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Scheldt,  skelt,  or  Schelde,  shel'de 
(ancient,  Scaluis),  a  river  belonging 
in  llie  various  parts  of  its  course,  to 
France,  Belgium  and  the  Xetlierlands. 
It  rises  in  tiie  French  department  of 
Aisne,  at  a  height  of  295  feet  above' 
sea-level,  Mount  Martin,  in  the  small  lake  of 
lieaurevoir,  near  Catelet.  It  follows  a  circuitous 
route  as  far  as  Conde,  where  it  first  becomes 
naviga1)le  after  junction  with  the  Saint  Qucntin 
Ca?ial.  It  enters  Belgium  between  Montague 
.'ud  llollain  and  at  Ghent  is  joined  by  the  Lys 
and  the  canals  which  connect  this  town  with  Sas 
and  Bruges.  There  is  considerable  tide  at  Ghent, 
somewhat  modified  by  sluices.  The  river  then 
ir.akcs  a  great  bend  toward  Dcndermonde  and 
Antwerp,  flows  circuitously  north  forming  the 
1)Oundary  between  Antwerp  and  F.ast  Flanders 
Provinces.  At  .Antwerp  it  measures  1,600  feet 
ill  width,  45  feet  in  depth,  and  si  ill  wider  below, 
forms  a  secure  harbor,  wliich  is  capable  of  re- 
ceiving the  largest  sliips.  Again  turning  north- 
ward, it  is  finally  lost  in  the  estuaries  among  the 
islands  of  Zealand.  After  reaching  the  Dutch 
frontier  it  divides  into  the  East  and  West 
Sclieldt,  the  latter  and  main  stream,  flowing  into 
the  North  Sea,  l)elow  Flusliing.  Both  branches 
connect  with  the  Meuse  and  the  Rhine.  The 
entire  length  of  the  river  is  21 1  miles.  Its 
principal  affluents  arc  the  Haine  Dendcr.  the 
Rupel,  the  Sensee,   Scarpe  and  Lys. 

Schelling,  shel'ITng,  Felix  Emmanuel, 
.•\merican  eihicator  and  author;  b.  3  Sept.  1S58. 
lie  was  graduated  from  tlie  University  of  Penn- 
sylvania  in  1881,  is  professor  of  English  litera- 
ture there,  and  has  written:  'Literary  and 
Verse  Criticism  of  the  Reign  of  Elizabeth' 
(1891);  <Thc  English  Chronicle  Play"  O002); 
etc.  Tie  has  also  edited  editions  of  various 
standard  works. 

Schelling,  Friedrich  Wilhelm  Joseph  von, 
German  philosopher:  h.  Leniibiri:,  in  llie  king- 
dom of  Wiirtemlierg,  27  Jan.  1775;  d.  Ragaz, 
Switzerland.  20  Aug.  1854.  Me  studied  at 
Tiibingcn,  and  for  a  short  time  also  at  Leipsic, 
and  from  thence  proceeded  to  Jena,  then  the 
centre  point  for  philosopliical  studies,  under  the 
guidance  of  Rcinliold  and  I'iclitc.  His  own 
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tendencies  in  this  direction  were,  from  the  first, 
mainly  guided  by  the  latter,  and  in  1798  he  lec- 
tured first  as  a  colleague,  and  afterward  as  suc- 
cessor of  Fichte.  In  1803  he  was  appointed  pro- 
fessor of  philosophy  at  Wurzburg,  and  in  1806 
member  of  the  Academy  of  Sciences  at  Munich, 
of  which  he  subsequently  became  secretary.  He 
lectured  at  Erlangen  from  1820-6,  and  in  1827 
became  a  professor  at  Municli,  whence  he  was 
called  to  Berlin  in  184 1  as  a  member  of  the 
Academy  of  Sciences,  and  lectured  for  several 
years  in  the  university  of  that  city  on  mythology 
and  revelation.  He  retired  some  years  before 
his  death. 

Schelling's  philosophy,  or  system  of  identity, 
lays  down  two  distinct  views  of  pliilosophical 
reasoning,  one  belonging  to  the  intellect  alone, 
whose  province  is  ideas  and  judgments,  and  the 
otlier  to  the  reason  or  the  connecting  faculty. 
Tlic  intellect  or  faculty  of  ideas  distinguishes, 
separates,  and  places  asunder  wliat  originally  is 
united  and  in  itself  one.  Merely  comprehended 
by  the  intellect,  the  universe  divides  itself  into 
two  great  regions,  negative  and  positive,  which, 
under  their  various  phases,  arc  clenominatcd  re- 
spectively Matter  and  Spirit,  Objective  and  Sub- 
jective, Real  and  Ideal,  Being  and  Thought,  and 
Body  and  Soul.  As  regards  mere  reflective  phi- 
losophy, the  two  regions  arc  separated  from  each 
oilier  by  a  wide  gulf,  and  each  is  governed  by 
its  own  peculiar  laws.  And  in  the  same  manner 
as  with  these  two  regions  is  there  a  separation 
of  tlie  Finite  and  tlic  Infinite.  The_  Infinite  is 
shown  as  the  Beyond  or  the  Finite  which  we  can- 
not comprehend  by  our  understanding,  but  only 
by  faith  or  presentiment.  But  as  our  Reason  is 
only  one,  and  strives  to  attain  the  highest  unity, 
it  cannot  divest  itself  of  the  thought  that  there 
can  only  be  one  Supreme  Existence,  one  Abso- 
hUe.  whieli,  embracing  everytliing,  contains 
wilhin  itself  the  uniting  power  of  llie  two  regions 
separated  in  our  intellect.  The  antitliesis  of  the 
two  regions  is  only  relative;  both  are  originally 
and  essentially  One.  and  only  two  difl'erent  forms 
of  manifestation  of  the  One  Infinite.  The  In- 
finite or  Absolute  is  the  eternal,  absolute  identitv 
of  Nature  and  Spirit,  of  the  Objective  and  the 
Subjective,  of  the  Real  and   the  Ideal,  so  that 
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these  two,  called  also  by  Sclielling  the  poles  of 
the  Absolute,  are  not  two  distinct  essences,  but 
only  two  distinct  forms  or  manifestations  of  the 
same  Absolute  Principle.  Nature  is  the  entire 
Absolute  of  the  Real,  but  under  the  form  of  ex- 
pansion or  intuition.  Spirit  is  the  Absolute  of 
the  Ideal,  but  under  the  form  of  Thought.  Na- 
ture is  accordingly  the  objective,  unconscious 
working  eternal  spirit  itself,  and  Spirit  is  Nature 
aroused  to  a  consciousness  of  herself.  The  laws 
of  Naliire  are  therefore  at  the  same  time  the 
laws  of  Spirit,  and  conversely.  In  accordance 
with  this  position  the  differences  and  antitheses 
among  things  are  not  essential,  but  only  apparent 
and  relative,  for  in  themselves  they  are  different 
forms  and  modifications  of  the  same  Absolute. 
That  circumstance  by  which  one  thing,  deter- 
mined as  such,  separates  itself  infinitely  from 
others,  is  its  untrue  side.  Just  in  the  same  man- 
ner does  it  go  astray  and  expiate,  as  it  were  in 
death,  its  misdemeanor,  for  having  fallen  away 
from  the  Absolute,  and  endeavored  to  form  an 
independent  existence  for  itself.  The  law  of  the 
universe  is  therefore  a  double  one :  the  eternal 
production  and  development  of  Absolute  Identity 
into  the  things  of  time,  and  the  eternal  strivings 
of  the  Finite  to  return  and  reunite  itself  with  the 
Absolute.  Yet  this  opinion  is  not  to  be  admitted 
in  the  whole  strength  of  the  idea.  For  as  the 
Finite  is  not  in  reality  opposed  to  the  Infinite, 
but  only  a  particular  form  of  it,  so  also  it  has  not 
really  fallen  away  from  the  Infinite,  but  only 
appears  so  to  us,  considered  from  the  stand- 
point of  reflection.  In  itself  the  Infinite  is  as  the 
One,  also  as  the  All,  and  All  in  All,  the  only 
true  and  real  existence.  And  upon  this  rests  the 
possibility  of  knowledge.  For  as  man  is  him- 
self a  particular  form  of  the  Absolute,  so  all 
he  can  do  in  order  to  grasp  the  Absolute  is  to 
examine  himself  and  establish  within  him  the 
eternal  by  eliminating  the  temporal.  But  the 
eternal  is  his  reason,  in  which  the  Infinite  is 
present  with  him.  Reason  itself,  as  the  source  of 
truth,  is  accordingly  in  reality  not  one's  human 
individual  reason,  but  absolute  reason,  the  Abso- 
lute itself,  as  it  permeates  human  consciousness. 
Moreover,  man  stands  related  to  the  body  by 
natural  laws,  and  unites  therewith  in  himself 
the  two  forms  of  the  Absolute,  Spirit  and  Na- 
ture, and  becomes  thus  a  microcosm,  an  image  of 
the    Highest    Existence    itself. 

The  philosophy  of  Schelling  is  important  not 
only  as  the  immediate  antecedent  to  that  of  Hegel, 
but  as  in  itself  one  of  the  most  ingenious  prod- 
ucts of  German  speculation.  Schelling,  who 
survived  Hegel,  condemned  the  system  of  the 
latter,  and  gave  his  own  system  a  new  develop- 
ment after  Hegel's  death.  Schelling's  system, 
both  in  its  earlier  and  later  developments,  was 
essentially  pantheistic,  but  its  later  developments 
are  marked  by  a  strong  eclectic  tendency,  which 
indicates  the  dissatisfaction  of  the  speculator 
with  his  own  results.  The  principle  of  identity, 
which  he  retained  throughout,  from  the  multi- 
plicity of  aspects  it  is  capable  of  assuming, 
formed  a  link  of  connection  between  the  most 
various  systems,  and  afforded  the  utmost  facili- 
ties for  an  eclectic  development.  Thus,  Plato 
(from  whom  he  adopted  the  world-soul)  and 
the  Neo-Platonists,  Mysticism,  Giordano  Bruno, 
the  Leibnitzian  monads,  Scholastic  Realism,  and 
Revelation  all  contributed  to  his  final  scheme. 
He  adopted  with  regard  to  Revelation  the  theory 


that  a  Petrine  and  a  Pauline  theology  are  repre- 
sented in  the  Catholic  and  Protestant  churches, 
that  these  are  both  dominated  by  a  Johannine 
theory,  in  accordance  with  which  he  believed  his 
speculation  to  be  framed.  His  last  conceptions 
of  deity,  however,  appear  to  appro.ximate  most 
closely  to  Neo-Platonism.  He  called  his  later 
speculation,  based  on  Mythology  and  Revelation, 
positive  philosophy,  in  contradistinction  to  his 
speculation  on  identity,  which  he  called  negative 
philosophy.  The  object  of  positive  philosophy  he 
defined  as  being  not  to  prove  the  existence  of 
God  from  the  idea  of  God,  but  from  the  facts  of 
existence  to  prove  the  divinity  of  the  existent. 
He  distinguishes  in  God  a  trinity  of  three  per- 
sons proceeding  from  three  divine  potencies, 
which  issue  from  a  previous  unity  of  indiffer- 
ence, or  necessary  but  unpremeditating  being. 
Man  is  a  person  in  whom,  as  a  result  of  liberty, 
the  unity  of  one  of  the  potencies  has  been 
broken. 

Schelling's  philosophical  works  have  been 
published  in  a  complete  edition,  containing  a 
'History  of  Philosophy'  and  other  previously 
unpublished  works,  edited  by  his  son,  K.  F.  A. 
Schelling,  first  division,  ten  vols. ;  second  divi- 
sion, four  vols.;  Stuttgart  and  Augsburg  (1856). 
Consult:  Von  Hartmann,  'Schelling's  Phi- 
losophisches  System'  (1897);  Watson,  'Schel- 
ling's Transcendental  Idealism'    (1882). 

Schenck,  shSnk,  Carl  Alwyn,  American 
forester :  b.  Darmstadt,  Germany,  25  March  1868. 
He  studied  at  Darmstadt  and  Tubingen,  and  was 
graduated  from  the  University  of  Giessen.  He 
was  forest  assessor  of  the  grand  duchy  of  Hesse, 
served  in  the  German  army,  and  came  to  the 
United  States  in  1895.  He  is  director  of  the 
Biltmore  Forest  School  and  forester  to  George 
W.  Vanderbilt's  Biltmore  estate.  He  has  writ- 
ten:  'Our  Yellow  Poplar'  (1896);  'Forestry 
for  Kentucky'   (1899)  ;  etc. 

Schenck,  Robert  Gumming,  .\merican  dip- 
lomat: b.  Franklin,  Ohio,  7  Oct.  1809;  d.  Wash- 
ington, D.  C,  23  March  1890.  He  was  graduated 
at  Miami  University  in  1827,  remained  there  as 
tutor  until  1830.  In  that  year  he  became  a  stu- 
dent of  law  in  the  office  of  the  Hon.  Thomas 
Corwin  at  Lebanon,  Ohio,  and  was  admitted 
to  the  bar  in  1831.  He  began  the  practice  of 
law  at  Dayton,  Ohio,  and  soon  achieved  marked 
success  in  his  profession.  In  1840,  during  Pres- 
ident Harrison's  "Log  Cabin"  campaign,  he  was 
elected  to  the  legislature  of  Ohio,  and  entered 
upon  his  political  career.  He  soon  became  a 
leader  in  the  Whig  party,  and  was  recognized 
throughout  his  section  as  an  able  and  effective 
public  speaker.  In  1843.  after  an  exciting  polit- 
ical contest,  he  was  elected  to  his  first  term  in 
Congress,  retaining  his  seat  until  1851.  and  be- 
coming one  of  the  most  prominent  leaders  of  his 
party  at  Washington.  In  1851  he  was  appointed 
L^nited  States  minister  to  Brazil,  where  he  re- 
mained some  years,  and  performed  important 
diplomatic  service. 

When  the  Civil  War  began  he  promptly 
tendered  his  services  to  the  government,  and 
received  a  commission  of  brigadier-general  ct 
volunteers.  He  was  severely  wounded  at  the  sec- 
ond battle  of  Bull  Run,  and  his  right  hand 
and  arm  permanently  disabled.  He  was  later 
promoted  to  the  rank  of  major-genera.,  und 
served  in  the  army  until  December  1863,  when 
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he  resigned  his  commission  to  accept  a  seat  in 
Congress,  to  which  he  had  heen  elected  in  the 
fall  of  1862  over  Clement  L.  Vallandigham 
(q.v.).  General  Schenck's  militarj'  and  political 
abilities  were  at  once  recognized  and  he  was 
appointed  chairman  of  the  Military  Committee 
of  the  House  and  rendered  important  and  ardu- 
ous services.  He  was  three  times  elected  to  Con- 
gress. He  served  as  chairman  of  the  Committee 
on  Ways  and  Means  and  became  the  leader  of 
his  party  in  the  House.  On  22  Dec.  1870  he  was 
appointed  minister  to  Great  Britain  by  President 
Grant,  a  position  which  he  filled  with  distinction 
until  1876.  During  this  term  of  service  he  was 
appointed  member  of  the  historic  Joint  High 
Commission  which  assembled  at  Washington, 
and  provided  by  treaty  for  the  Geneva  Confer- 
ence, a  measure  that  resulted  in  substituting 
arbitration  instead  of  war  in  the  settlement  of 
the  serious  controversies  that  had  arisen  between 
Great  Britain  and  the  United  States,  regarding 
the  .'Mabama  claims,  and  other  important  sub- 
jects. Associated  with  him  upon  the  Com- 
mission were  Hon.  Hamilton  Fish,  Hon.  E.  R. 
Hoar  and  other  eminent  counsellors,  while  Great 
Britain  was  represented  by  some  of  her  most 
distinguished  statesmen.  The  commission  was 
successful  in  negotiating  this  important  treaty 
and  relieving  the  strained  relations  that  existed 
between  these  two  countries  thus  greatly  con- 
tributing to  the  advancement  of  the  great  cause 
of  International  Arbitration.  General  Schenck's 
eminent  abilities  were  brought  into  full  requisi- 
tion during  the  conferences  of  the  High  Com- 
mission. His  tact  and  force,  and  his  knowledge 
of  international  law,  were  most  useful  in  deter- 
mining the  great  questions   involved. 

In  reviewing  Genera!  Schenck's  long  and  use- 
ful career  as  lawyer,  legislator,  soldier,  diplomat 
and  statesman  he  must  be  credited  with  rare  and 
strong  intellectual  powers.  He  had  courage 
and  decision  of  character.  His  ablest  qualities 
appeared  to  best  advantage  in  the  heat  of  debate. 
He  was  always  ready  with  facts  and  logic,  was 
witty  or  sarcastic  at  will,  and  at  times  eloquent. 
In  the  social  life  at  Washington  he  had  a  large 
circle  of  devoted  friends. 

Gates  P.  TiiRUSTor^, 
Tennessee  Historical  Society. 

Schenck,  William  Edward,  American  Pres- 
byterian clergyman  :  b.  Princeton,  N.  J.,  29 
March  i8ig.  He  was  graduated  from  Princeton 
in  1838,  from  the  Theological  Seminary  there  in 
1841,  and  was  ordained  in  184,3.  He  was  engaged 
in  pastoral  work  in  New  Jersey  and  New  York 
until  1852  and  since  1865  has  been  a  director  of 
Princeton  Theological  Seminary.  He  has  pub- 
lished :  'Clnirch  Extension  for  Cities'  (1854); 
"Children  in  Heaven'    (1867);  etc. 

Schenectady,  N.  Y.,  city,  county-seat  of 
Schenectady  County;  on  the  Mohawk  River,  on 
the  Erie  Canal,  anil  on  the  New  York  C.  &  H. 
R.,  and  the  Delaware  &  H.  R.R.'s:  i()  miles  west 
of  .'Mbany.  It  has  connection  with  the  Boston 
&  Maine  Railroad  at  Scotia,  and  with  the  West 
Shore  Railroad  at  South  Schenectady.  Local 
lines  connect  the  city  with  Troy,  Mechanicsville, 
Saratoga  Springs,  and  other  nearby  places.  That 
part  of  the  city  along  the  bank  of  the  river  is  the 
oldest:  most  of  the  modern  buildings  have  been 
erected  on  the  surrounding  heights. 

Buildings    and    Municipal    Improvements. — 


The  principal  public  buildings  are  the  post-office, 
county  court-house,  municipal  buildings,  Van 
Curler  opera  house,  a  State  armory,  Home  of 
the  Friendless,  Children's  Home,  Ellis  Hospital, 
the  Y.  M.  C.  A.  building,  and  the  church  and 
school  buildings.  The  location,  in  the  Mohawk 
Valley,  is  in  a  fertile  agricultural  region.  The 
slope  to  the  river  is  such  as  to  make  the  natural 
surface  drainage  almost  sufficient,  but  a  good 
sewerage  system  has  been  introduced.  The 
water  is  distributed  by  means  of  the  Holly 
system. 

Maiiiifiicturiiig. —  The  census  of  1900  gave 
SchcnccUidy  388  manufacturing  establishments, 
including  all  the  hand  and  minor  trades.  These 
latter  are  e.xcluded  from  the  census  of  1905, 
which  embraces  only  the  103  principal  factories 
which  had  an  invested  capital  of  $22,050,746; 
wage-earners  14.316;  yearly  wages  $9,382,360; 
cost  of  material  used  $16,497,228;  value  af  prod- 
uct $33,084,451.  Schenectady  is  also  the  head- 
quarters for  the  General  Electric  Company  and  fnr 
the  .American  Locomotive  Company  whose  plants 
in  this  city  alone  are  employing  23,000  workers 
or  nearly  g.ooo  more  than  all  the  workers  em- 
ployed in  the  city's  103  principal  factories  in 
1905.  Besides  the  electric  and  locomotive  works. 
Schenectady  has  3  flour  mills,  23  liakories,  4 
broom  and  brush  factories,  3  coppersmilliing  and 
sheet-iron  working  factories,  3  foundries  anil 
machine  shops,  3  lumber  and  planing  mills.  4 
mineral  and  soda  water  factories,  7  printing 
establishments.  22  cigar  and  tobacco  factories 
and  23  principal  other  factories.  In  addition 
the  city  has  other  fairly  important  factories, 
several  of  which  manufacture  for  shipment  else- 
where. 

Cliiirchcs  and  Schools. — There  are  22  churches, 
embracing  10  denominations,  and  representing  26 
iiryanizalions.  The  educational  institutions  are 
ITnion  College  (q.v. ),  10  public  schools,  two 
parisli  schools,  a  business  college,  three  private 
scliools.  a  free  public  library,  and  the  college 
and  hiuh-school  libraries. 

liankixg  and  Finances — There  arc  two  na- 
tional banks  with  a  combined  capital  of  $200,000. 
a  savings  bank  with  deposits  of  about  $5,500,000. 
and  two  trust  companies  with  $500,000  capital 
and  surplus.  The  annual  cost  for  nnmicipal 
maintenance  and  operation  is  about  $850,000. 

History. —  Schenectady  was  settled  in  1661  by 
Arent  Van  Curler ;  and  letters  patent  were 
granted  in  1684.  On  8  Feb.  i6yo  the  place  was 
attacked  by  a  force  of  French  and  Indians,  who 
massacred  all  but  60  of  the  inhabitants  and 
burned  the  town.  In  1765  it  was  incorporated  as 
1  borough,  and  in  1798  chartered  as  a  town. 
In  1819  a  disastrous  fire  destroyed  nearly  all  the 
business  portion  of  the  city.  Among  the  early 
steam  railroads  in  the  United  States  was  one 
from  Albany  to  Schenectady.  The  water  com- 
munication liy  means  of  the  Mohawk,  increased 
by  the  Erie  Canal,  and  the  railroad  communica- 
tion at  an  early  date,  all  contributed  toward 
making  the  city  a  commercial  and  industrial 
centre.  It  has  increased  steadily  in  population 
and  industries.  Pop.  (1880)  13,655;  (1890)  19,- 
902;  (lyoo)  31.682;  (i905)_58.369. 

Schenschin,  shcn'shTn.  AfanassiJ  Afanasje* 
witch,  Russian  poet:  b.  Mzenek  district,  gov- 
ermnent  Orel,  4  Dec.  1820;  d.  Moscow  4  Dec. 
1892.     He  studied  at  Moscow,  was  in  the  army  ia 
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1853-6,  then  devoted  himself  wholly  to  litera- 
ture, and  under  the  pseudonym  "A.  Fet"  pub- 
lished several  collections  of  lyrical  verse  (1840; 
1850;  1863;  1883-91).  He  also  made  excellent 
renderings  from  Shakespeare,  Goethe,  and  the 
Latin  classics. 

Scherer,  sha-rar,  Edmond  (Henri  Adolphe), 

French  critic:  b.  Paris  8  April  1815;  d.  Ver- 
sailles 16  March  1889.  He  studied  at  the  law 
faculty  of  Paris,  took  a  course  in  theology  at 
Strasburg,  entered  the  Protestant  ministry  in 
1840,  and  in  1845  became  professor  of  exegesis 
in  the  Ecole  Evangelique,  Geneva,  popularly 
known  as  L'Oratoire.  This  he  resigned  in  1849, 
and  became  a  leader  in  the  liberal  movement 
in  Protestant  theology.  He  was  elected  to  the 
National  Assembly  from  Seine-et-Oise  in  1871, 
and  became  life-senator  in  1873.  In  both  cham- 
bers he  was  a  prominent  representative  of  the 
left  centre.  He  was  made  chief  literary  critic  of 
the  'Temps*  in  i860,  later  its  editor.  He  took 
rank  as  a  brilliant  though  opinionated  critic,  his 
reputation  in  this  field  having  been  made  by  a 
series  of  articles  on  important  thinkers  and 
writers  of  other  literatures  in  the  'Revue  des 
Deux  Mondes.'  Among  his  writings  in  book 
form  are  'Dogmatique  de  I'Eglise  Reformee' 
(1S43)  ;  <La  Critique  et  la  Foi'  (1850)  ;  'Alex- 
andre Vinet,  sa  vie  et  ses  ecrits'  (1853);  'Etudes 
Critiques  sur  la  Litterature  Conlemporaine '  (1863- 
89):  'Diderot'  (188a);  and  the  posthumous'  Etudes 
sur  la  Litterature  au  XVUIe  Siecle'  (1891).  He 
also  wrote  a  biography  of  Melchior  Grimm 
(1887).  Consult:  the  study  by  Gerard  (i8go); 
article  by  Dowden  in  the  <  Fortnightlv, '  Vol. 
XLV.  (1889);  Fisher,  'A  Group  of'  French 
Critics'  (1897). 

Schereschewsky,  sker  -  es  -  kus'kt.  Samuel 
Isaac  Joseph,  American  Protestant  Episcopal 
bishop :  b.  Tanroggen,  Lithuania,  Russia,  6  May 
1831.  He  studied  in  Russia  and  Germany,  and, 
after  coming  in  1854  to  the  United  States,  at 
the  Western  Theological  Seminary  (.-Mlegheny, 
Pa.)  and  the  General  Theological  Seminary ; 
was  ordained  deacon  of  the  Protestant  Episcopal 
Oiurch  in  1859,  priest  in  i860,  and  was  a  mis- 
sionary in  China  in  1860-75.  I"  1877  he  was 
consecrated  third  Protestant  Episcopal  bishop  of 
China,  but  he  resigned  his  office  in  1883,  and 
has  since  resided  in  the  United  States,  China, 
and  Japan.  With  J.  S.  Burden  he  translated 
the  Book  of  Prayer  into  Mandarin ;  and  he  has 
also  prepared  a  complete  revision  of  the  ]\Ian- 
darin  Bible  (1895),  and  a  wdiolly  new  rendering 
of  the  Bible  into  Wenli,  the  classical  language  of 
China  (1902). 

Schermerhorn,  sker'mer-horn,  Martin  Kel- 
logg, American  Unitarian  clergyman.  He 
was  educated  at  Williams  College  and  at  Union 
Theological  Seminary  and  became  a  Unitarian 
minister.  He  has  published:  'Ancient  Sacred 
Scriptures'  (1882)  ;  'Sacred  Scriptures  of  the 
World'  (1808);  'Thoughts  for  the  Twentieth 
Century'    (looo)  :  etc. 

Scherr,  Johannes,  German  author  and  lit- 
erary critic :  b.  Hohenrechberg.  Swabia,  3  Oct. 
1817:  d.  Zurich,  Switzerland,  21  Nov.  1886.  He 
was  educated  at  the  University  of  Tiibingen  and 
in  1843  settled  in  Stuttgart,  where  he  became  a 
teacher.  He  allied  himself  politically  with  the 
Democrats  among  whom  he  became  a  leader ;  in 


1848  he  was  elected  to  the  assembly  and  in  the 
revolution  of  that  year  he  took  so  prominent  a 
part  that  he  was  compelled  to  flee  to  Zurich 
in  1849.  He  was  appointed  professor  of  history 
and  literature  in  the  University  of  Zurich  in 
i860,  holding  the  position  until  his  death.  His 
works  are  characterized  by-  their  caustic  wit  and 
many  peculiarities  in  point  of  diction.  His 
writings  include:  'Geschichte  der  deutchen  Lit- 
teratur'  (1854)  ;  'Michel,  Gechichte  eines 
Deutschen  unserer  Zeit'  (1858)  ;  Deutsch  Kul- 
turund  Gittengeschichte'  (1852)  ;  'Geschichte 
der  deutcher  Frauenwelt'  (i860);  'Blucher, 
seine  Zeit  und  sein  Leben*    (1862-3)  ;  etc. 

Schiaparelli,  skya-pa-rel'le.  Giovanni  Vir- 
ginio,  Italian  astronomer:  b.  Savigliano  5 
March  1835.  He  was  educated  at  the  University 
of  Turin,  and  later  studied  at  Berlin,  under 
Encke  and  at  Pultowa,  Russia,  under  Struve. 
Returning  to  Italy  in  1859,  he  became  assistant 
astronomer  at  the  Milan  Observatory,  and  its 
director  in  1862.  In  1861  he  discovered  the 
asteroid  Hesperia.  His  discoveries  of  the  rela- 
tions between  comets  and  falling  stars  were  pub- 
lished-as  'Note  e  riflessioni  sulla  teoria  astro- 
nomica  delle  stelle  cadenti'  (1867).  In  1877  he 
published  the  first  accounts  of  his  observations 
of  the  "canals"  of  Mars,  to  which  his  name  has 
been  given.  He  has  also  published  'I  Precursor! 
di  Copernico  nell'  antichita'    (1876). 

Schiavone,  skya-vo'na,  Andrea  (The  Sl.\- 
vonian),  Italian  painter  whose  original  name 
was  Meldolla  (Medolla  or  Medula)  :  b.  Se- 
benico,  Dalmatia,  probably  in  1522 ;  d.  Venice 
1582.  Among  his  works  are  two  parables  and 
two  landscapes  in  the  Berlin  Museum,  'Christ 
before  Pilate'  in  the  Venice  Galler)%  'Christ 
before  Caiaphas'  (Vienna),  'Parnassus'  (Mu- 
nich), and  numerous  other  specimens  to  be 
seen  in  collections  at  Florence,  Rome,  Naples, 
Dresden,  Paris,  and  Saint  Petersburg.  He  also 
etched  119  plates,  making  use  of  some  soft  ma- 
terial, probably  tin. 

Schiedam,  sne-dam',  Netherlands,  in  the 
province  of  South  Holland,  a  seaport  near  the 
influx  of  the  Schie  into  the  Maas,  four  miles 
west  of  Rotterdam.  Of  the  old  walls  four  gates 
have  been  preserved.  The  town  is  intersected  by 
numerous  canals,  and  though  irregularly  built, 
has  broad  streets  and  many  good  houses.  Its 
chief  buildings  are  the  Reformed  and  other 
churches,  a  fine  Exchange,  town-house,  a  hand- 
some concert-hall,  schools  of  language,  art,  busi- 
ness, etc.,  a  public  library,  and  various  hospitals. 
The  principal  manufacture  is  the  Geneva  gin 
or  Hollands:  170  grain  and  other  distilleries  are 
in  constant  operation.  Other  manufactures  are 
linen,  thread,  copper,  and  iron  castings,  white 
lead  and  litharge,  cordage,  and  vinegar.  There 
is  considerable  traffic  in  gin,  grain,  and  coal. 
Pop.   (1900)   27.081. 

SchiefTelin,  shef'e-Iin,  Bradhurst,  American 

druggist  and  publicist:  b.  New  York  21  Sept. 
1824.  He  entered  the  wholesale  drug  manufac- 
ture, and  in  i860  placed  petroleum  on  the  mar- 
ket. During  the  Civil  War  he  organized  a  com- 
mittee of  prominent  citizens  for  consultation  with 
and  support  of  President  Lincoln,  and  in  the 
financial  troubles  succeeding  the  war  was  active 
in  charities.  With  Charles  O'Connor  and 
Horace  Greeley  he   formulated  the   petition   in- 
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froduced  into  Congress  by  Roscoe  Conkling,  for 
the  prevention  of  the  appropriation  for  the  use 
of  religious  corporations  of  public  moneys  or 
property. 

Schi£F,  shit,  Jacob  Henry,  American  banker 
and  philanthropist :  b.  Frankfort-on-the-Main, 
Germany,  1847.  He  came  to  New  York  in  1868, 
where  he  entered  a  banking  house  and  became  in 
a  few  years  head  of  the  firm  of  Kuhn,  Loeb  & 
Co.  His  leadership  in  finance  was  quickly  ac- 
knowledged and  his  firm  has  been  identified  with 
many  prominent  enterprises.  He  has  devoted  a 
large  portion  of  his  wealth  to  charitable  and  edu- 
cational purposes  and  among  his  most  noted 
benefactions  are  the  Semitic  Museum  at  Harvard 
University,  and  in  New  York  the  Nurses'  Settle- 
ment, the  Young  Men's  Hebrew  Association 
building,  and  the  Jewish  Theological  Seminary. 
He  is  president  of  the  Montefiore  Home  for 
Chronic  Invalids  of  New  York,  and  is  an  ex- 
vice-president  of  the  New  York  Chamber  of 
Commerce.  He  has  long  been  associated  with 
movements    for  civic  reform. 

Schiller,  Johann  Christoph  Friedrich,  yo'- 
hiin  kris'tof  fred'riH  shil'lur,  German  poet:  b. 
Marbach,  Wurtemberg,  10  Nov.  1759;  d.  Wei- 
mar, Sachsen-Weimar,  9  May  1805.  In  1773 
he  was  enrolled  at  the  Karls-schule,  a 
peculiar  educational  establishment  founded 
by  the  Duke  of  Wiirtemberg,  originally  at 
Solitude,  and  later  transferred  to  the  cap- 
ital city  of  Stuttgart.  There  he  tried  the 
law,  which  he  abandoned  for  medicine.  In  1777. 
he  began  to  write  his  'Robbers'  ('Die  Riiuber') 
—  a  composition  with  many  striking  faults,  but 
which,  nevertheless,  awakens  a  powerful  inter- 
est. Schiller  himself  says  of  it  that  "he  dared 
to  describe  men  long  before  he  knew  anything 
of  them  within  his  grated  cell" ;  but,  notwith- 
standing this,  it  contains  some  deep  views  and 
admirable  displays  of  character.  In  1780,  when 
he  had  finished  his  studies,  he  wrote  a  treatise 
entitled  'Essay  on  the  Connection  of  the  Animal 
and  Intellectual  Nature  of  Man,'  printed  in 
1821  in  the  'Monatsschrift'  of  Ikrlin.  In  the 
same  year  he  was  appointed  physician  to  a  regi- 
ment in  Stuttgart.  His  'Robbers'  was  printed 
at  his  own  expense,  as  he  could  not  find  any 
publisher  who  would  take  the  risk ;  and  in 
1 781  he  was  requested  to  change  the  play  in 
certain  particulars  so  as  to  adapt  it  for  the  stage. 
In  January  1782  it  was  performed  at  Mannheim, 
Schiller  having  willingly  made  changes  wher- 
ever he  could  be  convinced  that  they  were  im- 
provements. Not  being  alile  to  obtain  leave  of 
absence  to  go  out  of  the  limits  of  the  state 
he  left  his  regiment  without  permission,  saw  his 
piece  performed,  and  returned  with  the  deepest 
conviction  of  the  unfitness  of  his  present  situa- 
tion for  his  talents,  particularly  as  the  duke 
had  asked  him,  after  the  publication  of  the 
'Robbers,'  to  show  him  all  his  poetical  produc- 
tions, and  upon  his  refusal  had  prohibited  him 
from  publishing  anything  more  except  medical 
works.  Having  made  a  second  visit  tO'  Mann- 
heim to  witness  the  performance  of  his  piece 
he  was  on  this  occasion  discovered,  and  put 
under  arrest.  During  his  detention  he  formed 
the  plan  of  his  'Kabale  und  Liebc'  and  con- 
ceived the  idea  of  his  'Conspiracy  of  Ficsco.' 
In  178.?  he  escaped  from  Stuttgart  and  went  under 
an  assumed  name  to  Franconia,  wdiere  he  lived 


in  great  solitude  in  a  village  called  Bauerbach, 
in  order  to  remain  concealed  and  secure  against 
the  possible  persecutions  of  the  duke.  In  this 
situation  he  finished  his  'Fiesco'  and  'Kabale 
und  Liebe.*  In  1783  he  went  to  Mannheim, 
where  he  was  made  poet  to  the  theatre,  and 
conceived  the  idea  of  'Don  Carlos'  and  'Alaria 
Stuart.'  During  this  period  he  also  composed 
the  'Battle,'  the  'Infanticide,'  and  poems  to 
Laura.  In  Darmstadt  he  won  the  favor  of  the 
prince  by  reading  to  him  some  scenes  from  'Don 
Carlos.'  In  1785  he  went  to  Leipsic;  toward 
autumn  to  Dresden,  where  intercourse  with  men 
of  talents,  the  charming  scenery,  the  beautiful 
gallery,  and  the  library  detained  him  until  1787. 
Here  he  became  acquainted  with  the  father  of 
the  poet  Korner.  This  gentleman  afterward 
wrote  a  biographical  sketch  of  Schiller.  During 
this  period  he  studied  all  the  works  which  he 
could  procure  relating  to  the  history  of  Philip  II. 
to  prepare  himself  for  his  'Don  Carlos'  ;  and 
these  studies  led  to  his  'History  of  the  Revolt 
of  the  United  Netherlands'^ 'Geschichte  des 
Abfalls  der  Vereinigten  Niederlande*  (1788). 
His  'History  of  the  Most  Remarkable  Revolu- 
tions and  Conspiracies,'  of  which  only  one  vol- 
ume was  published,  was  also  produced  at  this 
period.  'Don  Carlos'  first  appeared  at  Leipsic, 
1787.  He  himself  has  written  the  best  and 
severest  critique  on  this  piece  in  his  'Letters  on 
Don  Carlos.'  The  'Ghostseer'  —  'Geisterseher' 
(1789) — was  based  on  the  tales  respecting  Cag- 
liostro  (q.v.).  In  1787  Schiller  went  to  Wei- 
mar, where  Wieland  and  Herder  received  him  in 
a  friendly  manner.  In  1788  he  met  Goethe  after 
the  return  of  the  latter  from  Italy,  lie  did  not 
like  him  at  first:  partly  through  his  inlhu-ncc, 
however,  he  received  in  1789  a  professorship  of 
philosophy  at  Jena.  Schiller  entered  on  his  of- 
fice with  the  discourse,  "What  is  universal  his- 
tory, and  for  what  is  it  studied?"  He  now  de- 
voted himself  to  history;  and  the  few  poetical 
productions  which  he  wrote  at  this  period  are 
mostly  of  a  historical  character,  though  the 
'Gods  of  Greece'  was  composed  at  this  time; 
and  he  also  then  formed  the  idea  of  an  epic 
poem,  the  hero  of  which  was  to  be  Frederick 
the  Great.  He  paid  much  attention  to  philoso- 
phy, particularly  Kant's;  and  many  of  his  philo- 
sophical and  jesthetical  treatises  date  from  this 
period.  He  lectured  on  history,  and  began  to 
publish  'Historical  Memoirs  from  the  I2lh  Cen- 
tury to  the  Most  Recent  Times'  (1790)  ;  and  his 
'History  of  the  Thirty  Years'  War'  ('Geschichtc 
des  dreissigjiihrigen  Kriegs').  The  period- 
ical 'Thalia'  having  ceased  in  1793,  he  formed 
the  plan  of  publishing,  with  the  co-operation 
of  the  first  writers  of  Germany,  a  new  periodical, 
'Die  Horen'  (The  'Horx'  or  'Hours'1.  Me 
became  more  intimately  acquainted  with  Goethe, 
returned  with  renewed  ardor  to  poetry,  and  pro- 
duced, particularly  after  1795,  tlie  finest  lyrical 
poems  which  appeared  in  the  'Horen'  and  in  his 
•Almanac  of  the  Muses*  (first  number  in  1796). 
In  1797  he  produced  his  first  ballads.  In  1795 
he  conceived  the  plan  of  a  play  to  be  called  the 
'Knights  of  Malta';  but  all  his  other  projects 
gave  way  to  ' Wallonstein'  (complcled  in  I7<)0). 
'Wallensliin's  Camp'  is  a  striking  introduction 
to  the  parts  which  constitute  the  proper  trag- 
edy. From  1799  he  lived  in  Weimar,  where  in 
1800  and  i8o[  "Maria  Stuart'  and  the  'Maid 
of  Orleans'  ('Die  Jungfrau  von  Orleans')  were 
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produced.     In  1803  appeared  the  'Bride  of  Mes- 
sina,'   and    his    last    dramatic    work,    'William 
Tell  '      Death   prevented  the   completion   ot   his 
< Pseudo-Demetrius.'      He   also   adapted    ^shake- 
speares     'iNIacbeth,'     Gozzi's     'Turandot,'     Ra- 
cine's 'Phaedra,'  and  other  dramatic  works,  tor 
the   German   stage.     Schiller   is   second   only   to 
Goethe  in  German  literature,  and  his  works  have 
been    more   extensively    read    in    Germany   than 
those    of    the    more    cosmopolitan    genius._    His 
dramas  still  belong  to  the  classic  repertoire  of 
the   German   theatre;   despite   some   supertiuous 
rhetoric  in  the  earlier  ones,  they  remain  one  of 
the    finest   contributions    to    universal    dramatic 
literature.     Of   his   historical    writings   the    epi- 
sode of  the  'Revolt  in  the  Netherlands'  is  prob- 
ably the  best,   and  though   superseded   for   his- 
torical purposes  by  Motley,  as  a  literary  perform- 
ance  could   scarcely   be  better.     His   poems   are 
inferior  to  Goethe's,  perhaps  m  spontaneity.     A 
complete  historico-critical  edition  of  the  works 
of     Schiller     was     published     by     R.     Godeke 
(1867-76).      His    correspondence    with    Goethe 
(4th  ed    1881 ) ,  and  that  with  William  von  Hum- 
boldt   (-'d  ed.,   1876),  is  of  great  interest.     His 
correspondence  with  Korner  and  others  has  also 
been   published.     Fritz   Jonas   edited  seven   vol- 
umes of  his  letters  in  1892-6,  and  his  'Geschalts- 
briefe'   were  edited  by  Godeke  in   1875.      there 
is  a  biography  bv  Madame  von  Wolzogen,  his 
sister-in-law   (1830),  but  the  standard  'Life'   is 
that     of     Minor     (1890     onward).     There     are 
'Lives'   in  English  by  Carlyle  and  Bulwer-Lyt- 
ton    and  by  H.  H.  Boyesen  in  his  'Goethe  and 
Schiller.'      Some   at    least   of   Schiller's    works 
have  been  translated  into  almost  all   European 
languages.     There  is  an   English  translation   in 
Bohn's  'Standard  Library.'     The  'Robbers'  has 
been  translated  by  Lord  Woodhouselee   (1792), 
•Cabal  and  Love'  bv  U.  G.  Lewis  (i797),  'F'es- 
co'   and   'Don  Carlos'  by  numerous  translators, 
'Wallenstein'     by     Coleridge     (1800);     'Mary 
Stuart'  and  'William  Tell,'  and  other  dramatic 
works,    have    also    had    numerous    translators. 
There   may   also   be   mentioned   translations   of 
poems    and    ballads   bv    Bulwer-Lytton    (1844), 
'Minor  Poems'  by  J.  H.  Merivale   (1884);  and 
other  translations  by  Bowring  and  Lord  Lytton. 
See  Drama;   German   Language  and  Litera- 
ture. 

Schiller,  in  mineralogy,  a  peculiar  lustre 
due  to  reflection  from  the  surfaces  of  minute 
enclosed  crystals,  probably  of  goethite.  It  is 
best  illustrated  by  sunstone  (q.v.),  and  is  also 
noticed  in  bronzite,  hypersthene  and  labradorite. 
Schilling,  shil'ling,  Johannes,  German 
sculptor:  b.  I^Iittweida,  Saxony,  23  June  1828, 
and  studied  art  at  Berlin  and  Dresden.  In  1868 
he  became  professor  at  the  Dresden  Royal 
Academy.  His  chief  works  include  the  'Four 
Seasons*  at  Dresden,  statues  of  Schiller  at 
■Vienna,  of  Maximilian  at  Trieste,  the  War 
Memorial  at  Hamburg-,  and  the  German  National 
Monument  on  the  Niederwald,  opposite  Bingen 
on  the  Rhine,  which  bears  a  colossal  figure  of 
Germania. 

Schindler,  shTnd'ler,  Solomon,  American 
rabbi :  b.  Niesse,  Silesia,  24  April  1842.  He 
came  to  America  from  Westphalia  in  187 1,  hav- 
ing been  for  some  years  out  of  sympathy  with 
orthodox  Judaism,  and,  after  a  period  cf  strug- 
gle  in   his   adopted   country,   became   known   as 


one  of  the  leaders  of  the  advance  movement 
among  Hebrew  religionists.  He  was  called 
to  the  congregation  of  Adeth  Israel  in  Boston 
Mass,  in  1884.  In  this  pastorate  he  continued 
nearly  20  years,  during  which  time  he  not  only 
helped  to  liberalize  the  Hebrew  faith  but  to 
promote  a  better  understanding  between  Ainer- 
ican  Hebrews  and  Christians  than  had  before 
existed  In  1895  he  was  made  superintendent 
of  the  federated  Jewish  charitable  organizations 
of  Boston.  He  is  the  author  of:  'Messianic 
Expectation  and  Modern  Judaism";  'Dissolving 
Views  in  the  History  of  Judaism'  ;  etc. 


Schinkel,  shin'kel,  Karl  Friedrich,  German 

architect   and   painter:    b.    Neuruppin,   Branden- 
burg, 13  March  1781 ;  d.  Berlin  9  Oct.  1841.     He 
was   educated   at   the   gymnasium   of   his   native 
town,  and  after  1795.  in  that  of  Berlin.     He  be- 
came a  pupil  of   Prof.  Gilly,  and  on  the  death 
of   the   latter   in    1798   succeeded   to   his   private 
practice  as  an  architect.     At  the  same  time  he 
continued  his  studies,  and  in  1803  he  went  with 
this  object  to   Italy,   returning   m   1805   by  way 
of   France   to    Berlin.     The   period    of   the   war 
being  unfavorable   for  architecture,   he  took  to 
landscape    painting,    and     from     1808    to     1814 
painted  a  series  of  dioramas  for  Gropius.    On 
the  return  of  the  royal  family  to  Berlin  some  of 
his   designs   for   alterations   in   the   palace   were 
adopted  and  carried  out.    In   181 1   he  was   ad- 
mitted to  the  Academy,  and  m   1820  became  a 
professor  at  the  Academy.    He  was  the  archi- 
tect of  numerous  public  buildings  m  Berlin  and 
the  provinces.     In   1839  he  was  appointed  chief 
director   of   public   buildings    in    Berlin.    As    a 
painter   he   produced   numerous   wall   and   easel 
pictures.     His    'Primeval   History   of   Mankind' 
in  the  vestibule  of  the  Berlin  Museum  exhibits 
him  to  advantage  as  a  wall  painter.     His  land- 
scapes are  chiefly  architectural  views,  of  which 
the  best  known  are:  the  'Theatre  at  Taormma'  ; 
'Square  of  Saint  Mark's,  Venice'  ;  'Ocean  Caves 
near  Sorrento'  ;  'The  Cathedral  at  Milan'  ;  'In- 
terior of  Saint  Peter's,  at  Rome'  ;  'The  Capitol 
by  Moonlight.'     He  exercised  a  profound  influ- 
ence over  every  department  of  the  art  production 
of  his  day,  including  carpet  and  furniture  mak- 
ing.   His  taste  was  strictly  classical,  but  while 
he  reproduced  some  of  the  purest  forms  of  Greek 
art  of  the   Periclean  Age,  he  also   occasionally 
chose  the  motifs  both  of  mediaeval  and  Renais- 
sance   architecture   as   elements   in   his    designs. 
These  designs,  with  his  own  comments  and  ex- 
planations,   were    published    in    different    forms, 
his   principal    work  being    'Sammlung   architek- 
tonischer  Entwiirfe'   (1820). 

Schipka  Pass.     See  Shipka  Pass. 
Schipperke.     See  Terriers. 
Schirmer,  shir'mer,  Johann  Wilhelm,  Ger- 
man artist:  b.  Jiilich,  Rhenish   Prussia,  5  Sept 
1807;   d.   Carlsruhe   11    Sept.    1863.     Hr  studied 
historical  painting  under  Schadow  at  tht  Diisscl^ 
dorf  Academv  until  he  came  under  the  influence 
of  Lessing's  landscapes,  whereupon  he  turned  to 
that  metier,  producing  historical  landscape  alter 
the    manner    of    Poussin.     In    1830    he    r*came 
assistant  professor  and  in  1839  professor  at  the 
Diisseldorf     Academy,     meantime    visiting    and 
painting  in  Belgium,  the  Black  Forest,  Switzer- 
land.  Holland,    Normandy,    and   Italy.     In    1853 
he  became  director  of  the  art   school   at  Carls- 
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ruhe.  Among  his  works  are  six  Biblical  land- 
scapes, with  the  'Life  of  Abraham,'  National 
Gallery,  Berlin;  'Grotto  of  Egeria,'  'Nether 
German  Landscape,'  Leipsic  ]\Iusenm;  series  of 
26  Biblical  landscapes,  Dusseldorf  Gallery;  'Via 
Mala,'  four  landscapes  with  story  of  Good 
Samaritan;  'Storm  on  the  Campagna,'  Carls- 
ruhe  Gallery. 

Schist  (crystalline),  a  metamorphic  rock 
generally  found  only  in  regions  which  have  been 
subjected  to  regional  or  dynamic  metamorphism, 
that  is,  such  in  which  the  strata  have  suffered 
intense  folding  and  shearing.  The  general  char- 
acteristics of  schists  are  the  fine  and  pronounced 
lamination,  and  crystalline  character  of  com- 
ponent material.  They  grade  on  the  one  hand 
into  gneisses  and  on  the  other  into  scarcely 
altered  mica  slates  or  sandstones.  The  more 
important  varieties  are  broadly  classified,  ac- 
cording to  the  principal  ferro-magnesian  silicate 
present.  Thus  we  have:  (a)  Mica  schists;  (&) 
Hornblende  schists  or  Amphibolites,  and  (c) 
various  minor  schists.  The  mica  schists  range 
in  silica  from  over  80  per  cent  to  less  than  50 
per  cent,  according  to  the  amount  of  quartz 
present.  The  most  prominent  and  abundant 
minerals  of  this  variety  are  quart/:,  muscovite, 
and  biotite,  which  are  more  or  less  distributed 
in  layers.  Among  the  other  minerals  present 
are:  feldspars,  both  orthoclase  and  plagioclase, 
the  rock  thus'approaching  gneiss:  garnet,  often 
in  large  and  well-formed  crystals;  staurolite, 
cyanite,  sillimanite,  tourmaline,  varying  from 
black  through  blue,  green,  red,  to  white,  often 
of  the  precious  type :  opalite,  pyrite,  and  mag- 
netite. The  term  Hydromica  schists  is  used 
commonly  for  the  finer  varieties,  in  which  the 
scales  of  mica  are  indistinijuishable  ( sericite, 
peragonite,  etc.).  These  pass  imperceptibly  into 
phyllites.  Mica  schists  result  largely  from  the 
metamorphism  of  sandstones,  shales  and  clays, 
but  also  through  crushing  and  excessive  shear- 
ing of  igneous  rocks.  They  are  found  over  wide 
areas  in  New  England,  the  Appalachians,  Lake 
Superior,  and  the  West.  The  Hornblende 
schists  or  Amphibolites  generally  result  from  the 
dynamic  metamorphism  affecting  igneous  or 
pyroclastic  rocks,  and  rarely  from  ordinary  sedi- 
mentary rocks.  Hornblende  here  takes  the  chief 
place,  quartz  being  normally  absent,  while  biotite 
and  the  basic  feldspars  are  characteristic  con- 
stituents. Garnet,  magnetite,  pyrite,  and  other 
basic  minerals  are  also  common.  These  schists 
occur  as  belts  in  other  metamorphic. rocks,  gen- 
erally representing  dikes,  sheets,  flows,  or  ash 
beds  in  the  sedimentary  series.  They  occur  in 
New  England  and  otiier  Eastern  States,  and  arc 
important  in  the  mineral  regions  of  Lake  Supe- 
rior. They  also  occur  in  the  Black  Hills,  and 
in  the  Rocky  Mountain  and  California  ranges. 
.Among  the  minor  schists  may  be  mentioned: 
Chlorite  schist.  Talc  schist,  Epidete  schist,  and 
others.  In  each  of  these,  the  mineral  giving 
name  to  the  rock  is  more  or  less  admixed  witli 
quartz,  feldspars,  and  numerous  other  minerals. 
They  probably  result  most  commonly  from  the 
alteration  of  igneous  rocks,  and  are  found  in 
the  older  metamorphic  districts.  See  Folia- 
tion; Metamori'hism. 

Schizaea,  skl-zc'.i,  the  typical  genus  of  the 
Schiccraccic,  ferns  widely  distributed,  mostly  in 
tropical  regions,  and  w-hich  are  small  and  dis- 
tinct  in   habit.    The   sporangia   have   an   entire 


apical  ring  and  arc  sessile  in  close  distichous 
spikes  along  the  middle  veins  of  the  narrow 
pmnae  of  the  fertile  fronds ;  the  sterile  fronds 
are  linear,  fan-shaped,  or  dichotomously  many- 
cleft.  6".  pusilla,  the  curly-grass,  is  the  only 
species  in  North  America,  and  is  very  rare  and 
local,  being  found  only  in  the  pine-barrens  of 
New  Jersey  and  Nova  Scotia.  Its  fertile  one- 
sided fronds  form  the  most  conspicuous  part  of 
this  tiny  plant,  the  twisting  linear  sterile  fronds 
being  very  like  grass.  See  Ferns  and  Fern 
Allies. 

Schizop'oda.    See     Crustacea  ;     Opossum- 

SHRI.MP. 

Schlatter,  shlat'ter,  Michael,  American 
German  Reformed  clergyman :  b.  Saint  Gall, 
Switzerland,  14  July  1716;  d.  near  Philadelphia, 
Pa.,  November  1790.  He  was  educated  at  the 
University  of  Helmstedt,  taught  for  several 
years,  and  then  entered  the  German  Reformed 
ministry.  He  offered  his  services  as  a  mis- 
sionary to  the  German  Reformed  emigrants  in 
Philadelphia  in  1746  and  went  to  Pennsylvania 
in  that  year.  He  served  as  pastor  of  the  united 
churches  of  Germantow-n  and  Philadelphia  in 
1746-51,  organized  a  synod  which  met  in  Phila- 
delphia in  1747,  and  made  extended  missionary 
tours  through  Pennsylvania,  Maryland,  Vir- 
ginia, New  Jersey,  and  New  York.  He  visited 
Europe  in  1751,  secured  a  much  needed  rein- 
forcement of  six  young  preachers,  substantial 
aid  in  the  way  of  money,  and  returned  in  1752. 
As  a  result  of  his  appeal  £20,000  was  raised 
in  England  and  Holland  for  the  establishment 
of  schools  among  the  Germans  in  America,  and 
in  1755  Schlatter  became  superintendent  of  the 
enterprise,  but  in  1757  he  resigned  because  of  the 
opposition  encountered  from  the  Germans,  who 
objected  to  the  teaching  of  the  English  lan- 
guage in  the  schools.  In  1757  he  was  appointed 
chaplain  of  the  Royal  American  regiment,  and 
remained  with  the  army  until  1759.  He  then 
preached  at  Chestnut  Hill  and  surrounding 
places.  In  1777,  while  still  attached  to  the  royal 
army,  he  refused  to  obey  orders  on  account  of 
sympathy  with  the  colonial  cause  and  was  im- 
prisoned. Consult  Henry  Harbaugh,  <Life  of 
Rev.   Michael  Schlatter'    (1857). 

Schlegel,  August  Wilhelm,  ow'goost  vil' 
helm  shla'gel,  von,  German  critic  and  poet: 
b.  Hanover  8  Sept.  1767;  d.  Bonn  12  May  1845. 
He  was  educated  at  the  University  of  Gottin- 
gen,  where  he  ])ccame  the  friend  of  Biirger,  who 
ill  a  sonnet  prefixed  to  the  second  edition  of  his 
poems  consecrated  Schlegel  to  the  service  of  the 
Muses  and  prophesied  his  immortality.  After 
leaving  Giittingen  he  was  tutor  for  three  years 
in  the  family  of  a  banker  in  Amsterdam.  Re- 
turning to  Germany  and  settling  at  Jena  he  con- 
tributed to  the  'General  Literary  Gazette,*  his 
translations  from  Dante,  accompanied  by  com- 
ments, attracting  particular  attention.  In  1797 
he  began  his  translations  of  Sliakespearc.  and 
carried  on  the  work  with  the  assistance  of 
Tieck,  who  aided  in  the  revisions.  This  trans- 
lation had  the  effect  of  making  Shakespeare 
almost  as  well  known  in  Germany  as  he  was  in 
England,  and  a  revised  edition  of  this  translation 
has  been  issued  by  the  German  Shakespeare 
Society.  Of  lliis  collection  17  plays  only  were 
the  work  of  Schlegel ;  the  remainder  were  trans- 
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lated  by   Graf  Wolf   Baudisson   and   Dorothea 
Tieck.     The  atmosphere  and  spirit  of  the  Ehza- 
bethan  drama  is  faithfully  reproduced;  aid  the 
English  blank  verse  transmuted  into  the  German 
iambic   metre   of   five   feet  so  successfully   that 
this    metre    was    thereafter    generally    employed 
for   dramatic   purposes.     In    1797    Schlegel    had 
become  professor  at  Jena,  where  he  delivered 
lectures   on   esthetics,   and   from    179S   to    1800 
was  connected  with  his  brother  in  the  publica- 
tion  of   the    'Atheneum.*     His   articles   in   this 
as    well    as   those   contributed   to    Schiller's   pe- 
riodicals,   the    'Horen'    and    'Musenalmanach.' 
were  among  the  most  influential  factors  of  the 
growing  romantic  movement.     In   1802  he  lec- 
tured in  Berlin  on  art  and  literature,  and  mean- 
time his  poetic  attack  on  Kotzebue   (1800)   had 
appeared,  also  his  'Characteristics  and  Critiques* 
(1801),   and    'Almanac  of  the   Muses'    (1802), 
published  conjointly  with  Tieck.     In  1803  he  is- 
sued Vol.  I.  of  the  'Spanish  Theatre,'  containing 
his    translations    of    Calderon,    marked    by    the 
same   perfection   of   rendering   as   characterized 
his  Shakespeare.    Later  renderings  from  Italian, 
Spanish,  and  Portuguese  poetry  followed,  and  in 
1S04  he  became  traveling  tutor  in  the  family  of 
Mme.  de  Stael,  with  whom  he  lived  in  Switzer- 
land  and  traveled  in  Italy,  France,  and   Scandi- 
navia.   This  association  was  mutually  beneficial ; 
for  Schlegel  it  was  a  time  of  critical  productive- 
ness, and  for  Mme.  de  Stael  a  source  of  many 
of    the    ideas    later   embodied    in    her    book    on 
Germany.     In  1807  he  established  his  reputation 
in  France  by  his  comparison,  written  in  French, 
of  the  'Phredra*  of  Euripides  with  that  of  Ra- 
cine.    In  180S  he  delivered  in  Vienna  his  lectures 
on    dramatic    art    and    literature.     This     work, 
'Vorlesungen  fiber  dramatische  Kunst  und  Lit- 
teratur*     (1809-11),    was    published    and    trans- 
lated into  most  of  the  languages  of  Europe  and 
probably   stands   as    Schlegel's   most   permanent 
contribution    to    critical    literature,    though    the 
limitations   of  his   sympathies  render  his  judg- 
ments of  the  French  drama  of  less  value  than 
those  of  the  Greek  and  English.     In  1813-14  he 
was  secretary  to  the  Crown  Prince  of  Sweden, 
after  which  he  joined   Mme.  de   Stael  and  re- 
mained in  her  household  until  her  death  in  1817. 
It  was  during  this  period  that  she  wrote   *De 
I'Allemagne.'     In     1818    he    became    professor 
at   the  University  of  Bonn,  where  he   lectured 
on  the  history  of  the  fine  arts  and  sciences  in 
ancient'   and   modern   times.     He    superintended 
the  printing  of  the  'Ramayana'  in  Sanskrit,  and 
in   1823  published  the   <Bhagavad-Glta,'   a  por- 
tion of  the  Indian  epic  'Mahabharata,'   with  a 
Latin  translation.     In  1827  he  delivered  lectures 
in  Berlin  on  the  fine  arts  and  in  1832  published 
'Reflections  on  the  Study  of  the  Asiatic  Lan- 
guages.'    As  a  poet  his  work  has  small  value 
as    his    genius    was   not   creative.    His    shorter 
poems  were  first  published  in  1800.    A  classical 
tragedy     'Ion'      (1803)     failed,     even     though 
Goethe  tried  to  win  recognition  for  it.     Consult: 
Haym.  'Die  Romantische  Schule'  (1870)  ;  Hett- 
ner,  'Die  Romantische  Schule'  (1850)  ;  Bcrnays, 
'Zur    Entstehungsgeschichte   des    Schlegelschen 
Shakespeare'    (1872):  Minor,  <A.  W.  Schlcgels 
Vorlesungen  ulser  schone  Litteratur  und  Kunst' 
(1884)  ;  b.  Fr.  Strauss,  'Kleine  Schriften.' 

Schlegel,    Karl    Wilhelm    Friedrich    von, 

German  critic  and  litterateur,  brother  of  A.  W. 


Schlegel:  b.  Hanover  10  March  1772;  d.  11  Jan 
1829.  He  studied  at  Gottingen  and  Leipsic,  and 
was  a  voracious  reader  of  the  classics.  His 
earliest  works  of  importance  were  'Ueber  das 
Studium  der  griechischen  Poesie'  (1796)  ;  and 
"Die  Griechen  und  Romer'  (1796).  These 
works,  showing  the  influence  of  Schiller,  were 
attempts  to  define  the  nature  of  classical  in 
comparison  with  modern  literature.  In  1800  he 
became  privat-docent  at  Jena,  and  at  this  period 
contributed  to  the  '.^theneum,'  which  he  con- 
ducted with  his  brother  August  Wilhelm ;  wrote 
his  romance  'Lucinda,'  a  repudiated  product  of 
the  romantic  school;  and  a  tragedy  'Alarcos* 
(1802),  which  met  with  no  better  success  than 
his  brother's  'Ion.'  In  1802  he  went  to  Paris, 
where  he  delivered  lectures  on  philosophy; 
edited  a  monthly  periodical  called  'Europa' 
and  began  the  study  of  the  Sanskrit  language 
and  literature.  The  fruits  of  his  Indian  studies 
were  given  to  the  world  in  'Ueber  die  Sprache 
und  Weisheit  der  Indier'  (1808).  Upon  his  re- 
turn to  Germany  he  embraced  the  Roman  Catho- 
lic faith.  In  1808  he  went  to  Austria  and  in  the 
year  following  became  imperial  court  secretary 
at  the  headquarters  of  Archduke  Charles.  At  a 
later  period,  having  gained  the  confidence  of 
Prince  Metternich  by  various  diplomatic  papers 
he  secured  the  appointment  as  Austrian  counsel- 
lor of  legation  at  the  Diet  of  Frankfort.  Alean- 
time  he  had  delivered  two  other  courses  of 
lectures  at  Vienna,  published  as  'Ueber  die 
neuere  Geschichte'  (1811)  and  'Geschichte  der 
alien  und  neuen  Litteratur'  (1815).  In  1818  he 
was  again  at  Vienna,  where  he  served  as  secre- 
tary of  the  court  and  counsellor  of  legation. 
His  later  works  include  'Philosophie  des  Le- 
bens'  (1828)  and  'Philosophic  der  Geschichte' 
(1829).  As  a  critic  Friedrich  was  more  enthu- 
siastic and  less  balanced  than  his  brother  Wil- 
helm. He  had  less  of  a  talent  for  impersonal 
comparison,  and  was  apt  to  allow  his  judgment 
to  be  biased  by  prejudice.  After  the  period  of 
his  conversion  to  Catholicism  this  peculiarity 
was  especially  noticeable.  Together  the  Schle- 
gel brothers  performed  a  valuable  work.  In 
criticism  their  work  was  interpretative  instead 
of  antagonistic.  The  breadth  of  their  culture 
enabled  them  to  co-ordinate  racial  forces  as 
manifested  in  literature  and  realize  Goethe's  idea 
of  a  "Weltlitteratur."  The  wife  of  Friedrich 
was  the  daughter  of  Moses  ^Mendelssohn.  She 
was  clever  but  eccentric,  and  was  the  author 
of  several  works  published  under  her  husband's 
name,  such  as  the  unfinished  romance  'Floren- 
tin'  (1801)  ;  'Sammlung  romantischer  Dichtun- 
gen  des  Mittelalters,'  Vol.  I.  (1804),  and  'Lother 
und  ilaller'  (1805).  Consult:  Haym,  'Die  ro- 
mantische Schule'  (1870)  ;  Dilthey,  'Schler- 
macher'  (1870)  :  Minor,  'Fr.  Schlegel's  prosai- 
sche  Jugendschriften'    ('18S2'). 

Schleich,  shllH,  Eduard,  Bavarian  land- 
scape painter:  b.  Harbach  12  Oct.  1812;  d. 
Munich  8  Jan.  1874.  He  was  self-taught,  having 
been  dismissed  from  the  Munich  Academy  as 
without  talent.  He  studied  nature  at  close 
range  in  the  Bavarian  Alps,  the  Tyrol,  and 
northern  Italy,  and  as  painted  by  the  old  masters 
in  the  Munich  galleries ;  and  became,  after  Roth- 
man,  the  most  distinguished  landscape  painter  of 
the  Munich  school.  Among  his  canvases,  of 
which  there  are  a  great  number,  may  be  cited 
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'Evening  Landscape,'  in  the  Berlin  National 
Gallery;  'Ihe  Alps  in  Tyrol,'  in  the  Carlsruhe 
Gallery;  'Cattle  Herd,'  in  Dresden  Gallery; 
*Isar  Meadows,'  in  Konigsberg  Museum; 
'Storm  Xear  Coast,'  in  JMunich;  'Venice  by 
Moonlight,'  in  Schack  Gallery,  Alunich ;  'Moon- 
light Near  Rotterdam,'  in  Nuremberg, 

Schleicher,  shli'ner,  August,  German  phi- 
lologist :  b.  Meiningen  19  Feb.  1821 ;  d.  Jena  6 
Dec.  1868.  He  devoted  himself  to  the  study  of 
theology  and  Oriental  languages,  first  at  Leipsic 
and  afterward  at  Tiibin.gen.  In  1846  he  took 
the  degree  of  doctor  of  philosophy  at  Bonn, 
and  soon  after  qualified  himself  as  a  teacher  of 
philology,  to  which  he  ever  after  devoted  him- 
self. In  1S50  he  was  called  to  Prague  as  extra- 
ordinary professor  of  philology,  a  chair  soon 
exchanged  for  that  of  comparative  philologj-. 
.At  Prague  he  made  himself  more  fully  ac- 
quainted with  the  Slavonic  languages  and  under- 
took a  several  months'  journey  to  Lithuania 
]■'  '  rder  to  learn  the  Lithuanian  language.  In 
i^',:,"  he  accepted  the  appointinent  of  honorary 
professor  of  the  science  of  language  and  Old 
German  philology  in  the  University  of  Jena, 
where  he  continued  until  his  death.  He  pub- 
lished a  work  on  the  comparative  history  of 
languages,  'Zur  vergleichenden  Sprachenge- 
schichte'  (1848)  ;  and  another  containing  a  sys- 
tematic review  of  the  European  languages,  'Die 
Sprachen  Europas*  (1850).  Later  works  are: 
•Die  Formenlehre  der  kirchenslawonischen 
Sprache,  erkliirend  und  vergleichend  dargestellt' 
(1853)  ;  'Handbuch  der  litauischen  Sprache' 
(1856-7);  'Zur  Morphologic  der  Sprache'; 
'Die  deutsche  Sprache'  (i860);  'Konipcn- 
dium  der  vergleichenden  Grammatik  der  indo- 
germanischen  Sprachen' ;  'Die  Darwinische 
Thcorie  und  die  Sprachwissenschaft'  ;  'Ueber 
die  Bcdeutung  der  Sprache  fiir  die  Naturge- 
schichte  des  Mcnsclien'  (1865). 

Schleiden,  shli'den,  Matthias  Jakob,  Ger- 
man botanist:  b.  Hamburg  5  April  1S04;  d. 
Frankfort  23  June  18S1.  He  was  educated  for 
the  law  in  Heidelberg,  but  in  1833  took  up  the 
study  of  botany.  He  occupied  the  chair  of 
botany  at  Jena  from  1839  to  1S63,  when  he  was 
called  to  the  Botanical  Gardens  at  Dorpt.  He 
vvas  one  of  the  first  botanists  to  study  plant 
tissue,  and  his  name  is  associated  with  that 
of  Nageli,  the  Swiss  botanist,  in  the  early  de- 
velopment of  the  cell  theory.  His  works  in- 
clude: 'Grundziigc  der  wissenschaftlichen  Bo- 
tanik'  (T842-3),  translated  into  English  as 
'Principles  of  Scientific  Botany'  (1849)  ;  'Die 
Pflanze  und  ihr  Leben'  (1848)  ;  'Baum  und 
Wald>    (1870);  'Die  Rose'   (1873). 

Schleiermacher,  shIi'er-maH-er,  Friedrich 
Ernst  Daniel,  German  theologian  and  philos- 
opher: b.  Breslaii  21  Nov.  176S;  d.  Berlin  13 
Feb.  1834.  He  was  educated  by  the  Moravian 
Brethren  at  Nie.sky.  In  1787  he  began  at  Barby 
the  study  of  theology,  and  went  to  Halle  to 
continue  it.  In  1794  he  was  ordained  and  ap- 
pointed assistant  preacher  at  Landsberg  on  the 
Warthe.  From  1796  to  1802  he  was  chaplain 
in  the  Charite-IIaus  at  Berlin.  During  this  pe- 
riod he  translated  Fawcct's  Sermons  (two  vol- 
umes), contributed  to  the  '.\lhcneuni'  con- 
ducted by  the  two  Schlogels.  and  wrote  the 
^Discourses  on  Religion,'  and  the  'Monologues,' 


and  'Letters  of  a  Minister  out  of  Berlin  '  In 
1802  he  published  his  first  collection  of  sermons, 
which  was  followed  by  two  others.  In  1802  he 
removed  to  Stolpe,  where  he  wrote  his  'Critical 
View  of  Ethics.'  In  1804  he  was  appointed  ex- 
traordinary professor  of  theology  at  Halle.  In 
1807,  when  Halle  was  separated  from  Prussia, 
he  went  to  Berlin,  and  lectured  there,  as  well 
as  preached.  In  iSog  he  was  appointed  preacher 
at  the  Trinity  Church  in  Berlin;  and  in  1810, 
when  the  new  university  was  opened  in  that 
city,  he  was  appointed  ordinary  professor,  as 
he  had  been  at  Halle  during  the  last  part  of  his 
residence  there.  In  iSii  he  was  elected  a  mem- 
ber of  the  Academy  of  Sciences,  and  in  1814 
secretary  of  the  philosophical  class.  His  advo- 
cacy of  doctrinal  liberty  as  a  basis  of  union 
between  the  Lutheran  and  Reformed  Churches 
procured  him  the  disfavor  of  the  government. 
Schleiermacher  was,  according  to  Zeller,  the 
greatest  theologian  of  the  Protestant  Church 
since  the  time  of  the  Reformation.  His  the- 
ological views  were  entirely  based  on  philosoph- 
ical reasoning,  and  were  somewhat  vague  and 
speculative.  He  held  religion  to  be  based  on 
feeling,  and  was  opposed  to  insistence  on  dog- 
matic forms.  Philosophical  and  theological 
views  of  God  are,  according  to  him,  derived  by 
different  methods,  and  are  not  dependent  on 
each  other,  each  ha\ing  its  own  validity,  with 
which  the  other  does  not  interfere.  His  'Life 
of  Christ'  is  in  important  respects  an  anticipa- 
tion of  Strauss'.  Schleiermacher's  philosoph- 
ical studies  from  1786-96  were  chiefly  directed 
to  Kant.  Schleiermacher  did  not  develop  a 
complete  logical  system  of  philosophy.  His  views 
were  delivered  chiefly  in  the  form  of  modifica- 
tions of  the  Kantian  and  other  systems.  Space 
and  time,  as  well  as  the  categories  of  Kant, 
Schleiermacher  held  to  be  forms  of  things  them- 
selves, and  not  merely  the  subjective  forms  of 
our  apprehension  of  them.  Ho  recognized  with 
Kant  the  element  of  spontaneity  in  thought, 
but  he  held  the  unity  of  conception  to  be  a 
true  objective  unity,  not  an  empirical  creation 
of  the  mind.  Thus  he  held  the  various  processes 
of  nature  and  mind  in  the  world  to  constitute 
a  unity  of  manifold  existences,  not  invented 
by  the  mind,  but  having  a  real  existence.  All 
positive  affirmations  with  reference  to  the  Deity 
he  held  to  be  figurative  and  anthropomorphic. 
He  amended  Kant's  conception  of  ethics  by 
making  the  duty  of  the  individual  vary  with 
his  individuality.  The  highest  good  he  defined 
as  the  .supreme  union  of  the  real  and  the 
ideal.  His  works  have  been  published  in  three 
series — 'Theology,'  'Sermons,'  and  'Miscel- 
laneous and  Phiiosophical  Writings'  (Berlin, 
1835-64).  Consult:  Erdmann,  'History  of 
Protestant  Theology'  (1871)  ;  Lichtenbergcr, 
'History  of  German  Theology  in  the  19th  Cen- 
tury' (1889)  ;  Pfleidercr,  'Protestant  Theology 
in  Germany  since  Kant'    (1890). 

Schleswig,  shlaz'vTg,  Germany,  a  seaport 
in  the  province  of  Schleswig-IIolslein  at  the 
head  of  the  Schlci,  29  miles  northwest  of  Kiel. 
It  rcscniblos  a  Dutch  town  in  point  of  archi- 
tecture, and  is  divided  into  three  parts  —  the 
Altstadt,  or  Old  Town,  the  Loll  fuss,  and  tlie 
Friedrichsbcrg.  Tlie  onlv  .square  is  the  market- 
place in  the  Altstadt.  The  principal  street,  Iw^o 
miles   long,   is   in   the   LoUfuss.    The   buildinga 
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of  importance  are  the  three  churches,  of  which  ters  in  1864  to  tlie  Pacific  squadron,  he  served 

the  cathedral    (uth  century)    is  a  line   Gothic  on   the   Wateree  as   executive   olhcer  till   lb66, 

pile    with  a  tower  36S  feet  high.    Other  build-  when  he   was  promoted   lieutenant-commander 

ings  are  tlie  old  castle,  various  benevolent  insti-  In  this  period  he  suppressed  an  insurrection  of 

tutions    and   the    Convent   for    Noble   Women.  Chinese  coolies  on  the  Chmcha  Islands,  and  for 

At  the  south  are  the  remains  of  a  wall  erected  protection  of  United   States  interests  landed  a 

by   pagan   kings,   against   the   invasion   of  Jut-  body  of  men  at  San  Salvador  during  a  revolu 


landers.  Trade  and  manufactures  are  unim- 
portant. There  are  seven  annual  fairs.  Pop. 
(.1900)  17,909. 

Schleswig  -  Holstein,  shlaz'vTg  -  hol'stin, 
Germany,  a  maritime  province  of  Prussia,  be- 
tween Denmark  on  the  north;  the  Baltic,  Lii- 
beck,  and  Mecklenburg  on  the  east ;  !Mecklen- 
burg  and  the  territory  of  Hamburg  on  the 
south ;  Hanover  southwest,  and  the  North  Sea, 
on  the  west.  It  covers  an  area  of  7,337  square 
miles.  Schleswig  is  separated  from  Holstein  by 
the  Eider  and  the  Schleswig-Holstein  Canal. 
The  province  includes  several  islands  in  the 
Baltic  and  North  Seas,  and  belongs  to  the  great 


tion.  From  1866  to  1S69  he  was  instructor  at 
the  Naval  Academy;  then,  being  assigned _  to 
the  Asiatic  station,  served  there  on  the  Benicia 
for  three  years,  earning  distinction  at  the  taking 
of  tlie  Korean  forts  on  the  Salee  River  in  1871. 
Again,  in  1872,  he  was  detailed  as  instructor  at 
the  Naval  Academy,  and  in  1874  was  made 
commander.  After  serving  in  Europe  and  on 
the  west  coast  of  Africa,  he  commanded  the 
Essex,  on  the  Brazil  station,  1876-9.  He  was 
selected  to  command  the  third  government  re- 
lief expedition  (1884)  for  the  rescue  of  Lieut. 
A.  W.  Greely  (q.v.),  which  he  promptly  accom- 
plished. Having  served  (1885-9)  as  chief  of 
the   Bureau   of   Recruiting  and   Equipment,   he 


North  German  plain.     Helgoland  belongs  to  the  promoted  captain  in"  1888.     From   1889  to 


province.  The  hilly  district  on  the  eastern 
coast  contains  the  most  productive  land  in  the 
province ;  the  central  part  is  nearly  barren,  the 
western  coast  is  protected  by  many  dikes,  and  is 
fertile.  The  Baltic  coast,  about  300  miles  long, 
is  hilly  and  contains  numerous  fjords  which 
make  excellent  harbors.    The  North  Sea  coast 


1891  he  was  in  the  Southern  Pacific  as_  com- 
mander of  the  cruiser  Baltimore,  and  in  the 
latter  year  interposed  at  Valparaiso,  Chile, 
when  American  sailors  were  assaulted  in  the 
streets. 

In   189s  he  was  placed  in  command  of  the 
New   York;   was   chairman   of  the   Lighthouse 


is  low  and  flat^    The  Elbe  foniis  the^boundary     gogrd   1897^;   in   February  of  the   last-named 

of  the  war  with  Spain  was  given  command  of 
the  Flying  Squadron.  Sailing  from  Hampton 
Roads  '13  May  1898,  he  began  the  historic  search 
for  Cervera's  Spanish  fleet,  discovered  it  and 
finally  established  a  blockade  of  the  har- 
bor at  Santiago  de  Cuba  (see  United 
States,  War  zvith  Spain),  where,  on  29  May, 
Cervera  (q.v.)  was  found  to  be.  Schley's 
squadron  was  united  I  June  with  the  fleet  under 
acting  Rear-Admiral  W.  T.  Sampson  (q.v.), 
and   the  blockade   was   continued   until   3   July, 


on  the  south  for  65  miles.  The  Eider  is  the 
principal  river.  Other  rivers  are  the  Trave  and 
Stor.  There  are  numerous  lakes  in  the  north- 
east, chief  of  which  are  Witten-See  and  (Sottes- 
logs-See.  The  chief  occupations  of  the_  inhab- 
itants are  agriculture  and  stock-raising.  The  ma- 
jority of  the  occupants  of  Schleswig  are  Danish; 
of  Holstein,  German.  The  industrial  works  in- 
clude sugar  factories,  breweries,  and  distilleries. 
The  principal  ports  are  Altona,  Helgoland.  Kiel, 
Flensburg,  Neumiihlen,  Sonderburg,  \yyck,  and 
Tonning,  and  the  capital.  Schleswig.     The  prov- 


ince became  a  united  duchy  in  13S6.  By  the  •^hen  the  Spanish  ships  came  out  of  the  harbor 
treaty  of  Prague,  North  Schleswig  was  to  choose 
between  Denmark  and  Prussia,  but  the  privilege 
has  been  ignored.  Its  history  is  a  record  of 
continuous  strife  between  Danes  and  Germans, 
closing  in  favor  of  the  latter.  The_  united  gov- 
ernment of  Holstein  and  Schleswig  was  first 
recognized  by  Margaret  of  Denmark  in  1386,  and 


and  were  destroyed  by  the  American  vessels, 
which,  during  the  temporary  absence  of  Samp- 
son, were  under  the  immediate  command  of 
Commodore  Schley,  on  board  the  Brooklyn.  In 
August  1898  Schley  was  raised  to  the  rank  of 
rear-admiral. 

An   unfortunate   controversy   arose   between 


the  basis  of  this  union  was  the  Succession  Act,  partisans  of  Schley  and  those  of  Sampson  over 

and    the    practical    contradiction    between    their  their  respective  claims  to  the  credit  of  this  great 

feudal  duty  and  their  own  inseparable  connec-  victory.    Of  that  discussion  neither  officer  per- 

tion    gave    rise    to    the    celebrated    ^Schleswig-  sonally  took  public  notice  until  after  the  appear- 

Holstein  question,"  causing  interminable  separa-  ance  of  a  work  by  Edgar  Stanton  Maclay  (q.v.), 

tions  and  fusions.     Though  a  long  time  subject  entitled   'History  of  the  United  States  Navy,' 

to  Danish  sovereignty  the  sentiment  of  patriot-  jn   wWch    the    author    referred    to    Commodore 


ism  for  Germany  gradually  grew  until  finally  the 
province  was  incorporated  in  the  German  Con- 
federation.    Pop.  (1900)  1,387.587. 

Schley,  slT,  Winfield  Scott,  American  naval 
officer:  b.  near  Frederick,  Md.,  9  Oct.  1S39.  He 
was  graduated  at  the  Lhiited  States  Naval  Acad- 
emy in  i860,  and  in  the  same  year  went  as  mid- 
shipman on  the  Niagara  to  China  and  Japan. 
Returning  in  1861,  he  was  made  master,  served 


Schley  as  a  "caitiff,  poltroon,  and  coward."  The 
proofs  of  the  book  had  been  read  and  approved 
by  various  naval  officers,  among  them  Rear- 
Admiral  Sampson;  and  on  22  July  1901  Schley 
applied  to  the  secretary  of  the  navy  for  a  court 
of  inquiry.  This  request  was  granted  24  July. 
The  court  was  convened  12  September,  and  its 
sessions  continued  for  one  month.  It  consisted 
of    Admiral    Dewey,    president,    and    Rear-Ad- 


on  the  Winona  in  the  West  Gulf  blockading  mirals  Benham  and  Ramsay.  1  he  verdict,  re- 
squadron,  later  on  the  Monongahela  and  the  turned  14  Dec.  1901,  was  a  disagreement,  Ad- 
Richmond,  and  participated  in  all  the  engage-  miral  Dewey  refusing  to  subscribe  to  censures 
ments  which  led  to  the  capture  of  Port  Hudson  on  Schley's  conduct  which  were  made  by  the 
'.R  l'?6^  havin?  been  promoted  to  the  rank  of  two  other  members.  The  "majority'  report, 
lieutenant  in  1862.    Ordered  from  Southern  wa-  signed    by    two    members    only,    found    bchley 
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guilty  of  vacillation,  Jack  of  enterprise,  and  dis- 
obedience,   and     in     other    particulars    strongly 
criticised   his   conduct,   both   before   and   during 
the   battle   of   Santiago   de    Cuba,    while   recog- 
nizing   his    personal    courage    in    the    action. 
Admiral  JJewey,  however,  presented  a  "minor- 
ity"   report,    in    which    he    praised    Schley    for 
promptness  and  efficient  service,  and  gave  him 
the  credit  for  the  destruction  of  Cervera's  fleet. 
Schley  filed  with  the  secretary  of  the  navy  ob- 
jections   to   the    "majority"    report,    but    it   was 
nevertheless    approved    by    Secretary    Long,    20 
Dec.     igoi.     In     January     1902,     Rear-Admiral 
Schley  appealed  from  the  verdict  to  the  Presi- 
dent, who,  however,  confirmed  Secretary  Long's 
approval.     On  recommendation  of  the  court,  no 
action   was    taken    upon    its    findings.     Schley's 
retirement  from  active  service  at  the  age  limit 
occurred    9    Oct.    1901.     In    collaboration    with 
J.   R.   Soley    (q.v.),  he  wrote    'The  Rescue  of 
Greely>    (1886). 

Schlich,  shlik,  William,  English  forester: 
b.  Darmstadt  1S40.  He  was  educated  at  Darm- 
stadt and  the  University  of  Giessen  and  was 
appointed  in  1866  to  the  Indian  Forest  Depart- 
ment. He  held  the  offices  of  conservator  of 
forests,  1871,  and  inspector  general  of  forests, 
1881 ;  and  organized  the  first  school  of  forestry 
in  England,  at  Cooper's  Hill,  in  1885.  He  was 
made  F.R.S.  in  1901.  He  is  the  author  of: 
'A  Manual  of  Forestry*  (5  vols.)  ;  *The  Out- 
look of  the  World's  Timber  Supply'  ;  'Affores- 
tation in  Great  Britain  and  Ireland.' 

Schliemann,  Heinrich,  hin'riH  shle'man, 
German  archaeologist:  b.  Neubuckow  (Mecklen- 
burg-Schwerin)  6  Jan.  1822;  d.  Naples  27  Dec. 
1890.  lie  spent  five  years  as  a  pupil  in  retail 
business  in  Fiirstcnbcrg,  then  embarked  as  cabin- 
boy  on  board  a  ship  bound  for  Venezuela.  The 
ship  was  wrecked  on  the  coast  of  Te.xel,  but 
Schliemann  was  saved  and  taken  to  Amster- 
dam. Here  he  obtained  a  post  in  a  commercial 
house  and  set  himself  to  acquire  a  thorough 
knowledge  of  the  chief  European  languages.  In 
1846  he  was  sent  to  Saint  Petersburg  as  agent 
for  another  Amsterdam  firm.  By  1856  he  had 
learned  modern  Greek  and  begun  the  study  of 
ancient  Greek,  and  in   1858-9  traveled  in  Swe- 


test  powers  adequate  to  the  Trojan  war,  and 
made  the  traditional  account  probable  in  its  main 
outlines. 

Schlosser,  Friedrich  Christoph,  frcd'riH 
kres'tof  shlos'ser,  German  historian:  b.  Jever, 
Oldenburg,  18  Nov.  1776;  d.  Heidelberg  22,  Sept. 
1861.  He  studied  at  the  University  of  Gottin- 
gen  1794-8,  and  published  his  first  history,  <Ge- 
schichte  der  bildersturmenden  Kaiser  des 
Ostr5ni>  in  1812.  He  was  professor  in  the  Ly- 
ceum of  Frankfort  1812-14  and  city  librarian 
until  1819,  when  he  was  called  to  Heidelberg 
as  professor  of  history  at  the  university,  a 
position  retained  until  his  death.  Schlosser's 
writings,  which  are  characterized  by  a  great 
love  of  truth  and  a  high  moral  tone  in  judgment, 
include  'Weltgeschichte  in  zusammenhiingcnder 
Erzahhmg  (1817-24)  ;  'Geschichte  des  18.  Jahr- 
hunderts'  (1823):  'Universal-historische  Ueber- 
sicht  der  Geschichte  der  alten  Welt  und  ihre 
Kultur*   (1824-34). 

Schlozer,    shlet'ser,    August    Ludwig   von, 

German  historian:  b.  Gaggstedt,  Wiirtemberg, 
5  July  1755 ;  d.  Gottingen,  Germany,  9  Sept.  1809. 
He  was  educated  at  Wittenberg  and  at  Gottin- 
gen, was  engaged  for  several  years  as  a  tutor  in 
Stockholm  and  later  visited  Russia,  where  he 
mastered  the  language  as  he  had  also  done  in 
Sweden.  In  1765  he  was  appointed  to  the 
chair  of  political  science  at  Gottingen,  which  he 
occupied  until  his  death.  His  publications  in- 
clude: 'Allgemeine  Nordische  Geschichte' 
(1772)  ;  'Weltgeschichte  im  Auszuge  und  Zu- 
sammenhange'  (1792-1801)  ;  translation  of  Nes- 
tor's 'Russian  Chronicles'  (5  vols.,  1802-9) ; 
etc. 

Schluter,      shloo'tcr,      Andreas,      German 

sculptor  and  architect:  b.  Hamburg  20  May 
1664 ;  d.  Saint  Petersburg  1714.  His  father  was 
a  sculptor  and  brought  him  in  early  life  to 
Dgntzic.  He  left  that  place  for  Marschau,  where 
he  opened  a  studio  as  a  sculptor  and  eventually 
(1694)  settled  in  Berlin.  The  Baroco  style  of 
architecture,  then  popular  in  Holland,  attracted 
his  fancy  and  in  this  style  he  began  (1696) 
to  make  designs  for  rebuilding  the  royal  resi- 
dences. Before  carrying  them  out,  he  took  a 
_     .  journey  through  Italy,  where  he  built  the  cen- 

den,  Denmark,  Germany,  Italy,  Egypt,  Syria,  tral  front  of  the  castle  at  Charlottenburg,  and 
and  Greece.  Having  amassed  a  considerable  subsequently  began  the  restoration  of  the  royal 
fortune    in   trade,   he    retired    from    it    in    1864    castle   at    Berlin   and   became   actively   engaged 


in  order  to  devote  himself  wholly  to  archaeolog- 
ical studies.  He  traveled  round  the  world  in 
1864-6,  and  in  1868  went  to  the  coast  of  Asia 
Minor  by  way  of  Corfu  and  the  Morea.  In 
1870  he  undertook  at  his  own  cost  the  excavation 
of  the  heaps  of  ruins  at  Hessarlik,  in  the  Troad, 
which  he^  believed  to  be  the  site  of  ancient  Troy 
(q.v.).  These  excavations  he  carried  on  with 
interruptions    until     1890.     Contrary    to    agree 


in  designing  buildings  of  this  class  in  other  parts 
of  the  country.  He  eventually  removed  to  Saint 
Petersburg  and  became  court  arcliitect  to  Fred- 
erick tlie  Great.  Among  the  statues  he  erected 
in  Berlin  arc  the  statue  of  the  grand  elector 
(cast  by  Jacobi  in  1700).  Besides  the  bronze 
statue  of  the  Grand  Elector  Frederick  III.  at 
Kfinigsbcrg,  the  tomb  of  FVcderick  I.  and  his 
wife   in   Berlin,   and   the   marble   screen   in   the 


ment  with  the  Porte,  he  retained  possession  of     church  of  Saint  Mary,  he   produced   nu 


all  the  spoils  discovered  there,  and  was  com- 
pelled liy  the  Greek  courts  to  pay  the  sum  of 
$10,000.  He  presented  his  collections  to  the 
Museum  fiir  Volkerkumle  at  Berlin.  In  1S76  he 
began  similar  excavati.Mis  at  the  site  of  ancient 
Mycen.-E  in  Greece.  Little  confidence  was  at 
first  placed  in  his  methods  by  trained  arch.Tolo- 
gists,  and  when  his  discoveries  had  heen  made 
their  historical  value  was  for  a  time  doubted. 
But  scholars  now  generally  agree  that  they  at- 


designs  for  the  gorgeous  interior  decoration  of 
the  Goldsmiths'  Hall,  Berlin,  and  other  build- 
ings. Consult  Adlcr,  'Andreas  Schliilers 
Lebcn.' 

Schmalkalden,  shmarkal"den,  Articles  of, 
a  new  Protestant  confession  which  was  drawn 
up  at  the  instance  of  John  Frederick,  elector 
of  Saxony,  by  Luther  and  other  divines,  and 
signed  at  Schmalkalden  in  Februarv'  1537.  These 
articles  were  essentially  the  same  as  those  of  the 
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Confession  of  Augsburg,  but  in  much  stronger 
tanguage.     See  Reformation,  The. 

Schmalkaldic  League,  the  league  formed 
at  the  close  of  1530  by  the  Protestant  princes 
of  Germany,  assembled  at  Schmalkalden,  to  re- 
sist the  aggressive  measures  contemplated  by  the 
Emperor  Charles  V.  It  ultimately  included  the 
whole  of  northern  Germany,  Saxony,  Wiirtem- 
berg,  and  Denmark,  with  portions  of  Bavaria 
and  Switzerland.  The  object  of  the  league  was 
the  common  defense  of  the  political  and  re- 
ligious freedom  of  the  Protestants,  and  the  con- 
federacj'  was  first  intended  to  continue  only 
for  six  years,  but  subsequent  events  induced 
them  in  1535  to  renew  it  for  another  period 
of  10  years,  and  to  raise  a  permanent  army 
to  carry  out  the  objects  of  the  league.  About 
this  time  it  was  joined,  among  others,  by  the 
king  of  France,  Francis  L,  though  only  from 
political  motives,  and  Henry  VIII.  of  England 
declared  himself  its  protector.  The  confederacy 
received  a  fuller  consolidation  by  a  new  Protes- 
tant confession,  drawn  up  at  the  instance  of 
John  Frederick  of  Saxony  by  Luther  and  other 
divines,  and  known  as  the  Articles  of  Schmal- 
kalden, from  the  circumstance  of  their  having 
been  signed  (1537),  like  the  league  itself,  at 
the  town  of  Schmalkalden.  These  articles  were 
essentially  the  same  as  those  of  the  Confession 
of  Augsburg.  The  league  was  latterly  crip- 
pled by  mutual  jealousy  and  the  conflict  of  in- 
terests, and  its  early  successes  in  the  so-called 
Schmalkaldic  war  were  ultimately  more  than 
outweighed  by  the  complete  rout  at  Miihlberg 
and  the  capture  of  John  Frederick.  The  ends 
of  the  league,  however,  w'ere  ultimately  gained 
through  the  instrumentality  of  Duke  Maurice, 
now  elector  of  Saxony,  who  in  1552  declared 
war  against  the  emperor,  and  forced  him  in  1552 
to  grant  the  Treaty  of  Passau,  which  secured 
the  religious  liberty  of  the  Protestants.  See 
also.  Chaki.es  V. ;  Reform.\tion,  The. 

Schmauk,  smak,  Theodore  Emmanuel, 
American  Lutheran  clergyman :  b.  Lancaster, 
Pa.,  1S60.  He  has  engaged  principally  in  edi- 
torial work,  was  editor-in-chief  of  the  'Lu- 
theran Church  Review'  in  1892  and  since  1889 
has  been  literary  editor  of  the  'Lutheran.'  He 
has  published:  'The  Negative  Criticism  of  the 
Old  Testament'  (1894)  ;  'History  of  Old  Salem 
and  Lebanon'  (i8g8)  ;  'The  Early  Churches  of 
the  Lebanon  Valley*  (1902)  ;  'The  History  of  the 
Lutheran  Church'   (1903)  ;  etc. 

Schmid,  shmit,  Matthias,  Austrian  painter: 
b.  See,  Tyrol,  14  Nov.  1835.  He  studied  at  the 
Munich  Academy  (1856)  under  Schrandolph, 
and  was  a  pupil  of  Piloty  (i86g),  when  the 
persecution  to  which  the  clergy  subjected  him 
on  account  of  his  liberal  views  caused  him  to 
leave  Tyrol.  He  won  the  Vienna  Medal  in 
1873.  Among  his  canvases  are  'The  Entomb- 
ment' ;  'The  Flight  into  Egypt'  ;  'The  Judge 
of  Morals'  (1873);  'Festival  of  the  Parsori's 
Cook'  (1874)  ;  'The  Betrothal'  (1879)  ;  'Re- 
pairing the  Damage'  (1882);  'Blind  Man's 
Buff'  (1884);  'Forsaken'  (1885);  'In  the  Pic- 
ture Gallery'  (1886).  He  has  also  done  in 
fresco  at  the  Innsbruck  Cemetery,  'The  Three 
Marys  at  Christ's  Tomb'   C1859). 

Schmidt,  Johannes,  German  philologist:  b. 
Prenzlau  29  July   1843;   d.   Berlin  4  July   igoi. 


After  study  at  tlie  University  of  Bonn,  he  was 
there  made  professor  (1873),  in  the  same  year 
removed  to  Gratz,  and  from  1876  until  his  death 
was  at  Berlm.  In  1884  he  was  elected  to  the 
Prussian  Academy  of  Sciences.  Probably  he 
was  not  excelled  by  any  scholar  of  his  time  in  an 
extensive  scientific  knowdedge  of  the  grammar 
of  the  Indo-European  group  of  languages.  From 
1875  he  edited  (with  Kuhn)  the  'Zeitschrift  fur 
vergleichende  Sprachforschung.'  Among  his 
more  important  works  are:  'Zur  Geschichte 
des  indogermanischen  Vokalismus'  (1871-5)  ; 
'Die  Verwandschaftsverhiiltnisse  der  indoger- 
manischen Sprachen'  (1872)  ;  'Die  Pluralbil- 
dungen  der  indogermanischen  Neutra'  (1889;  ; 
and   'Kritik  der  Sonantentheorie'    (1895). 

Schmidt,  shmit,  Nathaniel,  American  in- 
structor: b.  Hudiksvall,  Sweden,  22  May  1862. 
He  was  educated  at  the  universities  of  Stock- 
holm, Colgate,  and  Berlin.  He  became  pro- 
fessor of  Semitic  languages  and  literature  at 
Colgate  University  in  1888  and  in  1896  accepted 
a  similar  chair  at  Cornell,  which  he  still  hoM~- 
He  has  published:  'Introduction  to  the  Hexa- 
teuch'  (1896)  ;  'Biblical  Criticism  and  Theo- 
logical Belief  (1897);  'The  Republic  of  Man' 
(1899),  and  outline  histories  of  Egypt,  India,  and 
Syria   (igoi-2). 

Schnetz,  Jean  Victor,  zhon  vek-tor  shnets, 
French  painter:  b.  Versailles  15  May  1787;  d. 
Paris  17  March  1870.  He  began  his  art  studies 
under  the  painter  David.  His  first  large  picture 
was  'The  Good  Samaritan'  (1819,  in  the  cathe- 
dral at  Valence),  which  was  followed  by  'Jere- 
miah Weeping  over  the  Desolation  of  Jerusa- 
lem.' While  residing  in  Italy  he  painted  several 
genres  from  incidents  in  peasant  life,  and  some 
historical  pictures  of  which  the  most  notable 
were  'Jeanne  d'Arc'  (1835);  'The  Constable 
Montmorency  at  the  Battle  of  Saint-Denis' 
(1836)  ;  and  'Mazarin  on  His  Deathbed.'  His 
finest  historical  painting  is  his  'Saint  Elizabeth,' 
now  in  the  church  of  Notre-Dame  des  Bonnes 
Nouvelles.  In  1840  he  was  appointed  director 
of  the  French  school  at  Rome  and  held  the 
position  for  18  years. 

Schnitzer,  shnit'sgr,  Edward.  See  Emiij 
Pasha. 

Schnorr  von  Karolsfeld,  shnor  fon  kar-ols- 
felt,  Julius,  German  painter:  b.  Leipsic  26 
March  1794;  d.  Dresden  24  May  1872.  His 
father  was  a  painter  and  initiated  him  into  the 
rudiments  of  art.  In  1811  he  proceeded  to  Yi- 
enna,  and  while  there  produced  several  works. 
In  181 7  he  visited  Italy,  spent  a  year  at  Florence, 
and  then  took  up  his  residence  at  Rome.  Here 
he  attached  himself  to  the  "Nazarenes."  then 
under  the  leadership  of  Cornelius  and  Overbeck. 
His  painting  'The  Wedding  in  Cana'  attracted 
so  much  notice  that  he  was  chosen,  along  with 
the  two  painters  already  named,  to  paint  the 
walls  of  the  Villa  IMassimi  at  Rome.  Among 
ether  works  produced  by  him  at  Rome  are 
'Jacob  and  Rachel'  ;  'Ruth  and  Boaz' ;  'The 
Flight  into  Egj-pt,'  and  'Children  brought  to 
Jesus.'  He  removed  to  Munich  in  1827,  and 
was  appointed  professor  of  historical  painting  in 
the  Academy  of  Fine  Arts  there.  He  was  next 
commissioned  to  decorate  the  new  palace  with 
frescoes  of  scenes  from  the  national  poem 
of  the    'Nibelungenlied' ;   and  adorn  the  Fest 
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saalbau  with  incidents  in  the  lives  of  Charle- 
magne, Frederick  Barbarossa,  and  Rudolf  of 
Hapsburg.  These  are  perhaps  the  most  popular 
of  modern  works  in  fresco  in  IMunich.  In  1846 
he  became  director  of  the  picture-gallery  and 
professor  at  the  Academy  of  Fine  Arts  in  Dres- 
den. While  here  he  completed  his  illustrations 
of  the  Bible,  'Die  Bibel  in  Bildern>  (1852-60). 
They  exhibit  wonderful  animation,  variety,  and 
power.  To  the  Dresden  period  also  belong  the 
oil-painting  of  'Luther  at  the  Diet  of  Worms,' 
and  the  designs  for  a  window  for  Saint  Paul's, 
London.  This  window  represents  scenes  from 
the  life  of  Saint  Paul. 

Schod'de,  George  Henry,  American 
scholar:  b.  Allegheny,  Pa.,  15  April  1S54.  He 
was  graduated  from  Capital  University  1872 
and  from  Leipsic  University  1877,  and  now 
occupies  the  chairs  of  Greek,  Hebrew,  and  the- 
ology at  Capital  University,  Columbus,  Ohio. 
He  has  published  'The  Protestant  Church  in 
Germany'  (1903)  ;  and  has  translated  'The  Book 
of  Enoch'  and  'The  Book  of  Jubilees,'  from 
the  Ethiopic,  and  'Day  in  Capernaum'  from 
the  German  of  Delitzsch. 

Schoeborn,  she'born,  August,  American 
architect :  b.  Germany  about  1827 ;  d.  Wash- 
ington, D.  C,  25  Jan.  1902.  He  came  to  Wis- 
consin in  1849,  but  later  removed  to  Washington, 
D.  C,  where  until  his  death  he  was  a  member 
of  the  staff  of  the  architect  of  the  Capitol.  In 
Civil  War  time  he  drafted  plans  of  barracks, 
hospitals,  and  forts  for  the  quartermaster-gen- 
eral's department,  and  maps  and  plans  for  the 
use  of  Gen.  McDowell. 

Schoeffer,  shcf'fer,  Peter,  German  printer: 
Germersheim,  near  Alentz,  about  1430;  d. 
al)out  1502.  At  about  the  age  of  20  he  was  a 
student  at  the  University  of  Paris,  and  a  copyist. 
It  seems  likely  that  Gutenberg  taught  him  what 
he  knew  of  printing  and  employed  him  in  his 
establisliment  at  Mcntz.  After  Fust  and  Gu- 
tenberg dissolved  partnership  Schoeffer  was 
connected  w-ith  the  former,  and  tlie  two  names 
are  associated  on  the  imprint  of  the  'Book  of 
Psalms,'  printed  in  14.S7.  The  reputation  of  his 
being  the  inventor  of  matrices  and  the  type- 
mold  got  abroad  during  his  lifetime  and  was 
aided  by  his  own  artful  insinuations ;  but  modern 
research  has  disproved  his  claim  to  the  work 
done  by  Gutenberg.  He  followed  the  career  oi 
rinter  after  the  death  of  his  partner  Fust,  and 
issued  many  works  alone.  He  was  succeeded 
|by  three  sons  who  became  eminent  printers. 
"Consult  De  Vinne,  'The  Invention  of  Print- 
ng'    (1876). 

Schoenfeld,  shen'felt,  Hermann,  .'Vmerican 
iducator :  b.  Oppeln,  Prussi.-m  Silesia,  21  Jan. 
861.  He  was  educated  in  the  universities  of 
eriin,  Brcslau,  and  Leipsic,  and  in  1888  ac- 
:cpte<I  a  call  as  instructor  in  modern  languages 
t  ProvideTice,  R.  I.  He  was  engaged  tlicre 
nd  at  New  Bedford,  Mass.,  until  1891  when 
e  went  to  Joluis  Hopkins.  In  1803-4  he  was 
nitcd  Slates  consul  at  Riga,  Russia,  and  dele- 
ate  of  tlie  Lhiited  States  bureau  nf  education 
o  investigate  methods  of  higher  education  in 
'oland.  lie  returned  in  1804  and  has  since  been 
irofessor  of  Germanics  and  Continental  history 
t  Columbian  Lhiivcrsity.  He  has  pu1)lishod : 
Brant  and  Erasmus'    (1892)  ;  'Higher  Educa- 


tion in  Poland'  (1896)  ;  edited  Schiller's  'Maria 
Stuart'  (1S99)  ;  'Bismarck's  Letters  and  Ora- 
tions'   (1903;  ;  etc. 

Schoenleber,  shen'Ia-ber,  Gustav,  German 
painter :  b.  Bietigheim,  Wiirtemberg,  3  Dec 
1851.  He  studied  under  Kurtz  m  Stuttgart  and 
Adolf  Lier  in  Munich,  and  traveled  in  Italy  and 
Holland,  in  the  latter  country  especially  findmg 
congenial  themes  for  his  landscape  art.  He  re- 
produced the  tender  tints  of  the  flat,  moist  land 
with  now  and  then  a  church  steeple  or  a  clump 
of  trees  as  a  diversifying  feature.  In  1880  he 
was  made  professor  at  Carlsruhe.  Among  his 
works  are  'Harbor  of  Genoa'  at  Rotterdam; 
'Venetian  Fishing  Boats'  at  Hamburg  Gallery; 
'View  of  Flushing  at  Low  Tide'  (1881),  Dres- 
den Museum;  'Evening  near  Dordrecht,'  Stutt- 
gart Museum. 

Schoenn,  shen,  Aloys,  Austrian  artist:  b. 
Vienna  11  Alarch  182O;  d.  Krumpendorf  16  Sept. 
1897.  He  studied  at  the  Vienna  Academy  under 
Fiihrich  and  Leander  Russ.  He  served  through 
the  Italian  campaign  of  1848  and  fought  in  the 
Hungarian  war.  During  1850-1  he  studied  at 
Paris,  and  then  traveled  in  the  East.  His  field 
is  genre.  Some  of  his  works  are  'Evening  on 
the  Nile';  'Departure  of  Tyrolese  Students  from 
Vienna  in  1848';  'Storming  of  Ladrone, '  'On  the 
Coast  of  Genoa,'  'Goose  Market  at  Cracow,'  at 
Vienna;  <  Scene  in  Persecution  of  Jews';  '  Festival 
in  Capri';  'Fish  Market  at  Chioggia';  'Market 
in  Bosnia';  '  Market  in  Tunis. ' 

Schofield,  ska'fcld,  John  McAllister,  Amer- 
ican mihtary  officer:  b.  Gerry,  N.  Y.,  29  Sept. 
1831;  d.  Saint  Augustine,  Fla.,  4  March  1906. 
He  was  graduated  from  West  Point  in 
i'^53.  a"d  assigned  to  garrison  duty  in  South 
Carolina  and  Florida.  In  1855-C0  he  was  as- 
sistant professor  of  philosophy  at  West  Point, 
and  was  professor  of  physics  in  Washington 
University,  Saint  Louis,  Mo.,  in  1860-1.  He 
acted  as  mustering  officer  for  the  State  of  Mis- 
souri at  the  outbreak  of  the  Civil  War.  served 
on  the  staff  of  Gen.  Lyon  in  the  Missouri 
campaign  and  in  November  1861  was  appointed 
brigadier-general  of  volunteers.  He  was  in  com- 
mand of  the  District  of  Missouri  in  1861-2,  of  a 
division  in  the  Army  of  tlic  Cumberland  in 
1863,  and  again  commanded  the  Department  of 
Missouri  in  1863-4.  In  1864-5  he  commanded 
the  Department  of  the  Ohio,  was  engaged  in 
the  Atlanta  campaign  and  commanded  at  the 
battle  of  l-'ranklin,  'I'cnn.,  in  1864,  receiving 
rank  as  brigadier-general  and  brevet  nvijor- 
general  in  the  regular  army  in  recognition  of  his 
services.  He  continued  in  the  army  after  the 
war,  was  secretary  of  war  in  1868-0,  and  com- 
manded various  departments  until  1S88  wlien  he 
was  assigned  to  the  command  of  the  army  of 
the  United  States.  In  1895  he  was  promoted 
lieutenant-general  and  later  in  the  same  year 
he  was  retired.  He  published:  'Forty-six 
Years  in  the  .^^my'    (1897). 

Schoharie,  N.  Y.,  village,  county-seat  nf 
Schoharie  Counly;  on  Schoharie  Creek,  and  on 
the  Middlcliiirg  &•  Schoharie  and  (he  Schoharie 
Valley  RR.'s;  about  28  miles  west  of  All)any 
and  20  miles  soulliwest  of  Schcneclady.  It  is  in 
an  agricultural  region,  and  in  the  vicinity  are 
valuable  stone  quarries.  It  has  a  higli  scliool, 
graded  elementary  schools,  and  a  school  library. 
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It  has  one  bank  with  a  capital  of  $25,000.  Pop. 
(1890)   1,028;  (1900)   1,006. 

Schoharie  Grit,  a  more  or  less  silicious 
and  calcareous  shale,  or  a  silicious  limestone 
typically  found  in  the  Schoharie  Valley  of  east- 
ern New  York,  from  which  it  takes  its  name. 
It  is  intimately  associated  with  the  overlying 
Onondaga  limestone  of  New  York,  with  which 
together  it  forms  the  Ulsterian  sub-group  of 
the  Mid-Devonic  group.  It  is  therefore  the  low- 
est Mid-Devonic  formation  of  New  Y'ork.  At 
its  type  locality  it  is  not  over  six  feet  thick  and 
richly  fossiliferous.  In  the  Hudson  Valley  it 
is  a  shale,  almost  barren  and  sometimes  100  feet 
or  more  in  thickness.  West  of  its  tj-pe  localit}' 
the  rock  is  not  known,  and  outside  of  eastern 
New  Y'ork  it  is  doubtfully  identified.  See  De- 
vonian ;  Old  Red  Sandstone. 

Scholasticism  (Lat.  schola,  "school').  Scho- 
lasticism is  the  philosophy  of  the  "schools.-' 
Charlemagne  (742-814)  invited  leading  scholars 
of  the  church  to  his  court,  established  a  Pala- 
tine School  and  a  series  of  cloister  and  diocesan 
schools  throughout  his  empire,  and  out  of  these 
as  the  mediaeval  centres  of  learning  arose  the 
scholastic  philosophy.  The  term  "scholastic" 
(Doctor  Scholasticus)  was  applied  not  only  to 
teachers  of  the  seven  liberal  arts  in  these  Caro- 
lingian  institutions  and  the  later  established 
seats  of  learning,  but  also  to  teachers  of  theol- 
ogy and  philosophy.  The  term  gradually  be- 
came narrowed  to  denote  the  latter  class.  The 
movement  extends  from  850  to  1453  a.d.  and  may 
be  divided  into  two  periods:  (i)  850-1200,  that 
is,  from  Johannes  Scolus  (or  Erigena)  to  John 
of  Salisbury  and  the  Arabs;  (2)  1200-1453,  that 
is,  from  Alexander  of  Hales  to  the  fall  of  Con- 
stantinople and  the  rise  of  Humanism.  The 
first  period  is  characterized  by  the  controversy 
on  the  subject  of  universals.  The  second  period 
is  marked  by  the  fusion  of  Aristotelianism  with 
dogmatic  theology,  the  delimitation  of  the 
spheres  of  faith  and  reason,  and  the  controversy 
regarding  the  primacy  of  the  will  over  the  in- 
tellect. In  the  first  period  the  chief  figures  are, 
Johannes  Scotus,  also  called  Erigena  (that  is, 
Irish-born,  b.  810,  d.  877,  the  earliest  notable 
scholastic,  fused  Neo-PIatonism  with  Giristian 
theology),  Gerbert  (d.  in  1003  as  Pope  Sylvester 
II.  and  distinguished  for  investigations  in  math- 
ematics and  natural  science),  Roscellinus  (b. 
1050,  originator  of  Nominalism),  Peter  Lom- 
bard (d.  1 164  as  bishop  of  Paris,  writer  of  the 
famous  'Sentences'),  William  of  Champeaux 
(1070-1121,  champion  of  realism  against  Abe- 
lard),  Anselm  of  Canterbury  (1033-1109,  con- 
structed an  ontological  argument  for  the  exist- 
ence of  God),  Abelard  (1079-1142,  originator  of 
Conceptualism),  John  of  Salisbury  (1110-1180, 
beginnings  of  reactionary  attitude  toward  the 
one-sided  scholastic  culture).  To  the  second 
period  belong  chiefly  the  following:  Alexander 
of  Hales  (d.  1245,  one  of  the  originators  of  the 
'Summa,'  a  sort  of  encyclopedia  of  theology  and 
natural  science,  that  attained  vogue  in  this 
period),  Bonaventura  (1221-74,  Mystic),  Al- 
bertus  Magnus  (Count  of  Bollstadt,  1 193-1280. 
the  most  learned  man  of  his  age  in  the  natural 
sciences).  Thomas  Aquinas  (1225-74,  fused 
Aristotelianism  with  Christian  theology).  Duns 
Scotus  ( 1274-1308,  advocate  of  the  pr'imacv  of 
the  will  against  the  Determinism  of  the  Thom- 
ists),  William  of  Occam  (1270-1347,  important 


Nominalist  and  opponent  of  the  temporal  power 
of  the  papacy).  The  early  schoolmen  possessed 
among  other  works  a  meagre  part  of  the  logical 
treatises  of  Aristotle,  Plato"s  Timaeus,  the  writ- 
ings of  Boethius,  Cicero,  Seneca,  Augustine, 
Martianus  Capella,  and  Pseudo-Dionysius  the 
Areopagite.  The  later  schoolmen  possessed 
the  whole  body  of  Aristotelian  writings,  and 
the  works  of  the  Arabs  and  Jews.  One  of  the 
fundamental  characteristics  of  the  scholastic 
period  is  the  subservience  of  philosophy  to  theol- 
ogy. Philosophy  is  under  the  rigid  censorship 
of  the  Church  and  although  the  intrinsic  spirit 
of  scholastic  philosophy  may  not  be  that  of  a 
"handmaid  to  theology"  (ancilla  tbeologice),  yet 
ecclesiastical  authority  reduces  it  practically  to 
that  position.  Its  real  spirit  is  no  doubt  the 
desire  to  harmonize  rational  and  revealed  truth, 
and  not  to  diminish  the  claims  of  reason. 
Nevertheless,  its  historical  function  was  not  so 
much  the  discovery  of  truth,  as  the  defense  of 
dogma.  The  service  demanded  of  philosophy 
is  apologetic  and  therefore  the  discipline  of  logic 
is  particularly  important  and  widely  studied. 
Knowledge  is  subordinated  to  faith.  In  the  scho- 
lastic era  the  Church  was  the  bearer  both  of 
science  and  religion,  but  as  the  interests  of  the 
latter  were  the  primary  concern  of  the  Church 
and  in  its  estimation  the  most  important  for 
man,  the  subordination  of  science  to  theology 
was  from  the  Church's  viewpoint,  both  legitimate 
and  necessary.  Gradually,  however,  science  and 
philosophy  asserted  their  independent  claims, 
and  in  the  Renaissance,  the  rebirth  of  the  Greek 
spirit  and  of  the  dignity  and  worth  of  profane 
culture, —  reason  assumed  a  distinctive  position 
for  itself.  The  result  was  a  long  warfare 
between  science  and  theology,  between  reason 
and  creed.  Although  scholasticism  was  a  com- 
bination of  Hellenic  thought  with  the  Church 
dogmas,  yet  the  rationalistic  spirit  of  Greek 
philosophy  remained  practically  dormant  during 
the  entire  scholastic  period  and  did  not  really 
awake  until  the  rise  of  Humanism.  The  most 
important  question  for  early  scholasticism  was 
the  ontological  significance  of  logical  genera 
or  universals.  In  this  controversy  the  scho- 
lastics split  into  two  great  parties,  the  realists 
and  nominalists. 

Realism  is  the  doctrine  that  genera  and 
species  have  existential  realit}',  that  is,  they  are 
entities,  and  extreme  realists  regarded  such  uni- 
versals as  existing  apart  from  and  independent 
of  particulars.  The  formula  for  the  extreme 
realists  is  that  universals  exist  ante  rem  ("be- 
fore the  particular,"  Platonism)  ;  of  the  mod- 
erate realists  that  they  exist  in  re  ("in  the 
particular,"  Aristotelianism).  The  extreme 
opposition  was  formed  by  the  nominalists  who 
maintained  that  universals  or  genera  are  only 
class  names  and  have  no  existence  apart  from  the 
name.  A  middle  party  was  formed  by  the  con- 
ceptualists  or  sermonists.  who  inaintained  that 
universals  are  concepts  and  have  ideal  existence 
as  notions  in  the  mind,  or,  as  Abelard  more 
specifically  held,  the  word  becomes  universal 
by  means  of  predication.  The  formula  for  nom- 
inalism and  conceptualism  is  that  universals 
exist  post  rem  ("after  the  particular").  These 
discussions  of  the  Middle  Ages  were  powerless 
to  advance  knowledge,  being  mainly  exercises  in 
abstract  dialectic,  although  carried  on  with  great 
subtlety   and    genius    in   logical    analysis.     The 
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question,  acquired,  however,  an  important  bear- 
ing by  involving  the  doctrine  of  the  Trinity  and 
the  existence  of  God.     According  to  the  realists 
the    greater    the    universality,    the    greater    the 
reality  ;  the  wider  the  concept  the  more  extensive 
its  being.     God,  as  the  most  universal  notion,  has 
the  most  complete  reality;  as  ens  gcneralissiiiium 
He  is  ens  realissimum.     Further,  the  nominalists 
regarded   as   real   only   the   individual,    concrete 
thing.     The  realists  urged  against  this  that  ac- 
cording to  nominalism,   only   the   three  persons 
(as    individuals)    of    the    Trinity    have    reality; 
\*herefore    there    is    no    Godhead    and    we    have 
I  ritheism.     For  this  consequence  of  nominalism 
Roscellinus   was   condemned   at   the   Council   of 
Soissons    (1092).     It   was  also  maintained  that 
if  realism  is  not  true,  then  such  universal  ideas 
as  Humanity,  the  Church,  and  Original  Sin  refer 
to    no    real    existences.     Anselm,    "last    of    the 
Fathers,"  maintained  that  the  universals  existed 
before  particular  things  in  the  mind  of  God.    The 
.most  memorable  controversy  on  the  subject  took 
place  in   Paris  between   William  of  Champeaux 
and  Abelard,  in  which  the  latter  gained  a  dialec- 
tic victory.     Scholasticism  reached   its  complete 
formulation  in   Thomas  of  Aquino    ("Angel  of 
the  Schools").     Thomas  developed  a  system  of 
philosophy  by  the  fusion  of  Aristotelianism  with 
Christian  theology  and  Thomism  remains  to  the 
present  time  the  most  generally  accepted  system 
of  Christian  philosophy  in  the   Roman  Catholic 
Church.     Thomas  sought  to  correlate  more  pre- 
cisely than  his  predecessors  the  spheres  of  faith 
and  reason.     Reality  and  truth  are  one  contin- 
uous  realm,   although    certain    truths   transcend 
reason     and    are     apprehended     only    by    faith. 
Truths  that  belong  to  the  mysteries  of  faith  are 
the    doctrines   of    original    sin,    the    creation    of 
the  world  in  time,  the  incarnation  and  resurrec- 
tion of  Christ,  the  Trinity,  and  the  final  judg- 
ment.    These   are   not   demonstrable  by  human 
reason,   but   are   matters   of   revelation   and   are 
assented  to  by  faith.     Faith  and  revelation  do  not 
contradict  reason;  they  transcend  it.     Faith  and 
reason   together   apprehend   the   continuous    and 
harmonious  reality  of  the  supernatural  and  nat- 
ural.    It  is  not  possible,  according  to  Thomas, 
that  what   is   true   for   faith   may   be   false   for 
reason.     Yet  many  scholastics  took  refuge  in  the 
doctrine    of   a    "twofold    truth,"    asserting    that 
what  is  true  for  reason  may  not  hold  good  in 
iheology.     An   absorbing  question    for   tlie   late 
scliolastics      was      the      psychological      question 
whether  primacy  belongs  to  the  will  or   to  the 
intellect.     Does  the  will  determine  our  ideas,  or 
do   our   ideas   determine   the   will? — a   question 
that^  was  bound  up  by  the  scholastics  with  the 
will's  freedom.    Thomas  is  Determinist';  Scotus 
is  Voluntarist.     Is  the   will  or  the  intellect  de- 
cisive for  character?    On  the  side  of  the  primacy 
of   the    intellect    (cf.    the    Socratic    theory    that 
virtue     is     knowledge)     were     ranged     Thomas 
Aquinas,    the   medixval    Aristotelians,    the    Ger- 
man mystics,  and  the  Dominicans ;  on  the  side 
of  the  will  Duns  Scotus,  the  Augustinfans,  Wil- 
liam  of   Occam,  and   the   h'ranciscans.     On   the 
question  of  universals  Thomas  and  Scotus  took 
similar  ground,  namely,  that  of  moderate  realism. 
Both  niaintaiiicd  that  the  universals  exist  in  the 
mind  of  God  (ante  rem)  as  ideas  before  creation, 
substantially  and  inunanently  in  things   (in  re^, 
and  as  notions  and  names  employed  by  the  indi- 
yidual  mind    (post  rem).     The  reviva'l  of  nom- 


inalism in  William  of  Occam  marks  the  growing 
interest  in  the  world  of  particular,  concrete 
things,  as  the  only  real  things.  The  renewal  of 
nominalism  was  symptomatic  of  the  condition 
of  the  age,  of  a  growing  interest  in  empiricism ; 
it  stood  for  the  reform  tendency,  and  although 
in  the  14th  and  15th  centuries  it  grappled  with 
realism  in  a  final  struggle  and  was  vanquished 
in  the  Church,  it  found  outside  a  powerful  ally 
in  secular  science  in  whose  triumph  it  shared. 

The  philosophy  of  the  Arabs  during  the  scho- 
lastic era  is  essentially  Aristotelianism  combined 
with  elements  of  Neo-Platonism  (the  emanation 
theory).  Their  int(.'rest  was  mainly  in  medicine, 
natural  science,  and  mathematics.  The  chief 
Arabic  philosophers  are  Alfarabi  (d.  950), 
Avicenna  (980-1037),  Algazel  (1059-1111),  and 
Averroes  (1126-98),  and  they  were  important 
as  the  carriers  of  Aristotelianism  and  the  seeds 
of  natural  science  into  Europe  through  Spain. 
The  Jewish  philosophy  of  the  scholastic  period  is 
partly  the  Cabbala  (a  secret  emanistic  philoso- 
phy recorded  in  the  works  of  Jezirali  and  Sohar) 
and  Aristotelianism.  The  most  important  figure 
is  that  of  Moses  Maimonides  (lived  in  Cordova 
and  Cairo  1135-1204),  who  combined  the  sub- 
lunary philosophy  of  Aristotle  with  Hebrew 
theology. 

The  great  and  serious  effort  of  scholasticism 
was  to  fuse  philosophy  and  theology  into  a  com- 
plete system  free  from  inherent  contradictions, 
to  exhibit  the  harmony  of  natural  and  revealed 
truth,  but  the  trend  of  modern  thought  has  been 
to  emphasize  the  breach  between  theology  and 
science.  The  historical  consequence  has  been 
that  the  original  ascendency  of  the  former  over 
the  latter  has  in  the  long  struggle  yielded  to  the 
asserted  dominance  of  science  over  ofticial  creed. 
While  it  was  the  endeavor  of  scholasticism  to 
unite  the  dogmatic  theology  of  the  Church  with 
philosophy,  it  has  been  the  endeavor  of  modern 
philosophy  to  divorce  them  and  to  erect  a  purely 
ratioualislic  and  scientific  system  of  truth.  The 
philosophical  significance  of  scholasticism  is  apt, 
however,  to  be  underestimated.  It  was  the  in- 
terpreter of  questions  that  were  vital  for  that 
age,  an  age  in  which  the  one  question  was  con- 
fined to  the  relation  between  revealed  and  natural 
truth.  Their  ftmdamental  problems,  however, 
the  problems  of  universals,  of  the  relation  of 
faith  to  reason,  of  mysticism,  of  the  claims  of 
revealed  truth,  are  neither  artificial  subtleties, 
nor  are  they  as  yet  settled. 

Bibliography. —  Erdmann,  'History  of  Phi- 
lo.sophy  (.Ancient  and  .Medi;eval)'  (1891); 
Haureau,  'Histoire  de  la  philosophie  scolastique' 
(1872-80)  ;  Stockl,  'Geschichte  der  Philosophie 
des  Mittelalters'  (1864-66)  ;  Werner,  <Die  Scho- 
lastik  des  spiitcren  Mittelalters'  ;  .Maurice, 
'Mediaeval  Philosophy'  (1870):  von  Eicken, 
'(ieschichle  und  System  de  mittelaherlichcn 
Weltanschauung*   (1887). 
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Scho'lia  and  Scho'liast.     See    Scholium. 

Scholium,  phual  Scholia,  a  marginal  note 
or  connneiu ;  specially  such  note  or  remark  made 
upon  a  passage  of  any  of  the  writings  of  the 
Greek  or  Latin  classic  authors  by  early  gram- 
marians. The  writers  of  these  scholia,  the 
scholiasts,  are  mostly  anonymous. 
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School  Supervision.  The  necessity  for 
supervision  of  labor  grows  with  its  subdivision 
and  specialization.  The  early  schools  of  the 
New  England  and  Dutch  colonists  were  spon- 
taneous, and  wholly  what  the  public  sentiment 
or  the  means  of  the  localities  made  them.  With 
provision  for  the  support  of  schools  by  law 
came  the  school  committee,  out  of  which  has 
been  evolved  the  modern  board  of  education. 
With  the  rapid  growth  of  cities,  due  to  immi- 
gration and  newer  organizations  of  industry, 
school  systems  became  too  complex  to  be 
managed  by  an  unpaid  committee,  and  the 
schools  followed  the  law  of  business.  The 
new  function  of  supervision  became  part  of  the 
system.  Its  recognition  in  law  was  tardy,  un- 
equal, and  sometimes  reluctant,  but  recently  the 
movement  has  become  rapid  and,  notwithstand- 
ing many  external  variations,  tends  in  the  same 
general  direction.  In  cities,  especially,  public 
opinion  recognizes  and  acts  upon  the  business 
principle  that  competent  supervision  of  labor 
counts  toward  the  maximum  output  of  the 
finished  product  as  surely  as  the  skill  of  the  in- 
dividual workman  and  the  intelligence  of  the 
directing  board. 

Supervision  of  schools,  as  observed  in  the 
United  States,  has  developed  quite  unequally 
along  three  lines.  As  might  be  expected  the 
greater  advances  have  been  made  in  the  cities. 
Its  advantages  to  scattered  units  of  the  same 
system,  as  in  the  rural  districts  of  counties,  are 
less  apparent,  and  in  many  parts  of  the  country 
it  has  been  extended  to  them  in  but  a  half- 
hearted way.  In  many  of  the  States,  although 
the  superintendent  performs  useful  duties,  he  is 
only  nominally  a  supervisor  of  education. 

Supcrz'ision  in  Cities. — The  city,  as  a  unit  of 
school  organization,  differs  from  the  country 
district  in  the  number  and  compactness  of  the 
population,  and  the  laws  are  generally  adapted 
to  such  special  conditions.  These  vary  greatly 
in  detail,  but  have  the  common  foundation 
of  a  board  of  education  and  a  superintendent 
of  schools.  The  boards  vary  greatly  in  num- 
bers, the  average  being  about  12  members. 
The  tendency  is  to  reduce  the  membership  of 
the  larger  boards.  Terms  of  office  vary  from 
two  to  seven  years.  Methods  of  selection  vary. 
In  Chicago,  Baltimore,  San  Francisco,  and  Saint 
Paul  the  members  are  appointed  by  the  mayor. 
In  Saint  Louis,  Boston,  Detroit,  Minneapolis, 
and  Indianapolis  they  are  elected  by  the  people. 
The  board  of  education  of  the  city  of  New 
York  is  composed  of  10  members  elected  by 
the  school  boards  of  the  boroughs  of  Manhat- 
tan and  the  Bronx,  and  5  by  the  school  board 
of  Brooklyn ;  the  4  chairmen  of  borough  school 
boards  being  ex  officio  members  of  the  board  of 
education.  In  Philadelphia,  again,  the  board 
of  public  education  is  appointed  by  the  judges 
of  the  court  of  common  pleas.  In  New  Or- 
leans 8  members  are  appointed  by  the  governor 
of  the  State  and  12  elected  by  the  city  council. 
The  widest  departure  from  the  foregoing  tj'pes 
are  in  the  cities  of  Cleveland,  Ohio,  and  Buf- 
falo, N.  Y.  In  Cleveland  a  council  of  7  is 
elected  at  large  by  the  city.  In  the  same  man- 
ner is  elected  i  director.  The  director  is  the 
chief  executive  on  the  business  side,  and  is  a 
salaried  official  ($5,000).  He  also  appoints  the 
superintendent  of  schools,  who  becomes  solely 
responsible   for  the   instructional   work,  and  to 


that  end  appoints,  promotes,  and  dismisses  teach- 
ers at  his  discretion.  This  highly  centralized 
system  seems  to  work  well.  Buffalo  is  peculiar 
in  that  it  has  no  school  board,  the  management 
of  school  affairs  remaining  in  the  city  council, 
and  the  superintendent  of  schools  being  elected 
by  the  people. 

Similar  variation  is  seen  in  the  authority 
vested  in  superintendents,  over  details  which 
seem  to  lie  wholly  within  their  natural  province. 
For  example,  in  the  matter  of  the  selection  of 
text-books,  of  229  cities  the  superintendents  in 
92  have  full  authority,  in  44  joint  authority,  in 
85  advisory,  and  in  8  none  at  all. 

Amid  all  this  diversity,  what  signs  of  move- 
ment in  a  common  direction  toward  a  common 
purpose  appear?  Several  are  to  be  noted. 
There  seems  to  be  a  growing  determination  to 
separate  the  affairs  of  the  schools  from  other 
municipal  business  by  the  appointment  of  boards 
of  increasingly  good  quality,  whether  the  ap- 
pointing power  is  vested  in  the  mayors,  etc.,  or 
retained  by  the  voters.  There  is  a  growing  tend- 
ency to  define  the  powers  to  be  exercised  by 
the  board  and  the  superintendent,  the  board  re- 
taining control  of  expenditures  and  the  general 
school  policy,  and  vesting  the  organization  and 
sole  direction  of  the  instructional  forces  in  the 
superintendent.  On  the  business  side,  perhaps, 
this  division  is  less  clear.  Cleveland  remains 
the  single  example  of  a  clear  line  of  demarca- 
tion between  executive  and  legislative  functions 
and  the  separation  of  the  former  into  two  dis- 
tinct and  well-defined  departments.  Again, 
while  it  is  conceded  that  the  final  authority  in 
school  affairs  should  be  the  board  of  education, 
it  is  coming  to  be  seen  that  the  superintendent 
should  have  wide  discretion  and  a  tenure  of 
office  during  good  behavior  and  efficiency ;  that 
some  of  his  duties  may  well  be  defined  by  the 
statute  law ;  that  he  should  have  large,  if  not 
complete,  power  of  appointment  and  dismissal, 
but  that  teachers  once  permanently  appointed 
should  have  like  tenure  as  his  own ;  that  he 
should  have  a  seat  and  voice  but  no  vote  in 
the  board  of  education.  Having  power  to  deter- 
mine all  matters  relating  to  instruction,  he 
should  be  held  responsible  for  the  professional 
spirit  and  quality  of  the  teacliing,  and  when  he 
does  not  maintain  it.  after  a  reasonable  trial,  he 
should  be  superseded. 

County   and  District  Supcrz'ision. —  In  prac- 
tically   ail    the    States,    except    those    in    New 
England,    there    are   county    superintendents    of 
schools  who  are  especially  charged  with  the  su- 
pervision of  the  isolated,  "ungraded,"  one-room 
schools  in  the  country  districts.     The  method  of 
selecting  this  class  of  supervisors  varies  in  dif- 
ferent  States.     To   illustrate :     In   Pennsylvania 
they  are  chosen  viz'a  voce  by  a  majority  of  the  j 
school  directors,  and  are  removable  by  the  State 
superintendent.     In   Georgia   they  are   appointed 
by    the    county   board    of    education,    which,    in 
turn,  has  been  appointed  by  the  grand  jury  of  1 
the  county.     In  Indiana  they  are  elected  by  the  | 
trustees   of  townships   and   school   trustees,   and 
become  ex  officio  presidents,  and  have  votes  in 
the  county  boards  of  education  composed  of  the 
said  trustees.     In  New  York  they  are  chosen  in 
districts    containing    possibly     100    school     dis- 
tricts,  and   are   called   commissioners.     In   Wis-  I 
cousin   a   county   superintendent   is   elected,   but 
counties  having  a  population  greater  than  15.000  j 
may  be   divided   into  two  districts,   the  countyi 
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superintendent  elected  being  assigned  to  one 
district  by  the  county  board  and  the  State  su- 
peruitendent  empowered  to  appoint  a  district 
superintendent  for  the  other.  In  New  Jersey, 
Mississippi,  and  Virginia  the  office  is  filled  by 
the  State  board  of  education.  In  Alabama  the 
superintendent  of  pubHc  instruction,  and  in  Del- 
aware and  Florida  the  governor,  appoints  the 
county  superintendent,  while  in  North  Carolina 
the  county  board  of  education,  assisted  by  the 
clerk  of  the  supreme  court  and  the  registrar  of 
deeds,  exercise  the  appointing  power.  In  most 
other  States  the  office  is  elective.  The  most 
common  term  of  office  is  two  years.  In  New 
York  and  Pennsylvania  it  is  three,  and  in 
Illinois  and  Wisconsin  four  years.  The  com- 
pensation is  uniformly  low,  being  usually  $3.00 
or  $4.00  per  diem.  In  Illinois  it  has  lately 
been  fixed  at  $1,250  per  annum  in  counties  of  the 
first  class,  $1,650  in  counties  of  the  second  class, 
and  $7,500  in  counties  of  the  third  class.  It 
should  be  noted,  however,  that  there  is  but  one 
county  of  the  third  class.  The  compensation  of 
county  superintendents  is  usually  paid,  at  least 
in  part,  by  the  State  out  of  the  school  fund. 

Efficient  supervision  of  the  widely  separated 
small  schools  is  not  less  important,  but  much 
more  difficult  tlian  the  supervision  of  the  more 
compact  groups  in  the  cities  of  moderate  size, 
and  even  approaches  in  difficulty  the  superin- 
tendence of  the  great  aggregations  in  large 
cities.  This  statement  may  not  appear  obvious 
at  first  thought.  A  concrete  illustration  may  help 
to  clarify  it.  In  one  of  the  North  Central  States 
there  is  a  county  whose  population  by  the  last 
federal  census  was  67,058,  in  which  is  a  city  of 
36.252  inhabitants.  The  city  has  a  superintend- 
ent of  schools  who  supervises  the  work  of  114 
teachers  in  12  buildings,  some  of  them  as  good 
as  the  best  to  be  found  anywhere,  none  poor, 
and  all  well  furnished.  There  is  a  principal  in 
each  building,  a  special  supervisor  of  music, 
physical  culture,  and  manual  training.  The  city 
superintendent  has  a  clerk  on  full  time.  The 
county  superintendent,  who  is,  by  law,  the  su- 
pervisor of  all  the  schools  in  the  county,  includ- 
ing the  12  city  schools  referred  to,  has  also 
under  his  direct  supervision  156  one-room 
schools,  scattered  through  25  townships,  cover- 
ing an  area  of  about  800  square  miles.  He  is 
rcc|uired  by  law  to  visit  each  of  them  at  least 
once  a  )-ear.  His  allowance  for  clerical  assist- 
ance for  the  year  for  which  this  comparison  is 
made  was  $io6.c6.  The  difference  in  compensa- 
tion was  $500  in  favor  of  the  city  superintendent. 
In  the  practical  w'ork  of  supervision  the  city 
superintendent  can  call  his  12  principals  to- 
ijcthcr  any  day.  He  can  see  all  or  any  group 
of  the  114  teachers.  He  can  take  a  street  car 
and  be  at  any  school  room  door  within  a  half 
hour.  At  certain  hours  of  the  day  any  parent 
in  the  city  may  find  him  in  his  office.  lie  can 
set  up  his  standards  of  excellence  and  know 
the  various  approximations  to  them  by  his  teach- 
ers. He  can  transfer  pupils  and  teachers  in  the 
interest  of  greater  efficiency.  He  can  supervise 
his  schools.  On  the  other  hand,  the  county 
superintendent,  after  examining  252  applicants 
for  teachers'  certificates,  conducting  his  insti- 
tute, examining  the  books  and  accounts  of  25 
township  treasurers,  and  performing  other  du- 
ties enjoined  by  law.  finds  he  has  remaining  just 
134  school  days  in  which  to  traverse  800  square 
miles  and  inspect  his  156  ungraded  schools. 
Vol.  14 — ; 


The  supervision  of  the  county  superintendent 
must  in  the  nature  of  the  case  be  less  efficient 
than  that  of  his  fellow  superintendent  in  the 
city  schools.  But  it  should  have  been  more  effi- 
cient, inasmuch  as  it  was  much  more  necessary. 
The  longer  terms  in  the  city,  the  division  of 
labor,  the  better  facilities  for  work,  the  decid- 
edly better  pay,  all  the  stimulating  influence  of 
comparison,  example,  criticism,  correction,  co- 
operation, combine  to  attract  the  better  teach- 
ers to  the  city  schools.  This  increases  the  need 
of  oversight  and  direction  in  the  country.  These 
contrasted  conditions  are  typical.  In  greater  or 
less  degree  they  e.xist  in  nearly  every  county  in 
every  State.  They  illustrate  the  difficulties  of 
county  supervision,  and  account  for  the  fact 
that  most  county  superintendents  are  quite  ready 
to  accept  an  appointment  in  the  city  when  it  is 
offered.  No  estimate  of  the  value  of  supervi- 
sion in  the  country  can  disregard  them.  It  can- 
not be  said  that  supervision  has  affected  the 
ungraded  schools  to  the  same  extent  that  su- 
pervision has  affected  the  city  schools.  But  it 
undoubtedly  has  been  of  very  great  value.  That  in 
very  many  localities  the  people  see  this  is  plainly 
evident  in  the  increasing  care  they  take  in  the 
selection  of  county  superintendents.  In  the  pre- 
vailing absence  of  statutory  requirements  of  pro- 
fessional qualifications  for  candidates,  it  is  dan- 
gerous for  either  party  in  the  States  where  they 
are  elected  by  popular  vote  to  present  a  candi- 
date who  is  known  or  believed  to  be  deficient. 
While  this  mode  of  selection  prevails,  and  other 
differences  are  as  great,  it  is  too  much  to  expect 
equal  efficiency.  These  differences  in  efficiency, 
however,  are  likely  to  be  much  less  obvious  in 
the  near  future.  The  improved  country  roads, 
the  country  trolley  roads,  the  free  mail  deliv- 
ery, and  other  ameliorations  of  country  life  are 
operating  to  stimulate  the  demand  for  better 
schools  in  the  country.  The  small  district  sys- 
tem, confessedly  the  worst  adapted  unit  of  or- 
ganization conceivable,  if  the  schools  are  to  have 
any  of  the  advantages  of  organization  and  intel- 
ligent direction,  has  outlived  its  usefulness,  and 
the  day  of  consolidated  country  districts  is  at 
hand.  The  feasibility  of  transporting  children 
to  and  from  school  has  been  demonstrated 
under  different  conditions  in  New  England, 
notably  in  Massachusetts,  and  in  Ohio  and  In- 
diana. Other  Stales  are  following  or  getting 
ready  to  follow  the  lead  of  these.  The  con- 
solidation of  the  country  schools,  township,  or 
a  larger  district,  organization  means  somewhat 
fewer  teachers,  country  .school  principals,  better 
classification,  better  teaching,  and  immensely 
better  and  more  effective  supervision.  When  it 
is  recalled  that  about  one  half  of  the  nearly 
16,000,000  children  in  the  elementary  schools  in 
1902  were  in  country  schools,  it  will  be  seen 
that  the  importance  of  this  phase  of  school  su- 
pervision hardly  can  be  overstated.  The  almost 
insuperable  obstacle  in  cniuity  or  district  super- 
vision is  to  find  qualified  men  who  are  willing 
to  assume  duties  as  arduous  as  they  are  difficult 
for  the  inadequate  pay  and,  oftener  than  other- 
wise, with  a  precarious  tenure.  The  ultimate 
solution  may  be  found  in  some  extension  of  the 
principle  of  State  aid,  coupled  with  a  smaller 
unit  than  the  county. 

Stale  Sufen'ision. —  The  State  is  t^ie  su- 
preme autlinrity  for  the  school  system.  Each 
State  has  its  school  code,  enacted,  generally,  in 
obedience  to  a  constitutional  injunction  "to  es- 
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tablish  and  maintain  a  thorough  and  efficient 
system  of  free  schools  whereby  all  children  may 
obtain  a  good  common  school  education,"  or 
words  to  like  effect.  The  State,  however,  never 
incorporates  actual  supervisory  powers  over  the 
work  of  instruction.  It  rarely  extends  its  di- 
rect supervisory  power  as  far  as  actual  inspec- 
tion by  its  own  direct  agents.  So  far,  the  States 
have  been  content  to  give  more  or  less  admin- 
istrative power  to  a  single  official,  with  rather 
meagre  facilities  for  effective  work  beyond  mak- 
ing and  keeping  a  statistical  record  of  educa- 
tional progress,  coupled  sometimes,  with  certain 
quasi- judicial  functions  and,  usually,  with  un- 
limited advisory  powers  and  duties. 

In  a  few  States  there  arc  boards  of  educa- 
tion with  varying  powers  and  duties.  The  board 
of  regents  of  the  State  .of  New  York,  first  ap- 
pointed in  1784,  was  originally  little  more  than 
an  advisory  board  for  Columbia  College,  but  its 
powers  have  gradually  been  increased  until  it 
may  fairly  be  regarded  as  a  model  in  its  way. 
It  is  now  composed  of  11  members,  one  elected 
annually  by  the  legislature  for  a  term  of  11 
years.  As  early  as  1825  an  educational  board, 
composed  of  the  chief  justice,  the  speakers  of 
both  branches  of  the  legislature,  and  the  State 
treasurer,  was  established  in  North  Carolina 
under  the  title  of  "President  and  Directors  of 
the  Literary  Fund."  The  State  board  of  educa- 
tion of  Massachusetts  dates  from  1837.  It  con- 
sists of  eight  members,  one  appointed  annually 
by  the  governor  for  a  term  of  eight  years,  the 
governor  and  lieutenant  governor  being  mem- 
bers ex  ofUcio.  The  State  board  of  Connecticut, 
established  one  year  later,  is  organized  on  a 
similar  plan. 

The  so-called  State  board  of  education  in 
Illinois  is  composed  of  14  members,  appointed 
by  the  governor  for  a  term  of  6  years,  the 
superintendent  of  public  instruction  being  a 
member  and  secretary  ex  officio.  The  functions 
of  this  board  are  limited  to  the  management  of 
one  of  the  State  normal  schools. 

There  are  boards  of  education  in  26  other 
States,  in  10  of  which  the  superintendent  of 
public  instruction  is  president  and  in  the  others 
secretary.  The  duties  of  most  of  these  boards 
pertain  almost  entirely  to  the  examination  and 
certification  of  teachers.  When  composed  of 
ex  ofRcio  members  a  board  of  education  has  lit- 
tle directive  or  stimulative  effect  upon  the 
schools.  When  the  membership  is  selected  with 
reference  to  the  duties  to  be  performed,  as  in 
New  York,  Massachusetts,  and  Connecticut, 
these  boards  exercise  great  influence  upon  the 
supervision. 

In  each  State  there  is  a  nominal  head,  of  the 
school  system.  The  titles  vary  almost  as  much 
as  the  systems.  In  29  States  it  is  "Superin- 
tendent of  Public  Instruction"  :  in  Maine,  Mis- 
souri, and  Wisconsin  it  is  "Superintendent  of 
Public  Schools" ;  in  Louisiana  and  Mississippi, 
of  "Public  Education";  and  in  Alabama.  South 
Carolina,  and  Vermont,  of  "Education" ;  and 
in  West  Virginia  it  is  "Superintendent  of  Free 
Schools."  In  New  York  the  title  is  "Commis- 
sioner of  Education" ;  in  Georgia,  "State  School 
Commissioner":  in  Ohio,  "State  Commissioner 
of  Common  Schools"  :  and  in  Rhode  Island  it  is 
"Commissioner  of  Public  Schools."  In  three 
States,  Massachusetts,  Connecticut,  and  Dela- 
ware, the  title  is  "Secretary  of  the  State  Board 
of  Education." 


The  mode  of  selection  varies  almost  as  much 
as  the  official  title,  the  office  being  filled  by 
popular  vote  in  31  States,  by  election  by  the 
board  of  education  or  regents  in  4,  by  the  Gen- 
eral Assembly  in  3,  and  by  executive  appoint- 
ment in  7  States. 

There  is  like  variation  in  powers  and  duties 
of  State  superintendents.  New  York  presents 
the  best  example  of  a  highly  organized  educa- 
tional system,  with  a  responsible  head,  having 
authority  under  the  law  and  ample  working 
facilities  to  translate  the  authority  into  con- 
tinuous influence  upon  every  part  of  the  system. 
In  the  State  of  New  York  the  commissioner  of 
education  is  appointed  by  the  board  of  regents 
to  serve  during  their  pleasure,  and  is  their  ex- 
ecutive officer  in  matters  relating  to  colleges, 
universities,  professional  and  technical  schools, 
libraries,  museums,  university  extension  courses, 
and  similar  agencies.  Tlie  entire  supervision  of 
elementary  and  secondary  schools  is  devolved 
upon  him.  He  is  authorized  to  establish  such 
departments  as  shall  be  necessary,  and  accord- 
ingly has  an  assistant  commissioner  in  charge  of 
elementary,  secondary,  and  higher  education,  re- 
spectively. These  in  turn  appoint  such  subor- 
dinates in  their  respective  departments  as  in 
their  judgment  shall  be  necessary.  All  appro- 
priations of  public  money  in  support  of  ele- 
mentary or  secondary  education  are  adminis- 
tered by  him.  He  may  certificate  teachers  upon 
examination,  or,  if  graduates  of  colleges  or 
universit}-,  who  have  had  three  years'  experi- 
ence, at  discretion.  He  may  endorse  a  di- 
ploma issued  by  a  State  normal  school  or  a 
certificate  issued  by  the  authorities  of  another 
State  thereby  validating  the  same  in  New  York. 
He  may  annul  teachers'  certificates  for  cause, 
and  remove  school  commissioners  from  office 
for  neglect  of  duty,  and  may  withhold  any  share 
of  the  public  money  from  any  district  wilfully 
disobeying  any  decision,  order,  or  regulation  of 
the  commissioner.  He  may  appoint  teachers'  in- 
stitutes in  the  commissioners'  districts  and  em- 
ploy suitable  persons  to  supervise  and  conduct 
them,  establishing  such  regulations  for  their 
government  as  he  may  deem  best.  He  may 
hear  and  determine  appeals  from  school  district 
meetings,  school  commissioners,  and  other  offi- 
cers, and  his  decision  is  final  and  conclusive 
and  not  subject  to  question  or  review  in  any 
place  or  court  whatsoever.  In  other  words,  he 
has  the  widest  discretion  and  a  continuity  in 
place  tliat  justifies  its  exercise  in  the  prosecution 
of  plans  covering  a  considerable  period  of  time. 

In  somewhat  striking  contrast  to  this  highly 
centralized  system  is  that  of  Massachusetts.  So 
entirely  has  that  State  adhered  to  the  theory 
that  the  people  should  carry  on  their  own  local 
institutions  that  the  secretary  of  the  State  board 
of  education,  in  his  latest  published  report,  de- 
clares that  "Massachusetts  has  no  State  system 
of  education,  nor  any  approach  to  one."  and  that 
in  this  respect  "it  is  unique  among  the  States." 
But,  as  he  well  adds,  "To  say  that  Massachu- 
setts has  no  State  system  of  education  is  not 
equivalent  to  saying  that  it  has  no  educatinnal 
policy."  And  in  the  administration  of  its  policy 
that  State  has  shown  how  the  ,~pirit  of  wise 
supervision,  with  all  the  elements  of  oversight, 
encouragement,  assistance,  direction,  and  even 
compulsion  may  operate  in  the  absence  of  an 
elaborate  school  code.  School  terms  have  been 
lengthened ;    the   State    requires   that   an   oppor- 


SCHOOL  SYSTEM 


Innity  for  high  school  instruction  shall  be  open 
I'l  all  who  are  prepared  to  profit  by  it;  it  re- 
i|uires  the  towns  to  form  unions  for  the  em- 
I  loyment  of  superintendents  of  schools,  and 
pays  half  the  salary  of  these  officers,  solving  one 
of  the  difficult  problems  of  county  supervision 
by  limiting  the  number  of  schools  under  one 
supervisor ;  while  it  does  not  certificate  teach- 
ers, it  does  "approve"  superintendents,  upon 
examination,  and  in  the  State  normal  schools 
offers  special  courses  of  study  for  superintend- 
ents of  schools:  it  has  shown  how  to  retain  in 
the  country  schools  the  old-fashioned  stimulus 
of  a  number  of  pupils  large  enough  to  constitute 
a  school,  and  that,  too,  without  material  increase 
of  cost,  by  "consolidation."  All  this  and  much 
more  which  has  contributed  to  give  Massachu- 
setts the  power  to  say  that  "her  citizens  get 
nearly  twice  the  national  average  amount  of 
education,"  would  appear  to  be  the  result  of  the 
essence  if  not  the  form  of  State  supervision. 
The  board  of  education,  w-ith  its  statutory  power 
limited  to  the  collection  and  distribution  of  in- 
formation, has  through  its  secretaries  and  agents, 
while  conserving  the  tradition  of  local  responsi- 
bility, contrived  clearly  and  concretely  to  set 
before  the  people  the  best  ways  of  doing  the 
things  most  desirable  to  be  done.  This  work 
has  been  effective,  perhaps,  chiefly  because  of 
its  continuity.  In  nearly  70  years  there  have 
been  but  7  secretaries  of  the  board  of  edu- 
cation. Hardly  less  credit  is  due  to  the 
"agents."  They  are  invariably  practical  school 
men.  Through  them  the  board  may  know  every 
weakness  and  excellence  of  every  school  dis- 
trict, committee,  or  teacher,  and  the  board  may 
in  turn  make  them  the  messengers  of  its  coun- 
sel, warning,  or  encouragement. 

A  careful  study  of  these  two  extreme  types 
of  school  supervision  by  the  State,  whether  the 
bias  is  in  favor  of  the  Massachusetts  policy  of 
information,  advice,  and  assistance,  or  the  New 
York  system  of  well-defined  authority  and  di- 
rection, will  lead  to  the  conclusion  that  the  pre- 
vailing absence  of  actual  inspection  of  existing 
school  conditions  is  the  most  serious  handicap 
to  efficient  supervision.  This  drawback  extends 
also,  in  many  instances,  to  county  and  even  city 
supervision.  See  Education,  the  DnvEi.oPMENT 
(IF  THE  Office  of  School  Sui'erintentient. 
Alfkeu  B.wuss, 
Supcrinlcndcnt   of  Public   Instruction.  State   of 

Illinois. 

School  System,  American.  Dislinguishing 
Features. — The  educational  sy.stem  of  the  United 
Slates  is  often  characterized  as  "unique."  Per- 
haps it  may  he  distinguished  from  tlie  systems 
of  other  countries  in   the  following  particulars: 

1.  It  was  not  initiated  by  the  government  or 
by  any  central  power.  Schools  were  started 
wherever  there  was  a  settlement.  Farmers 
united  in  the  support  of  a  school  at  the  cross- 
roads. As  cities  grew,  the  grading  system  was 
connnenced.  Accordingly,  the  school  system  hns 
always  been  exceedingly  flexible  and  adaptable 
to  local  conditions. 

2.  The  system  has  not  been  managed  by  cen- 
tral authority.  It  has  been  and  is  administered 
through  primary  assemblages  of  citizens,  wher- 
ever practicable,  and  by  officers  chosen  at  pop- 
ular elections,  when  meetings  of  all  interested 
citizens  became  impracticable.  In  the  larger 
cities  the  schools  are  managed  bv  boards  of  edu- 


cation, elected  by  the  people  or  appointed  by 
officers  so  elected.  The  management  of  the 
schools  has  never  been  given  over  to  a  minister 
of  education,  but  invariably  kept  in  the  hand.<; 
of  the  people. 

3.  Originally,  schooling  was  held  to  be  a  pri- 
vate or  parental  matter.  The  state  was  to  give 
moral  encouragement  only,  at  first,  and  later 
some  financial  aid,  to  the  schools.  But  as  it 
came  to  be  seen  that  the  safety  of  the  state,  with 
universal  suffrage,  depended  upon  the  schools, 
the  law-making  power  began  to  exert  control  in 
the  matter  to  the  extent  of  assuring  a  suitable 
school  to  every  home,  and  by  exercising  the  tax- 
ing power,  directly  and  through  delegating  it 
to  local  corporations,  so  as  to  subject  all  prop- 
erty to  the  educational  expenses  and  making  the 
schools  free. 

4.  The  use  of  the  taxing  power  by  the  state 
logically  made  it  necessary  for  the  state  to  over- 
see the  expenditures  of  money,  and  this  enlarged 
the  centralized  influence  over  the  educational 
system.  As  schools  multiplied  and  grew  in  size 
tills  enlarged  state  influence  became  necessary 
and  welcome.  It  tended  to  consolidate  the  sys- 
tem and  make  the  work  more  uniform.  The  re- 
sult is  system  and  uniformity,  happily  balanced 
with  local  self-management  and  adaptability  to 
the  immediate  conditions. 

5.  Out  of  this  has  grown  a  system  of  local 
expert  supervision  through  superintendents  of 
schools  —  a  system  which  is  indigenous  and  ex- 
clusive to  America. 

6.  The  public  educational  scheme  has  ex- 
tended beyond  the  free  primary  school  in  reach 
of  every  home,  and  now  includes  free  secondary 
schools  or  high  schools  in  every  considerable 
town,  and  a  free  college  or  university  in  nearly 
every  State. 

7.  The  schools  of  different  grades,  from  the 
primary  to  the  university,  work  together  with 
considerable  exactness.  The  course  is  practic- 
ally continuous  and  pupils  are  fitted  by  each 
school  for  the  school  above  and  encouraged  to 
go  to  the  top  of  the  educational  system.  There 
are  no  class  distinctions. 

8.  The  schools,  in  law  and  in  popular  thought, 
have  no  flavor  of  charity.  They  are  the  inalien- 
able right  of  all,  an  integral  part  of  the  govern- 
mental plan.  They  are  not  a  boon  of  the  gov- 
ernment to  the  people,  but  they  are  the  people's 
own,  for  their  own  and  the  nation's  upbuilding. 

9.  The  educational  scheme  leaves  every  com- 
munity free  to  elaborate  its  school  plans  accord- 
ing to  its  own  intelligence  and  means.  It  also 
encourages  all  manner  of  private  educational 
undertakings.  Every  effort  for  cnlightcmnent  or 
culture,  whether  in  an  organized  school  or  not, 
is  sustained  and  finds  a  welcome  place  in  the 
educational  system  of  the  country. 

TO.  The  public,  or  "common,"  school  system 
is  free  from  all  partisanship  or  sectarianism. 
The  state  encourages  parties  and  sects,  but  it 
will  not  enter  into  financial  relations  with  them 
nor  divide  its  responsibilities  with  them. 

II.  Girls  have  enual  educational  rights  with 
hoys  in  America.  The  sexes  arc  almost  invari- 
ably trained  together  in  the  primary  and  sec- 
ondary schools  and  in  all  of  the  higlier  institu- 
tions supported  by  the  state. 

A.  S.  Draper, 
Commissioner  of  Education,  Stale  of  Nctv  York. 
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School   System,    Public.     See    Public,   or 

COMMuN    SciiUOLS. 

Schoolcraft,  skool'kraft,  Henry  Rowe, 
American  etluiologist  and  author :  b.  Water- 
vhet,  Albany  County,  N.  Y.,  28  March 
1793;  d.  Washington,  D.  C,  10  Dec.  1864. 
He  was  educated  at  Middlebury  and  Union 
colleges,  in  1820  was  made  geologist  to  an 
exploring  expedition  under  General  Lewis 
Cass  to  the  Lake  Superior  copper  region  and  the 
upper  Mississippi,  and  in  1822  became  Indian 
agent  for  tlie  northwestern  frontier,  with  head- 
quarters at  first  at  Sault  Sainte  Marie  and  later 
at  Michilimackinac  (or  Mackinac).  From  1828 
to  1832  he  was  a  member  of  the  Michigan  ter- 
ritorial legislature.  He  commanded  in  1S32  the 
expedition  which  discovered  the  sources  of  the 
Mississippi,  and  in  1836  concluded  with  the  In- 
dians about  the  Lakes  a  treaty  by  which  cession 
of  16,000.000  acres  of  land  was  made  to  the 
United  States.  Soon  afterward  he  received  the 
appointment  of  acting  superintendent  of  Indian 
affairs  and  disbursing  agent  for  the  northern 
department.  In  1847  he  began  the  preparation, 
under  government  appointment,  of  his  elaborate 
work,  ^History  and  Statistical  Information  Re- 
specting the  History,  Condition,  and  Prospects  of 
the  Indian  Tribes  of  the  United  States'  (1851- 
7).  For  the  first  five  volumes  an  appropriation 
of  nearly  $30,000  per  volume  was  made  by  Con- 
gress ;  the  sixth  and  last  was  published  at  the 
expense  of  the  War  Department.  The  work 
was  finely  printed,  and  illustrated  by  336  plates. 
It  was  the  first  means  of  introducing  Indian 
legend  and  tradition  to  the  general  reader,  and 
gained  a  considerable  reputation  as  a  work  of 
scholarship.  Parkman,  however,  whose  opinion 
is  of  very  high  value,  considers  that  the  work 
was  quite  inadequately  done,  particularly  in 
view  of  the  unusual  facilities  placed  at  the  au- 
thor's disposal.  Among  Schoolcraft's  other  vol- 
umes are :  'Algic  Researches'  (1839);  'Oneota; 
or  Characteristics  of  the  Red  Race  of  America' 
(1844)  ;  'Personal  Memoirs  of  a  Residence  of  30 
Years  with  the  Indian  Tribes'  (1851)  ;  and 
'Scenes  and  Adventures  in  the  Semi- Alpine  Re- 
gions of  the  Ozark  Mountains'   (1853). 

Schools,    County   Training.     The    County 

Training  School  is  a  school  organized  for  the 
purpose  of  giving  professional  training  to  teach- 
ers preparing  for  work  in  the  rural  schools. 
The  lack  of  properly  trained  teachers  has  been 
one  of  the  sources  of  the  weakness  of  these 
schools.  The  number  of  normal  schools  in  the 
country  is  not  sufficient  to  furnish  trained  teach- 
ers in  adequate  numbers  for  the  rural  schools. 
The  increasing  demand  for  teachers  with  spe- 
cial training  which  has  come  from  the  graded 
schools  and  high  schools  in  the  cities  and  vil- 
lages has  absorbed  practically  the  entire  output 
of  the  normal  schools.  The  teachers  in  the 
rural  schools  have  been  drawn  largely  from  the 
high  schools  and  from  the  country  schools  them- 
selves. Practically  the  only  opportunities  for 
«ny  special  preparation  on  the  part  of  the  ma- 
jority of  these  teachers  have  been  those  afforded 
by  the  teachers'  institutes,  and  occasional  vaca- 
tion schools  which  are  held  with  more  or  less 
regularity  in  many  States,  but  which  are  usually 
of  short  duration  and  totally  inadequate  for  the 
proper  preparation  of  teachers.  The  problem 
of  securing  better  prepared  teachers  in  the  rural 


schools  is  one  which  has  attracted  the  attention 
of  leading  educators  throughout  the  country  for 
many  years. 

The  "Committee  of  Twelve"  of  the  National 
Educational  Association,  appointed  in  the  year 
1895  to  investigate  and  report  to  that  body  on 
the  conditions  of  the  rural  schools  and  means 
of  improving  those  conditions,  after  two  years 
spent  in  investigation,  presented  the  most  elabo- 
rate and  complete  report  upon  that  subject  ever 
made  in  this  countrj'.  On  the  subject  of  facili- 
ties for  the  preparation  of  rural  school  teachers, 
among  other  things,  that  committee  described 
two  classes  of  summer  schools :  one  conducted 
for  the  purpose  of  enabling  those  in  attendance 
to  pass  the  teachers'  examination  for  certificates ; 
the  other  conducted  by  specialists,  masters  in 
their  field,  for  the  purpose  of  extending  educa- 
tion along  true  lines;  and  this  committee  recom- 
mended a  third  class  of  schools  as  necessary  for 
the  better  preparation  of  country  school  teach- 
ers. The  following  is  the  language  of  the  com- 
mittee :  *'A  third  class,  with  professional  courses 
in  psychology,  pedagogy,  and  methods,  often 
combming  the  character  of  the  second  class  pre- 
ceding, offers  great  advantages  for  professional 
improvement.  There  should  be  in  every  county 
one  of  these  for  the  especial  benefit  of  teachers 
of  the  common  schools ;  they  should  be  free  of 
tuition,  organized  and  conducted  under  the  su- 
pervision of  the  State  department  of  education, 
continuing  from  4  to  10  weeks.  There  should 
be  provision  for  practice  teaching,  and  the  in- 
structors should  be  familiar  with  rural  schools, 
their   condition  and   needs." 

In  another  part  of  the  report  of  that  com- 
mittee occurs  the  following:  *(i)  A  large  pro- 
portion of  the  teachers  of  rural  schools  cannot 
afford  the  time  and  expense  of  a  two-years' 
course  in  a  normal  school.  (2)  The  receipts 
from  employment  in  the  rural  school  under 
present  conditions  do  not  remunerate  one  for 
the  expense  of  a  normal  school  course.  This 
is  a  simple  matter  of  business,  and  sentiment  will 
not  change  the  facts.  (3)  Other  conditions 
remaining  the  same,  attendance  at  a  school  is  in 
an  inverse  ratio  to  the  distance  between  school 
and  home.  This  is  especially  true  for  a  short 
course.  To  meet  these  conditions  there  is 
needed  a  normal  training  school  with  a  short 
course  of  study.  The  place  —  a  village  which 
will  give  over  its  schools  to  this  normal  training 
school  for  practice  schools.  These  practice 
schools,  organized  as  primary  schools  in  one 
room  and  as  grammar  schools  in  another,  will 
show  what  can  be  done  with  schools  in  the  sim- 
plest form  of  gradation.  For  a  part  of  the 
course  all  the  grades  should  be  brought  together 
to  illustrate  the  work  of  the  one-teacher  school, 
such  work  as  should  be  done  in  the  ungraded 
school." 

The  conditions  and  demands  thus  set  forth 
by  the  report  of  the  Committee  of  Twelve  were 
recognized  by  educational  men  as  existing.  The 
county  training  school  has  come  into  existence 
to  meet  these  demands.  The  first  schools  of 
this  kind  in  the  United  States  were  established 
in  Wisconsin,  in  1899. 

IVisconsin  Plan. —  The  County  Training 
Schools  were  established  under  a  State  law  au- 
thorizing county  boards  to  appropriate  money 
for  the  establishment  and  maintenance  of  this 
class  of  schools  and  providing  for  State  aid  to 
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such  schools  to  the  amount  of  one  half  of  the 
sum  expended  yearly  for  maintenance,  but  Hm- 
iting  the  sum  to  be  paid  annually  by  the  State 
to  any  one  school  to  $2,500.  The  local  manage- 
ment of  each  school  is  vested  in  a  board  of 
tliree  members.  Of  this  board  the  county  su- 
perintendent of  schools  is  ex-officio  a  member 
and  secretary;  the  other  two  members  are 
elected  by  the  county  board  of  supervisors.  The 
State  Superintendent  of  Public  Instruction  has 
general  supervision  of  these  schools,  prescribes 
the  courses  of  study  to  be  pursued,  and  deter- 
mines the  qualifications  of  the  teachers  employed 
in  the  schools.  The  schools  must  be  maintained 
10  months  each  year  and  the  scope  and  charac- 
ter of  their  work  must  be  such  as  to  meet  the 
approval  of  the  State  Superintendent,  in  order 
to  receive  State  aid.  The  certificate  of  gradua- 
tion from  the  prescribed  courses  becomes  a  legal 
certificate  of  the  third  grade,  good  for  three 
years  within  the  territory  comprising  the  train- 
ing school  district.  Two  or  more  counties  may 
unite  in  establishing  such  a  training  school. 
Students  may  be  admitted  to  the  training  school 
from  any  county  outside  a  training  school  dis- 
trict, and  the  county  board  of  such  county  is 
authorized  to  provide  by  tax  upon  the  property 
of  the  county  for  the  payment  of  the  tuition  of 
bona  fide  students  of  the  county  who  may  attend 
such  school.  Tuition  is  free  to  all  students  liv- 
ing within  the  training  school  district. 

Adminislratioii. —  Under  the  provisions  of  the 
law  a  one-year  course  has  been  prescribed  cover- 
ing the  subjects  ordinarily  taught  in  the  rural 
schools  and  including  instruction  in  the  ele- 
ments of  agriculture,  school  management,  peda- 
gogy, the  elements  of  psychology,  and  observa- 
tion of  teaching  and  practice  teaching  in  the 
public  schools  of  the  community  in  which  the 
training  school  is  located.  In  some  of  the 
schools  instruction  is  given  in  manual  training 
and  domestic  economy.  At  the  outset  students 
were  admitted  to  the  schools  without  examina- 
tion upon  the  presentation  of  the  diploma  of 
graduation  from  the  district  schools,  but  year  by 
year  the  standard  has  been  raised  as  the  schools 
have  continued  their  work,  though  it  varies 
somewhat  according  to  the  educational  condi- 
tions in  different  counties.  The  Slate  Superin- 
tendent, in  fixnig  tlic  qualifications  of  teach- 
ers, requires  that  to  be  eligible  to  teach  in  these 
schools,  a  person  must  hold  a  State  certificate 
and  therefore  must  have  had  experience  in  teach- 
ing. While  emphasis  is  placed  upon  securing  a 
reasonable  mastery  of  the  subjects  tauglit,  the 
teachers  in  charge  of  these  schools  aim  to  carry 
on  their  work  of  instruction  in  such  a  manner 
as  to  keep  the  professional  idea  constantly  be- 
fore the  students.  In  other  words,  these  teach- 
ers recognize  that  they  are  not  only  to  teach 
the  academic  subjects  in  the  course  of  study, 
but  they  are  to  teach  their  students  how  to  teach 
these  subjects  in  the  schools  in  which  they  will 
be  employed  later.  It  will  tlius  be  seen  that  the 
county  training  school  is  practically  what  the 
"Committee  of  Twelve"  called  for  in  plan  of 
organization,  but  with  a  course  from  4  to  10 
times  as  long  as  suggested  by  the  committee. 
It  is  a  first-class  normal  school  with  a  one-year 
course  of  study  specially  arranged  to  meet  the 
needs  of  the  rural  school  teachers.  Extended 
scholarship  cannot  be  secured,  and  no  attempt 
is  made  to  secure  it,  but  the  aim  is  to  secure 


a  definite  knowledge  of  the  common  school 
branches,  with  such  instruction  as  to  methods  of 
teaching,  and  such  observation  of  good  teaching 
and  practice  in  teaching  as  may  be  offered  dltr- 
ing  the  one-year  course. 

Advantages. —  The  advantages  of  these 
schools  are  that  they  are  local  schools.  Being 
established  and  supported  in  part  by  the  county, 
they  are  a  matter  of  local  pride ;  the  people  are 
interested  in  them  and  in  their  product.  Young 
people  living  in  the  county  who  wish  to  prepare 
themselves  for  teaching  in  the  rural  schools, 
find  it  possible  to  take  a  one  year's  course  in  the 
training  school  at  far  less  expense  than  would 
be  incurred  in  attending  a  State  normal  school 
at  a  considerable  distance  from  their  homes. 
While  no  pledges  are  exacted  from  students  that 
they  shall  teach  in  the  county,  practically  all  the 
graduates  do  so  teach. 

In  the  counties  where  such  schools  have  been 
organized,  the  teachers  in  charge  keep  in  touch 
with  their  students  after  graduation  when  they 
have  begun  their  work  of  teaching.  The  close 
relations  existing  between  the  county  superin- 
tendent and  the  training  school  teachers  make 
it  possible  for  the  latter  to  inspect  the  work 
of  these  graduates  in  their  schools.  In  this  way 
any  weakness  on  the  part  of  the  graduates  of 
the  school  is  discovered  by  their  former  teach- 
ers and  practical  assistance  is  rendered  them  in 
overcoming  it.  This  visitation  also  enables 
training  school  teachers  to  revise  their  own  work 
at  points  where  weakness  has  been  shown  and 
thus  strengthen  it  year  by  year.  The  relations 
between  the  graduates  of  the  school  and  their 
former  teachers  are  such  that  through  corre- 
spondence much  valuable  assistance  is  rendered 
the  graduates  in  the  way  of  suggestion  and  ad- 
vice as  to  modes  of  overcoming  dflTicuUies  which 
they  meet  in  the  administration  of  their  schools. 
The  teachers  in  the  training  schools,  through 
their  inspection  of  the  rural  schools,  become  ac- 
quainted with  the  patrons  of  the  schools  and 
members  of  district  boards,  and  are  able  to  ren- 
der valuable  assistance  to  the  county  superin- 
tendent in  conducting  local  teachers'  meetings 
and  by  giving  educational  addresses  in  different 
parts  of  the  county,  and  thus  help  to  raise  the 
educational  standard  of  the  entire  county. 

Experience  thus  far  shows  that  practically  all 
the  graduates  from  the  county  training  schools 
enter  upon  the  work  of  teaching  and  for  a  num- 
ber of  years  render  valuable  service  to  the 
schools  of  the  county.  They  begin  their  work 
of  teaching  with  a  full  year's  special  training 
under  excellent  teachers,  whereas  without  the 
opportunity  for  training  which  the  county  school 
offers,  a  large  percentage  of  Ihem  would  be 
teaching  without  such  preparation.  They  can 
afford  to  attend  a  local  school  for  one  year  and 
then  teach  at  the  salaries  paid  in  the  rural 
schools,  when  they  could  not  afford  to  spend 
four  years  in  a  State  normal  school  and  then 
teach  for  such  salaries,  even  though  their  services 
were  not  in  demand  in  the  graded  and  high 
schools.  The  county  training  school  furnishes 
a  -body  of  teachers  not  with  tlic  highest  grade 
of  preparation,  but  with  a  far  better  preparation 
than  exists  without  such  schools.  A  large  num- 
ber of  students  attend  these  schools  because  they 
are  near  their  homes  and  the  expenses  are  small, 
and  because  once  established,  district  boards  see 
the  advantages  of  employing  graduates  of  such 
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schools  rather  than  those  who  have  had  no  spe- 
cial training.  Had  these  schools  not  been  in 
existence  a  large  percentage  of  these  students 
would  never  have  attended  any  higher  grade  of 
school  than  the  rural  school,  whereas  after  hav- 
ing had  a  taste  of  the  professional  training  given 
in  the  county  training  school,  and  after  two  or 
three  years'  experience  in  teaching,  many  of 
them  go  on  to  higher  schools  and  take  an  ad- 
vanced course  of  instruction. 

In  1903  seven  such  schools  were  in  opera- 
tion in  Wisconsin.  Their  success  has  been  so 
unqualified  that  the  county  training  school 
may  be  regarded  as  a  permanent  part  of  the 
educational  system  of  the  State  and  its  exten- 
sion to  other  counties  will  unquestionably  be 
authorized  by  the  legislature  as  the  demand 
for  it  becomes  evident.  The  success  of  the 
county  training  school,  as  of  any  other  school, 
given  a  rational  system  of  organization,  is  de- 
pendent upon  the  quality  of  the  teaching  force 
employed.  Wisconsin  has  been  especially  for- 
tunate in  this  respect.  At  the  outset  in  the 
organization  of  these  schools,  county  boards 
were  led  to  see  the  importance  of  employing  only 
the  best  teachers  obtainable  and  advised  not  to 
attempt  the  organization  of  the  school  until  they 
were  ready  to  pay  salaries  which  would  secure 
such  teachers.  As  a  result  salaries  in  the  train- 
ing schools  compare  favorably  with  the  salaries 
paid  in  the  best  high  schools  in  the  State. 
Seven  of  the  schools  in  Wisconsin  employ  two 
teachers  each ;  one  employs  three.  The  number 
of  students  in  attendance  ranges  from  40  to  70, 
with  an  average  of  about  50.  The  experience  in 
that  State  indicates  that  in  the  very  near  future, 
in  the  counties  having  these  schools,  no  teachers 
will  be  employed  in  the  rural  schools  who  have 
not  had  special  training  for  the  work  of  teach- 
ing- ,       .  . 

New  York  State  has  had  a  system  of  trammg 

schools  in  connection  wMth  its  city  schools,  and, 
in  1903,  Michigan  organized  a  number  of  county 
training  classes,  but  on  a  very  diflferent  plan 
from  that  in  Wisconsin. 

L.  D.  HARray, 
Sul^criiifcndcut  of  Sclinoh,  Mciwmiiu'C,  Mich. 

Schools  of  Dramatic  Art.  The  earliest 
educational  institutions  for  the  arts  of  acting 
and  the  drama  were  organized  in  Italy  in  the 
14th  century.  These  were  not  strictly  or  ex- 
clusively Schools  of  Dramatic  Art.  They  were 
Schools  of  Music  in  which  dramatic  study  occu- 
pied a  small,  but  in  progress  of  time,  a  larger 
and  larger  function.  The  first  institution  of 
this  kind,  a  school  of  music  which  included 
dramatic  art  in  its  course  of  study,  was  founded 
in  Naples  by  the  Italian  Government  in  1350. 
This  school  was  for  the  operatic  stage. — 
for  poor  young  men  and  boys,  to  whom  tuition 
was  furnished  without  fees.  Its  most  famous 
graduates  were  composers  and  teachers  _  of 
music.  Neither  this  nor  in  their  chronological 
order,  the  next  three  institutions  of  like 
nature  which  were  created  in  Spain  in  the 
i6th  century,  exist  to-day.  _  The  workmanship 
in  these  schools  was  very  primitive.  In  Naples, 
the  educational  centre,  musically  and  dra- 
matically of  that  time,  there  had  been  prior 
to  1818,  four  such  schools  for  male  pupils  only. 
In  that  year,  12  months  after  the  French  in- 
vasion of  Napoleon  I.,  all  the  existing  schools 
of  this  character  were  concentrated  into  one,  the 


"Real  Collegio  di  Musica.'*  In  Vienna,  there 
were  four  similar  schools  (for  female  pupils), 
which,  after  a  short  period,  disappeared  with  the 
republic.  In  Naples,  in  1537,  Giovanni  di  Tap- 
pia  founded  a  School  or  Conservatory  of  Music, 
including  in  a  limited  sense,  dramatic  courses 
of  study  which  appro-ximated  more  closely  to  the 
idea  of  the  modern  School  of  Acting.  This  was 
named  the  "Santo  Maria  di  Loreto." 

These  early  Schools  of  Music  were  usually 
called  Conservatories,  from  the  Latin,  conscrva- 
ioriitm,  a  place  where  thmgs  are  preserved,  a 
repository.  They  were,  as  the  name  implied, 
store  houses  of  traditions.  The  Italian  "Con- 
servatorio"  was,  original^',  a  "house  for  or- 
phans and  foundlings."  The  schools  themselves 
grew  out  of  musical  instruction  given  in  houses 
and  hospitals,  and  were  attached  to  benevolent 
institutions  and  hospitals,  or  founded  by  rich 
private  individual:.  The  two  largest  schools  in 
whicl  elocuticn  and  dramatic  art,  especially 
in  preparation  for  opera,  were  taught,  were  the 
one,  in  Florence,  supported  by  the  government, 
and  the  other  in  Milan,  established  by  a  very  old 
society.  This  latter  institution  in  Milan,  founded 
in  1808,  is  to-day  one  of  the  leading  conserva- 
tories of  music  and  dramatic  art  in  the  world. 
A  very  early  and  unsuccessful  attempt  had  also 
been  made  in  Paris  in  1637  to  found  a  dramatic 
school. 

One  of  the  first,  if  not  the  verj'  first,  im- 
portant establishment,  solely  for  dramatic  train- 
ing, was  that  of  "The  Children  of  the  Revels.* 
This  was  a  training  school  for  young  actors  in 
the  middle  of  the  17th  century,  spoken  of  by 
Pepys  in  liis  famous  'Diary.*  It  is  also  referred 
to  by  Dryden  in  the  poem  'McFlecknoe,'  in  the 
lines : 

Near  these    [T.    e.,  certain   houses]   a  nursery   erects  its 

head. 
Where  queens  are  formed  and  future  heroes  bred; 
Where  unfledged  actors  learn  to  laugh  and  cry, 
And  little  Alaximins  the  Gods  defy. 

Recruited  by  this  famous  School  of  Dra- 
matic Art,  the  new  theatres  of  that  time  are 
said  to  have  prospered  exceedingly.  The  story 
of  the  birth  of  this  school  is  told  in  a  pamphlet 
published  by  the  Shakesperean  Society  in  1842. 
It  was  in  1665  that  on  a  petition  of  Thomas  Killi- 
grew  and  Sir  William  Davinant,  a  patent  was 
granted  by  the  government  to  William  Legg, 
one  of  the  grooms  of  the  bedchamber,  whereby 
he  was  vested  with  "power,  liberty,  license  and 
authority  to  erect  and  make  a  theatre  and  to 
gather  together  boyes  and  girles  and  others  to  be 
instructed,  in  the  nature  of  a  nursery,  for  the 
training  upp  of  persons  to  act  playes,  to  bee 
from  time  to  time  approved  by  the  said  Killi- 
grew  and  Sir  William  Davinant,  that  they  may 
out  of  the  said  company  take  out  actors  and 
remove  the  said  boyes  and  girles  and  other 
actors  soe  to  bee  instructed,  for  the  supply  of 
each  of  their  said  companyes  as  shall  bee  meete." 
This  school  did  not  survive  its  founders.  .Aaron 
Hill,  a  writer  and  playwright  of  distinction,  in 
1733,  elaborately  designed  a  "Thespian  Acade- 
my," founded  on  the  plan  of  a  commonwealth 
of  the  players  themselves.  This,  however,  like 
the  majority  of  modern  efforts  to  organize  a 
dramatic  school,  had  a  short  and  insignificant 
life.  It  is  remarkable  that  while  so  early  in  the 
field  England  has  been  unable  to  sustain  a  perma- 
nent institution  of  this  kind,  excepting  colleges 
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of  music  with  subordinated  departments  of  dra- 
matic art  and  elocution.  A  number  of  the  latter 
have  in  recent  years  sustained  themselves  satis- 
factorily, as  in  the  case  of  the  "Royal  College  of 
iVIusic,"  in  London,  incorporated  in  1832,  and  the 
South  Kensington  Training  School  of  Music, 
founded  in  1S76. 

The  next  most  significant  movement  in  dra- 
matic education  took  place  in  France.  This  was 
the  most  famous,  successful  and  permanent  of 
schools  of  dramatic  art  in  the  world's  history, 
the  "Conservatoire"  of  Paris.  In  1734,  Baron 
de  Bretruil  founded  in  Paris  the  "Ecole  des 
Chants,"  at  first  for  operatic  training.  In  1784 
this  became  an  "Ecole  Royale  de  Chant  et  de 
Declamation."  Suspended  during  the  Revolu- 
tion, it  became  by  a  decree  in  November,  1793, 
an  "Institut  Nationale  de  Musique."^  In  August, 
1795  (i6th  Thermidor,  Anno  in),  it  obtained  a 
final  organization  and  the  name  "Conserva- 
toire Royal  de  J^Iusique  et  de  Declamation.* 
The  classes  in  "Declamation"  (Dramatic  Art) 
were  instituted  3  March  1806,  with  the  great 
actor.  Talma,  as  one  of  the  professors.  Nearly 
all  the  great  actors  and  actresses  of  France  of 
the  past  century  have  been  graduates  of  the 
Conservatoire.  The  majority  of  the  actors  of 
Europe  who  are  not  or  were  not  from  this  great 
academy  came  from  other  dramatic  schools  that 
followed  the  example  of  the  Paris  organization, 
notably  and  nearly  contemporary  with  the  Paris 
Conservatoire,  in  Copenhagen,  Warsaw  and  Saint 
Petersburg.  Other  dramatic  schools  following 
closely  the  Conservatoire  model  were  establislied 
in  Prague  in  1810,  Brussels  in  1833  and  Vienna 
in  1816. 

It  was  not  until  the  middle  of  the  19th  cen- 
tury that  the  great  development  in  Germany  of 
the  national  and  private  Theater-Schulen  (.The- 
atre Schools)  began.  To-day  every  leading  the- 
atre in  Germany  has  its  associated  School  of 
Dramatic  Art.  These  German  schools  lay  much 
stress  upon  declamation  and  literature  and  less 
upon  action  and  pantomime,  as  consistent  with 
the  national   temperament. 

A  very  interesting,  and  during  the  life  of  its 
founder,  extremely  successful  movement  in  Dra- 
matic Education  was  in  Paris,  about  1840,  in 
which  young  boys  and  girls  were  taught,  not 
only  as  actors,  but  to  perform  every  duty  before 
and  behind  the  scenes.  The  pupils  themselves 
executed  every  function  of  their  own  little 
theatre. 

The  influence  of  the  Paris  Conservatoire  has 
been  so  much  greater  than  that  of  any  other 
dramatic  school  that  a  brief  outline  of  the 
plan  of  action  of  its  dramatic  department  seems 
valuable.  Applicants  arc  examined  and  are  re- 
fused or  are  admitted  to  the  classes  either 
as  active  members  or  as  listeners  (taking  no 
part).  No  foes  are  charged.  There  are  five 
professors,  all  graduates  of  the  Conservatoire 
and  associate  actors  of  the  Theatre  Fran(;aise. 
There  is  one  instructor  in  deportment,  a  lecturer 
on  literature  and  occasionally  an  instructor  in 
fencing.  The  classes  number  about  50  members 
each  and  meet  two  times  per  week  for  two  hours 
each  time.  Each  professor  has  separate  charge 
of  a  given  class.  The  instruction  is  based  en- 
tirely upon  the  actor-teaclicrs'  practical  illustra- 
tion and  individual  judgment.  The  scenes 
chosen  for  study  are  from  the  standard  French 
drama.     A    performance    of   short    scenes    from 


plays  is  given  by  the  students  at  the  end  of  the 
two  years'  course  of  study,  before  an  examining 
committee  of  the  most  distinguished  men  of  let- 
ters and  art  of  Paris.  A  first  prize  opens  the 
stage-door  of  the  Theatre  Frangai.s,  a  second,  of 
the  Odeon.  An  "accessit"  carries  with  it  recom- 
mendation to  the  stages  of  the  other  theatres 
in  Paris.  Preservation  of  the  traditions  of  the 
French  stage  and  perfection  in  speaking  the 
French  language  are  first  considerations  in 
the  curriculum. 

The  comparative  failure  of  all  attempts  to 
establish  dramatic  schools  during  the  latter  half 
of  the  19th  century  may  be  ascribed  to  the  fact 
that  the  great  fame  of  the  Paris  Conservatoire 
established  a  fixed  standard  over  a  century  ago 
and  one  which  could  not  be  entirely  suitable  to 
present  times  or  to  other  nations  than  the 
French.  Then  again  the  success  of  the  Con- 
servatoire has  been  largely  due  to  the  great  per- 
sonal powers  of  its  leading  professors,  of  whom 
in  this  century  Regnier  has  been  the  greatest,  and 
Got  and  Delaunay  the  next  in  distinction.  Edu- 
cational science  and  the  art  of  the  theatre  have 
progressed  greatly  since  the  time  of  the  decree 
of  Moscow,  when  Bonaparte  framed  the  rules 
and  plans  of  the  Paris  Conservatoire. 

To  some  extent  the  United  States  with  its 
newer  civilization,  has  shown  considerable  ad- 
vance in  the  solution  of  the  educational  prob- 
lems of  the  theatre.  James  Fennell,  an  English 
actor,  who  came  to  America  at  the  close  of  the 
l8th  century,  was  the  pioneer  of  dramatic  teach- 
ers in  the  tjnited  States.  Mr.  FennelTs  chief 
disciple  in  teaching  was  Lemuel  G.  White  of 
Philadelphia.  The  best  known  actor,  according 
to  Fennell's  methods,  was  Edwin  Forrest.  This 
Forrest  school  or  method,  as  it  was  known, 
sought  for  natural  processes  of  art-study  and 
avoided  technicalities.  Then  came,  about  1827, 
with  the  theories  of  James  Rush,  M.D.,  the  so- 
called  technical  school,  of  which  the  best  known 
representative  teachers  and  actors  were  George 
Vanderhoff,  James  E.  Murdoch  and  Joseph  E. 
Frobishcr.  The  last  named  founded  in  1872  in 
New  York,  the  first  American  institution  in 
which  dramatic  art  was  the  special,  though  not 
the  exclusive  feature.  The  Frobisher  College  of 
Oratory,  however,  did  not  survive  its  origi- 
nator. 

In  the  last  quarter  of  the  19th  century  there 
was  great  interest  in  all  branches  of  dramatic 
art,  especially  in  physical  expression,  elocution 
and  stage  business  (stage  movement  and  pictur- 
ing). The  decadence  of  the  local  or  stock  com- 
panies which  furnished  much  incidental  train- 
ing to  the  young  actor,  the  diminished  number  of 
such  companies,  created  a  demand  for  (irepara- 
tory  instruction  in  the  art  of  acting.  Lewis  B. 
Munroc  was  the  pioneer  in  his  Boston  Univer- 
sity School  of  Oratory  in  1873  of  a  .school 
which  gradually  became  known  as  the  Delsarle 
method.  But  Munroe  taught  readers  and  teach- 
ers rather  than  actors.  Nearly  all  of  the  many 
schools  of  elocution  or  expression  (so  called)  in 
America,  have  been  made  and  directed  by  Mun- 
roe's  luipils.  In  all  these  elocutionary  schools, 
dramatic  art  is  taught  as  a  subsidiary  subject. 
The  theory  and  methods  of  Francois  Delsarte 
were  brought  from  Paris  to  .Xmerica  by  James 
Steele  Mackaye.  Delsartc's  principal  pupil.  A. 
great  change  in  processes  and  in  the  ration  ile  in 
the  teaching  of  elocution  and  dramatic  and  phys- 
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ical  expression  was  the  immediate  result,  and 
the  study  of  these  branches  acquired  new  life 
and  meaning.  The  Delsartean  cuk  sought  a 
deeper,  newer,  and  more  inspirational  philosophy 
somewhat  parallel  with  the  psychologic  advance 
in  general  education.  The  doctrines  of  Delsarte 
doubtless  were  often  misused,  exaggerated  or 
twisted  out  of  their  original  meaning  and  char- 
acter. 

Dramatic  education  in  America  began  its  era 
of  greatest  activity  in  1884.  In  that  year  the 
first  institution,  devoted  exclusively  to  stage 
training  and  dramatic  art  was  founded  in  con- 
nection with  the  Lyceum  Theatre  of  New 
York.  This  was  originally  known  as  the 
Lyceum  Theatre-School,  popularly  called  the 
Lyceum  School  of  Acting.  Its  founder  was 
Franklin  H.  Sargent,  who  during  the  first  year, 
1884-5,  associated  Steele  IMackaye  and  Gustave 
Frohman  in  the  management. 

A  few  years  later  the  name  American  Acad- 
emy of  Dramatic  Arts  was  adopted.  In  1897 
the  Empire  Theatre  Dramatic  School  (which 
had  been  founded  in  1895  by  Nelson  Wheat- 
croft)  was  placed  under  the  direction  of  the 
Academy  management,  by  arrangement  with 
Charles  Frohman.  In  1899  the  Academy  was 
incorporated  and  received  a  charter  from  the 
Regents  of  the  L^'niversity  of  the  State  of  New 
York,  the  first  governmental  recognition  ever 
accorded  in  America  to  a  School  of  Dramatic 
Art.  The  first  trustees  of  the  Academy  w-ere 
Franklin  H.  Sargent,  president ;  Ernest  P. 
Stephenson,  vice-president ;  Benjamin  F.  Roeder, 
secretary  and  treasurer ;  Daniel  Frohman  and 
Charles  Henry  Phelps.  Instruction  in  this  Acad- 
emy has  been  furnished  to  about  200  pupils 
yearly,  nearly  all  of  whom  go  upon  the  profes- 
sional stage.  In  quick  succession  other  schools 
have  appeared,  mostly  since  1884,  which  gave 
more  or  less  professed  instruction  in  dramatic 
art.  The  most  important  of  these  are  The 
Emerson  School  of  Oratory.  Boston,  Mass.,  The 
Boston  or  Curry  School  of  E.xpression,  the  Phil- 
adelphia School  of  Elocution,  the  Cummock 
College  of  Oratory,  Evanston  111.,  the  Chicago 
College  of  Music,  the  Detroit  School  of  Expres- 
sion, the  Minneapolis  College  of  Music.  Oratory 
and  Dramatic  Art,  and  the  Stanhope- Wheatcroft 
Dramatic  School.  A  few  of  the  higher  institu- 
tions of  learning,  particularly  in  the  Middle 
States,  have  schools  of  oratory  and  dramatic  art, 
—  notably,  the  Illinois  Wesleyan  University 
Northwestern  University,  Ohio  Wesleyan  Uni- 
versity. University  of  Michigan,  Chicago^  Univer- 
sity, and  in  Washington  University  in  Saint 
Louis  where  the  first  chair  of  Dramatic  Art  in 
an  American  college  was  established  in  1902. 

In  the  schools  of  elocution  the  highest_  yearly 
average  of  professional  actor  graduates  is  only 
about  3  per  cent.  The  term  School  of  Dra- 
matic Art  or  School  of  Acting  has  been  much  de- 
preciated by  the  assumption  of  the  title  by  indi- 
vidual teachers  of  private  pupils  and  private 
classes.  The  real  dignity  and  authority  of  these 
existing  American  schools  of  dramatic  art,  which 
may  be  worthy  of  permanency,  is  due  largely  to 
the  fact  that  their  directors  strive  to  keep  abreast 
with  the  newer  ideals  and  more  perfect  forms 
of  the  higher  education,  combining  the  forces 
and  feeling  of  a  theatre  with  the  forms  of  a 
school.  Dramatic  teachers  are  to-day.  more  than 
ever  before,  active  in  the  search  for  and  erection 


of  a  philosophy  and  a  science  of  the  drama.     See 
Drama,   The.  Franklin  H.  Sargent, 

President     American     Academy     of     Dramatic 

Arts. 

Schools  of  Library  Economy.  See 
Library  Schools. 

Schools  of  Technology.  See  Technology, 
Schools  of. 

Schoolships  and  Nautical  Training  Schools. 
The  Secretary-  of  tlie  Navy  was  authorized  by 
law,  in  1874,  and  by  later  acts,  to  furnish,  upon 
application  in  writing  of  the  governor  of  the 
State,  a  suitable  vessel  of  the  navy,  with  all 
her  apparel,  charts,  books  and  instruments  of 
navigation,  to  be  used  for  the  benefit  of  any 
school  or  college  having  a  branch  established 
at  each  or  any  of  the  ports  of  New  York,  Bos- 
ton, Philadelphia,  Baltimore,  Norfolk,  San 
Francisco,  Washington,  Charleston,  Savannah, 
Mobile,  New  Orleans,  Baton  Rouge,  Galveston, 
and  in  Narragansett  Bay,  "upon  the  condition 
that  there  shall  be  maintained  at  such  port  a 
school  or  branch  of  a  school,  for  the  instruction 
of  youths  in  navigation,  seamanship,  marine 
enginery  and  all  matters  pertaining  to  the  proper 
construction,  equipment  and  sailing  of  vessels, 
or  any  particular  branch  thereof."  The  Presi- 
dent was  authorized  to  detail  proper  officers  of 
the  navy  as  superintendents  of  or  instructors  in 
such  schools.  This  permission  has  been  taken 
advantage  of  by  several  States  to  secure  a 
nautical  training  for  young  Americans. 

In  1892  the  steam  sloop-of-war  Enterprise 
was  assigned  by  the  United  States  government 
to  the  use  of  the  Massachusetts  Nautical  Train- 
ing School,  and  the  Enterprise  is  now  used  as 
a  schoolship  for  the  purpose  of  instructing  about 
one  hundred  young  men,  residents  of  that  com- 
monwealth, in  the  theory  and  practice  of  sea- 
manship, and  steam  and  electrical  engineering. 
In  1904  Commander  \\'illiam  F.  Low,  U.  S.  N., 
retired,  was  superintendent  of  the  school,  and 
Ensign  William  L.  Varnum,  U.  S.  N.,  retired, 
w'as  executive  officer.  The  commissioners  were 
N.  M.  Dyer,  Rear  Admiral  U.  S.  N.,  chairman ; 
Robert  B.  Dixon,  M.D.,  Hon.  John  Read,  late 
U.  S.  N.,  and  F.  Stanhope  Hill,  late  U.  S.  N., 
secretary.  The  report  for  the  previous  year 
showed  an  excellent  record  for  the  cadets, 
who  must  be  between  16  and  20  years  of  age, 
of  good  character,  sound  constitution,  enter  the 
school  of  their  own  free  w'ill,  and  have  an 
inclination  for  a  seafaring  life.  A  deposit  of 
$73  is  required  at  entry.  Some  graduates  of  the 
school  are  in  command  of  vessels,  several  served 
in  the  Spanish  war  in  responsible  positions,  and 
a  number  of  others  are  profitably  employed. 

New  York  also  maintains  a  schoolship, 
the  Saint  Mary's,  commanded  by  C.  G.  Hanus, 
commander,  U.  S.  N.,  retired,  assisted  by  offi- 
cers who  have  had  competent  experience  in  the 
merchant  service.  Good  character  is  a  pre- 
requisite for  admission  to  the  schoolship.  The 
school  proper  is  conducted  much  like  any  other 
school,  but  in  addition  to  their  regular  studies 
the  boys  are  constantly  instructed  in  seaman- 
ship. The  Saint  Mary's  made  a  cruise  to  Euro- 
pean ports  in  1903,  and  Commander  C.  G.  Hanus 
reported  that  "the  great  majority  of  the  boys 
are  a  fine,  manly  set  of  youths.  Their  conduct 
was  such  that  it  was  favorably  commented  on  in. 
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every  port  we  visited.*  The  boys  were  per- 
mitted to  visit  Paris  and  other  cities,  while  the 
vessel  was  in  Clierbourg. 

The  full-rigged  auxiliary  ship.  Young  Amer- 
ica, is  being  constructed  at  Perth  Amboy,  under 
tlie  laws  of  the  State  of  Rhode  Island,  as  a 
nautical  preparatory  school.  Young  America  is 
described  as  strictly  speaking  a  floating  school, 
in  which,  in  addition  to  the  regular  curriculum 
which  is  taught  at  any  first-class  preparatory 
school,  the  pupils  will  have  an  opportunity  to 
become  instructed  in  those  arts  and  sciences 
which  go  to  the  making  of  an  efficient  naval 
officer.  Each  four  years  Young  America  will 
start  on  an  extended  cruise,  and  the  boys  will 
visit  various  ports  under  the  care  of  instructors. 
The  cruise  of  the  first  year  will  cover  not  less 
than  16,000  miles ;  in  the  second  year  of  eight 
and  a  half  months  the  cruise  will  cover  24,000 
miles ;  in  the  third  year  of  ten  months  26,000 
miles  will  be  covered,  and  in  the  fourth  and 
last  year  27,000  miles,  so  that  in  the  four  years 
of  the  course  the  boys  will  travel  nearly 
100,000  miles,  and  will  visit  all  the  principal 
ports  of  the  world.  The  vessel  being  specially 
built  for  the  uses  intended,  is  in  every  respect 
a  model  nautical  school. 

Other  Stales  have  in  preparation  or  contem- 
plation similar  provision  for  the  nautical  train- 
ing of  American  boys. 

Schooner.  See  Sailing  \^essels;  Ships, 
Sail  and  Steam. 

Schoorl,  shoorl,  Schorel,  or  Scorel,  Jan 
VJin,  Dutch  painter:  b.  Schoorl,  near  Alkmaar, 
1  Aug.  140s;  d.  Utrecht  6  Dec.  1569.  At  14  he 
was  placed  with  the  painter  Willem  Cornells. 
Three  years  later  he  traveled  to  Amsterdam, 
and  spent  some  years  in  the  studio  of  Jakob 
Cornells,  one  of  the  most  celebrated  painters  and 
engravers  on  wood  of  that  period.  He  next 
became  a  pupil  of  John  of  Mabuse,  in  Utrecht, 
and  subsequently  visited  many  cities,  including 
Cologne  and  Spires,  where  he  studied  architec- 
ture and  perspective.  He  was  received  kindly 
by  Diirer  in  Nuremberg.  At  22  he  passed 
through  Carinthia  to  Venice,  and  thence  to  Pal- 
estine. For  three  years  he  remained  within  the 
walls  of  Jerusalem  sketching  views  of  the  city 
and  surrounding  country.  On  his  return  he 
spent  some  time  at  Rhodes,  and  afterward  at 
Rome,  studying  the  works  of  Raphael,  Michel- 
angelo, and  Giulio,  till  Adrian  \T.,  a  native  of 
Utrecht,  ascended  the  Papal  chair  in  1522,  and 
committed  to  him  the  superintendence  of  the 
Belvedere.  The  death  of  Adrian  the  following 
year  induced  Schoorl  to  return  home,  which  he 
did  by  way  of  France.  He  now  executed  many 
splendid  piece.,  in  Utrecht,  afterward  in  Haar- 
lem, and  from  time  to  time  in  other  cities  in  the 
Netherlands.  He  has  been  compared  with  Jan 
van  Eyek,  whom  he  equaled  in  splendor  and 
truth  of  coloring,  in  expression,  in  warmth  of 
representation;  and,  at  the  most,  was  inferior  to 
him  only  in  the  execution  of  particular  parts. 
Unhappily  the  rage  of  the  fanatics  in  a  subse- 
quent ace  for  destroying  pictures  was  fatal  to 
many  of  his  most  valuable  works.  Consult:  To- 
man, 'Studien  iiber  Jan  van  ScoreP   (1889'). 

Schopenhauer,  sho'pen-how-er.  Arthur, 
German  philosopher  and  man  of  letters: 
b.    Dantzic    22    Feb.     1788;     d.     Frankfort-on- 


the-Main  21  Sept.  i860.  He  was  of  Dutch  an- 
cestry on  both  sides.  His  father,  Heinrich  Scho- 
penhauer, was  a  rich  merchant,  whose  love  of 
freedom  was  so  great  that  he  removed  to  Ham- 
burg in  1793,  when  his  native  city,  Dantzic,  lost 
its  independence  and  became  a  part  of  Prussia. 
Schopenhauer's  mother,  whose  maiden  name  was 
Johanna  Troisner,  was  a  woman  of  artistic  tem- 
perament and  literary  aspirations,  some  20  years 
younger  than  her  husband.  After  his  death  in 
1805,  she  removed  to  Weimar,  becoming  a  mem- 
ber of  the  literary  coterie  there,  and  gaining  a 
reputation  as  a  popular  novelist.  Heinrich  Scho- 
penhauer, proud  of  his  position  as  an  independ- 
ent merchant,  determined  that  his  son  should 
succeed  him  as  the  head  of  the  business  which 
he  had  established.  With  this  object  in  view,  he 
had  him  instructed  in  modern  languages,  espe- 
cially in  French  and  English,  and  took  the  boy 
with  hiin  on  extensive  trips  through  England, 
France,  Holland,  and  Germany,  in  order  to  give 
him  a  knowledge  of  the  world.  When  Scho- 
penhauer was  17,  his  father  placed  him  in  a 
business  house  in  Hamburg.  The  work  was  dis- 
tasteful to  him  and  after  his  father's  death,  when 
he  had  vainly  attempted  to  accommodate  himself 
to  a  business  career,  he  decided  to  follow  his  bent 
and  devote  himself  to  study.  After  receiving 
the  necessary  preliminary  training  at  Gotha  and 
Weimar,  he  entered  the  university  at  Gottingen  in 
1809,  registering  as  a  student  in  medicine.  Later 
he  studied  in  Berlin,  where  he  heard  lectures 
from  Fichte  and  Schleiermacher,  and  finally  re- 
ceived the  degree  of  doctor  of  philosophy  from 
the  University  of  Jena  in  1813,  on  submitting 
a  thesis  on  "The  Fourfold  Root  of  the  Principle 
of  Sufficient  Reason."  After  a  residence  of  sev- 
eral years  in  Dresden,  where  he  wrote  his  chief 
work,  'The  World  as  Will  and  Idea>  (Die  Welt 
als  Wille  und  Vorstellung,  1818),  and  a  visit  to 
Italy,  he  qualified  as  private  lecturer  (Prizat 
Doccnt)  in  the  University  of  Berlin.  He  came 
there  with  the  most  extravagant  estimate  of  the 
importance  of  his  own  views,  and  with  the 
greatest  contempt  for  the  prevailing  idealistic 
philosophy,  of  which  Hegel,  then  at  the  height 
of  his  popularity  at  Berlin,  was  the  chief  repre- 
sentative. Schopenhauer  announced  lectures  at 
the  same  hour  when  Hegel's  principal  course 
was  given.  As  a  result,  his  audience  was  very 
small ;  and,  to  make  matters  worse,  his  style  of 
lecturing  was  not  popular;  his  audience  fell  off, 
and  the  lectures  had  to  be  discontinued  before 
the  end  of  the  semester.  This  embittered  him 
still  more,  and  he  imagined  that  he  was  the  vic- 
tim of  a  deliberate  plot  on  the  part  of  various 
"school  philosophers"  who  had  conspired  to 
prevent  his  views  from  obtaining  a  hearing.  He 
made  a  second  visit  to  Italy,  lasting  almost  three 
years,  but  returned  to  Berlin  in  1825,  residing 
here,  until  1831,  when  the  epidemic  of  cholera 
that  carried  off  Hegel,  drove  him  to  Frank- 
fort. Here  (with  the  exception  of  a  short  stay 
at  Mannheim)  he  continued  until  bis  death. 
Toward  the  close  of  his  life  his  philosophy  be- 
gan to  attract  popular  altcniion.  and  Schopen- 
hauer eagerly  received  the  admiration  and  rec- 
ognition of  a  circle  of  devoted  disciples.  His 
old  age  was  the  most  happy  and  serene  period 
of  his  life,  though  his  estimate  of  bis  own  work 
was  so  high  that  it  was  not  possible  to  satisfy 
his  demands  for  recognition  and  adulation. 

Schopenhauer  maintains  that  philosophy  can- 
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not  be  a  science ;  that  is,  a  body  of  truths  derived 
through  logical  processes,  and  open  to  anyone  to 
learn  with  more  or  less  trouble ;  but  true  phi- 
losophy is  art,  a  revelation  dependent  on  the 
intuitive  insight  of  the  man  of  genius.  As  in 
the  case  of  a  picture  or  musical  composition,  one 
will  only  perceive  in  a  system  of  philosophy 
v;hat  one  has  the  capacity  to  perceive.  "There 
is  no  one  philosophy,"  says  Schopenhauer,  "ex- 
isting or  acceptable  for  everybody.  The  dif- 
ference in  grades  of  intelligence  is  too  great  for 
that.  The  true  philosophy,  when  it  makes  its 
appearance,  will  only  command  the  attention  of 
a  few  heads  of  the  first  order."  To  the  circle 
of  men  of  genius,  then,  Schopenhauer  confi- 
dently claims  to  belong,  and  he  expresses  his 
contempt  for  the  procedure  of  the  savants  who 
vainly  seek  philosophical  truth  by  logical  pro- 
cesses and  accumulations  of  erudition.  For 
Plato  and  Kant,  Schopenhauer  has  the  greatest 
admiration,  and  his  own  thoughts  are  con- 
stantly connected  with  their  ideas.  In  Plato, 
what  attracted  him  especially  was  the  doctrine 
of  an  ideal  world  and  its  contrast  with  the  un- 
reality of  the  world  of  sensible  phenomena.  Kant 
maintained  the  same  contrast,  and  Schopenhauer 
always  claims  to  be  the  true  successor  of  Kant, 
although  he  replaces  the  latter's  table  of  twelve 
categories  with  the  single  principle  of  "suffi- 
cient reason."  which  appears  in  a  fourfold  form. 
With  regard  to  Kant's  doctrine  that  we  can- 
not know  the  true  nature  of  reality,  Schopen- 
hauer also  differs  from  his  master.  Science 
is,  indeed,  limited  to  the  world  of  phenomena. 
But  we  can  know  the  nature  of  reality  by  a 
more  direct  and  intimate  method  than  that  which 
science  pursues.  In  the  immediate  conscious- 
ness of  myself  I  know  myself  as  will;  this  is 
the  inside,  the  true  reality  of  what  appears 
objectively  as  body.  After  the  analogy  with  our- 
selves everything  is  to  be  interpreted:  in  our- 
selves, we  have  the  key  that  enables  us  to  un- 
derstand the  world.  The  universe  is  in  itself 
will.  Like  the  individual,  it  has  its  phenomenal 
side,  which  can  be  known  by  the  objective  sci- 
ences. But  its  ultimate  nature  is  will,  blind, 
unconscious  striving  toward  existence.  The  es- 
sence of  each  thing  is  found  in  its  will.  This 
essence  manifests  itself  in  various  ways,  and 
with  varying  degrees  of  consciousness,  from  the 
unconscious  manifestations  of  inorganic  forces 
like  gravitation,  to  the  conscious  volitions  of 
men.  The  doctrine  that  the  essence  of  all 
things  is  will  is  the  basis  of  Schopenhauer's 
Pessimism  (q.v.),  just  as  Hegel's  view  that 
reason  is  the  ultimate  ground  of  all  things  is  the 
foundation  of  his  optimism.  Will,  for  Schopen- 
hauer, is  essentially  and  radically  irrational.  Un- 
der the  concept  of  will  he  includes  all  desires, 
strivings,  and  impulses,  all  tendencies  to  change. 
These,  Schopenhauer  declares,  are  all  manifes- 
tations of  dissatisfaction  and  pain.  Our  life  it- 
self is  essentially  painful.  Pleasure  is  merely 
negative,  being  nothing  but  the  relief  arising 
from  the  temporary  cessation  of  our  pain  and 
desires.  Since  the  will,  both  in  us  and  in  na- 
ture, is  irrational  in  its  inmost  nature,  there  is 
no  hope  of  things  becoming  better.  Pessimism 
necessarily  results  from  insight  into  the  ultimate 
nature  of  things.  Schopenhauer  dwells  with 
extraordinary  eloquence  on  the  unspeakable  mis- 
ery of  life,  and  upon  the  aimless  striving  and 
irrationality   that    is    everywhere    manifested    in 


the  world  process.  But  yet,  in  a  way,  this  in- 
sight into  the  worthlessness  of  existence  brings 
with  it  a  means  of  escape.  Relief  is  possible 
only  when  the  will  is  stilled  and  the  desires  and 
appetites  are  silent.  Such  redemption  one  can 
attain  in  the  contemplation  of  works  of  art  or 
in  listening  to  music.  In  this  artistic  enjoy- 
ment our  wants  cease  to  exist,  the  attitude  of 
will  is  canceled.  This  relief,  from  its  very 
nature,  can  only  be  transitory.  Final  redemp- 
tion from  the  will  must  come  through  ethics. 
We  must  perceive  that  all  willing  is  vain  and 
pleasure  unattainable,  and  also  that  since  indi- 
vidual existence  is  untrue  and  only  phenomenal, 
all  individuals  are  at  bottom  identical  in  es- 
sence, that  is,  all  are  manifestations  of  the  one 
world  will.  This  is  to  some  extent  effected 
through  sympathy.  There  is,  however,  a  higher 
and  more  complete  virtue  than  sympathy.  It 
is  found  in  the  complete  negation  of  the  indi- 
vidual will,  the  denial  of  the  will  to  live,  based 
on  insight  into  the  nothingness  of  finite  exist- 
ence. Of  this  negation  of  the  will  we  have  ex- 
am.ples  in  Christian  and  Oriental  asceticism. 
This  denial  of  the  will  is  holiness  and  blessed- 
ness in  one.  It  is  from  the  point  of  view  of 
knowledge  Nirvana,  nothingness,  yet  in  it  the 
soul  finds  its  highest  peace  and  truest  reality. 

A  complete  edition  of  Schopenhauer's  works, 
edited  by  Frauenstadt,  appeared  in  6  vols. 
(1873-4;  2d  ed.  187-);  by  J.  Gisebach 
(1890)  ;  and  by  Steiner  in  13  vols.  (1894). 
His  'Fourfold  Root  of  the  Principle  of 
Sufficient  Reason*  is  translated  by  Hillebrand  in 
the  Bohn  Library  (1894),  together  with  his  es- 
say. "On  the  Will  in  Nature.'  'The  World  as 
Will  and  Idea'  has  been  translated  by  Haklane 
and  Kemp  (3  vols.,  1884-6).  <The  Two 
Fundamental  Problems  of  Ethics,'  translation 
in  Bohn  Library  by  B.  Bax;  "The  Art  of  Con- 
troversy.' translated  by  Saunders  (1896).  Con- 
sult, also:  Zimmer,  "Schopenhauer,  His  Life 
and  Philosophy'  (1876);  Wallace,  "Life  of 
Arthur  Schopenhauer'  (1896):  Caldwell,  "Scho- 
penhauer's System  in  Its  Philosophical  Signifi- 
cance' (1896);  Kuno  Fischer,  "Arthur  Scho- 
penhauer' (1893);  Sully,  "Pessimism'  (2d  ed., 
1891);  Ribot,  <La  philosophic  de  Schopen- 
hauer (1874).  J.  E.  Creighton, 
Professor  of  Philosophy,  Cornell  University. 

Schorn,  shorn,  Karl,  German  artist:  b. 
Diisseldorf  16  Oct.  1803 ;  d.  Munich  7  Oct.  1850. 
He  studied  at  Munich  under  Cornelius,  and  at 
Paris  under  Gros  and  Ingres,  finally  at  Berlin 
under  A\'ach.  He  was  made  professor  at  Mu- 
nich in  1S47.  He  assisted  Cornelius  with  some 
of  his  large  works,  and  designed  the  cartoon 
for  a  painted  glass  window  in  the  cathedral  of 
Ratisbon  called  "The  Conversion  of  Slaves  by 
Saint  Benno.  He  was  employed  by  King  Ludwig 
in  collecting  pictures  to  form  the  ^lunich  gallery. 
His  works  were  historical  genre,  such  as  "Mary 
Stuart  and  Rizxio'  ;  "Charles  V,  in  Convent  of 
San  Yuste' ;  'Pope  Paul  HI.  before  Luther's 
Picture,'  in  the  National  Gallery,  Berlin:  "Crom- 
well before  the  Battle  of  Dunbar,'  Konigsberg 
Museum.  He  also  painted  the  frescoes  on  the 
arcades  of  the  Royal  Garden,  Munich. 

Schottische,  sho-tesh',  a  somewhat  fanciful 
name  given  to  a  slow  modern  dance  in   J  time. 

Schouler,  skoo'ler,  James,  American  his- 
torian :  b.  Arlington,  Mass.,  3  March  1839.    He 
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was  graduated  from  Harvard  in  1859,  admitted 
to  the  bar  in  1862  and  built  up  a  large  practice 
which  he  was  obliged  to  give  up  in  1865  because 
of  deafness.  He  then  devoted  himself  to  litera- 
ture almost  exclusively  until  1884  when  he  en- 
gaged successfully  as  a  lecturer.  He  has  since 
been  lecturer  at  the  Boston  University  Law 
School,  at  the  National  University  Law  School 
at  Washington,  and  in  1891  was  appointed  lec- 
turer on  constitutional  law  and  history  at  Johns 
Hopkins.  His  publications  include:  *The  Law 
of  Domestic  Relations'  (1870)  ;  'Executors  and 
Administrators'  (1883);  'Wills'  (1887);  'His- 
tory of  the  United  States  under  the  Constitu- 
tion, 1783-1865'  (6  vols.,  1880-99)  ;  'Life  of 
Thomas  Jefferson'  (1897)  ;  'Alexander  Hamil- 
ton'   (1901)  ;  etc. 

Schouten,      show'ten,     Willem      Comelis, 

Dutch  navigator:  b.  Hoorn  1567;  d.  Madagascar 
1625.  For  several  years  previous  to  i6io  he  was 
in  the  employ  of  the  Dutch  East  India  Company. 
He  then  determined  to  discover  a  new  route  to 
the  Indies,  and  with  Isaac  Leniaire  of  Hoorn 
began  the  formation  of  a  company  with  200,000 
florins  capital,  Schoutcn's  share  being  one 
eighth.  He  sailed  in  command  of  an  expedition 
14  June  1615,  was  the  first  to  round  the  cape 
which  he  called  Cape  Horn,  and  crossed  the 
Pacific  to  Batavia.  Here  he  was  arrested  for 
infringement  of  the  East  India  Company's  priv- 
ileges ;  but  on  his  return  was  acquitted,  while 
the  company  was  fined.  He  discovered  Schouten 
Island  on  the  northern  coast  of  New  Guinea. 

Schrader,  shrii'der,  Frederick  Franklin, 
American  journalist:  b.  Hamburg,  Germany,  27 
Oct.  1857.  He  removed  to  the  United  States 
in  1869,  and  has  done  journalistic  work  in  many 
American  cities.  He  is  now  (1904)  the  dramatic 
editor  of  the  Washington  'Post.'  He  has  pub- 
lished one  npvcl  'Jose'  (1900)  ;  and  several 
plays,  including:  'The  ^lan  from  Texas'; 
'Proposal  by  Proxy';  'Hawkcyc' ;  etc. 

Schrader,  Julius,  German  painter:  b.  Ber- 
lin 16  June  1815;  d.  Lichterfclde  16  Feb.  IQOO. 
He  studied  at  the  Berlin  Academy  and  at  Diis- 
seldorf  under  Schadow,  1837-45.  Subsequently 
he  traveled  in  Italy,  England,  Holland,  and 
Belgium,  and  in  the  last  country  fell  under  the 
inlluence  of  the  colorisls  Gallait  and  Riefoe.  In 
1851  he  became  professor  at  the  Berlin  Academy. 
Among  his  chief  works  are:  'Surrender  of 
Calais  to  Edward  TIL'  C1847)  ;  'Frederick  the 
Great  after  the  Battle  of  Kolin'  (1849)  ;  'Death 
of  Leonardo  da  Vinci'  (1851)  ;  'Milton  and  His 
Daughters'  (1S55);  'Cromwell  at  the  Death- 
Bed  of  His  Daughter'  (1859).  In  fresco  he 
painted  'First  Twelve  Christian  Monarchs'  in 
the  Royal  Chapel,  and  'Consecration  of  the 
Church  of  Saint  Sophia,  Constantinople'  in  the 
New  Museum,  Berlin.  Among  his  portraits  arc 
those  of  Humboldt  and  Ranke,  the  historian. 

Schreiner,  shri'ner,  Olive  fbetter  known  by 
name  of  Oi.ive  Sciireiner  Cronwrigiit).  pseu- 
donym "Rai.1'11  Iro.v,"  South  African  author:  b. 
Basutoland  about  i860.  In  1883  appeared 
"Ralph  Iron's"  first  work,  'The  Story  of  an 
African  Farm',  a  book  of  much  interest  with 
simple  yet  forceful  pictures,  from  the  Boer 
country.  Further  publications  are:  'Dreams' 
(5th  ed.  1893)  ;  'Dream  Life  and  Real  Life' 
(1893);  'Trooper  Peter  Halket  of  Mashona- 
land'   (1897)  ;  and  '.\n  English  South  .African's 


View  of  the  Situation'  (1899)  ;  a  critique  on  the 
Transvaal  difficulty  from  the  pro-Boer  position. 
She  was  married  in  1894  to  S.  C.  Cronwright 
with  whom  she  published  'The  Political  Situa- 
tion'   (1895). 

Schrevelius,  skrc-ve'li-us,  Cornelius,  Dutch 
scholar:  b.  Haarlem,  about  1615 ;  d.  about  1665. 
He  became  rector  of  the  school  of  Leyden  in 
1642,  and  turned  his  attention  exclusively  to 
classical  pursuits.  His  name  is  now  principally 
known  by  a  '^Manual  Greek  and  Latin  Dic- 
tionary* (1654),  which  has  been  often  reprinted 
in  most  countries  of  Europe.  An  edition,  with 
great  improvements,  by  Fleury-Lecluse,  appeared 
at  Paris  in  1820 ;  and  it  was  translated  into 
English,  with  very  extensive  additions  and  im- 
provements. He  edited  variorum  editions  of  the 
following  classics:  'Juvenal'  (1648),  'Hesiod' 
(1650), 'Terence'  (1651), 'Virgil'  (1652),  'Hor- 
ace' (1653),  'Homer'  (1656),  'Martial'  (1656), 
'Lucan'  (1658),  'Quintus  Curtius'  (1658), 
'Justin'  (1659),  'Cicero'  (1661),  'Ovid' 
(1662),  and 'Claudian'  {1665). 

Schreyer,  shri'cr,  Adolf,  German  artist:  b. 
Frankfort-on-the-Main  9  May  1828;  d.  Kronbcrg, 
Prussia,  29  July  1899.  He  studied  at  the  Stadel 
Institut,  Frankfort,  then  at  Stuttgart,  Munich 
and  Diisseklorf  and  supplemented  this  school  in- 
struction by  wide  travels  in  Europe  and  the 
East.  In  1862  he  became  court-painter  to  the 
grand  duke  of  Mecklenburg-Schwerin.  He 
was  a  member  of  the  academies  of  Antwerp  and 
Rotterdam.  Before  1870  he  lived  much  at  Paris ; 
but  after  that  year  lived  alternately  there  and  at 
Kronberg.  He  was  an  animal  painter,  especially 
choosing  the  horse  for  his  model  and  depicting 
it  in  vigorous  action  or,  when  held  in  rein,  with 
pawing  feet  and  distended  nostril.  He  was.  also, 
a  follower  of  Fromentin  in  his  love  of  Eastern 
subjects,  particularly  mounted  Arabs  dressed  m 
brilliantly  colored  clothes,  surrounded  by  a  heated 
palpitating  atmosphere.  Some  of  his  pictures 
are  'Artillery  attacked  by  Prussian  Hussars' 
(1854);  'Wallachian  Transportation  Train  in 
Rainy  Weather,'  at  Hamburg;  'Charge  of  Artil- 
lery of  the  Imperial  Guard'  (1865),  'Horses  of 
the  Irregular  Cossacks'  (1864)  at  Paris.  His 
'Battle  near  Waghensel,  in  1S49'  (1858)  ;  'Bat- 
tle of  Komorn,'  'An  Attack  of  Cavalry,'  and 
'Prince  Tluirn  and  Taxis  wounded  at  Temis- 
var'  arc  among  his  best  known  pictures,  but  are 
lodged  in  private  galleries  in  Europe.  Many 
canvases  by  Schreyer  are  to  be  found  in  the  pri- 
vate collections  of  the  United  States,  such  as  the 
Walters,  the  Vandcrhilt.  the  .\stor  and  the  Hun- 
tington galleries.  'The  Watering  Place'  is  at 
the  Corcoran  Gallery  at  Washington. 

Schubart,  shoo'bart.  Christian  Friedrich 
Daniel,  German  poet:  b.  Obersoiitheim, 
Swabia,  26  March  1739;  d.  Stuttgart,  Germany, 
10  Oct.  1791.  He  studied  theology  at  Jena 
where  he  lived  a  dissipated  life,  and  became 
musical  director  at  Ludwigsburg  in  1758,  but  was 
banished  because  of  his  dissolute  conduct,  .'\fter 
years  of  wandering  he  founded  his  'Deutsche 
Chronik'  at  Augsburg  in  1774,  but  was  driven 
thence  in  1777  and  removed  his  'Chronik'  to 
Ulm.  He  there  published  a  false  report  of  the 
death  of  Maria  Theresa  and  was  imprisoned  for 
10  years  wlien  he  was  released  at  the  demand  of 
Frederick  the  Great  in  1787.  He  then  became 
musical    and   theatre   director   in    Stuttgart   and 
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continued  tlie  publication  of  his  paper  under  the 
title  'Vaterlands-Chronik.'  He  wrote:  'Ge- 
dichte  aus  dem  Kerker'  (1785);  *Hymnus  auf 
Friedrich  den  Grossen'  (1786)  ;  etc.  His  'Ge- 
sammelte  Schrifte  und  Schicksale'  was  published 
in  eight  volumes  (1839-40).  Consult  Strauss 
'Schubart's  Leben  in  seinen  Briefen'   (.1849). 

Schubert,  shoo'bert,  Franz  Peter,  Austrian 
composer:  b.  Vienna  31  Jan.  1797;  d.  there  ig 
Nov.  1828.  His  extraordinary  musical  gifts  were 
displayed  at  a  very  early  age,  and  his  talents  were 
so  pronounced  that  his  teachers  had  little  else 
to  do  but  kindle  the  ever  present  though  dor- 
mant spark. 

Before  he  was  11  years  old  he  was  the  lead- 
ing soprano  in  the  Lichtenthal  choir,  and  he 
also  played  the  violin  solos  in  the  services,  be- 
sides composing  songs  and  pieces  for  strings  and 
piano.  In  his  12th  )'ear  he  entered  the  Irp- 
pcrial  Convict,  or  school  for  educating  choristers 
for  the  court  chapel.  His  first  piano  composi- 
tion, dated  8  April-i  May  1810,  appears  to 
have  been  a  four-hand  Fantasia,  containing  a 
dozen  or  more  movements.  While  at  the  "Con- 
vict" he  composed  his  first  symphony,  in  D,  in 
connection  with  the  celebration  of  the  birthday 
of  Dr.  Lang,  the  director  of  the  school.  His 
school-days  at  an  end,  he  returned  home  about 
the  end  of  October  1S12,  in  which  year  his 
mother  died.  He  then  joined  his  father  in 
school-work  and  for  three  years  taught  the 
primary  class.  Apart  from  his  school  duties 
he  naturally  devoted  himself  to  composition, 
especially  in  the  direction  of  setting  words  to 
music,  to  which  he  gave  himself  up  with  tre- 
mendous enthusiasm.  His  melodies  seemed  to 
be  endless,  his  songs  sprang  into  existence, 
and  poets  could  scarcely  write  down  their  verses 
before  Schubert  had  them  set  to  music.  In  the 
intervals  snatched  from  his  regular  duties,  he 
found  time  to  write  eight  operas,  four  masses, 
and  other  sacred  works,  besides  a  great  num- 
ber of  songs.  In  1S17  he  was  enabled  to  throw 
off  the  fetters  of  his  school  work  through  the 
generosity  of  his  friend  Schober.  From  this 
time  till  his  death  there  was  only  one  brief 
decade,  but  the  number  of  his  compositions  dur- 
ing that  time  is  stupendous.  He  composed  with 
the  greatest  ease  and  rapidity,  and  it  is  said  that 
he  could  readily  keep  up  a  conversation  while 
writing  even  his  best  pieces.  He  never  hesi- 
tated, and  seldom  revised  anything  he  wrote. 
His  compositions  included  more  than  70  part 
songs,  some  18  works  for  the  stage,  8  sacred 
pieces,  20  string  quartetts,  10  symphonies,  and 
24  pianoforte  sonatas,  but  after  all  it  was  not 
through  these  that  Schubert's  name  was  immor- 
talized, but  through  his  songs,  the  titles  of 
nearly  500  of  which  are  recorded.  They  were 
full  of  dramatic  intensity,  poetrj',  and  pathos, 
and  full  of  music  of  infinite  beauty  set  to  long, 
complex  poems,  to  which  he  arranged  accom- 
paniments of  complete  fitness  and  endless  variety. 

His  engagement  as  teacher  of  music  in  the 
family  of  Count  Esterhazy  during  the  summer 
of  1818,  at  Zselesz,  was  the  source  of  his  first 
regular  income.  There  were  two  daughters  in 
the  Esterhazy  family,  Marie  and  Caroline,  and 
a  little  boy  of  five.  The  congenial  occupation 
of  teaching  them  was  renewed  later,  in  1824, 
at  which  time  he  composed  his  'Grand  Duo> 
(opus  140),  full  of  individualism  and  truly  a 
symphonic    work   in    its    fullest    sense.     During 


that  summer  he  also  composed  his  sonata  in  B^, 
the  variations  in  Az,  and  a  number  of  other 
pieces,  presumably  for  use  in  the  musical  edu- 
cation of  the  Count's  children. 

To  attempt  to  even  mention  any  considerable 
number  of  Schubert's  compositions  here  is 
manifestly  impossible,  but  very  complete  lists  of 
his  works,  arranged  both  alphabetically  and 
also  in  the  order  of  their  composition,  may  be 
found  in  Grove's   'Dictionary  of  Music* 

One  of  Schubert's  closest  friends  was  Vogl, 
the  tenor,  through  whose  influence  the  atten- 
tion of  theatrical  managers  was  attracted  toward 
him.  He  had  already  written  a  comic  operetta, 
the  'Zwillingsbriider,*  for  the  Karntnerthor  thea- 
tre, and  not  long  after  he  was  commissioned  by 
a  rival  theatre  to  write  the  music  for  the  'Zau- 
berharfe,'  or  'Magic  Harp,*  which  he  is  said 
to  have  completed  in  two  weeks,  and  which  was 
first  performed  on  19  Aug.  1820,  in  the  Theatre 
an-der-\Vien.  During  this  year,  too,  he  wrote 
several  of  his  best  songs,  including  the  famous 
'Im  Walde'  or  'Waldcsnacht.* 

In  the  following  February,  when  Schubert 
was  entering  his  25th  year,  his  talents  began 
to  receive  recognition,  and  the  publication  of 
his  songs  was  at  last  within  sight.  The  'Erl 
King'  was  chosen  first  and  was  published  (on 
commission)  on  i  April  1821,  enough  money 
having  been  subscribed  at  one  of  the  Gundelho'f 
concerts  to  defray  the  cost  of  printing,  en- 
graving, and  still  leave  something  over  for  fu- 
ture publications.  Seven  more  songs  (consti- 
tuting op.  3  and  4)  were  published  on  29  May, 
op.  5  on  9  July,  op.  6  on  23  August,  and  op.  7 
on  27  November.  The  next  appeared  on  9 
May  1822,  as  "the  property  of  the  publishers,'* 
who  now  stopped  publication  by  commission, 
realizing  that  they  could  assume  the  responsi- 
bility without  risk. 

In  August  1821  he  began  his  symphony  in  E, 
which,  although  he  did  not  complete  the  writing 
of  it,  is  remarkable  for  the  rapidity  with  which 
it  was  composed.  It  is  said  that  he  probablj' 
did  not  occupy  himself  with  it  for  more  than 
a  few  hours,  and  yet  it  filled  167  pages.  A 
month  or  two  later  he  wrote  two  acts  of  'Al- 
fonso and  Estrella,*  the  words  being  supplied 
by  Schober.  The  third  act  was  finished  in 
February  1822,  but  no  public  performance  of 
it  was  given  until  26  years  after  Schubert's 
death,  one  cause  of  this  delay  being  that  the 
original  accompaniments  proved  impossible  for 
a  band  to  play.  During  1823  Schubert  paid 
special  attention  to  operatic  music  but  without 
marked  success,  perhaps  because  the  hbrettos 
were  unsuitable.  On  this  point  Liszt  regarded 
it  as  extraordinary  that  one  w-ho  had  been 
brought  up  to  love  the  finest  poetry  should  ac- 
cept the  absurd  and  impracticable  librettos  which 
v.'ere  offered  him,  and  which  resulted  in  so 
much  of  his  brilliant  music  being  practically 
lost  to  the  world.  It  was  in  this  same  year 
that  his  famous  "Miiller-lieder"  were  composed 
consisting  of  musical  settings  to  Wilhelm  Miil- 
ler's  poems,  a  copy  of  which  he  had  borrowed 
from  his  friend  Randhartinger  when  visiting 
him. 

The  rejection  of  his  opera  'Fierabras'  in 
1824  filled  him  with  distress,  from  which  how- 
ever he  was  aroused  by  the  quiet  joys  of  his 
second  stay  with  the  family  of  Count  Ester- 
hazy at   Zselesz.     During  these   happy   days  he 
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probably  wrote  his  lovely  string  quartette  in 
A  minor  and  the  'Divertissement  a.  la  Hon- 
groisc'  for  four  hands,  as  well  as  several  other 
pieces  already  mentioned. 

Some  of  his  best  compositions  in  1826  were 
the  string  quartettes  in  D  minor  and  G,  the  'Ron- 
deau brillant,*  as  well  as  the  Sonata  in  G 
major,  which  Schumann  regarded  as  his  "'most 
perfect  work  both  in  form  and  composition." 
The  number  of  pieces  published  in  that  year 
was  very  large,  showing  that  a  popular  demand 
for  his  music  had  arisen,  but  nevertheless  Schu- 
bert was  always  poor,  partly  because  his  profits 
■were  so  small,  and  partly  because  he  allowed 
himself  to  be  imposed  upon  by  his  friends. 

The  year  of  1827  was  notable  as  the  one  in 
which  Beethoven  died.  He  and  Schubert  had 
not  been  intimate,  and  the  latter's  visit  to 
Beethoven  in  1822  had  ended  disastrously,  for 
on  looking  over  the  'Variations'  Beethoven  had 
pointed  out  something  which  astonished  him, 
whereupon  Schubert  is  said  to  have  lost  his 
self-control  and  to  have  rushed  from  the  room. 
In  April  of  this  year  was  written  the  beautiful 
'Nachtgesang  im  Walde'  for  four  men's  voices 
and  four  horns,  and  a  spring  song  for  men's 
voices.  In  this  year  he  was  elected  a  member 
of  the  Musical  Society  of  Vienna,  which  gave 
him  considerable  satisfaction. 

The  last  year  of  Schubert's  life,  1828,  was 
remarkable  for  the  number  of  his  compositions, 
among  which,  writes  Grove,  were  "his  greatest 
known  symphony  (in  C),  his  greatest  and  long- 
est Mass,  his  first  Oratorio,  his  finest  piece  of 
chamber  music,  three  noble  P.  F.  sonatas,  and 
some  astonishinglj'  fine  songs."  On  26  March 
he  gave  his  first  evening  concert  in  the  hall  of 
the  Musik-Verein.  The  programme  was  very  at- 
tractive and  the  applause  great.  In  the  month 
before  he  died  he  wrote  a  new  'Benedictus*  to 
one  of  his  Masses,  wind-acconipanimcnts  to  his 
'Hymn  to  the  Holy  Ghost,'  a  long  sccna  for 
a  soprano  voice,  and  a  song  entitled  'Die  Tau- 
benpost,'  which  is  thought  to  have  been  his  last 
composition.  He  was  buried,  in  accordance  with 
his  dying  wishes,  in  the  Ortsfriedhof  in  the 
village  of  Wtihring,  and  in  a  grave  only  sepa- 
rated by  two  others  from  the  one  which  held  the 
remains  of  Beethoven. 

Schubert's  most  prominent  characteristics 
were  truthfulness,  honesty,  good-humor,  and  a 
cheerful,  contented  disposition.  With  his  inti- 
mates he  was  entirely  at  ease,  genial  and  even 
boisterous  at  times,  but  at  a  fasliionable  gather- 
ing he  was  shy  and  silent.  Of  his  musical 
genius  no  better  description  can  be  given  than 
in  the  words  of  Liszt:  "He  was  the  most  poet- 
ical musician  that  ever  was ;  and  the  main  char- 
acteristics of  his  music  will  always  be  its  vivid 
personality,  fulness,  and  poetry.  In  the  case 
of  other  great  composers,  the  mechanical  skill 
and  ingenuity,  the  very  case  and  absence  of  ef- 
fort with  which  many  of  their  effects  are  pro- 
<luced,  or  their  pieces  constructed,  is  a  great 
element  in  the  pleasure  produced  by  their  music. 
Not  so  with  Schubert.  In  listening  to  him  one 
is  never  betrayed  into  exclaiming  'how  clever' ; 
but  very  often,  'how  poetical,  how  beautiful, 
how  intensely  Schubert.'  ".  Consult:  Ferris 
'The  Great  German  Composers'  (1878)  ; 
Kreisslevon  Hcllborn,  'Franz  Schubert,  eine 
biographische  Skizze'  (1861-5;  English  transla- 
tion 1869)  ;  Frost,  'Schubert'   (1! 


Schultze,  shoolt'se,  Carl  Emil,  American 
newspaper  artist:  b.  Lexington,  Kj'.,  25  May 
1866.  He  was  educated  at  Lexington  and  at 
Cassel,  Germany,  began  drawing  for  newspapers 
and  under  the  name  of  "Bunny"  created  the  pop- 
ular "Foxy  Grandpa"  series  of  comic  pictures 
published  since  January  igoo  in  two  New  York 
journals.  He  is  the  author  of  'Vaudevilles  and 
Other  Things'  (1900);  'The  Adventures  of 
Foxy  Grandpa'   (1900J  ;  etc. 

Schuiz,  shoolts,  Leo,  American  musician: 
b.  Posen,  Germany,  28  March  1865.  He  was  edu- 
cated at  Posen,  came  to  the  United  States  in 
1889,  was  professor  of  the  New  England  Con- 
servatory until  1898,  and  since  i8go  has  been 
connected  with  the  New  York  Philharmonic 
Society.  He  has  published  several  volumes  of 
musical  compositions. 

Schulze-Delitzsch,  shoolt'se-da'lTch,  Her- 
mann, German  politician  and  economist:  b. 
Delitzsch,  Prussian  Sa.xony,  29  Aug.  1808;  d. 
Potsdam  29  April  18S3.  After  legal  courses  at 
Leipsic  and  Halle,  he  entered  the  Prussian  pub- 
lic service;  but  from  1841  devoted  his  attention 
to  the  economic  betterment  of  small  farmers  and 
artisans.  Among  his  various  activities,  the  most 
important  was  the  establishment  of  the  "people's 
bank"  system,  inaugurated  at  Delitzsch.  In  these 
banks,  the  subscribers  made  small  deposits,  ob- 
taining proportional  credit  and  dividends;  the 
management  being  vested  in  a  board  composed 
of  subscribers.  In  1859  the  more  than  200  such 
banks  were  centrally  organized  under  the  direc- 
tion of  Schulze-Delitzsch.  At  the  time  of  his 
death  there  were  in  Germany  alone  3,500 
branches,  with  more  than  $100,000,000  in  de- 
posits ;  while  the  system  had  been  extended  to 
Austria,  Italy,  Belgium,  and  Russia.  Consult 
his  'Vorschuss-  und  Kredit-Verzine  als  Volks- 
banken'  (5th  ed.  1876)  ;  also  the  life  by  Bern- 
stein  (1879). 

Schumann,  shoo'man,  Clara  Josephine 
Wieck,  German  pianist,  wife  of  Robert  Schu- 
mann: b.  Leipsic  13  Sept.  1819;  d.  Frankfort-on- 
Main  20  May  1896.  She  was  the  daughter  of  the 
pianist  Frederick  Wieck,  from  whom  she  re- 
ceived instruction  for  15  years  and  for  the  first 
time  took  part  in  a  public  concert  in  her  9th 
year.  When  Paganini  appeared  at  Leipsic  in 
1829  he  produced  a  profound  impression  upon 
her  and  her  musical  genius  was  developed  still 
further  by  a  tour  with  her  father  through  the 
musical  centres  of  Germany  and  France.  While 
she  derived  her  marvelous  technique  from  her 
father,  she  was  well  grounded  in  the  theory  of 
music  by  Kupsch  and  H.  Dorn.  She  was  the 
first  to  bring  Chopin's  works  into  notice  and 
favor  with  the  German  public.  In  1840  she  was 
rnarricd  to  Robert  Schumann  (q.v.)  and  shared 
his  artistic  work,  and  European  successes  until 
his  death  in  1856,  after  which  she  pursued  her 
public  career  alone.  In  1878  she  was  appointed 
teacher  in  the  Conservatory  of  Frankfort-on- 
Main,  where  she  met  with  success  in  that  ca- 
pacity, and  continued  to  turn  out  a  scries  of 
iiiilliant  pupils  until  1892.  She  was  equally- 
gifted  as  a  performer,  te.acher  and  composer, 
and  anuing  her  works  at  least  40  are  in  print 
and  comprise  songs,  a  concert  for  the  piano,  a 
trio  for  the  piano,  preludes  and  fugues. 


SCHUMANN 


Schumann,  Robert,  German  composer: 
composer:  b.  Zwickau,  Saxony,  8  June  1810;  d. 
Endenich,  near  Bonn,  29  July  1856.  His  father, 
who  was  a  bookseller  and  an  author  of  some  note, 
while  not  directly  assisting  him  toward  a  musical 
career,  encouraged  him,  and  endeavored  to  ob- 
tain the  services  of  Von  Weber  as  his  instructor. 
After  his  father's  death,  when  Robert  was  16, 
he  attended  the  gymnasium  at  Zwickau,  and 
later  the  University  of  Leipsic.  At  17  he  set  a 
number  of  his  own  pieces  to  music.  His  aca- 
demic work  had  been  largely  confined  to  law 
and  philosophy,  but  at  20  he  began  serious  piano 
study  under  Wieck  and  Heinrich  Dorn.  An  un- 
wisely chosen  method,  intended  to  secure  inde- 
pendent action  of  his  fingers,  resulted  in  the 
crippling  of  one  of  the  fingers  of  his  right  hand, 
which  unfitted  him  for  becoming  a  piano- 
player,  and  thenceforward  he  devoted  himself 
to  composing.  In  1S34  he  assisted  in  found- 
ing, and  until  1844  edited,  a  musical  journal, 
the  <Neue  Zeitschrift  fur  Musik,*  for  advancing 
the  art  and  emancipating  it  from  old-fashioned 
methods  and  from  French  and  Italian  influ- 
ences. Convinced  that  German  art  had  not  yet 
reached  its  full  development,  he  thus  expressed 
himself:  "Consciously  or  unconsciously  a  new 
and  as  yet  undeveloped  school  is  being  founded 
on  the  basis  of  the  Beethoven-Schubert  roman- 
ticism, a  school  which  we  may  venture  to  ex- 
pect will  mark  a  special  epoch  in  the  history  of 
art.» 

In  1833  Schumann  occupied  himself  with 
studies  in  composition,  and  also  published  his 
first  'Impromptus*  (op.  s).  In  this  year,  too, 
he  commenced  his  *F  minor  Sonata'  (op.  11), 
and  completed  the  toccata  which  he  had  com- 
menced in  1829.  A  turning-point  was  reached 
in  his  life  in  October  1833  when  Mendelssohn 
and  he  met  at  a  musical  gathering  at  Wieck's. 
A  strong  intimacy  seems  to  have  growm  up 
between  them.  Schumann  declared  that  Men- 
delssohn was  the  greatest  living  musician,  and 
that  he  looked  up  to  him  as  a  "high  mountain- 
peak."  Mendelssohn  at  first  saw  in  Schumann 
only  the  literary  man  and  the  art  critic,  but  it 
is  significant  that  when,  in  1843,  Mendelssohn 
established  the  Leipsic  Conservatorium,  Schu- 
mann was  appointed  teacher  of  playing  from 
score.  While  there  he  introduced  the  use  of 
the  piano  with  pedals  as  a  preparation  for  play- 
ing  the   organ. 

Schumann's  marriage  in  1840  to  Clara  Wieck, 
daughter  of  his  old  teacher,  was  apparently 
a  very  happy  one,  and  the  fact  that  he  soon 
afterward  began  to  compose  love  songs  does 
not  weaken  this  belief.  At  the  same  time  his 
•wife  regarded  it  as  her  greatest  privilege  to  in- 
terpret his  compositions  faithfully  to  the  public, 
nor  was  it  long  before  she  became  the  leading 
woman  pianist  of  Germany.  In  the  year  after 
his  marriage  he  paid  more  special  attention  to 
symphonic  work,  composing  three  entire  num- 
bers, only  one  of  which,  however  —  in  Bz  —  was 
published  at  that  time.  He  also  wrote  the  first 
movement  of  the  'Pianoforte  Concerto  in  A 
minor.'  In  1842  Schumann  accompanied  his 
wife  on  a  concert  tour  to  Hamburg.  The  latter 
proceeded  alone  from  there  to  Copenhagen, 
while  he  returned  to  Leipsic.  Later  they  vis- 
ited Bohemia,  and  met  Prince  Metternich,  at 
whose  invitation  they  went  to  Vienna.  In  1844 
they  traveled  to  Russia,  Madame  Schumann  giv- 


ing concerts  in  several  of  the  large  cities ;  but 
Schumann,  who  loved  the  quiet  of  domestic 
life,   was  always  impatient  to   return  home. 

The  style  of  Schumann's  compositions  under- 
went a  decided  change  in  1843,  the  principal 
work  of  the  year  being  'Paradise  and  the  Peri,' 
for  solo  voices,  chorus,  and  orchestra.  It  was 
first  performed  on  4  December,  and  was  con- 
ducted by  Schumann  in  person.  He  also  com- 
posed his  popular  'Variations'  for  two  pianos 
(op.  46),  and  from  this  time  his  reputation  in 
Germany  was  firmly  established.  Thus  en- 
couraged, he  began  in  the  following  year  the  sec- 
ond of  his  two  most  famous  choral  works  consist- 
ing of  a  musical  setting  to  Goethe's  'Faust.* 
About  this  time  he  gave  up  the  editorship  of  his 
paper,  and  changed  his  residence  to  Dresden, 
where  he  at  first  lived  in  seclusion  on  account 
of  his  nervous  condition,  resulting  doubtless 
from  overwork.  In  1845-6  he  composed  his 
'Studies'  and  'Sketches'  for  the  pedal-piano,  as 
well  as  his  famous  'C  major  Symphony,'  first 
produced  by  Mendelssohn  at  the  Gewandhaus 
in  Leipsic,  5  Nov.  1846.  In  Dresden  he  met 
Richard  Wagner,  for  whose  work  he  expressed 
great  admiration,  but  on  account  of  their  very 
different  natures  they  were  never  in  close  sym- 
pathy. The  former  was  high-spirited  and  talka- 
tive, while  Schumann,  always  reserved,  was 
growing  more  and  more  silent.  The  idea  of  the 
improvement  of  German  operatic  music,  long  a 
favorite  subject  with  Schumann,  now  led  him 
to  write  an  opera.  He  chose  as  his  subject  the 
legend  of  Saint  Genevieve,  but  only  after  long 
and  irritating  delays  was  the  first  performance 
of  'Genoveva'  arranged.  This  took  place  on 
25  June  1850  under  Schumann's  own  direction. 
The  criticisms  of  this  first  attempt  at  dramatic 
work  were  on  the  whole  unfavorable,  and  it 
is  said  that  he  derived  far  more  gratification 
from  the  reception  accorded  to  his  music  of 
'Faust.'  He  also  wrote  an  excellent  musical 
setting  for  Byron's  'Manfred,'  which  had  its 
first  performance  in  Weimar  13  June  1852. 

While  living  in  Dresden  he  undertook  the 
direction  of  the  Liedertafel,  and  in  1848  he  es- 
tablished a  choral  society.  Two  years  later  he 
accepted  the  position  of  municipal  director  of 
music  at  Diisseldorf.  Here  he  had  the  direction 
of  a  vocal  organization  and  an  orchestra.  His 
duties  were  sufficiently  light,  however,  to  leave 
him  ample  time  for  social  enjoyment,  in  which 
he  took  great  pleasure.  His  generous  nature 
was  manifested  by  his  arrangement  of  a  series 
of  concerts,  some  of  which  were  devoted  wholly 
to  the  works  of  other  living  composers.  This 
was  in  line  with  his  desire  to  aid  in  advancing 
the  interests  of  those  less  famous  than  himself. 
As  a  conductor  Schumann  was  not  regarded  as 
a  success.  His  lack  of  presence  of  mind  and  of 
sympathy  with  the  players  w'as  conspicuous, 
and  contributed  largely  to  his  unpopularity 
as  a  leader.  This  unfortunate  condition  of 
things,  combined  with  the  return  of  a  brain 
affection,  symptoms  of  which  had  been  first 
manifested  as  far  back  as  1833,  at  length 
made  it  necessary  for  him  to  resign  his  post, 
which  he  did  in  1853.  During  his  residence  in 
Diisseldorf  the  number  of  his  compositions  was 
very  great,  including  the  celebrated  'Ez  Sym- 
phony,' which,  it  is  believed,  was  intended  to 
convey  by  musical  expression  the  impressions 
he  received  during  a  visit  to  Cologne.     It  was 
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first  performed  on  6  Feb.  1851,  almost  exactly 
three  years  before  that  sad  day  when,  in  a  state 
of  utter  mental  distraction,  he  sought  to  end 
his  life  by  jumping  into  the  Rhine.  He  was 
saved  by  some  boatmen,  but  unmistakable 
signs  of  insanity  soon  appeared,  although  for 
a  brief  period  later  his  mind  became  wonder- 
fully calm  and  clear,  and  with  it  returned  his 
old  love  of  work.  His  mental  powers  were 
shattered,  however,  and  the  last  two  years  of 
his  life  were  spent  in  an  asylum  at  Endenich. 
He  was  buried  at  Bonn.  A  monument  over  his 
grave  was  unveiled  on  2  Maj'  1880. 

Schumann's  works  present  a  rare  combina- 
tion of  passion  and  tenderness.  He  did  much 
for  the  development  of  piano-playing,  and  his 
numerous  songs  reveal  the  grandeur  and  depth 
of  his  unselfish  nature.  His  compositions  con- 
sist of  orchestral  works,  vocal  works  with  or- 
chestral accompaniment,  choruses,  a  large  num- 
ber of  songs,  chamber  music,  and  also  many 
pieces  for  tlie  organ  and  piano.  Striking  fea- 
tures of  Schumann  as  a  composer  are  his  orig- 
inality and  his  cautious  approach  to  the  more 
difficult  classes  of  work.  At  the  outset  of  his 
career  he  chose  simple  forms,  building  several 
together  for  his  longer  pieces.  From  this 
method,  however,  resulted  no  unevenness  or 
inharmoniousness,  a  fact  which  bears  strong  wit- 
ness to  the  greatness  of  his  creative  abilities. 
In  the  composition  of  songs  Schumann  must 
be  conceded  to  take  rank  with  such  composers  as 
Schubert  and  Mendelssohn.  As  one  of  his  biog- 
raphers writes:  "Schubert  shows  the  greatest 
wealth  of  melody,  Mendelssohn  the  most  perfect 
roundness  of  form ;  but  Schumann  is  by  far  the 
most  profoundly  and  intellectually  suggestive.*' 

Until  Schumann  reached  his  30th  year  he 
wrote  almost  entirely  for  the  piano,  and  his 
method  of  treating  the  instrument  must  be  re- 
garded as  strictly  original.  He  followed  none 
of  the  methods  of  the  older  composers,  ahhongh 
he  was  evidently  familiar  with  their  work.  His 
earlier  compositions  strike  the  hearer  as  the 
result  of  sudden  impulses,  and  therefore  con- 
tain much  that  is  apparently  at  variance  with 
the  establislied  laws  of  art,  hut  this  in  no  wise 
detracts  from,  but  rather  adds  to,  the  freshness 
and  originality  of  their  conception. 

His  symphonies  are  generally  regarded  as 
the  most  important  contributions  of  this  class 
since  the  time  of  Beethoven,  whom  he  ap- 
proached quite  nearly  at  times,  and  whose  works 
occasionally  served  as  his  models.  His  love  for 
sacred  music  was  developed  only  a  few  years 
before  his  death.  In  writing  to  a  friend  in 
1851  he  said:  "It  must  always  be  the  artist's 
highest  aim  to  apply  his  powers  to  sacred 
music.  But  in  j'outh  we  are  firmly  rooted  to 
the  earth  by  all  our  joys  and  sorrows;  it  is 
only  with  advancing  age  that  the  branches 
stretch  higher,  and  so  I  hope  that  the  period 
of  my  higher  efforts  is  no  longer  distant."  Sev- 
eral compositions  of  this  class  arc  recorded, 
one  of  the  most  famous  being  op.  71,  an 
Advent  hymn  for  solo,  cliorus,  and  orchestra; 
op.  93,  a  motet  for  men's  voices ;  op.  144,  a 
New  Year's  hymn  for  chorus  and  orchestra ;  his 
'Mass,'  op.  147,  and  a  'Rerpiiem,'  op.  148. 
These,  while  not  counted  among  his  greatest 
works,  were  trrandly  conceived,  and  wilh  his 
other  compositions  must  be  a  lasting  monument 
to  his  imperishable  genius. 


A  list  of  Schumann's  works  may  be  found 
in  the  catalogue  of  Schuberth  &  Co.  (1860-1), 
while  a  complete  index  to  all  his  published  com- 
positions was  compiled  by  Alfred  Dorffel  and 
was  printed  as  a  supplement  to  the  'Musikali- 
sches  Wochenblatt'   (Leipsic  1875). 

R.  I.  Geare, 
National  Museum,  iroshingtoii,  D.  C. 

Schurman,  shoor'man,  Jacob  Gould,  Amer- 
ican educator :  b.  Freetown,  Prince  Edward 
Island,  22  May  1854.  His  father  was  descended 
from  Dutch  stock  and  his  mother  was  an  Eng- 
lishwoman. He  was  educated  in  the  provinces 
where  he  gained  the  Gilchrist  Dominion  Scholar- 
ship in  1875  and  studied  later  at  London  and 
Edinburgh  universities.  He  was  elected  to  the 
Hibbert  traveling  fellowship  in  1878  and  spent 
two  years  at  Heidelberg,  Berlin  and  Gottingcn 
mainly  occupied  with  the  study  of  philosophy. 
In  1880  he  became  professor  of  philosophy  and 
English  literature  at  Acadia  College,  Nova 
Scotia,  and  in  1S82  removed  to  a  similar  post  at 
Dalhousie  College.  In  1886  he  became  professor 
of  philosophy  at  Cornell  University  and  in  1890 
was  made  dean  of  the  Sage  School  of  Phi- 
losophy there.  In  1892  he  was  elected  to  the 
presidency  of  the  university.  He  was  appointed 
by  President  McKinley  chairman  of  the  United 
States  Philippine  commission  in  1899  and  spent 
the  larger  part  of  that  year  in  the  Philippine 
Islands.  His  published  works  are  'Kantian 
Ethics  and  the  Ethics  of  Evolution'  (1881); 
'The  Ethical  Import  of  Darwinism'  (1888); 
'Belief  in  God'  (1890)  ;  'Agnosticism  and  Re- 
ligion' (i8g6)  ;  'A  Generation  of  Cornell' 
(1898);  'Philippine  Afifairs  —  A  Retrospect  and 
Outlook'  (1902).  He  is  also  joint  author  of  the 
'Report  of  the  Philippine  Commission'  rendered 
to  Congress  in  1900. 

Schurz,  shoorts,  Carl,  German- American 
publicist,  editor,  and  author:  b.  Liblar,  near 
Cologne,  Prussia.  2  March  1829;  d.  New  York 
City,  14  Alay  1906.  He  studied  at  the  University 
of  Bonn,  in  1848  with  others  published  a  revolu- 
tionary journal,  in  1849  escaped  to  the  Palat- 
inate upon  the  failure  of  an  insurrection  which 
he  promoted  at  Bonn,  took  part  in  the  de- 
fense of  Rastadt,  and  upon  its  surrender  tied  to 
Switzerland.  In  1850  he  returned  to  Germany, 
going  thence  to  .Scotland  and  to  Paris,  where  he 
was  a  correspondent  for  the  German  press, 
and,  after  a  year  in  Ixindon,  came  to  the 
United  States  "(1852),  where  until  1855  he  re- 
sided in  Philadelphia.  Having  then  removed  to 
Madison,  Wis.,  he  identified  himself  wilh  the 
Republican  party,  and  by  his  speeches  made  him- 
self an  important  factor  in  determining  the  Ger- 
man clement  of  the  State  against  slavery.  He 
participated  in  the  Lincoln-Douglas  senatorial 
canvass  in  Illinois,  entered  legal  practice  at 
Milwaukee,  was  a  member  of  llic  national  Re- 
publican convention  of  i860,  and  assisted  largely 
in  the  framing  of  its  platform.  During  the  en- 
suing campaign  he  spoke  much  In  both  German 
and  F.nglish.  He  was  appointed  by  Lincoln 
minister  to  Spain,  hut  in  December  1861  re- 
signed to  enter  the  army,  receiving  a  commission 
as  brigadier-general  of  volunteers.  He  dis- 
tinguished himself  at  the  second  Bull  Run  (Man- 
assas), was  promoted  major-general  14  March 
1863,  commanded  a  division  at  Chancell  irsville. 
lieUl  temporary  command  of  the  nth  corps  at 
Gettysburg,  and  took  part  at  Chattanooga.    After 
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the  war  he  returned  to  professional  practice,  in 
186S-6   was   Washington    correspondent   ot   the 
New   York   Tribune,   and   was   made   by    presi- 
dent Johnson  a  special  commissioner  to  report  on 
the    workings    of    the    Freedmen  s    Bureau.      In 
1868  he  was  temporary  chairman  of  the  conven- 
tion that  nominated  Grant,  whom  he  actively  sup- 
ported in  campaign.     In  i86g-75  he  was  senator 
from   ^lissouri.     He  vigorously   opposed   many 
of  the  leading  measures  of  the  Grant  administra- 
tion   in   1872   helped  to  organize  the  "Liberal" 
party    and    presided    over    the    Cincinnati    con- 
vention  which   nominated   Greeley,  but  in    ib/Ci 
supported  Hayes,  by  whom  he  was  made  secre- 
*ary  of  the  interior.     He  introduced  competitive 
examinations  for  posts  in  the  civil  service,  and 
provided  for  forest  protection  on  public  domains. 
From  the  close  of  the  administration  to  1884  he 
was  editor  of  the  New  York  Evciidis  Post.    In. 
the  canvasses  of   1884,   1888,   and   1892  he  sup- 
ported   Cleveland.       He    had    been    prominently 
identified  with  th;  Civil  Service  Reform  League, 
and  later  with  the  Anti-Imperialist  League.    His 
speeches   and   contributions  to  periodicals  were 
numerous  and  able.     Among  his  many  publica- 
tions  are:   a   volume   of    <Speeches>    (1861),  a 
<Life  of  Clay>    (1887),  and  'Abraham  Lincoln: 
An  Essay'   (1891). 

Schuvaloff,  shoo'va-lof,  Peter  Andreievitch, 
Count,  Russian  diplomat:  b.  Saint  Petersburg, 
Russia,  15  July  1827;   d.  there  22  March   1889. 
He  early  entered  the  army,  rose  to  the  rank  of 
general  at  30,  was  head  of  a  department  in  the 
ministry  of  the  interior  in  1862,  governor  of  the 
Baltic  provinces  in  1864-6,  and  in  the  latter  year 
was  appointed  chief  of  the  secret  service.     He 
was  sent  to  London  in  1873  as  special  ambassa- 
dor   and    arranged    the    marriage    between    the 
daughter   of   Alexander    II.,    and   the    Duke   of 
Edinburgh.     In    1878   he    was    a   representative 
at  the  Congress  of  Berlin,  and  later  as  ambassa- 
dor to  England  he  was  instrumental  in  preserv- 
ing friendlv  relations  between  Great  Britain  and 
Russia  after  the  Russo-Turkish  war  of  1877-8. 
Schuyler,  ski'Ier,  Aaron,  American  educa- 
tor: b.  Seneca  County,  N.  Y.,  7  Feb.  1828     He 
was  educated  at  Seneca  Academy,  Ohio,  and  was 
its    principal    1851-62.      He    was    professor    of 
mathematics  at  Baldwin  University,  Ohio,  1862- 
75,  and  president,   1875-85.     In  the  last  named 
year  he  became  president  of  Kansas  Wesieyan 
University   at    Salina,    and    six   years    later   as- 
sumed    the     professorship     of    philosophy     and 
higher  mathematics  which  he  still  holds.     He  is 
the  author  of  various  text-books  on  mathematics, 
logic,  psychology,  ethics,  and  social  science. 

Schuyler,  Eugene,  American  diplomat:  b. 
Ithaca,  N.  Y.,  26  Feb.  1840;  d.  Cairo,  Egypt,  18 
July  1890.  He  was  graduated  at  Y'ale  in  1859 
and  at  Columbia  Law  School  in  1863.  After 
practising  law  he  entered  the  diplomatic  service 
in  1866,  was  consul  at  Moscow  and  Reval,  and 
secretary  of  legation  at  Saint  Petersburg,  i87cM5. 
In  1876  he  was  transferred  to  Constantinople 
and  that  year,  after  careful  investigations,  ren- 
dered an  important  report  on  the  Turkish 
massacres  in  Bulgaria.  In  1878  he  was  consul 
at  Birmingham;  the  next  year,  consul-general 
at  Rome,  and  in  1880  became  charge  d'affaires 
and  consul-general  at  Bucharest.  In  1881  the 
United  States  government  authorized  him  to  ar- 
range   and    sign    the    commercial    and    consular 


treaties  with  Rumania  and  Servia  and  in  the  fol- 
lowing year  he  assumed  toward  those  two  coun- 
tries and  Greece  the  post  of  minister-resident 
and  consul-general.  In  1889  he  became  consul- 
general  at  Cairo.  He  published  'Peter  the  Great, 
Emperor  of  Russia'  (1884)  ;  'Turkestan:  Notes 
of  a  Journey  in  Russian  Turkestan,  Khokand, 
Bokhara  and  Kuldja'  (1876)  ;  'American 
Diplomacy  and  the  Furtherance  of  Commerce 
(1886).  He  also  made  translations  from  Tol- 
stoi and  Turgenieff. 


Schuyler,  Montgomery,  American  journal- 
ist :  b.  Ithaca,  N.  Y.,  19  Aug.  1843.  He  was  edu- 
cated at  Hobart  College,  served  in  the  Union 
army  in  1862-3,  was  on  the  staff  of  the  New  York 
IVorld  in  1S65-83,  since  when  he  has  been  on 
the  editorial  staff  of  the  New  York  Times. 
He  has  published:  'The  Brooklyn  Bridge'  with 
W.  C.  Conant;  'Studies  in  American  Architec- 
ture.' 

Schuyler,  Philip  John,  American  soldier: 
b.  Albanv,  N.  Y.,  20  Nov.  i733;  d.  18  Nov.  1804. 
He  was  the  second  son  of  John  Schuyler,  owner 
of  a  large  estate  near  Albany.    He  served  in  the 
French    and    Indian    war    in    two    campaigns 
(1755-8),    first    as    captain    and    afterward    as 
commissary  with  the  rank  of  major.    In  1761  he 
went  to  England  to   settle  the  colonial  claims. 
Returning   in    1763   he   successfully   engaged   in 
the  lumber  business  at  Saratoga.     He  built  the 
first  flax  mill  in  America.     In  1764  he  acted  as 
a  boundary  commissioner  to  determine  the  line 
between  New  York  and  Massachusetts,  and  later 
helped  settle  the  New  Hampshire  boundary.    In 
1768  he  was  chosen  as  Albany's  representative 
in  the  colonial  assembly,  where  he  earnestly  de- 
fended the  side  of  the  colonists.    In  1775  he  was 
a    delegate    to    the    Continental    Congress    and 
served  on  the  committee  to  frame  rules  and  reg- 
ulations for  the  Continental  army.     He  was  ap- 
pointed (19  June  1775)  major-general  and  placed 
in    command    of    the    department    of    northern 
New   York,  with  headquarters  at  Albany.     He 
planned    to    invade    Canada    and    proceeded    as 
far    as    Lake    Champlain,    where    he    left    Gen- 
eral Richard  Montgomery  in  command  of  Fort 
Ticonderoga,    while   he    returned   to   Albany   to 
raise  more  troops  and  forward  supplies.     Early 
in  1776  he  led  an  expedition  to  Johnstown,  N.  Y., 
where    he   captured    the   military   stores    of   the 
British.    Owing  to  a  clash  with  General  Horatio 
Gates  he  offered  his  resignation  (14  Sept.  1776), 
which   Congress  would  not  accept.     In   1777,  he 
was  appointed  chief  of  the  Pennsylvania  militia, 
and  in  June  was  again  placed  in  command  in 
northern   New   York.     On  4  July   1777   Ticon- 
deroga was  evacuated  by  General  Arthur  Saint 
Clair,  and  later  General   Schuyler  was  tried  by 
court-martial  for  alleged  neglect  of  duty  in  per- 
mitting its  capture.    He  was  acquitted  and  com- 
pletely  vindicated.     On  29  July   1777,   he  evac- 
uated   Fort    Edward    and    retreated    down    the 
Mohawk  valley  before  Burgoyne.    Notwithstand- 
ing    the    patriot     success     at     Bennington     (16 
August),    he    was    superseded    by    Gates     (19 
August),  yet  he   remained  with    the  army  and 
to  him  belongs  the  credit  of  effecting  Burgoyne's 
surrender  (19  October).     He  was  again  a  dele- 
gate to  the  Continental  Congress  (1778-81)    and 
his  counsels  were  often  sought  by  Washington. 
As   president  of  the   board   of   Indian  commis- 
sioners he  visited  the  tribes  of  the  Six  Nations 
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111  made  treaties  that  secured  their  neutrality, 
c    was   a   member    of   the    New    York   senate 
1780-4,  1786-90,  and  1792-7)  and  actively  pro- 
ted  the  building  of  a  canal  between  the  Hud- 
II    and    Lake    Erie.      He    was    United    States 
'  nator  from  New  York    (1789-91  and  1797-8). 
lie  resigned  because  of  ill-health.     He  was  mar- 
■'d    (17   Sept.   1755)    to   Catharine   Van   Rens- 
!aer  and  had  11  children.    His  daughter  Eliza- 
ili  became  the  wife  of  Alexander   Hamilton, 
nsult:    Lossing,    'Life   and   Times   of    Philip 
huyler'    (1860-2;   2d  ed.    1872);   Tuckerman, 
Life  of  General  Philip  Schuyler'    (1903). 

Schuylerville,  ski'ler-vil,  N.  Y.,  village, 
iratoga  County;  on  the  Hudson  River,  and  on 
ij  Fitchburg  railroad;  about  10  miles  cast  of 
iratoga  Springs  and  35  miles  north  of  Albany, 
was  named  in  honor  of  Philip  Schuyler  (q.v.) 
uiio  planned  the  campaign  against  Burgoyne. 
1  he  village  is  in  an  agricultural  region,  and  has 
:i  number  of  industries  connected  with  farm  and 
ilairy  products.  It  is  a  favorite  summer  resort; 
and  many  tourists  visit  the  village  on  account 
cif  its  historical  associations.  A  tablet  on  one  of 
the  business  blocks  gives  the  information  that 
mar  is  the  place  where  Burgoyne  surrendered  to 
'.lies.  A  half  mile  up  the  slope  from  the  main 
sireet  stands  the  Saratoga  Battle  monument, 
erected  by  the  Saratoga  Battle  Monument  As- 
-•i  ciation.  The  cornerstone  was  laid  on  the 
looth  anniversary  of  the  Burgoyne  surrender,  17 
Uct.  1877.  It  is  ornamented  on  each  side  of  its 
four  fronts  by  niches,  three  of  them  containing 
bronze  statues  of  Generals  Schuyler,  Gates  and 
Morgan.  The  south  niche,  where  would  have 
teen  placed  the  statue  of  Benedict  Arnold,  stands 
«mply.  All  roads  from  Schuylerville  seem  to 
lead  to  battlefields  whereon  were  fought  and  won 
the  independence  of  the  Republic.  Pop.  (1890) 
1,3^7;   (1900)   1,601. 

Schuylkill,  skool'kil  (from  the  Dutch, 
meaning  "hidden  channel"),  a  river  in  Penn- 
sylvania, which  has  its  rise  in  Schuylkill  County, 
flows  southeast  and  enters  the  Delaware  River 
at  Philadelphia.  The  total  length  is  about  125 
miles.  In  1816-25  the  river  was  made  navigable 
ioT  freight  boats  to  Port  Carbon,  three  miles 
above  Pottsville  (q.v.).  Philadelphia  obtains 
from  the  Schuylkill  a  large  part  of  the  city  water 
supply.  The  river  furnishes  considerable  water- 
power  which  is  used  for  manufacturing  at  Potts- 
ville, Reading,  Norristown,  and  otlicr  places  oil 
its  banks,  and  also  at  Philadelphia. 

Schwab,  shw.-ib,  John  Christopher,  .Vmeri- 
can  political  economist:  b.  New  York  1865.  Ho 
was  graduated  from  Yale  in  1886  and  later  stud- 
ied at  the  universities  of  Berlin  and  Guttingen. 
He  has  been  editor  of  the  Yale  'Review'  since 
1892,  and  has  occupied  the  chair  of  political 
economy  at  Yale  since  1898.  He  has  published : 
'History  of  New  York  Property  Ta.x>  (1890); 
'The  Confederate  States  of  America'  (1901)  ; 
etc. 

Schwanthaler,  shvan'ta"ler,  Ludwig  von, 
German  sculptor:  b.  Munich  26  Aug.  1802;  d. 
there  28  Nov.  1S48.  He  attended  the  .\rt  Acad- 
emy at  Munich  and  was  a  pupil  nf  the  battle 
painter  ,\lbrccht  Adam;  but  in  1821  took  up 
his  father's  profession  of  sculpture  and  at  once 
received  a  commission  from  King  Maximilian  to 
furnish  a  model  for  a  silver  epcrgne  decorated 
•with  incidents  from  the  fable  of  Prometheus. 
Vol.   14 — 3 


After  a  year's  travel  in  Italy  (1827)  he  executed 
the  figures  lor  the  >Hgina  (Gallery  of  the  Glypto- 
thek  at  Munich,  and  other  decorative  work  for 
the  same  building.  His  'Shakespeare'  in  the 
vestibule  of  the  theatre  in  his  native  city  belongs 
to  this  period,  as  does  the  Bacchus  frieze  in  the 
ballroom  in  the  palace  of  Duke  Max.  On 
being  appointed  professor  in  the  Art  Academy  at 
Munich  he  soon  gathered  a  great  number  of 
pupils  about  him.  He  was  meanwhile  busy  in 
numerous  important  works;  a  frieze  illustrating 
the  'Voyage  of  the  Argonauts'  ;  a  statue, 
'Poetry  of  Hesiod' ;  the  reliefs  illustrative  of 
Pindar;  the  statues  of  yEschylus,  Sophocles,  and 
Aristophanes;  the  reliefs  illustrating  the  myth 
of  -Aphrodite.  Of  his  monumental  work  in 
marble  and  bronze,  are  the  pediment  groups  in 
the  Walhalla,  consisting  of  15  statues  illustrat- 
ing the  'Victory  of  Arminius  over  Varus'  ;  and 
the  two  pediment  groups  for  the  Munich  propy- 
laeum.  The  greatest,  however,  of  his  works 
of  this  class  is  the  figure  of  'Bavaria,'  more  than 
20  feet  in  height,  for  the  Hall  of  Fame  in  iMu- 
nich.  He  has  also  e.xecuted  many  statues  of 
notable  individuals.  Among  his  ideal  works  are 
the  life  size  figures  in  sandstone  of  'Venus'  ; 
'Diana'  ;  'Vesta  and  Ceres'  ;  'Apollo'  ;  'Eros' ; 
'Bacchus'  ;  and  'Pan.*  This  series  was  com- 
pleted in  1840  for  the  castle  of  Wiesbaden.  His 
'Dancing  Girl,'  a  life  size  figure  in  white  marble, 
is  a  work  of  remarkable  beauty.  His  'Shield  of 
Hercules,'  begun  at  Rome,  is  conceived  in  the 
pure  classic  spirit.  It  illustrates,  after  Hesiod, 
that  divinity's  exploits,  etc.,  in  140  figures;  has 
been  cast  in  bronze,  and  replicas  are  to  be  found 
both  in  Germany  and  England.  He  was  a  sculp- 
tor of  the  Romantic  school  and  his  w'orks  did 
much  to  promote  the  cause  of  Romanticism,  an 
art  cause  which  lost  much  by  his  death.  While 
several  of  his  works  exhibit  great  spontaneity, 
sometimes  he  over-elaborates  to  such  a  degree, 
as  to  impair  the  force  of  his  original  conception. 

Schwartz,     shviirts,     Christian     Friedrich, 

German  Protestant  missionary :  b.  Si)nnenburg, 
Prussia,  26  Oct.  1726;  d.  Tanjore,  India,  13  h'eb. 
1798.  He  was  educated  at  the  University  of 
Halle,  1746-9,  ordained  at  Copenhagen,  and 
sailed  from  London  for  India  in  1750.  He  was 
stationed  at  Tranquebar,  a  Danish  mission,  until 
1766,  when,  having  transferred  himself  to  the 
English  Society  for  Promoting  Christian  Know- 
ledge, he  removed  to  Trichinopuly  and  founded 
a  church  and  a  school.  He  removed  to  Tan- 
jore, in  1778,  and  went  as  an  anib:issador  to  ne- 
gotiate peace  with  Hydcr  AH,  at  Seringapatam, 
in  which  he  was  successful  after  all  otliers  had 
failed.  In  a  later  war  he  succeeded  in  saving  the 
city  of  Tanjore  from  famine  by  his  influence  with 
the  peasants,  whom  he  induced  to  send  supplies. 
He  gained  the  friendship  of  the  rajah  of  Tanjore 
and  of  Hyder  Ali,  and  the  former,  on  his  death- 
bed, entrusted  his  son  and  successor  to  the  mis- 
sionary's care.  A  monument  designed  by  Max- 
man  and  erected  at  Tanjore  commemorates  the 
young  rajali's  gratitude  for  his  tutor,  while 
another,  at  Madras  testifies  to  the  general  ap- 
preciation of  the  services  of  Schwartz  in  India. 
Consult  Pearson,  'Memoirs  of  the  Life  and 
Correspondence  of  C.  F.  Schwartz'  (1833). 

Schwarz,  Berthold,  a  Franciscan  friar  of 
Freiburg  nr  nonlmiind  :  <\.  Venice  1384.  His  real 
name  was  Constantin  Anklitzcn:     Berthold  was 
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his  monastic  name,  and  the  epithet  Scliwarz, 
"black,"  was  added  to  it,  because  of  his  addiction 
to  the  study  of  chemistry,  in  the  course  of  which 
he  is  supposed  to  have  discovered  an  explosive, 
formed  by  the  combination  of  saltpetre,  sulphur 
and  quicksilver ;  or  of  saltpetre,  sulphur,  lead  and 
oil.  Thus  he  is  sometimes  credited  with  the  in- 
vention of  gunpowder.  This  is  said  to  have 
taken  place  in  the  early  part  of  the  14th 
century.  Schwarz,  whether  the  inventor  of 
gunpowder  or  not,  was  undoubtedly  the  inventor 
of  artillery.  In  1380  he  came  to  Venice,  and  was 
commissioned  by  the  government  to  cast  some 
cannons,  which  are  described  as  of  an  enormous 
size.  The  price  agreed  upon  for  his  work  not 
being  forthcoming  he  became  importunate,  and 
was  rewarded  by  being  cast  into  prison,  where 
he  died.  In  1853  a  statue  was  erected  to  him  in 
Freiburg.  Consult:  Hansjakob,  <Der  schwarze 
Berthold,  der  Erfinder  des  Schiesspulvers' 
(1891).    See  Gunpowder. 

Schwarzenberg,  shvart'sen-berg,  Adam  of, 
Franconian  count:  b.  1587;  d.  Spandau,  Prussia, 
17  March  1641.  He  was  descended  from  one 
of  the  oldest  families  of  Franconia,  was  prime 
minister  to  Georg-Wilhelm,  the  elector  of 
Brandenburg,  was  all-powerful  during  the  Thirty 
Years'  war,  and  caused  great  calamities  to  the 
electorate  of  Brandenburg  through  his  promot- 
ing an  alliance  with  Austria  against  the  Swed- 
ish Protestant  League.  When  the  "Great  Elec- 
tor" assumed  the  reins  of  government  in  1640 
he  punished  Schwarzenberg  by  divesting  him  of 
his  power  and  imprisoning  him  in  the  fortress  of 
Spandau,   where  he   died. 

Schwarzenberg,  Karl  Phillip  of,  Franco- 
nian prince  and  soldier:  b.  Vienna,  Austria,  15 
April  1771  ;  d.  Leipsic,  Germany,  15  Oct.  1820. 
He  received  a  military  training  and  served  with 
distinction  in  the  battles  of  Wagram,  Hohen- 
linden,  and  Ulm,  and  after  the  peace  of  Vienna 
1809,  was  Austrian  ambassador  to  Paris,  where 
he  is  said  to  have  arranged  the  marriage  be- 
tween Maria  Louisa  and  Napoleon.  At  Na- 
poleon's request  he  was  created  a  field-marshal 
and,  in  1813,  placed  at  the  head  of  the  Aus- 
trian army  of  observation  in  Bohemia.  When 
Austria  joined  Russia  and  Prussia,  Prince 
Schwarzenberg  commanded  the  allied  forces, 
gained  the  battle  of  Leipsic,  and  led  the  victor- 
ious armies  into  Paris  1813.  Consult  Prokesch- 
Oesten.  'Denkwiirdigkeiten  aus  dem  Leben  des 
Feldmarshalls   Fiirsten   Schwarzenberg'    (1882). 

Schwatka,  shwat'ka,  Frederick,  American 
Arctic  explorer:  b.  Galena,  111.,  29  Sept.  1849;  d. 
Portland,  Ore.,  2  Nov.  1892.  He  was  grad- 
uated at  West  Point  in  1871,  served  as  2d  lieu- 
tenant, U.  S.  A.,  until  1878,  when  he  obtained 
leave  of  absence  and  headed  an  expedition  to 
King  William's  Land,  in  search  of  records  and 
remains  of  Sir  John  Franklin's  Arctic  exploring 
party.  He  was  successful  and  brought  back  in 
1880  some  valuable  geographical  information  as 
well  as  the  buried  records,  having  made  a  sledge 
journey  of  3,251  miles,  then  the  longest  on 
record.  Schwatka  ne.xt  explored  the  Yukon 
River  in  Alaska,  and  returning  in  1884,  resigned 
his  army  commission,  having  meantime  been 
promoted  to  ist  lieutenant.  He  led  three  other 
exploring  expeditions:  one  to  Mount  Saint  Elias, 
which  he  ascended  for  7,200  feet,  for  the  New 
York   ^Times'   in  1886;  one  in   1891  to   Maska, 


opening  up  some  700  miles  of  new  territorj' ; 
one  in  1889  to  Chihuahua  in  Mexico,  for  the 
journal  'America.'  He  was  the  recipient  of  the 
Roquette  Arctic  medal  from  the  Paris  Geo- 
graphical Society,  of  a  medal  from  the  Tmperial 
Geographical  Society  of  Russia  and  of  honors 
from  geographical  societies  of  Rome,  Berlin,  and 
Geneva.  He  was  the  author  of  'Along  Alaska's 
Great  River'  (1885):  'Nimrod  in  the  North' 
(1885);  'The  Children  of  the  Cold'  (1886). 
Consult  Gilder's  'Schvvatka's  Search'   (18S1). 

Schweinfurth,   shvin'foort,   Georg   August, 

German  explorer  and  botanist :  b.  Riga  29  Dec. 
1836.  He  was  educated  at  Heidelberg,  and  in 
1863-6  explored  the  valley  of  the  Nile  and  the 
African  coast  of  the  Red  Sea;  in  1869-71  he  ex- 
plored equatorial  Africa  in  the  countries  of  the 
Bongo,  Madi.  Dinka  and  other  peoples,  and  dis- 
covered a  tribe  of  pigmies  and  the  river  Welle. 
He  founded  the  Egyptian  Geographical  Society 
1872,  and  in  1880  became  the  director  of  all  the 
Egyptian  collections  in  Cairo.  In  other  ex- 
plorations he  investigated  the  oasis  of  El- 
Chargeh ;  the  botany  of  various  districts  of 
Egypt;  the  southern  portion  of  Arabia;  and 
Helouan  and  the  Italian  colony  of  Erj'threa. 
His  publications  chiefly  relate  to  travel  and 
botany,  and  include  'Plant^e  qusedam  Niloticse' 
(1862)  ;  'Im  Herzen  von  Afrika'  (1874)  ;  'Artes 
Africans'   (.1875)  ;  etc. 

Schweinitz,   shvl'nits,  Emil  Alexander  de, 

American  bacteriologist :  b.  Salem,  N.  C,  18  Jan. 
1866;  d.  Washington,  D.  C,  15  Feb.  1904.  He 
was  graduated  from  the  University  of  North 
Carolina  in  1882,  subsequently  studying  at  Got- 
tingen  and  taking  a  medical  degree  at  Columbian 
University,  Wasliington.  He  was  dean  and  pro- 
fessor at  the  Columbian  Medical  School  and 
director  of  the  biochemic  laboratory  of  the 
Department  of  Agriculture  at  Washington,  and 
made  many  original  investigations  in  regard  to 
bacteria,  tuberculosis,  disinfectants  and  hygienic 
problems.  The  results  of  these  investigations  ap- 
peared in  numerous  published  scientific  papers. 

Schweinitz,  Rudolf,  German  sculptor: 
b.  Charlottenburg  15  Jan.  1839;  d.  Berlin 
8  Jan.  1896.  He  was  a  pupil  of  the  Ber- 
lin Academy  and  of  Schievelbein,  took  a  prom- 
inent part  in  the  decoration  of  the  National  Gal- 
lery at  Berlin,  and  executed  numerous  commis- 
sions for  monuments,  public  works,  and  official 
buildings.  Among  his  works  were  many  busts, 
such  as  those  of  Crown  Prince  Frederick  Wil- 
liam (1872)  and  William  I.  (1882)  in  marble. 
The  memorial  of  William  I.  and  Frederick  HI. 
at  Fiirstenwalde  is  also  by  him,  as  are  also  20 
decorative  statues  for  the  equestrian  memorial 
of  Frederick   William  III.  at  Cologne. 

Schwenkfeld,  shvenk'felt,  Kaspar  von,  Ger- 
man mystic  and  religious  leader :  b.  Ossig, 
Silesia,  1490;  d.  Ulm  10  Dec.  1561.  He  studied 
at  Cologne  and  other  universities,  in  1516  en- 
tered the  service  of  the  Duke  of  Liegnitz,  and 
was  made  a  councillor.  A  learned  scholar,  he 
differed  from  Luther  on  several  points  of  the- 
ology, and  was  thus  opposed  by  Ijoth  Catholics 
and  Protestants.  His  writings  are  of  interest 
in  the  study  of  the  times  of  the  Reformation. 
Those  who  adhered  to  his  views  were  subjected 
to  greater  or  less  persecution  and  in  1734  many 
erriigrated  to  Pennsylvania,  where  they  settled  in 
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Montgomery  and  adjacent  counties.  There  they 
maintain  a  few  small  churches,  the  doctrines, 
discipline  and  government  of  which  in  many 
particulars  resemble  those  of  the  Society  of 
Friends.  The  Schwenkfelders  or  Schwenkfeld- 
ians  have  sometimes  been  erroneously  identified 
with  the  Dunkards  (q.v.).  Consult  Kadelbach, 
'.Ausfuhrliche  Geschichte  Kaspar  von  Schwenk- 
felds  und  der  Schwcnkfelder  in  Schlesien,  der 
Ober-Lausitz  und  Amerika  (iS6i). 

Schwenkfeldians,  shwenk'fel-di-anz.  See 
Religious  Sects. 

Schwerin,  shva-ren',  Germany,  capital  of 
the  grand  duchy  of  Mecklenburg-Schwerin,  pic- 
turesquely situated  on  the  west  shore  of  the 
Lake  of  Schwerin,  20  miles  south  of  the  Baltic, 
and  130  miles  northwest  of  Berlin.  The  lake  is 
14  miles  long  and  3  broad,  and  has  smaller  lakes 
behind  it.  The  town  is  surrounded  with  hand- 
some suburbs  and  contains  the  grand  duke's 
castle  (1845-58),  a  Renaissance  structure,  the 
cathedral  (1305-1430),  with  interesting  monu- 
ments and  stained  glass  ;  an  arsenal ;  a  museum 
and  picture-gallery;  and  manufactures  lacquered 
wares,  machinery,  cloth,  etc.  Pop.  (1900) 
38,667. 

Schwind,  shvint,  Moritz  von,  Austrian 
painter:  b.  Vienna  21  Jan.  1804;  d.  Munich  8 
Feb.  1871.  He  was  a  pupil  of  the  Vienna  and 
Munich  academies,  and  in  1832-4  decorated  a 
room  in  the  Konigsbau  with  encaustic  pictures ; 
in  1834-S  he  undertook  one  of  his  greatest  works, 
the  painting  of  (>o  compositions  in  water-color 
for  Castle  Hohenschwangau ;  became  a  professor 
in  the  Munich  Academy  in  1847;  in  1854-5 
painted  the  frescoes  in  Wartburg,  and  in  1864-7 
those  in  the  Vienna  Opera  House.  He  was  a 
member  of  the  Berlin,  Vienna,  Paris,  and  other 
academies,  and  was  knighted  in  1855.  He  is 
considered  one  of  the  foremost  of  modern  paint- 
ers and  the  best  representative  of  German  ro- 
manticism. He  worked  as  well  in  fresco,  oils, 
or  water-colors,  and  his  compositions  number 
several  hundreds. 

Schwyz,  shvits,  Switzerland,  capital  of  the 
canton  of  Schwyz,  on  the  Gotthard  Railroad.  3 
miles  northeast  of  the  Lake  of  Lucerne.  'I'he 
interesting  old  town-hall  contains  tlie  earliest 
trophies  of  the  Swiss  struggles  for  independence. 
There  are  also  a  handsome  church  and  several 
higher  educational  institutions.  The  chief  in- 
dustries are  cotton  spinning  and  the  manufacture 
of  bricks.  Fruit  and  cattle  raising  are  exten- 
sively carried  on  in  the  neighborhood.  Popula- 
tion (1900)  7,398.  Schwyz  took  such  a  con- 
spicuous and  leading  part  in  the  revolts  against 
the  House  of  Hapsbiirg,  that  its  name  was  ap- 
plied to  the  whole  of  the  Swiss  Confederacy. 

Sciacca,  shak'kii,  Italy,  a  seaport  town  and 
bishop's  see  in  Sicily,  in  the  province  of  Gir- 
genti,  .30  miles  northwest  of  Girgenti  on  a  sloping 
hill.  It  is  badly  built;  its  principal  buildings  arc 
the  cathedral  (nth  century),  some  ancient 
castles,  and  a  technical  school  and  gymnasium. 
It  is  the  Sicilian  headquarters  of  Metliterrancan 
coral  fishing.  There  are  manufactures  of  bricks, 
pottery,  barrels,  baskets,  olive  oil,  and  many 
persons  are  employed  in  fish-curing.  Pop. 
(1899)    23,000. 

Sciaenidae,  sT-enT-dc,  a  family  of  perco- 
niorphous,    spiny-rayed    telcostomous    fishes,    in 


which  the  body  is  usually  slightly  compressed 
and  elongated  and  covered  with  thin,  slightly 
ctenoid  scales.  The  head  is  scaly  and  its  super- 
ficial bones  are  remarkable  for  the  e.vtensive 
development  in  them  of  passages  for  the  mucous 
canals.  The  prcma.xillary  bones  are  protractile 
and  the  chin  is  provided  with  pores  and  some- 
times a  barbel.  Jaw  teeth  are  well  developed 
but,  beyond  the  formation  of  enlarged  canines, 
are  not  differentiated,  but  large  molar  teeth  may 
pave  the  pharyngeal  bones.  The  tins  are  well 
developed,  the  soft  dorsal  long,  the  caudal  usu- 
ally rounded  or  truncate  and  the  anal  short  and 
preceded  by  one  or  two  spines,  never  more. 
With  few  exceptions  the  air-bladder  is  large  and 
ot  complicated  structure;  and  it  is  by  forcing 
air  through  this  organ  that  the  peculiar  grunting 
and  rumbling  sounds  produced  by  these  fishes 
are  caused.  Most  of  the  species  are  marine  and 
littoral,  but  a  few  are  fresh-water.  Most  of  their\ 
feed  upon  other  fishes  but  some  upon  crustaceans 
and  mollusks.  The  family  is  an  extensive  one  of 
30  genera  and  about  150  species  widely  dis- 
tributed and  especially  numerous  in  warm  seas, 
and  most  of  them  are  good  food-fishes.  Nearly 
all  of  the  genera  and  more  than  100  species  are 
recorded  as  occurring  in  North  American  waters, 
including  some  food-fishes  of  first-rate  impor- 
tance and  several  game-fish.  There  may  be  men- 
tioned as  belonging  here  the  weakfishes,  drums, 
croakers,  kingfish,  spot  and  yellowtail. 

Sciatica,  si-at'i  ka,  a  neural  affection,  in 
which  the  pain  stretches  along  the  course  of  the 
great  sciatic  nerve,  that  is,  from  the  hip  along  the 
back  part  of  the  thigh  toward  the  ham  of 
the  leg.  It  may  affect  the  branches  of  this  nerve, 
and  any  nerve  of  the  thigh  or  hip.  It  is  char- 
acterized by  extreme  pain,  often  excruciating  and 
occurring  in  paroxysms,  and  increased  by  any 
change  of  temperature  and  moisture ;  there  is 
stiffness,  and  generally  swelling  of  the  limb  at 
the  beginning  of  the  disease,  but  after  repeated 
attacks  the  limb  seems  to  shrink,  owing  to  the 
wasting  of  the  muscles.  In  some  cases  tlic  ar- 
ticulation of  the  hip  seems  affected,  and  per- 
manent immobility  of  the  limb  takes  place.  If 
sciatica  appears,  as  it  commonly  does,  as  a  severe 
form  of  neuralgia,  it  is  treated  in  the  same  man- 
ner as  that  disease;  if  it  is  a  complication  of 
gout,  rlieumatism,  etc.,  the  treatment  must  have 
reference  to  the  primary  disease.  See  Neu- 
H.M.GiA ;  Neuritis. 

Scidmore,      skTd'mor,      Eliza      Ruhamah, 

American  traveler  and  author-  1).  Madison.  Wis., 
14  Oct.  1856.  She  became  identified  with  the 
National  (jcographic  Society  at  Washington, 
U.  C,  in  i8<)0,  an<l  later  its  corresponding  and 
foreign  secretary.  Her  published  works  are: 
'Alaska:  The  Soulhern  Coast  and  the  Sitkan 
Archipelago'  (1885):  "Westward  to  the  Far 
East'  ;  'From  East' to  West'  ;  'Guide  to  Alaska' 
(1890-8);  'Java:  the  Garden  of  the  East' 
(1897);   'Winter  India''    (1903);  etc. 

Science  of  Language,  that  .<;cicncc  which 
treats  of  language  as  an  organic  phenomenon 
to  be  examined  and  classified  in  accordance  with 
the  results  of  inductive  processes. 

The  science  of  language  in  its  broadest  sense 
embraces  all  efforts  to  observe  and  study  the 
facts  of  human  speech  as  detache<l  from  their 
subjective  identity  with  tliought  and  viewed  ob- 
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jectively  as  parts  of  a  mechanism  for  the  com- 
munication of  thought.  In  this  sense  its  history 
reaches  back  to  include  the  beginnings  of  de- 
scriptive grammar,  which  represents  in  general 
an  attempt  to  classify  the  facts  of  a  language 
as  they  appear  in  use  for  the  purpose  of  under- 
standing, teaching,  and  preserving  it.  Gram- 
mar took  its  rise  under  the  influence  of  writ- 
ing, and  with  the  motive  apparently  in  all  cases 
of  retaining  and  establishing  the  use  or  under- 
standing of  some  literary  dialect  as  a  standard 
type.  This  is  the  case  notably  in  India,  where 
the  native  grammar  served  the  purpose  of  en- 
abling the  Brahmans  to  hand  down  by  teaching 
the  exact  traditions  of  the  sacred  language  of 
the  Vedas  esteemed  to  be  in  their  keeping,  and 
among  the  Greeks  it  was  in  connection  with  the 
teaching  and  interpretation  of  Homer,  and  later 
when  the  Greek  language  had  spread  beyond  the 
limits  of  Greece,  in  connection  with  teaching 
the  language  to  aliens  and  maintaining  its  stan- 
dards unimpaired,  that  the  system  of  Greek 
grammar  had  its  development. 

Though  among  other  peoples,  as  the  Chinese 
and  the  Assyrians,  word-lists  or  syllable-lists 
were  made  with  some  attempts  at  definition  and 
grammatical  explanation,  it  is  only  at  two  points 
in  the  history  of  human  endeavor,  in  India  and 
in  Greece,  that  anything  approaching  complete 
grammatical  systems  has  been  produced.  All 
forms  of  descriptive  grammar  that  have  thus 
far  been  used  in  the  world  for  the  full  exposi- 
tion of  any  language  may  be  directly  traced  to 
one  of  these  two  independent  sources.  Thus  for 
example,  the  grammar  of  the  Romans,  includ- 
ing the  technical  terms  and  classifications  such 
as  the  names  of  the  cases,  tenses,  and  parts  of 
speech,  was  obtained  from  the  Greeks  by  a  di- 
rect translation,  often  most  crude  and  mistaken, 
and  this  Latin  grammar  in  its  turn  was  forced 
upon  the  modern  languages  of  Europe  with 
ruthless   disregard   of  the  native  instinct. 

While  the  grammatical  system  of  the  Greeks 
falling  under  the  control  of  philosophy  spent 
itself  in  the  effort  to  discover  from  language 
the  relation  of  word  and  idea,  sentence  and 
judgment,  speech  and  thought,  the  Hindu 
grammar  dealing  with  severer  and  more  definite 
matters  of  objective  fact  proceeded  to  the  ac- 
curate observation  of  the  sounds  and  their  ef- 
fect upon  each  other  in  combination,  and  so  de- 
veloped a  scientific  phonology;  analyzed  the 
word  forms,  recognizing  root  and  suffix  and 
ending,  and  thus  opened  the  way  for  a  history 
of  words  regulated  by  other  than  subjective 
tests ;  classified  and  summarized  on  the  basis  of 
accurate  statistical  observation  the  mechanism 
of  the  language,  and  laid  thus  the  foundations 
for  study  of  the  regulative  principles  in  the  life 
of  the  language. 

In  the  latter  part  of  the  l8th  century 
the  Sanskrit  language  and  with  it  the  Hindu 
system  of  grammar  were  brought  to  the  atten- 
tion of  European  scholars,  and  made  available 
for  their  study  through  the  labors  primarily  of 
Sir  William  Jones  (1746-94)  and  Henry  T. 
Colebrooke  (1765-1837),  the  founders  of  the 
modern  Sanskrit  philology.  In  its  effect  upon 
the  study  of  language  this  was  the  discovery 
of  a  new  world.  On  the  one  hand  the  recogni- 
tion that  Sanskrit  was  akin  to  the  European 
languages   immediately  gave   form  and  purpose 


to  the  wide-ranging  and  desultory  comparisons 
of  similar  words,  or  words  of  like  meaning  in 
different  and  widely  separated  languages,  such 
as  are  represented  in  the  great  dictionary  com- 
piled at  the  instance  of  Catharme  II.  of  Russia, 
'Linguarum  totius  orbis  vocabularia  compara- 
tiva'  (4  vols.,  Saint  Petersburg,  1790-1)  ;  and 
Adelung's  *Mithridates>  (4  vols.,  Berlin,  1806- 
17).  The  spread  of  Christianity,  the  transla- 
tion of  the  Bible  into  many  languages,  and  the 
increase  of  intercommunication  had  called  at- 
tention to  the  diversities  and  similarities  of  hu- 
man speech  in  a  way  before  unknown,  and 
quickened  anew  the  old  queryings  regarding  the 
origin  of  language.  The  minds  of  men  and  the 
materials  were  preparing  for  a  comparative  sci- 
ence of  language ;  there  was  lacking,  however, 
the  point  of  approach  and  the  thread  for  the 
labyrinth,  without  which  there  could  be  no  sci- 
ence. The  discovery  of  the  kinship  of  Sanskrit 
with  the  European  languages  yielded  the  way 
of  approach  through  the  establishment  of  a  fam- 
ily of  cognate  languages  conceived  as  derived 
from  one  common  parent  language  no  longer 
existing.  The  discovery  of  the  Hindu  system 
of  grammar,  throughout  which  was  latent  the 
notion  of  historical  development  with  reference 
both  to  sounds  and  structure,  provided  the 
thread  and  the  method  by  which  a  historical 
grammar  could  be  developed.  Out  of  a  com- 
parative grammar  that  is  historical  in  motive 
and  procedure  has  arisen  the  modern  science  of 
language. 

This  modern  science  of  language  demands 
therefore  a  stricter  definition  than  the  one  of- 
fered at  the  beginning  of  this  article.  It  is  the 
science  which  deals  with  the  life  conditions  of 
human  speech  as  it  historically  adapts  itself  to 
use  in  the  communication  of  thought.  The  con- 
formableness of  speech-facts  to  general  condi- 
tions of  life  and  growth  dominating  the  entire 
material  of  a  language  makes  it  possible  for 
language-study  to  take  the  form  of  a  science. 
The  science  of  language  is  a  science,  in  that  it 
seeks  to  arrange  the  phenomena  of  change  in 
the  development  of  its  material  and  give  them 
order  according  to  these  general  life-conditions 
and  principles  of  being. 

The  modern  science  of  language  begins  with 
Franz  Bopp,  born  in  1791  in  Mainz,  and  pro- 
fessor in  the  University  of  Berlin  from  1821  to 
his  death  in  1867.  His  first  work,  'Ueber  das 
Conjugationssystem  der  Sanskritsprache  in 
Vergleichung  mit  jenem  der  griechischen,  lateini- 
schen,  persischcn,  und  germanischen  Sprache,* 
Frankfurt,  i8i6,  laid  the  first  scientific  founda- 
tions for  the  application  of  a  comparative 
method  to  language  study,  in  that  it  gave  sys- 
tematic demonstration  of  what  had  been  already 
suggested  by  Sir  \\'illiam  Jones  (letter  of  1786) 
and  Friedrich  Schlegel,  'Sprache  und  Weisheit 
der  Inder*  (1808),  namely  that  the  Indo-Euro- 
pean languages  possess  their  similarities  in 
words  and  inflexions  by  virtue  of  descent  from 
a  common  stock.  His  chief  attention  in  this  as 
in  his  later  and  chief  work,  'Vergleichende 
Grammatik  des  Sanskrit,  Send,  etc.,'  Berlin 
1833-52,  was  centred  upon  the  determination 
of  the  original  significance  of  the  various  in- 
flexional elements,  tense  signs,  personal  end- 
ings, etc.,  these  being  presumed  to  carry  each 
a  distinct  meaning  in  the  supposed  agglutinative 
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structure  of  the  word.  Though  this  purpose  is 
now  known  to  be  much  farther  from  fulfilment 
than  Bopp  in  his  time  believed  already  attained, 
his  demonstration  of  a  comparative  method,  used 
liy  him  merely  as  a  means  to  an  end,  is  recog- 
nized as  a  great  and  permanent  enrichment  of 
science,  indeed  as  the  inauguration  of  a  new 
science. 

While  Bopp's  work  was  to  such  an  inordi- 
nate extent  absorbed  in  the  application  of  his 
comparative  method  as  to  neglect  the  processes 
of  development  in  the  individual  language,  Ja- 
cob Grimm  (1785-186.3)  was  giving  the  first  ex- 
emplification of  the  historical  treatment  of  a 
language  in  his   'Deutsche  Grammatik*    (1819- 

The  general  or  philosophical  science  of  lan- 
guage dealing  with  principles  of  structure  and 
relations  to  thought  had  its  beginning  with 
W.  von  Humboldt  (1767-1835)  and  was  most 
notably  developed  by  Heymann  Steinthal  (1823- 
99),  whose  chief  works  in  this  field  are:  'Der 
Ursprung  der  Sprache'  (1851;  4th  edition, 
1888),  and  'Charakteristik  der  hauptsachlichsten 
Typen  des  Sprachbaues'   (i860). 

August  Fr.  Pott  (1802-87)  supplemented 
the  comparative  work  of  Bopp  by  leading  to- 
ward an  exacter  phonology  in  the  course  of  his 
Search  for  correct  etymologies;  chief  work: 
'Etymologische  Forschungen'  (1833-6,  2d  ed. 
1859-76).  August  Schleicher  (1821-68)  in  the 
conviction  that  the  science  of  language  belonged 
among  the  physical  sciences  effected  a  powerful 
influence  upon  the  development  of  the  discipline 
by  organizing  its  material  under  the  sem- 
blance of  an  exact  science;  chief  work:  <Com- 
pendium  der  vergleichenden  Grammalik*  (1861- 
(12;  4th  ed.,  1876).  Herewith  the  list  of  the 
pioneers  is  complete,  unless  there  be  added  the 
name  of  Berthold  Delbriick  (born  1842),  who 
though  of  a  later  generation  of  scholars,  opened 
the  field  of  comparative  synta.x  ( 'Syntaktische 
I'orschungen,'  1871-88,  and  '  Vergleichende 
Syntax,'    1893-1900). 

With  the  last  quarter  of  the  19th  cen- 
tury the  science  passing  into  the  second  half- 
century  of  its  established  existence  took  on 
more  settled  and  organized  form,  and  assumed 
a  sterner  air.  The  processes  and  results  of  the 
argonaut  days  of  prospecting  and  placer  mining 
,,,  had  appealed  much  to  the  popular  imagination, 
especially  when  presented  in  the  attractive  and 
sometimes  fantastically  romantic  style  of  Max 
Muller's  popular  writings,  'Lectures  on  the  Sci- 
ence of  Language*  (1861-4;  2d  ed.,  1891)  ; 
'Chips  from  a  German  Workshop'  (1868-75;  2d 
cd.,  1880)  ;  or  even  in  the  clear,  cool  sanity  of 
William  D.  Whitney's  'Language  and  the  Study 
of  Language'  (1867;,  and  'Life  and  Growth  of 
Language'    (1875). 

More  detailed  investigation  and  stricter  ad- 
herence to  scientific  methods  characteristic  of 
the  latter-day  studies  have  undermined  many  of 
the  certitudes  of  the  earlier  and  appreciably  re- 
moved the  field  of  scientific  interest  from  the 
immediate  horizon  of  popular  interest.  The 
greater  complexity  of  the  problems  in  view  of 
the  greater  abundance  and  complexity  of  the 
data  and  the  abatement  of  assurance  concern- 
ing great  issues  and  fundamental  questions  in- 
duced by  the  closer  observations  of  finer  ma- 
terials  and   the    weighing   of   finer   distinctions, 


and  finally  the  very  magnitude  of  the  material 
assembled  for  observation  have  tended  lo  de- 
feat perspective  and  render  for  the  time  difficult 
if  not  impracticable  broad  statements  simple 
enough  to  fit  a  general  interest  and  yet  true  to 
the  facts  as  known.  The  newer  science,  really 
the  science  proper,  has  therefore  received  no 
such  popular  interpretations  as  the  older  and 
simpler  science  received  at  the  hands  of  Midler, 
Whitney,  Sayce,  and  others.  In  passing  to  the 
years  of  discretion  this  science  like  others  has 
exchanged  poetry   for  prose. 

The  distinctive  features  of  the  newer  science 
are:  (i)  It  exacts  a  more  detailed  mastery  of 
the  phenomena  of  the  individual  language;  (2) 
it  becomes  in  consequence  less  comparative,  and 
more  historical;  (3)  it  is  more  concerned  with 
life-processes  than  with  origins;  (4)  it  receives 
its  stimulus  more  from  observation  of  living 
languages  in  the  spoken  form  than,  as  was  the 
case  with  the  older  science,  from  the  record  of 
ancient  languages  in  the  written  form;  (5)  it 
occupies  itself  with  finer  determinations,  and 
conceives  of  the  parent  stock,  whatever  family 
of  languages  or  dialects  it  may  be  considering, 
as  possessing  more  complexity  of  detail ;  (6) 
it  is  guided  more  strictly  by  consideration  of 
fixed  habits  inhering  in  the  life-conditions  of 
the  language  under  investigation  as  a  whole 
and  by  methods  of  treatment  and  of  judgment 
inferred  from  the  life  conditions  of  language  in 
general. 

A  series  of  brilliant  discoveries  gave  the  im- 
petus to  the  new  departure:  (i)  "Verner's  law," 
made  public  in  1875  by  Karl  Verner,  who  proved 
that  certain  exceptions  to  the  action  of 
"Grimm's  law"  of  consonantal  mutation  were 
due  to  original  differences  of  accentuation  in 
the  Indo-European  parent-speech;  (2)  Karl 
Brugmann's  demonstration  (1876)  through  the 
postulation  of  a  "nasalis  sonans"  of  an  entire 
reorganization  in  the  entire  vowel-system  of 
Indo-European;  (3)  the  convincing  proof 
brought  independently  by  three  scholars,  Ost- 
hoff,  Collitz,  and  Johannes  Schmidt  in  1878  and 
1879  that  the  European  vowel  diversity  of  c-o-a 
was  older  than  the  uniform  Sanskrit  a.  These 
discoveries  brought  order  out  of  chaos  in  the 
whole  Indo-European  vowel  system,  and,  what 
is  of  vastly  greater  importance  in  the  develop- 
ment of  tlie  science,  establislied  confidence  in 
the  reign  of  law  throughout  the  phenomena  of 
speech.  The  task  of  uniting  the  results  re- 
garding the  vowels  into  a  system  was  effectively 
performed  by  F.  de  Saussurc  in  his  'Systeme 
primitif  des  voyelles'  (1879).  The  first  plain 
assertion  that  phonetic  laws  operated  uniformly 
coupled  with  an  attempt  to  apply  the  principle 
in  practice  was  made  by  Aug.  Leskeen,  a  pupil 
of  Schleicher,  in  his  'Declination  im  slavisch- 
littauischcn  und  germanischen'  (1876),  and  a 
first  fornnilalion  of  the  new  methods  of  pro- 
cedure, was  made  in  Osthoff-Brugmann's  <Mor- 
phologische  L'lUersuchungen'  (Vol.  I.,  1878). 
Hermann  Paul's  superb  'Principien  der  Sprach- 
gcschichte'  (1880;  English  translation,  1882) 
set  forth  the  life-conditions  of  languages  as 
viewed  by  the  new  science,  and  finally  at  the  end 
of  the  century  Brugmann  and  Dclhriick's 
"Grundriss  der  vergleichenden  Grammalik  der 
Indogermanischen  Sprachen'  (1886-1900),  col- 
lected the  whole  body  of  results  in  phonology. 
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inflexion,  and  syntax  into  an  organized  statement 
of  what  modern  science  has  determined  regard- 
ing the  life-history  of  the  Indo-European 
tongues. 

From  the  beginning  it  had  been  under  the 
leadership  of  the  Indo-European  grammar  that 
the  science  was  created,  and  this  leadership  has 
persisted,  though  with  diminishing  emphasis, 
into  the  later  developments.  The  treatment  of 
other  bodies  of  language  and  the  methods  and 
standards  of  research  in  connection  with  them 
have  been  in  general  shapen  on  the  models  set 
in  Indo-European  grammar.  The  tendency  has 
been  increasingly  strong  in  recent  years  toward 
concentration  of  study  upon  narrower  groups  of 
languages  or  dialects,  and  few  have  been  able 
to  extend  the  range  of  their  scientific  judgment 
over  languages  of  various  type  and  affinity. 
Works  dealing  therefore  with  human  speech  as 
a  whole  have  become  of  rare  appearance.  Such 
a  work,  however,  is  H.  von  der  Gabelentz's  'Die 
Sprachwissenschaft*  (i8gi),  and  such  are  the 
works  of  Heinrich  Winkler,  'Zur  Sprachge- 
schichte'  (1887),  and  'Weiteres  zur  Sprachge- 
schichte  (1889).  The  only  attempt  to  give  an 
account  of  all  the  languages  of  the  world  is 
represented  in  Friedrich  Muller's  'Grundriss  der 
Sprachwissenschaft'  (3  vols.,  \'ienna,  1876-88). 
While  all  these  books  are  rich  in  suggestions 
of  possible  points  of  view  in  the  treatment  of 
individual  languages,  they  certainly  make  it  ap- 
parent that  the  science  is  not  yet  ripe  for  the 
large  generalizations  demanded  in  this  broader 
field.  The  science  of  language  unfortunately 
still  remains  essentially  a  science  of  the  Indo- 
European  languages.  Until,  however,  other  fam- 
ilies of  speech  have  been  brought  under  com- 
plete scientific  treatment  and  yielded  their 
results  for  fuller  illumination  of  the  processes  in- 
volved in  the  history  of  Indo-European  languages 
many  of  the  fundamental  general  questions 
involved  therein  must  await  their  settlement; 
such  are,  for  example,  the  problem  of  grammat- 
ical gender,  questions  of  origins  connected  with 
the  moods,  tenses,  cases,  and  their  inflexions, 
theories  of  compounds,  significance  and  delimi- 
tations of  the  parts  of  speech,  significance  and 
historical  relation  of  various  types  of  structure, 
such  as  the  inflexional,  agglutinative,  isolating, 
etc. 

Despite  the  attempts  of  Schleicher  and  oth- 
ers to  make  the  science  of  language  rank  as  a 
natural  science,  it  is  now  generally  recognized 
that  its  place  is  among  the  historico-social  sci- 
ences. Its  uniformities  or  laws  are  social  laws. 
The  individual  receives  his  language  in  the 
form  he  does  and  reproduces  it  as  he  does  not 
because  of  the  physical  constitution  of  his  en- 
vironment nor  because  of  the  physiological  con- 
stitution of  his  apparatus  of  hearing,  or  of  his 
organs  of  speech,  but  because  he  is  thrown  into 
social  communication  with  other  individuals 
using  the  language  in  question.  A  child  born 
deaf  will  be  in  consequence  dumb.  A  language 
is  not  what  it  is  by  virtue  of  climate  or  other 
environment,  but  by  virtue  of  its  persistence 
in  a  given  society  as  an  organ  of  communica- 
tion. Its  departure  from  the  norm  and  differ- 
entiation into  a  separate  dialect  or  language 
will  be  conditioned  by  a  lessening  or  cessation 
of  communication  and  the  consequent  creation 
of  a  new  social  community.     On  the  other  hand 


a  child  of  any  race  and  any  human  physiological 
structure,  if  brought  up  from  infancy  in  an  alien 
speech  community  will  acquire  accurately  and 
without  accent  the  speech  of  that  community. 
The  negro  brogue  of  the  United  States,  for  ex- 
ample, is  in  no  wise  due  in  the  individual  case 
to  the  thick  lips  or  spreading  nose  of  the  negro, 
but  has  been  acquired  from  other  negroes  who 
had  received  it  through  a  line  of  succession  and 
ultimately  from  the  first  negroes  who  had  im- 
perfectly (and  imperfectly  by  reason  of  the  per- 
sistence of  their  own  original  language-type) 
imitated  that  dialect  of  English  commonly  spo- 
ken in  the  South.  This  brogue,  so  far  as  it  is 
distinguished  from  the  English  of  the  Southern 
whites,  stands  to  represent  the  lines  of  social 
connection  among  the  negroes,  and  not  to  rep- 
resent a  physiological  distinction.  A  negio  child 
reared  from  infancy  in  exclusive  association 
with  Maine  farmers  would  speak  a  pure  New 
England  dialect  without  trace  of  negro  brogue, 
but  his  lips  would  remain  just  as  thick. 

The  uniformities  in  the  historical  develop- 
ment of  a  language  with  which  the  linguistic 
naturalists  have  associated  the  conception  of 
natural  law,  particularly  for  our  present  pur- 
pose the  uniformities  of  sound-change,  operate 
on  two  a.xes :  (l)  The  same  changes  show 
themselves  in  the  language  of  every  individual 
in  the  speech  community;  (2)  the  same  changes 
show  themselves  in  every  word  whare  the  sound 
occurs  throughout  the  whole  mass  of  the  indi- 
vidual's language.  The  first  of  these  uniformi- 
ties is  unquestionably  a  matter  of  social 
conformity  based  upon  the  necessity  of  intelligi- 
bility in  communication  and  the  instinct  of  imi- 
tation whereby  the  individual  continually  ad- 
justs himself  to  society.  Language  as  a  spoken 
fact  is  always  an  individual  possession.  In 
last  analysis  there  is  no  (spoken)  English  lan- 
guage, but  only  the  many  languages  of  English- 
speaking  individuals ;  but  all  these  languages 
in  the  processes  of  intercommunication  are  con- 
tinually tending  toward  uniformity  through  the 
effort  of  hearing  so  as  to  understand  and  speak- 
ing so  as  to  be  understood  in  perpetual 
correction  of  those  centrifugal  tendencies  of  indi- 
vidual speech  which,  with  slackening  intercom- 
munication toward  this  side  or  that  start  the 
line  of  cleavage  for  dialectal  divergence. 

The  uniformities  of  the  second  class,  namely 
those  involved  in  the  spread  of  a  given  phe- 
nomenon throughout  the  entire  vocabulary  of 
the  individual's  language,  constitute  the  chief 
marvel  of  language-life  and  present  a  problem 
whose  solution  must  reach  into  the  most  fun- 
damental principles  of  the  psychology  and  his- 
tory of  speech.  If  Old  English  "sc"  becomes 
English  "sh"  in  "ships"  from  "scip,"  why  should 
it  also  in  "fish"  from  "fisc,"  and  in  "dish"  from 
"disc,"  and  in  "bishop"  from  "biscop,*  etc.? 
Wliat  form  of  collusion  can  there  have  been  be- 
tween the  words?  So  far  as  we  can  observe 
from  living  speech,  changes  of  pronunciation  come 
up  in  individual  usage,  one  word  at  a  time.  Gen- 
erally these  individual  new  pronunciations 
or  mispronunciations  arise  from  imitation  of  a 
single  word  in  another's  pronunciation.  We  are 
speaking  here  only  of  unconscious  imitation, 
and  not  of  course  of  the  pronunciation  overtly 
and  consciously  acquired  from  dictionary  or 
teacher.      The   new   pronunciation   and    the    old 
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exist  for  a  time  side  by  side,  both  rising  often 
into  consciousness  together  when  the  word  is 
uttered.  The  marvel  is  that  these  dual  images 
attach  to  the  sound-picture  as  it  resides  in  the 
storehouse  of  memory  below  the  level  of  con- 
sciousness, and  that  they  tend  to  appear  wher- 
ever and  whenever  this  sound-picture  is  sum- 
moned into  use.  The  ultimate  choice  between 
the  new  or  the  old  depends  upon  influences 
which  determine  a  preference  like  the  influences 
of  association  which  determine  the  choice  of 
manners,  gestures,  colors,  expressions,  etc.  The 
new  pronunciation  is  a  new  word  and  comes  in 
as  a  social  fad,  but  the  linking  of  the  new  sound 
to  the  old  it  replaces  drags  into  the  horizon  of 
the  new  fashion  every  other  occurrence  of  the 
same  old  sound.  So  the  shift,  if  it  establishes 
itself  at  all,  makes  its  way  resistlessly  through 
the  vocabulary.  This  is  the  character  in  which 
law  appears  in  language.  It  is  evidently  not 
law  in  the  sense  of  the  law  which  governs  a 
chemical  reaction,  but  rather  in  the  sense  of 
psychological  law  which  carries  an  unconscious 
mannerism  throughout  all  the  opportunities  for 
its  occurrence  in  individual  behavior,  or  of  so- 
cial law  which  spreads  unconscious  molds  of 
opinion,  fashions  of  manner,  thought,  or  ex- 
pression throughout  a  community  bound  to- 
gether  in   intimate   social   exchange. 

Language  itself  may  be  defined  as  the  com- 
munication of  thought  by  speech-sounds.  These 
sounds,  generally  in  combination,  but  some- 
times even  singly  (cf.  "sh!"  meaning  *keep 
still"),  carry  signification,  that  is,  suggest  con- 
cepts and  ideas  in  the  minds  of  hearers.  They 
do  not  do  this  immediately  and  directly  by  vir- 
tue of  their  character  as  sounds,  but  only  medi- 
ately through  their  conventional  association 
with  the  ideas  they  indicate.  Some  words  nam- 
ing sounds  or  actions  and  things  producing 
sounds,  like  boom,  fizz,  hiss,  splash,  do  main- 
tain more  or  less  consciously  a  partial  connec- 
tion between  sound  and  concept,  but  even  here 
convention  plays  a  larger  part  than  nature,  that 
is,  the  word  suggests  its  meaning  to  tlie  hearer 
through  his  memory  of  its  traditional  use  in 
speech,  rather  than  through  his  recognition  of 
it  as  sound  in  nature.  That  certain  words  show 
a  degree  of  connection  between  sound  and  sense 
involves  no  conclusive  proof  that  their  origin 
was  onomatopoetic.  They  may  have  been  sec- 
ondarily modified  into  likeness  to  certain 
sounds ;  such  is,  for  example,  apparently  the 
case  with  clang,  clank,  clink.  To  the  extent  in 
which  this  is  true  such  words  escape  the 
action  of  the  ordinary  laws  of  sound  and  are  par- 
tial new  creations.  The  interjections  in  a  sim- 
ilar way  are  chiefly  traditional,  but  there  is  al- 
ways open  the  possibility  of  modification  or  new 
creation  whereby  the  sound  is  the  direct  prod- 
tict  of  reflex-action.  The  combination  of  these 
two  processes,  imitation  and  reflex-action,  repre- 
sents presumably  the  persistence  in  language  of 
the  creative  processes  which  first  gave  it  exist- 
ence. We  have  indeed  no  other  way  of  esti- 
mating concerning  the  origin  of  language  than 
through  observation  of  these  creative  processes 
as  tliey  still  maintain  vitality.  Language  can- 
not, however,  be  said  to  have  issued  from  these 
processes  and  become  language  until  it  has 
shaken  itself  free  from  its  cunncctiou  with  what 
we  may  call  nature  and  established  speaking  and 


hearing  upon  the  basis  of  reproduction.  Until 
it  has  thus  shaken  itself  free,  it  is  a  manifesta- 
tion of  the  individual,  rather  than  an  itistrument 
and  a   monument  of  society. 

The  feeling,  however,  that  name  and  thing 
are  naturally  and  inseparably  joined  is  a  per- 
sistent and  fundamental  factor  of  the  folk-con- 
sciousness concerning  language.  It  is  this  feel- 
ing which  determines  the  notion  common  among 
uncivilized  peoples  that  knowledge  of  the  name 
imparts  power  over  the  thing.  It  manifests  it- 
self in  the  naive  impression  that  a  foreign 
tongue  is  a  weird  perversion  of  the  only  real 
speech,  that  is,  one's  own,  and  that  its  words  and 
names  inay  be  understood  and  interpreted  as 
modifications  of  those  in  one's  own  language. 
Herein  lies  a  pregnant  source  of  the  folk-ety- 
mologies applied  to  foreign  words  or  to  new 
words  of  any  origin.  They  are  interpreted  in 
terms  of  the  known  and  in  the  naive  belief  that 
things  "are  rightly  so  called"  ;  thus  Rothschild 
pronounced  as  if  compounded  of  child,  asphalt 
called  ashfelt,  fronlispice  (Lat..  spicerc)  spelled 
piece.  Name  and  idea,  outward  form  and  inner 
content,  belong  naturally  together  and  are  in- 
separable; this  is  the  unformulated  conviction 
of  innocence,  before  it  partakes  of  the  fruit  of 
the  tree  of  grammatical  knowledge.  The  pres- 
sure is  therefore  constantly  on  to  give  like  con- 
tent, like  expression,  and  like  modification  of 
idea  like  modification  of  form.  Sometimes  it  is 
the  content  which  yields  to  the  pressure,  some- 
times the  form;  it  matters  little  which,  so  long 
as  the  two  are  brought  together.  It  is  a  case 
of  yielding  on  the  part  of  the  content,  when 
miniature,  a  derivative  of  minium,  "red  lead," 
comes  to  involve  the  suggestion  of  smallness 
through  influence  of  minimus,  or  when  duel  (O. 
Lat.  dueUiim,  "battle")  takes  on  the  special 
meaning  of  a  contest  between  two  through  the 
contaminating  influence  of  duo.  These  illustra- 
tions represent  a  movement  incessantly  at  work 
in  language  reshaping  the  meaning  of  words. 
It  is,  on  the  other  hand,  a  case  of  yielding  on 
the  part  of  form  when  femel  changes  to  fe- 
male in  order  to  make  itself  a  proper  consort 
for  male,  or  when  book,  plur.  beek  (cf.  foot: 
feet)  becomes  book,  plur.  books  in  conformity 
with  hook :  hooks ;  hat :  hats,  etc.  Here  belong 
all  the  multiform  phenomena  of  analogy. 

Words  are  not  therefore  dead  symbols  for 
concrete,  definite  unvarying  things  as  f  is  the 
sign  of  Aries,  or  L  the  sign  for  a  right  angle ; 
they  are  instinct  with  the  life  of  the  ideas  of 
which  they  are  the  replicas,  of  which  they  are 
the  heard  and  spoken  form.  They  absorb  the 
character  of  the  idea  iino  themselves,  and  have 
good  and  bad  repute,  are  coarse  and  vulgar,  or 
fine  and  noble;  and  all  this  comes  not  from  their 
sounds,  or  from  anything  inherent  in  their  ex- 
ternal form,  but  solely  from  their  inner  selves, 
their  conlejit  of  idea,  their  associations  in  use. 
Words  that  were  once  in  good  odor,  and  so  far 
as  their  sounds  are  concerned  can  measure  with 
the  best,  are  now  avoided  as  unworthy  of  en- 
trance into  decent  society  because  of  the  taint 
of  "evil  communications."  Others  have  risen 
in  the  social  scale,  cf.  Greenough-Kittredge, 
'Words  and  Their  Ways  in  English  Speech,' 
ch.i|)tct:;  xx.  and  xxi. 

It  is  by  reason  of  this  identification  with  the 
life  and   character  of  their  content   that   words 
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are  able  to  shift  their  meanings  as  they  do. 
Solon  is  not  only  a  definite  tag  of  a  particular 
man;  it  takes  of  the  character  and  characteris- 
tics of  the  man,  and  therefore  a  Solon  may  mean 
a  sage;  so  a  vandal  is  a  destroyer;  cf.  street 
arab,  an  Adonis,  mecca,  goal ;  paper  was  origi- 
nally a  papyrus  product  only;  picture  meant 
originally  only  a  painting. 

A  word  becomes  sometimes  habituated  to 
association  with  one  characteristic,  one  use,  or 
one  feature  of  an  object  or  to  one  phase  of  an 
idea  and  so  narrows  or  specializes  its  signitica- 
tion ;  as,  minister,  formerly  meaning  "attend- 
ant," meat,  once  "food,"  now  one  form  of  food, 
deer,  once  "animal"   (cf.  Germ,  thici). 

Syntax  is  that  department  of  the  science  of 
language  which  deals  with  the  sentence  and  the 
relations  existing  between  the  parts  of  which  it 
is  organized.  Human  speech  is  distinguished 
from  the  language  of  animals  by  the  posses- 
sion of  the  sentence.  The  sentence  is  a  device 
whereby  two  names  are  brought  into  relation 
or  comparison,  one  naming  the  subject  of  re- 
mark, the  other  the  thought  concerning  it,  or 
some  other  identifying  attitude,  action,  or  con- 
dition thereof.  The  device  makes  it  possible  to 
report  or  make  a  statement  regarding  something 
not  immediately  present  within  the  field  of  ob- 
servation of  speaker  and  hearer.  Two  points 
determine  a  line,  and  the  advance  from  the 
speech  status  represented  in  the  single-name  ex- 
clamation to  that  represented  in  the  two-name 
sentence  represents  a  difference  as  great  as  that 
in  mathematics  between  a  point  and  a  line.  The 
dualism  of  the  sentence-type  appears  to  have 
arisen  by  differentiation  out  of  the  single  ex- 
clamation, which  embodied  in  itself  the  name 
of  a  subject  of  thought  and  by  aid  of  tone,  ges- 
ture, attitude,  general  environment  some  indica- 
tion of  the  thought  concerning  it.  The  cry. 
Fire!  is  a  rudimentary  sentence;  it  is  subject 
and  predicate  in  one ;  "fire  burns,"  "fire  is  afire." 
The  newsboy's  cry  extra !  means  "extra  is  for 
sale"  or  "extra  is  here" ;  in  any  case  it  suggests 
some  sort  of  a  predicate,  and  is  also  a  rudimen- 
tary sentence.  The  warning  cries  of  animals 
reed  not  be  conceived  of  as  essentially  different. 
The  so-called  impersonal  verbs  like  Latin  pluit, 
"it  rains,"  are  sentences  in  which  the  subject  is 
not  yet  differentiated  from  the  predicate.  The  sub- 
ject is  not  to  be  "understood."  If  we  are  asked, 
"what  rains,"  we  can  only  answer  "rain  rains." 

The  two  names  by  union  of  which  the  sen- 
tence exists  are  called  subject  and  verb.  The 
subject  is  the  framework  on  which  the  phe- 
nomenon expressed  by  tlie  verb  is  exhibited.  The 
verb  names  a  phenomenon  temporarily  exhibited 
in  the  subject.  In  the  sentence.  The  sun  shines, 
the  verb  is  the  name  of  an  activity  called  shin- 
ing; it  is  for  the  time  being  displayed  in  the 
case  of  the  sun;  another,  time  it  may  be  the 
moon. 

The  flexibility  of  the  sentence  as  a  device 
for  discussing  things  without  pointing  at  them 
is  enormously  enhanced  by  the  development  of 
other  parts  of  speech  which,  assembled  about 
the  subject-noun  and  the  verb,  aid  in  making 
clearer  tliat  to  which  they  are  intended  by  the 
speaker  to  refer.  The  pronouns  represent  one 
of  the  most  serviceable  inventions  of  language. 
They  serve  to  indicate  objects  without  naming 
them.     They  act  as  proxies  for  nouns,  and,  in- 


dicating in  terms  of  context  or  situation  as  it 
develops,  greatly  increase  the  flexibility  and 
usefulness  of  language. 

A  language  tends  to  break  up  into  dialects 
when  intercommunication  slackens  throughout 
the  mass  of  those  who  speak  it,  and  in  titne, 
with  cessation  of  intercommunication  these  dia- 
lects will  become  separate  languages ;  thus  Teu- 
tonic speech  developed  dialects  in  Germany,  but 
the  complete  isolation  of  Norway  and  Sweden 
and  the  Danish  peninsula  developed  a  separate 
body  of  languages.  Before  the  15th  century 
Latin  served  generally  as  the  literary  language 
or  medium  of  higher  intercourse  for  Germany 
as  a  whole,  but  with  the  Reformation  and  the 
invention  of  printing  a  form  of  German  (the 
Meissen  court  language)  based  ultimately  upon 
one  of  the  dialects  (East  prankish)  came  to  as- 
sert itself  as  the  centralizing  medium.  In  gen- 
eral such  centralizing  languages  are  leveling 
planes  raised  above  the  inequalities  of  surface 
represented  by  the  dialects,  though  often  they  cut 
off  the  higher  peaks  to  fill  up  the  deeper  valleys. 
These  literary  or  standard  languages  represent 
the  leveling  influences  of  intercourse.  All  the 
European  languages  unless  held  in  check  by 
chauvinistic  violence  tend  to  approximate  each 
other  by  interchange  of  loan-words  and  gradual 
acceptance  of  common  syntactical  molds.  This 
is  the  route  toward  a  common  international 
language,  which  in  time  would  establish  itself 
as  representative  of  international  intercourse 
and  civilization.  It  is  essentially  the  same  route 
as  that  by  which  in  narrower  ranges  languages  of 
subject  peoples  have  been  displaced  by  those 
of  their  conquerors,  as  Gallic  by  Latin,  or  those 
of  the  conquerors  absorbed  by  those  of  the  con- 
quered, as  Norman  French  by  English.  The 
resultant  tongue  in  such  cases  is  really  a  mi.x- 
ture  of  the  two.  The  Romanic  languages  are 
generally  spoken  of  simply  as  descendants  of 
the  Latin,  but  their  divergence  from  each  other 
in  phonology  and  synta.x  is  largely  incited  by 
the  languages  the  Latin  seemed  to  displace ; 
cf.  Wechssler,  "Giebt  es  Lautgesetze  ?*  (1900). 
The  English  language  by  its  acceptance  of  loan- 
material  from  many  sources  and  simplification 
of  its  inflexions  and  syntactical  structure  has 
long  been  preparing  itself,  though  unconsciously, 
for  use  as  a  world  language.  Its  orthography 
is  now  its  sorest  hindrance.  The  slow  pro- 
cesses, however,  of  natural  adaptation  and  ap- 
proximation do  not  move  rapidly  enough  for  the 
demands  of  the  day.  There  is  undoubtedly  a 
positive  demand  for  a  medium  of  commercial 
intercourse  between  the  peoples  and  this  demand 
has  called  forth  no  less  than  55  attempts 
within  the  last  two  or  three  centuries  at  the 
artificial  construction  of  an  international  aux- 
iliary language;  cf.  Couturat-Leau,  'Histoire  de 
la  langue  universelle*  (1903).  Of  these  the 
largest  practical  success  has  been  achieved  by 
the  Volapiik  of  Pastor  Schleyer  (1880).  which 
in  1889  is  said  to  have  been  more  or  less  com- 
pletely acquired  by  a  million  disciples.  Since 
then,  however,  it  fortunes  have  been  in  decline, 
and  a  new  and  somewhat  more  rational  system 
devised  by  the  Russian  phyoician.  Dr.  Zamenhof, 
and  called  Esperanto,  has  forced  itself  to  at- 
tention. The  basis  for  the  construction  of  such  a 
language  would  seem  to  be,  if  we  accept  the 
guidance   of    language    in   its   natural    develop- 
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ment:  (i)  the  selection  of  a  vocabulary  made 
up  as  far  as  possible  of  words  in  international 
or  cosmopolitan  use ;  (2)  the  acceptance  of  the 
analytic  rather  than  the  synthetic  and  niflexional 
structure  of  the  sentence,  that  is,  a  simplified  Eng- 
lish syntax;  (3)  and  a  simple  phonetic  spelling. 
Language  is  primarily  a  matter  of  sounds, 
and  not  of  writing.  The  first  records  by  writ- 
ing were  indeed  records  of  things,  that  is,  pic- 
tures, rather  than  records  of  language.  Words 
had  not  yet  been  differentiated  from  the  things 
they  denoted  and  given  objective  existence.  The 
transition  to  language-writing  seems  to  have 
taken  its  rise  when  the  value  of  a  picture,  that  is, 
ideogram,  is  extended  to  include  homonyms; 
thus,  as  if  the  ideogram  of  mail  (armor)  were 
used  to  denote  also  mail  (post)  and  male.  Then 
rext  the  symbol  becomes  associated  with  a  syl- 
lable, and  finally  by  use  of  vowel  signs  (cf.  the 
Hebrew  vowel  points)  the  various  syllables  of 
like  consonants  are  differentiated  and  the  sym- 
bol becomes  the  sign  for  a  sound.  In  these 
modern  days  of  much  reading  the  written  form 
has  come  to  exert  in  various  ways  a  consider- 
able influence  upon  the  spoken  language.  Words 
are  often  pronounced  as  they  are  spelled;  thus 
the  1  is  often  pronounced  in  yolk,  almonds,  fal- 
con ;  the  t  and  y  are  separately  rendered  in 
don't  you,  though  not  in  orchard  for  ort-yard. 
Written  abbreviations  become  words,  like  exam, 
gym  (gymnasium),  coop  (cooperative  store),  C. 
O.  D.,  pronounced  seeodee,  and  used  as  a  verb 
With  a  participle  seeodeed. 

Orthography  as  a  conventionalized  form  of 
writing  has  the  advantage  of  rising  above  the 
irregularities  of  dialect  and  the  historical 
changes  of  sounds,  and  binding  together  the 
forces  and  expressions  of  a  civilization  in  de- 
fiance of  time  on  the  one  hand  and  of  space  as 
expressed  in  provincial  boundaries  and  dialect, 
on  the  other. 

Languages  may  be  classified  on  the  basis  of 
historical  connection,  as  the  Semitic  family,  the 
Ugrian,  the  Indo-European,  etc.,  or  on  the  basis 
of  resemblance  in  structure.  The  latter  classifi- 
cation is  but  rough  and  approximate  at  its  best, 
and  involves  no  assurance  or  assumption  of 
historical  connection.  It  is  remarkable,  how- 
ever, that  languages  of  similar  structure,  though 
apparently  without  genealogical  connection,  are 
often  associated  geographically.  Thus  Central 
Asia  exhibits  many  languages  of  what  we  call 
agglutinative  structure;  so  Central  Africa, 
Southeastern  Asia  favors  the  isolating  type. 
American  languages  of  different  families,  that  is, 
totally  unconnected  historically,  resemble  each 
other  in  the  use  of  the  "incorporating"  struc- 
ture. The  classification  by  structure  is  based 
upon  the  preference  shown  by  a  given  language 
for  a  certain  mechanism  or  device,  not  u|)on 
the  exclusive  use  thereof.  We  can  thus  illus- 
trate from  English  in  individual  occurrences  all 
the  different  prevailing  types.  Isolating  lan- 
guages express  thought  by  successions  of  in- 
dependent words,  whose  grammatical  relations 
are  betrayed  by  the  context  and  the  relative  po- 
sition aided  occasionally  by  particles.  Chinese 
is  an  illustration.  An  English  expression  like 
"You  find  John  a  six-foot  stick"  is  thoroughly 
"isolating"  in  character,  as  much  so  as  any  Chi- 
nese sentence.  The  isolating  type  represents  the 
highest  economy  of  material  and  is  the  creation 


of  a  compact  order  of  society  whose  stable  con- 
ditions  rest  upon   fully  recognized   conventions. 

Agglutinative  languages  are  characterized  by 
words  whose  grammatical  relations  are  betrayed 
by  prcfi.\es,  suffixes,  or  infixes,  these  elements 
being  so  loosely  combined  with  the  word  that 
their  separate  value  is  clearly  felL  Eng.  un- 
fa il-ing-ly  and  talk-a-tive-ness  are  agglutinative. 
This  type  of  structure  is  the  most  "regular,* 
leaving  least  to  convention,  and  is  best  suited 
to  the  use  of  tribes  scattered  over  wide  areas, 
who  are  obliged,  however,  to  maintain  some 
communication  with  each  other. 

Inflexional  languages  indicate  grammatical 
relations  preferably  through  elements  which  are 
so  intimately  combined  with  the  word-body  as 
to  have  no  distinct  meaning  identified  with 
them  in  the  consciousness  of  the  speaker.  The 
Indo-European  and  Semitic  languages  are  in- 
flexional. The  incorporating  languages  tend  to 
treat  the  sentence  as  a  single  word  by  forcing 
the  verb  to  cover  and  include  the  whole  propo- 
sition. 

Consult:  Sayce,  'Principles  of  Comparative 
Philology*  (4th  ed.,  1893);  DelbriTck,  'Intro- 
duction to  the  Study  of  Language'  (2d  cd., 
1885)  ;  Sweet,  'The  Hist,  of  Language'  (1900) ; 
Oertel,  'Lectures  on  the  Study  of  Language' 
(igoi);  Giles,  'Manual  of  Comparative  Philol- 
ogy'  (2d  ed.,  1901). 

Benj.  Ide  Wheeler, 
President  of  the  University  of  California. 
Sciences,  Classification  of.  The  effort  to 
classify  systematically  the  manifoldness  of  sci- 
entific achievements  is  a  part  of  the  method- 
ology of  science,  and  thus  ultimately  a  part  of 
logic.  It  has  attracted  the  philosophical  think- 
ers from  the  days  of  Plato  to  the  present  time. 
It  came  to  the  foreground  of  logical  thought 
especially  at  those  epochs  in  which  new  scien- 
tific movements  started.  It  was  thus  mostly 
much  more  than  a  mere  dividing  and  subdi- 
viding of  the  really  existing  sciences.  It  was 
essentially  an  endeavor  to  open  new  perspec- 
tives and  to  show  the  way  to  new  possibilities 
of  development.  The  new  ordering  and  group- 
ing of  the  parts  of  knowledge  was  thus  always 
a  .symptom  of  great  philosophical  movements 
and  an  expression  of  deepest  energies  in  pro- 
ductive ages.  Only  those  periods  whose  scien- 
tific thought  was  lost  in  specialization  without 
origin.ility  neglected  the  logical  task  of  working 
out  a  survey  of  the  whole  field. 

The  principles  of  classification  have  changed 
frequently,  and  it  would  be  almost  artificial  to 
seek  a  direct  continuity  in  the  successive  ef- 
forts. Essentially  psychological  are  those  clas- 
sifications with  which  both  the  classical  philos- 
ophy and  the  modern  philosophy  answer  the 
problem  for  the  first  time,  inasmuch  as  both 
Plato  and  Bacon  group  human  knowledge  in 
relation  (o  mental  faculties.  When  the  I'lalon- 
ists  divided  all  knowledge  into  dialectics, 
nhysics.  and  ethics,  the  three  large  parts  cor- 
responded to  the  activity  of  the  reason,  to  the 
sensory  perception,  and,  thirdly,  the  desires 
and  impulses.  Bacon,  also,  comes  to  a  three- 
fold division  of  human  learning,  corresponding 
again  to  three  mental  regions.  It  is  memory, 
imagination,  and  reason  which  are  responsible 
for  the  subdivision  of  the  "intellectual  globe." 
The    memory    gives    us    history;    imagination 
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gives  us  poetry ;  and  reason  furnishes  us  with 
philosophy  or  the  sciences.  History  is  divided 
nito  Natural  History,  with  its  subdivisions  of 
Xormal,  Abnormal,  and  Artilicial  Phenomena ; 
and  Civil  History,  with  its  subdivisions  of 
Political,  Literary,  and  Ecclesiastical  History. 
Poetry  is  to  be  divided  into  Parabolic,  Dra- 
matic, and  Narrative.  Philosophy  or  the  sci- 
ences, finally,  refer  first  to  Man,  secondly  to 
Nature,  thirdly  to  God.  The  Science  of  Alan 
is  subdivided  into  Civil  Philosophy,  with  its 
departments  of  Intercourse,  Business,  and  Gov- 
ernment; and  on  the  other  side.  Philosophy  of 
Humanity,  which  refers  either  to  the  Body, 
with  Medicine.  Athletics,  etc.,  or  to  the  Soul 
with  Logic  and  Ethics.  The  Science  of  Nature 
is  Speculative,  and  as  such  either  Physics  or 
Metaphysics:  or  it  is  Applied,  and  as  such 
either  Mechanics  or  Magic. 

This  classification  of  Bacon  remained  a 
classic  model  for  more  than  a  century.  The 
French  Encyclopaedists  still  stood  completely 
under  his  influence,  and  d'Alembert  substituted 
only  art  in  general  for  poetry,  thus  continuing 
the  intellectualistic  attitude,  according  to  whi;h 
poetry  and  art  are  defined  as  technical  means 
of  communication  and  expression  and  thus  as 
parts  of  the  system  of  knowledge.  Yet  the 
one-sidedness  of  every  psychological  classifica- 
tion was  always  felt,  especially  because  there  is 
no  knowledge  which  originates  from  one  group 
of  mental  functions  only.  It  thus  seemed  a 
natural  antithesis  to  refer  the  sciences  not  to 
their  mental  origin  but  to  the  mental  pur- 
poses which  are  to  be  fulfilled  by  them.  It 
can  be  said  that  such  a  reference  to  purpose 
controls  the  classification  of  Aristotle.  He 
combines  the  Dialectics  and  Physics  of  the 
Platonists  into  the  one  group  of  Sciences  with 
theoretical  purpose.  A  second  group  is  then 
formed  by  the  Sciences  which  refer  to  practical 
ends  of  action.  And  the  third  group,  finally, 
are  the  Sciences  related  to  creative  activity. 
The  Theoretical  Sciences  are  divided  into 
Analytic,  Metaphysics,  and  Physics ;  the  Prac- 
tical Sciences  into  Ethics  and  Politics ;  the 
Creative  Sciences  into  Art  and  Technics.  In 
a  similar  way,  Locke,  too,  adjusts  the  divisions 
of  knowledge  to  three  groups  of  purposes.  The 
first  end  of  Knowledge  is  a  theoretical  under- 
standing; the  second  purpose  is  the  good  and 
the  useful ;  and  the  third  is  the  development  of 
Science  in  the  interest  of  the  understanding. 
He  comes  thus  to  the  separation  of  Physics. 
Ethics,  and  Logic,  in  defining  Logic  as  a 
nominalistic   science. 

The  pro.gress  of  natural  science,  with  its 
important  efforts  of  classification  in  descrip- 
tive botany  and  zoology  suggested  in  the  mean- 
time more  and  more  a  classification  of  all 
knowledge  with  reference  to  the  various  groups 
of  objects.  Of  course,  in  the  subdivision  such 
grouping  with  reference  to  the  various  thintrs 
in  the  universe  had  always  been  acknowledged  ; 
but  complete  systems  of  classification  of  tliis 
type  were  now  worked  out  from  various  sides. 
Both  the  physicist  Ampere  and  sociologist 
Bentham,  for  instance,  start  thus  from  the  dif- 
ference of  physical  and  mental  phenomena,  the 
one  dividing  all  sciences  into  Cosmology  and 
Nofilogy,  the  other  into  Somatology  and  Pneu- 
matology.      Their    further    classifications    elab- 


orate a  comple.x  system  in  which  partly  theo- 
retical, partly  practical,  principles  are  influential. 
Their  fundamental  division  corresponds  in  a 
certain  way  to  the  two  large  classes  with  which 
in  our  present  time  the  unphilosophical  efforts 
of  popular  science  are  usually  satisfied.  Pop- 
ular sciences  prefer,  indeed,  today  mostly  to 
group  all  knowledge  with  reference  to  the  ma- 
terial and,  accordingly,  to  work  with  a  classi- 
fication which  begins  with  a  separation  of 
physical  and  mental  fact*.  The  physical  facts 
are  then  subdivided  with  reference  to  the  dif- 
ferent classes  of  objects  and  the  mental  facts 
of  the  individual  and  of  society  with  regard  to 
the  different  groups  of  mental   interests. 

Yet  the  classification  with  reference  to  men- 
tal faculties,  practical  purposes,  or  groups  of 
material,  are  not  the  only  ones  which  have  be- 
come influential  in  the  development  of  thought. 
Even  a  naturalistic  age  could  not  overlook  the 
fact  that,  after  all,  the  different  sciences  do 
not  really  deal  with  different  objects,  but  more 
often  with  different  aspects  of  the  same  object. 
Man  himself,  for  instance,  can  play  a  role  in 
a  large  variety  of  sciences  which  do  not  be- 
long together  at  all.  These  various  aspects 
wliich  interest  the  different  sciences  are,  how- 
ever, not  simply  coordinated;  otherwise  they 
would  be  unfit  to  constitute  a  systematic  order. 
Comte  recognized  that  they  were  dependent 
upon  each  other,  and  thus  he  created  a  system 
in  which  the  fundamental  sciences  were  con- 
ceived in  one  straight  line  of  logical  order.  If 
each  member  of  the  series  really  demands  the 
foregoing  as  its  presupposition,  it  is  a  necessary 
consequence  to  see  with  Comte  in  this  logical 
order  at  the  same  time  the  historical  order  of 
the  sciences.  The  latest  and  most  complex 
group  of  knowledge  is  that  which  he  called 
Sociology,  which  contains  practically  all  the 
knowledge  of  history  and  civilization,  all  the 
mental  and  moral  facts  as  far  as  they  enter  into 
a  system  of  positive  knowledge  at  all.  But 
this  whole  social  life  presupposes  the  under- 
standing of  man  as  an  organism.  The  science 
of  sociology  is  thus  dependent  upon  the  sci- 
ence of  biology.  But  the  biologist,  again,  tries 
to  bring  back  his  facts  to  the  laws  of  chem- 
istry, which  he  presupposes,  and  so  forth. 
The  one-dimensional  system  of  Comte  thus 
begins  logically  with  a  most  general  type,  with 
Mathematics,  and  goes  from  that  to  astronomy, 
from  that  to  physics,  then  to  chemistry,  then  to 
biology,  and  finally  to  sociology.  Spencer's 
system  is  essentially  an  elaboration  of  Comte's. 
He.  too.  begins  with  the  most  abstract  science, 
mathematics ;  progress  is  then  to  the  abstract 
concrete  sciences  wdiich  deal  with  the  general 
forces  of  the  universe,  mechanics,  physics,  and 
chemistry,  for  which  mathematics  is  the  pre- 
supposition, and  thence  tn  the  concrete  sci- 
ences which  refer  to  single  objects:  that  is,  to 
astronomy,  geology,  and  biology,  while  psychol- 
ogy and  sociology'  become  special  parts  of  biol- 
ogv.  The  shortcomings  of  all  these  efforts  are 
evident  as  soon  as  we  consider  that  such  posi- 
tivistic  systems  crowd  the  totality  of  mental 
and  morn!  sciences  and  all  that  refers  to  history 
and  civilization  under  the  conception  of  sociol- 
ogy. That  means,  of  course,  a  strictly  natural- 
istic aspect  of  the  history  of  culture.  .Ml  that 
the  inner  civilization  of  mankind  has  produced. 
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politics  and  law,  literature  and  art,  knowledge 
and  religion  and  philosophy,  become  then  noth- 
ing but  functions  of  the  biological  organism; 
and  yet  everyone  who  takes  the  standpoint  of 
the  historian  or  jurist,  of  the  philosopher  or 
iheologian,  feels  the  artificiality  of  such  a 
naturalistic  standpoint  for  these  disciplines. 
The  principle  of  grouping  the  sciences  with 
reference  to  their  logical  relation  is,  however, 
in  itself,  of  course,  not  responsible  for  this 
artificiality  and  for  this  unfairness  to  the 
l.istorical  and  cultural  disciplines.  It  was  the 
materialistic  metaphysics  of  those  positivistic 
systems  which  brought  about  this  overweight 
■  if  natural  science.  On  idealistic  ground  the 
reference  to  logical  relations  yielded  accord- 
mgly  a  system  of  very  different  type.  In 
Hegel's  philosophical  system,  for  instance,  the 
sciences  are  brought,  too,  into  logical  relations 
with  fullest  justice  to  the  demands  of  the  moral 
sciences. 

But  while  the  Hegelian  system  has  lost  its 
influence  in  our  day  through  its  speculative 
character,  our  time  is,  in  its  deeper  thought, 
strongly  influenced  by  newer  movements  which 
again  bring  order  into  the  intellectual  globe 
by  insisting  on  logical  differences  which  had 
been  neglected  too  long  a  time.  This  move- 
ment, starting  with  Windelband,  considers  as 
the  most  essential  difference  between  the  vari- 
ous special  sciences  whether  the  logical  aim 
is  to  find  laws  or  to  understand  the  individual 
objects.  When  Spencer  separates  those  more 
abstract  sciences  of  the  physical  and  chemical 
energies  from  the  sciences  of  the  concrete  in- 
dividual object,  it  is  for  him  a  matter  of 
course  that  these  sciences  of  individual  objects 
have  to  overcome  the  concrete  individuality  and 
have  to  find  genera!  laws  which  hold  for  all  the 
concrete  objects  of  that  special  group.  This 
newer  school,  on  the  other  hand,  insists  that 
there  are  sciences  which  on  principle  do  not 
want  to  find  laws  and  are  not  interested  in 
generalities,  but  seek  to  understand  and  to 
interpret  the  concrete  objects  just  in  their  in- 
dividuality. All  the  historical  sciences  then 
belong  to  this  group  as  against  the  natural 
sciences  which  seek  the  abstract  laws.  It  is 
evident  that  this  division  has  again  nothing 
to  do  with  the  separation  of  the  different 
kinds  of  objects,  as  any  kind  of  material  may 
be  considered  from  both  standpoints.  Any 
process  may  be  on  the  one  side  considered  as 
a  special  case  of  a  general  law,  interesting 
thus  only  in  so  far  as  it  allows  the  recognition 
of  any  law  in  it,  and.  on  the  other  hand,  it 
may  be  considered  in  its  incommensurable  in- 
dividuality. As  a  matter  of  course  from  such 
a  logical  standpoint  mental  life,  too,  allows 
both  ways  of  consideration,  and  enters  thus 
on  the  one  side,  into  the  law-seeking  natural- 
istic sciences,  on  the  other  side,  into  the  histor- 
ical sciences  which  seek  the  unique  individu- 
ality. Psvrholopy  would  be  the  natural  science 
of  the  mental  phenomena. 

It  can  be  snid  that  these  various  motives 
which  have  altcrnaled  in  the  classification  of 
science  are  all  still  influential  today,  partly 
.IS  after  effects  of  historical  movements  like 
those  of  Comte  and  Spencer  or  Fichte  and 
Hegel,  partly  as  results  of  conditions  which 
ever    again    repeat    themselves.      Especially    the 


different  emphasis  on  different  sciences  must 
lead  always  anew  to  different  methods  of 
grouping.  The  philosopher,  the  physicist,  the 
historian,  the  psycliologist  insist  instinctively 
on  different  schemes  of  classification,  the  one 
perhaps  influenced  by  the  manifoldness  of 
material,  the  other  by  the  manifoldness  of 
method  or  by  the  variety  of  purpose ;  the  one 
an.xious  to  draw  sharp  demarcation  lines  be- 
tween the  different  fields  and  thus  taking  care 
for  an  exact  logical  relation,  the  other  much 
more  anxious  to  express  and  to  favor  in  his 
system  the  manifoldness  of  interrelations  be- 
tween the  various  oarts  of  human  knowledge 
and  science.  It  is  thus  hardly  possible  to 
sketch  a  classification  of  sciences  which  would 
find  general  agreement  and  which  would  be 
in  principle  independent  of  a  particular  philo- 
sophical standpoint.  Yet  it  may  be  possible 
to  characterize  at  least  certain  chief  tenden- 
cies which  can  be  recognized  in  the  scientific 
life  of  our  time  and  which  express  themselves 
in  the  practical  division  of  scientific  labor, 
for  instance,  in  the  organization  of  the  higher 
institutions  of  learning. 

The  largest  division  of  knowledge  may  be 
that  which  separates  the  Theoretical  Sciences 
and  the  Practical  Sciences.  It  cannot  be  de- 
nied that  even  this  separation  offers  logical 
problems.  On  tlie  one  side  it  has  been  said 
that  the  so-called  Practical  Sciences  also,  for 
instance,  those  of  the  engineer  or  of  the  physi- 
cian, of  the  lawyer  or  of  the  minister,  of  the 
diplomat  or  of  the  teacher,  are  after  all  theo- 
retical as  far  as  their  really  scientific  content 
is  concerned,  while  that  element  in  them  which 
makes  them  practical  is  an  art  and  not  knowl- 
edge. The  skill  in  diagnosing  disease  or  teach- 
ing pedagogically,  or  presenting  legal  argument, 
can  be  imparted  by  training  but  cannot  be 
communicated  in  judgments,  while  every  sci- 
ence must  be  a  system  of  judgments.  The 
juristic  or  theological  or  teclinologic;il  science, 
on  the  other  side,  seems  just  as  theoretical  as 
history  or  mathematics.  While  in  this  way  the 
knowledge  element  of  the  practical  sciences 
would  go  over  into  the  sphere  of  the  Theo- 
retical Sciences,  others  have  taken  the  opposite 
view  and  have  claimed  that  there  is  no  knowl- 
edge but  practical  knowledge.  It  is  a  philo- 
sophic doctrine  which  became  popular  partly 
in  the  sphere  of  biological  thinkers,  partly 
among  radical  empiricists.  They  all  agree  that 
knowledge  is  a  function  of  the  human  organ- 
isms which  became  developed  through  the 
practical  needs  of  life.  Every  science,  including 
all  the  so-called  theoretical  ones,  thus  exist 
only  by  their  fulfilling  certain  practical  needs 
of  men. 

Put  even  if  we  accept  the  arguments  on  both 
sides,  that  fundamental  division  of  Theoretical 
and  Practical  Sciences  remains  justified.  The 
question  whether  all  knowledge  serves  ulti- 
mately practical  ends  and  has  its  meaning  in 
this  relation  to  practical  p  rposes  is  an  cpiste- 
molopical  one ;  the  separation  between  theo- 
retical and  practical  sciences,  for  instance,  be- 
tween physics  and  engineering,  between  biology 
and  medicine,  is  a  methodological  one.  The 
arguments  thus  move  on  different  levels.  In 
a  philosophical  sense  every  science  may  be 
practic.il:     in     a     logical     sense     astronomy     is 
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strictly  theoretical,  while  the  science  of  bridge- 
building  is  not.  It  is  again  such  logical  argu- 
ment by  which  we  must  reject  the  opinion  that 
all  Practical  Sciences  are  ultimately  theoretical. 
Of  course,  if  we  were  to  call  theoretical  every 
group  of  propositions  which  can  be  communi- 
cated and  learned,  the  science  of  bridge-building 
would  be  just  as  theoretical  as  geometry.  But 
the  logician  has  the  duty  to  discriminate  be- 
tween those  sciences  which  consider  the  facts 
as  such  without  any  relation  to  our  own  prac- 
tical purposes  and  those  other  sciences  in 
which  the  whole  grouping  of  facts,  the  sifting 
and  combining  of  the  material,  is  controlled 
by  a  practical  human  end.  Medical  science  is 
certainly  made  up  of  statements  which  would 
find  their  place  in  a  complete  theoretical  system 
of  the  physical  world.  But  in  such  a  concrete 
description  of  the  processes  in  the  universe  the 
pathological  variations  of  the  human  organism 
would  play  a  most  insignificant  role,  and  a 
knowledge  of  the  chemical  substances  which 
bring  harmony  again  into  the  organism  would 
be  accidental.  In  the  Practical  Science  of 
medicine  such  curing  of  the  diseases  becomes 
a  centre  of  the  thought  system,  and  the  selec- 
tion of  theoretical  facts  which  are  to  enter 
into  this  science  is  completely  determined  by 
this  practical  end. 

It  is  thus  not  even  sufficient  to  characterize 
the  Practical  Sciences  as  applied  sciences.  The 
latter  expression  suggests  that  the  logical  dif- 
ference between  the  theoretical  and  practical 
disciplines  is  given  merely  by  the  fact  that  the 
one  considers  a  certain  relation  theoretically 
and  the  other  teaches  how  to  apply  it.  Every 
Practical  Science  would  thus  correspond  exactly 
to  a  special  theoretical  science.  But  the  relation 
is  a  much  more  complex  one,  inasmuch  as  the 
Practical  Science  cannot  logically  be  character- 
ized by  the  relation  to  the  theoretical  starting 
point,  but  only  by  the  relation  to  the  practical 
end.  The  one  end  may  demand  the  cooperation 
of  a  dozen  sciences  and  one  Theoretical  Science 
may  enter  as  a  means  into  a  dozen  dififerent 
Practical  Sciences.  We  have  to  acknowdedge  thus 
for  the  Practical  Sciences  a  unique  and  inde- 
pendent logical  structure  and  the  system  of  prac- 
tical sciences  would  demand  subdivisions  which 
would  not  correspond  at  all  to  the  subdivisions 
of  theoretical  knowledge.  The  chief  human 
ends  and  aims  would  have  to  determine  the 
grouping  of  these  practical  disciplines.  We 
might  separate  thus,  firstly,  the  Utilitarian  Sci- 
ences ;  secondly,  the  Sciences  of  Social  Regu- 
lation; and  thirdh'.  the  Sciences  of  Social  Cul- 
ture. In  the  Utilitarian  Sciences  the  practical 
aim  refers  to  the  world  of  things;  it  i-.ay  be 
the  technical  mastery  of  nature,  or  the  treat- 
ment of  the  body,  or  the  production,  distri- 
bution, and  consumption  of  the  means  of  sup- 
port. Here  belong  therefore  also  the  disci- 
plines which  are  studied  in  the  institutes  of 
technology  and  in  the  Medical  schools,  in  the 
agricultural  institutions,  and  so  on.  The  Sci- 
ences of  Social  Regulation  serve  those  aims 
which  refer  to  the  mutual  relations  of  subjects; 
.  they  deal  with  the  political,  legal,  and  social 
problems.  The  Sciences  of  Social  Culture, 
finally,  refer  to  those  aims  in  which  not  the 
individual  relations  to  things  or  to  other  sub- 
jects  are   in   the    foreground,   but   the   ourposes 


of  the  development  of  the  subject  themselves; 
education,  art,  and  religion  here  find  their 
place. 

On  the  other  side  we  find,  then,  the  universe 
of  Theoretical  Knowledge  as  it  is  studied  in 
the  collegiate  departments  and  graduate  schools 
of  the  universities.  Inasmuch  as  the  pure  theo- 
retical knowdedge  for  Knowledge's  sake  made 
up  the  original  meaning  of  the  word  Philos- 
ophy, the  whole  of  it  might  be  called  Philosoph- 
ical Sciences  in  the  widest  sense  of  the  word. 
This  tradition  is  still  alive,  for  instance,  in  the 
German  universities,  where  all  Theoretical  Sci- 
ences are  classed  together  in  the  Philosophical 
Faculty  as  against  the  Faculties  of  Law,  Medi- 
cine and  Divinity ;  and  in  a  corresponding  way 
the  American  universities  confer  the  Ph.D.,  that 
is.  Doctor  of  Philosophy,  on  the  student  of 
mathematics  or  history,  of  languages  or  natural 
sciences.  In  the  historical  development  of  sci- 
entific work  this  unity  of  theoretical  knowledge 
has  been  replaced  by  the  most  complex  mani- 
foldness  of  scholarly  endeavors.  One  part  of 
theoretical  knowdedge  after  the  other  was  dis- 
missed from  philosophy  as  soon  as  it  reached 
a  certain  independent  importance,  and  yet  phi- 
losophy in  the  narrower  sense  of  the  word  re- 
mained in  its  traditional  role  of  furnishing  a 
theoretical  view  of  the  world.  It  was  no  longer 
identical  with  the  totality  of  knowledge,  but  it 
fulfils  the  same  purpose  by  bringing  unity  into 
the  manifoldness  of  scattered  special  sciences, 
in  examining  their  fundamental  conceptions, 
their  relative  values,  their  methods,  and  the 
position  of  the  whole  of  knowledge  in  the  sys- 
tem of  human  purposes.  We  can  divide,  thus, 
the  totality  of  Theoretical  Sciences  from  the 
first  into  the  special  sciences  on  the  one  side 
and  the  unifying  philosophy  on  the  other. 

If  we  abstract  from  philosophy,  we  have  thus 
to  subdivide  further  the  specialistic  sciences. 
It  would  be  certainly  unfair  to  the  actual  ten- 
dencies of  the  scientific  life  of  cur  day  if  we 
accepted  the  scheme  which  was  more  or  less 
modeled  after  the  old  positivistic  samples.  The 
work  which  our  modern  historians  are  doing, 
the  work  of  the  students  of  literature  and  lan- 
guage, of  art  and  religion,  is  not  done  in  the 
sp'irit  of  those  who  saw  in  it  only  special  ap- 
plications of  natural  laws  and  thus  a  sociological 
department  of  biology.  However  widely  opin- 
ions may  diverge  as  to  the  logic  of  historical 
thinking,  the  whole  scienti  -C  work  of  our  time 
is  decidedly  aware  of  a  fundamental  difference 
between  the  naturalistic  and  the  historical  at- 
titude towards  the  world.  We  should  thus 
have  to  divide  the  non-philosophical  theoretical 
sciences  into  naturalistic  and  historical  sciences. 
The  historical  sciences  which  aim  towards  a 
connected  view  of  the  one  development  of  our 
human  civilization  might  then  be  subdivided 
into  political  history,  history  of  art,  history  of 
religion,  history  of  language,  history  of  eco- 
nomics, and  so  on. 

The  natural  sciences,  on  the  other  hand, 
which  start  from  the  single  objects  only  to  find 
the  general  laws  might  well  be  subdivided  with 
reference  to  their  mutual  dependence.  We  have, 
then,  in  mechanics  the  science  of  the  most  gen- 
eral relations  of  natural  objects;  and  if  me- 
chanics represents  the  top  of  this  pyramid  of 
special     sciences,     the     lower    level     would     be 
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represented  by  physics  and  chemistry  and  the 
broad  basis  by  astronomy,  geology,^  mineralogy, 
botany,  zoology,  anthropology.  There  would 
remain  uncertain  the  position  of  mathematics. 
In  some  and  very  important  respects  mathe- 
matics is  a  science  which  studies  the  formal 
relations  of  the  natural  objects  and  might  thus 
well  be  grouped  with  mechanics.  But  at  the 
same  time  mathematics  has  its  fundamental  re- 
lations to  logic,  and  thus  to  philosophy.  The 
elements  of  mathematical  knowledge  are  not 
found,  like  the  physical  things,  but  are  created 
by  human  thought,  and  their  relations  are  valid 
for  the  universe  because  we  cannot  think  the 
universe  otherwise  than  through  the  categories 
of  our  thought.  It  must  depend  upon  the  em- 
phasis which  we  lay  on  the  one  or  the  other 
side  of  the  mathematical  science  whether  we 
group  it  with  philosophy  or  with  the  natural 
sciences. 

We  have  further  to  acknowledge  that  the 
totality  of  sciences  which  are  naturalistic  in 
their  logical  structure  cannot  be  grouped  to- 
gether into  that  one  pyramid  whose  top  is 
mechanics,  because  we  have  so  far  neglected 
the  psychological  sciences.  Their  general  con- 
stitution corresponds  indeed  completely  to  the 
natural  sciences  and  is  thus  also  sharply  to  be 
separated  from  the  historical  sciences;  but  their 
material  cannot  be  brought  under  the  category 
of  mechanical  movement.  The  mental  phe- 
nomena are  certainly  related  to  the  physical 
brain  process,  but  the  meaning  of  psychology  is 
destroyed  if  physiological  processes  are  really 
substituted  for  mental  facts.  We  have  thus  to 
consider  the  sciences  of  mental  life  as  a  special 
group  of  naturalistic  science.  The  top  of  their 
pyramid  would  be  general  psychology,  and  its 
basis  the  special  sociological  sciences.  While 
psychology  is  thus  independent  and  not  at  all 
merely  a  part  of  biology,  we  have  to  acknowl- 
edge it  as  a  special  science,  and  thus  to  keep  it 
separated  from  philosophy.  That  does  not 
deny  that  by  many  tradiliimal  ties  psychology  is 
still  nearly  related  to  pliilosophy  and  it  will 
remain  so,  inasmuch  as  its  special  work  is  more 
than  that  of  other  sciences  dependent  upon  a 
critical  philosophical  examination  of  its  funda- 
mental conceptions. 
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Sciences,  National  Academy  of,  an  associa- 
tion incorporated  by  act  of  Congress,  ,3  March 
1863,  the  object  of  which  is  to  investigate,  ex- 
amine, experiement,  and  report  upon  any  subject 
of  science  or  art  whenever  called  upon  by  any 
department  of  the  Government ;  the  actual  ex- 
pense of  such  investigations  to  be  paid  from 
appmnriatinns  which  may  be  made  for  the 
pi'rncise.  The  .\rndemy  holds  a  stated  session 
each  year  at  Washington,  D.  C,  in  April  and 
anolher  in  Autumn  at  such  places  as  may  be 
determine<l.  There  are  ^)C^  members  aiul  43 
foreign  associates. 


Sciences,   Normative,  Normative  sciences  are 

systems  of  propositions  wdiosc  contents  are  not 
facts,  but  norms;  not  experiences,  but  values; 
and  whose  teaching  is  therefore  not  that  some- 
thing is,  but  that  something  ought  to  be.  There 
is  thus  a  possible  place  for  logic,  ethics,  and 
icsthetics,  for  philosophy  of  law  and  religion. 
Yet  It  would  be  meaningless  to  apply  the  term, 
normative  sciences,  to  every  kind  of  logic,  ethics, 
and  aisthetics.  The  term  has  gained  its  char- 
acteristic importance  in  immediate  relation  to 
certain  definite  philosophical  presuppositions. 
The  conception  of  norm  is  intended  to  mean 
more  than  an  empirical  prescription,  more  than 
a  social  agreement  which  binds  the  individual 
through  merely  social  inducements ;  and  also 
more  than  a  merely  biological  necessity.  A 
large  variety  of  so-called  philosophical  enter- 
prises has  been  at  all  times  and  is  to-day  satis- 
fied with  just  such  sociological  or  anthropologi- 
cal doctrines  of  ethical,  a;sthetic.  and  logical 
functions.  There  is  indeed  no  logical  difficulty 
in  building  up  a  system  of  ethics,  for  instance, 
which  describes  and  explains  how  at  different 
times  and  with  different  peoples  different  groups 
of  actions  became  enforced  through  the  organs 
of  society.  Biological  sociology  can  easily  show 
that  a  social  organism  can  exist  only  when 
certain  rules  of  behavior  secure  a  social  liar- 
mony.  From  the  standpoint  of  such  empirical 
philosophy,  the  moral  conscience  becomes  an 
emotion  wliich  is  artificially  trained  by  the  sug- 
gestions of  education  and  the  norm  of  action 
has  no  more  value  than  any  legal  statute  which 
is  voted  by  a  majority  and  reenforced  by  threat- 
ening the  violators  with  punishment.  From  the 
same  standpoint  aesthetics  describes  and  explains 
the  various  tastes  wdiich  have  been  developed 
in  the  history  of  civilization  by  the  silent  agree- 
ment of  the  richest  minds,  their  norms  shading 
off  info  the  changing  prescriptions  of  fashion. 
Finally,  in  a  similar  way.  logic  becomes  a  de- 
scription and  explanation  of  those  ways  of 
thought  which  a  certain  period  accepts  as  lead- 
ing to  such  propositions  as  a  particular  society 
calls  its  truth. 

In  all  these  cases  it  is  not  meaningless  to 
speak  of  an  ought.  Anyone  who  wants  to  agree 
with  the  demands  of  the  community  stands 
under  a  certain  obligation  to  act,  to  feel,  and  to 
think  in  the  prescribed  way.  He  must  subor- 
dinate his  particular  wishes  to  the  general  trend, 
otherwise  he  will  appear  immoral  or  tasteless  or 
erratic.  On  the  other  hand,  it  is  evident  that 
the  so-called  norms  cannot  claim  any  other  au- 
thority than  as  being  the  expression  of  the  will 
of  a  number  of  individuals  and  as  offering  a 
certain  appropriateness  for  the  development  of 
the  social  organism.  Such  sociological  systems 
would  themselves  repudiate  every  idea  of  an 
absolute  value  for  the  ethical,  ncsthetic,  and  log- 
ical norms;  the  impossibility  of  such  a  claim 
w^ould  seem  to  them  sufficiently  proved  by  the 
fact  that  one  nation  or  one  period  prescribes  to 
the  conscience  actions  which  are  forbidden  at 
another  time  or  by  another  nation.  In  the 
same  way  the  history  of  art  shows  how  (he 
.Tsthetic  standards  were  changing  all  the  time, 
and  the  history  of  science  demonstrates  how  the 
-cientific  theories  were  always  only  the  expres- 
sions of  certain  tendeueies.  superseded  con- 
stantly by  new  ideas.     It  would  thus  appear  ab- 
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surd  to  claim  an  eternal  value  for  the  norms 
of  behavior,  of  art,  and  of  science  which  chance 
to  be  inliuenlial  with  us  to-day. 

Those  who  believe  in  "Normative  Sciences" 
do  not  contest  the  facts  which  are  gathered  in 
such  sociological  disciplines,  and  they  do  not 
underestimate  their  value.  But  they  see  in  all 
such  empirical  accounts  only  contributions  to 
the  history  of  civilization  and  they  believe  that 
the  conception  of  norms  can  be  taken  in  a  deeper 
sense,  independent  of  the  advanced  prescriptions 
of  a  social  organization.  Norm  means  to  them 
an  absolute  obligation,  and  only  the  conse- 
quences of  the  absolute  values  constitute  for 
them  a  true  Logic,  Ethics,  and  Esthetics.  Those 
sociological  doctrines  then  become  merely  em- 
pirical introductions  to  the  true  philosophical 
disciplines  of  valuable  acting,  feeling,  and  think- 
ing. The  norm  is  then  sharply  to  be  separated 
from  anything  which  in  principle  changes  like 
fashions  and  tastes  or  legal  statutes.  '1  he  norm 
is  that  which  is  absolutely  valuable  without  any 
reference  to  any  individual  or  to  any  social 
group  of  individuals,  independent  alike  of  the 
chance  obedience  which  individuals  offer  to  it 
and  of  the  effects  which  may  result  from  its 
application.  That  two  times  two  is  four,  is  a 
truth  which  is  eternally  valuable;  that  is,  which 
remains  valid  without  any  reference  to  the 
question  whether  we  understand  it  or  not.  No- 
one  may  think  it  truth,  but  everyone  who  wants 
to  think,  ought  to  think  so,  if  he  is  to  be  ac- 
knowledged at  all  as  a  logical  subject.  It  is 
of  course  meaningless  to  ask  for  the  reasons 
or  for  the  causes  of  such  an  absolute  value.  It 
is  the  ultimate  foothold  for  our  thought.  What- 
ever we  might  offer  as  an  explanation  would 
have  meaning  only  if  we  again  called  it  a  truth, 
and  if  we  had  to  give  account  of  what  we  mean 
by  that,  it  could  again  be  only  the  acknowledg- 
ment that  it  is  that  thoug.it  which  we  ought  to 
think.  It  is  a  thought  which  we  think  without 
reference  to  our  personal  interests  and  without 
reference  to  any  social  demands  but  simply 
because  we  acknowledge  an  absolute  duty  to 
prefer  this  thought  to  its  opposite. 

Of  course,  there  remains  the  possible  objec- 
tion that  we  can  live  our  life  without  respecting 
such  absolute  duty;  that  we  can  think,  for  in- 
stance, without  claiming  more  than  relative 
value  for  our  thoughts.  We  should  thus  be 
satisfied  with  the  conviction  that  whatever  we 
call  truth  may  be  found  untrue  by  a  future 
generation.  But  the  philosophers  of  the  nor- 
mative sciences  answer  that  this  is  an  impossible 
standpoint.  A  knowledge  which  is  not  anchored 
in  any  absolute  truth  contradicts  itself.  If,  for 
instance,  the  skeptical  sociologist  insists  that 
there  is  no  absolute  truth,  this  at  least  is  a 
judgment  which  he  affirms  with  the  conviction 
and  witli  the  understanding  that  it  is  itself  a 
truth  of  absolute  character,  otherwise  its  mean- 
ing were  lost.  A  consistent  relativism,  in  short, 
destroys  itself  in  the  field  of  thought,  and  the 
acknowledgment  of  absolute  norms  is  thus 
the  indispensable  presupposition  for  logic.  A 
particular  thought  or  a  particular  theory  may, 
of  course,  be  superseded ;  but  the  duty  to  think 
consistently  and  in  accordance  with  logical 
a.xioms  cannot  be  touched  by  the  changes  of 
civilization. 

The  same  holds  true  for  morality.  The  par- 
ticular rules   may  change,   but  the   meaning  of 


morality  is  lost  if  we  do  not  give  absolute  value 
to  the  fulfilment  of  duty.  It  depends  upon 
chance  conditions,  which  contents  become  the 
duty  of  the  man ;  but  he  is  to  do  what  his  duty 
prescribes  independent  of  his  personal  desires, 
ready  to  sacrifice  himself  for  that  which  he 
acknowledges  as  his  duty ;  that  is  a  norm  ol 
absolute  value.  The  normative  ethics,  just  as 
the  normative  logic,  thus  are  formal  disci- 
plines. But  just  their  independence  of  any  spe- 
cial content  makes  those  logical  and  moral  form, 
eternally  valid.  The  same  repeats  itself  finally 
in  the  field  of  art  and  religion  where  again  the 
absolute  form  may  be  filled  with  the  varying 
content  which  the  history  of  civilization  offers, 
but  where  the  form  alone  gives  eternal  meaning 
to  the  ought  which  is  involved. 

Hugo  Munsterberg, 
Professor  of  Psychology,  Harvard  University. 

Sciences,  Progress  of.  See  Archaeology  ; 
.■\rt  ;  .\ssvHiouiGv ;  -\strophysics  ;  Astron- 
omy; Bot.\ny;  Chemistry;  Electricity,  Prog- 
ress of;  E.\rthql'akes ;  Geography;  Geology; 
Law;  Medicine;  Physics;  Radioactivity; 
Sculpture;  Telegraphy;  Telescope;  Wire- 
less-Telegraphy ;   Zoology,   etc. 

Scientific  Alliance  of  New  York,  The,  a 
society  organized  in  1891,  the  object  of  which 
is  to  promote  co-operation  among  the  con- 
stituent societies,  the  cultivation  of  popular 
interest,  and  particularly  to  procure  a  building 
in  which  all  the  societies  shall  be  conveniently 
housed,  and  which  shall  become  the  scientific 
centre  of  the  city.  The  council  of  the  Alliance 
is  composed  of  three  delegates  from  each  of 
eight  scientific  societies.  The  society  has  a 
membership  of  about   1,100. 

Scientific  Societies,  organizations  of  scien- 
tists for  the  furthering  of  scientific  study.  They 
are  largely  devoted  to  the  furthering  of  research 
work  and  the  publishing  of  scientific  journals, 
memoirs,  etc. ;  and  their  meetings,  which  in  the 
case  of  the  larger  societies  are  usually  held  at 
different  places,  promote  discussion  and  inter- 
course among  scientific  students.  The  most  im- 
portant scientific  societies  of  foreign  nations  are 
the  Royal  Society  of  London  (founded  1660), 
the  Royal  Institution  of  Great  Britain  (1799), 
the  French  Academy  of  Sciences  (16(36).  the 
Imperial  Academy  of  Sciences,  Russian  (1725). 
and  the  Royal  Academy  of  Sciences  of  Germany 
(1700),    of    Sweden    (1739),    and    of   Denmark 

(1743)- 

The  .-American  National  Societies  include  the 
American  Philosophical  Society,  founded  1743, 
the  American  .-Academy  of  Arts  and  Sciences 
(1780"),  the  American  Association  for  the  Ad- 
vancement of  Science  (1848),  and  the  National 
Academy  of  Sciences  (1863),  In  addition  there 
are  local  academies  or  scientific  societies  in 
many  states  and  cities.  These  often  have  a 
museum  and  scientific  library,  and  hold  meetings 
for  scientific  discussion.  The  oldest  of  these  is 
the  Connecticut  Academy  of  Arts  and  Sciences 
at  New  Haven,  founded  in  1799;  the  Maryland 
Academy  of  Sciences  dates  from  1819;  the  Cali- 
fornia Academy  of  Sciences,  in  San  Francisco, 
from  1853.  In  several  of  the  States  of  the  Mid- 
dle West,  Ohio,  Indiana,  Wisconsin,  Iowa.  Min- 
nesota, Kansas,  Nebraska.  Colorado — there  are 
academies  that  hold  winter  meetings,  with  pro- 
grammes covering  the  different  sciences.  Among 
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the  prominent  city  institutions  are  the  New 
York  Academy  of  Sciences,  founded  1817,  the 
New  York  Scientific  Alliance,  the  Philadelphia 
Academy  of  Natural  Sciences,  the  Boston  Scien- 
tific Society,  the  Boston  Society  of  Natural  His- 
tory, and  the  Chicago  Academy  of  Sciences. 
Other  cities  having  scientific  academies  or  so- 
cieties are  Salem,  Worcester,  Gloucester,  and 
Williamstown,  Mass. ;  Portland  and  Augusta, 
.Maine;  Hanover  and  Keene,  N.  H. ;  Brattle- 
boro,  Vt. ;  Providence,  R.  I.;  Hartford,  Meri- 
den,  New  Britain,  Middletown  and  Bristol, 
Conn. ;  Albany,  Buffalo.  Rochester,  Binghamton 
and  Poughkeepsie,  N.  Y. ;  Reading  and  iMedia, 
Pa. ;  Wilmington,  Del. ;  New  Orleans,  La. ;  Saint 
.•\ugustine,  Fla, ;  University,  Ala. ;  Chapel  Hill, 
N.  C. ;  Detroit,  Mich. ;  Saint  Louis,  Mo. ;  Brook- 
ville,  and  Terre  Haute,  Ind. ;  Elgin,  Peoria  and 
Princeton,  III. ;  Davenport  and  Muscatine, 
lovva ;  Saint  Paul,  Minn.,  and  Topeka,  Kan.; 
Santiago  and  Santa  Barbara,  Cal.,  and  Tacoma, 
Wash. 

The  work  of  these  general  societies  has  suf- 
fered from  the  specialization  which  the  growth 
of  modern  science  requires;  the  American  Asso- 
ciation for  the  Advancement  of  Science,  the 
New  York  Academy  of  Science,  and  others  of 
the  larger  organizations  have  met  this  require- 
ment by  a  subdivision  into  sections  for  the  dif- 
ferent sciences.  The  specialization,  however, 
has  been  favorable  to  the  establishment  of  local 
and  national  societies  devoted  to  single  sciences 
and  the  various  technical  branches.  All  the  lead- 
ing sciences  have  national  organizations  in  the 
I'nitcd  States;  such  are  the  American  Chemical 
S'  I  iity  (1876),  the  American  Entomological 
Siicicty  (1859),  the  American  Mathematical  So- 
ciety (1888),  the  American  Society  of  Natural- 
ists (1883),  the  Astronomical  and  Astrophysical 
Society  of  America  (1897),  the  Botanical  So- 
ciety of  America,  and  the  Geological  Society  of 
America  (1888).  The  societies  of  technical 
science,  while  somewhat  concerned  with  the 
professional  interests  of  their  members,  are 
chiefly  devoted  to  research.  The  oldest  of  these 
is  the  American  Society  of  Civil  Engineers 
(  1852)  ;  others  are  the  American  Institute  of 
Electrical  Engineers  (1884),  the  American  So- 
ciety of  Mechanical  Engineers  (1880),  and  the 
.•\mcrican  Institute  of  Mining  Engineers  (1871). 

Scilla,  or  Squills,  a  sub-family  of  the 
l.iliaccic,  smootli  plants  with  tunicated  bulbs, 
radical  leaves,  linear  to  oblong  in  shape,  and 
pink,  purple,  blue  or  alliino  ilowers,  in  long 
racemes,  not  unlike  hyacinths.  The  blossoms  arc 
bcll-like,  with  si.x  s])readiiig  perianth  segments, 
and  thread-shai)ed  filaments;  and  the  fruit  is  a 
round  three-lobed  capsule.  Many  species  are 
favorite  garden  plants  as  they  are  hardy,  and  if 
left  undisturbed,  do  not  fail  to  bloom  very  early 
in  the  spring.  Some  of  easy  culture  are  the 
Scitta  siberica,  especially  good  for  rock-gardens ; 
.?.  hifolia  and  i'.  hisl>(inicn,  the  Spanish  jacinth, 
and  the  delicate  sea-onion  of  Europe,  S.  vcrna; 
the  dro(i|)iiig  Ilowers  of  the  fragrant  -S".  fcstalis, 
are  the  common  bluebells  or  harebells  of  Eng- 
lish woods,  often  confounded  with  the  bUielicUs 
of  Scotland,  which  are  campanulas.  The  scilla 
of  materia  medica  produces  the  fainiliar  croup 
medicine,  and  emetic  and  cathartic  syrup  of 
squills.  It  is  Vrginea  scilla,  formerly  included 
in  the  genus  Scilla,  the  fleshy  bulbs  of  which  arc 


sliced  for  market,  the  extreme  outside  scales  and 
the  central  portion  being  rejected. 

Scilly  (sil'i)  Islands,  England,  a  rocky 
granitic  group  at  the  entrance  to  the  English 
Channel,  forming  part  of  Cornwall,  about  30 
miles  from  Land's  End.  They  rise  abruptly 
from  the  sea,  form  a  compact  group  about  30 
miles  in  circumference,  and  are  about  140  in 
number ;  there  are  only  six  of  any  importance, 
the  remainder  being  mere  rocks  and  islets.  The 
six  are  Saint  Mary,  Saint  Agnes,  Saint  Martin, 
Tresco,  Bryher,  and  Sampson.  Saint  Mary,  the 
largest,  contains  Hugh  Town,  the  capital.  Tele- 
graph and  telephone  connections  with  the  main- 
land and  a  periodical  steamer  service  with  Pen- 
zance facilitate  communication.  The  climate  is 
very  mild  and  equable,  and  plants  flourish  out- 
of-doors  that  do  not  grow  elsewhere  in  Eng- 
land. The  inhabitants  are  chiefly  engaged  in 
flower-growing,  agriculture,  and  fishing.  Im- 
mense quantities  of  narcissus  and  similar  flowers 
are  sent  to  London  in  spring,  and  early  potatoes 
and  other  vegetables  are  also  grown.  The 
grain  crops  include  a  small  proportion  of  wheat. 
On  several  of  the  islands  are  to  be  seen  prehis- 
toric remains  of  rude  pillars,  circles  of  stones, 
kistvaens,  rock  basins,  and  cromlechs.  The  is- 
lands are  the  unsubmerged  portions  of  the  tradi- 
tional land  of  Lyonesse.     Pop.  (1901)   1,275. 

Scintillation,  the  scientific  term  for  what 
is  familiarly  called  the  twinkling  of  the  stars. 
We  all  know  that  this  cannot  arise  from  any 
actual  change  in  the  light  of  the  star  itself ; 
and  it  must  have  long  been  evident  that  it  is 
due  to  the  atmosphere  through  which  we  neces- 
sarily see  the  stars.  But  the  exact  way  in 
which  the  atmosphere  produces  this  effect  is  a 
question  on  which  the  views  of  experts  have 
differed.  Arago,  in  an  essay  on  the  subject, 
cites  a  dozen  different  e.xplanations  of  the 
effect ;  and  since  his  time  many  other  writers 
have  propounded  explanations.  But  there  is  not 
so  much  divergence  between  these  different 
theories  as  might  appear  at  first  sight,  and 
physicists  of  the  present  day  will  probably  agree 
upon  the  essential  cause  of  the  phenomenon.  If 
the  atmosphere  were  perfectly  at  rest,  it  is  cer- 
tain that  tliere  would  be  no  twinkling,  any  more 
than  there  would  be  in  looking  at  a  star  tlinnigh 
a  piece  of  glass.  The  stars  scintillate  because 
the  atmosphere  is  continually  in  motion.  In- 
visible waves  produced  by  the  ascent  and  descent 
of  warm  and  cold  currents  of  air  are  always 
present.  We  can  see  these  waves  at  the  side 
of  a  hot  stove,  or,  in  summer  time,  on  the  side 
of  a  brick  wall  heated  by  the  sun,  or  on  a  road 
passing  over  tlic  top  of  a  hill  when  we  arc  so 
situated  that  the  sky-line  is  the  road  itself,  and 
the  latter  is  heated  by  the  sun's  rays.  In  con- 
sequence of  these  wave-like  motions,  a  ray  of 
liglit  coming  from  a  star  is  continually  under- 
going a  slight  refraction  or  bending  of  its 
course,  which  is  changing  every  moment  and 
is  not  the  same  even  for  two  r.iys  side  l)y  side-. 
The  result  is  that  a  ray  of  light  which  would 
reach  the  eye  if  it  kept  on  its  course  is  refracted 
away,  while  another  ray  reaches  the  eye  which 
was  not  directed  exactly  toward  it.  But  there 
may  be  no  relation  between  these  two  rays;  and 
thus  sometimes  for  a  moment  less  light  will 
reach  the  eye,  and  at  the  next  moment  more. 
Thus  we  have  the  scintillation.    The  rays  which 
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actually  come  to  the  eye  also  reach  it  from 
slightly  dififerent  directions.  Thus  the  direction 
of  the  star  also  seems  to  change  in  tvvinkhng,  but 
this  change  is  not  noticeable  except  when  we  use 
a  powerful  telescope.  Then,  in  an  unsteady  at- 
mosphere, the  stars  seem  to  dance  round  and 
change  their  form  in  a  manner  which  is  very 
troublesome  to  the  astronomical  observer. 

It  is  not  the  stars  alone  which  twinkle.  If 
we  watch  gas  or  electric  lights  of  an  evening 
several  miles  away  we  shall  always  see  twinkling. 
As  a  general  rule,  the  planets  do  not  twinkle 
like  the  stars  unless  very  near  the  horizon. 
This  is  because  their  visible  disk  has  a  certain 
surface,  so  that  the  rays  of  light  which  reach 
the  eye  from  the  planet  do  not  pass  through 
the  air  along  a  single  fine  line,  but  form  a  cone 
of  which  the  breadth  at  any  point  is  propor- 
tional to  the  distance  of  the  point  from  the  eye 
of  the  observer,  and  may  be  a  foot  or  more  in 
diameter  at  a  distance  of  two  or  three  miles. 

If  we  view  a  bright  star  through  a  spyglass 
and  give  a  slight  motion  to  the  latter  so  as 
to  shake  the  image  of  the  star  round,  we  shall 
see  that  it  is  continually  changing  in  color,  going 
through  most  of  the  colors  of  the  spectrum  from 
red  to  blue.  This  is  probably  caused  by  the 
dififerent  refractions  of  the  rays  of  light  of 
dififerent  colors,  which  are  separated  in  the  way 
we  have  described  and  then  brought  together 
again.  The  result  may  be  partly  due  to  the 
interference  of  light,  an  efifect  which  cannot 
be  treated  in  the  present  article. 

The  scintillation  is  always  greater  near  the 
horizon,  and  least  around  the  zenith.  This  is 
because  the  layers  of  the  air  are  denser  and 
more  disturbed  near  the  horizon,  while  the 
course  of  a  ray  of  light  through  them  is  longer. 
Simon  Newcomb. 
Scio,  si'6  or  shi'o.  See  Chios. 
Scio  College,  located  at  Scio,  Ohio.  It 
was  founded  in  1857  under  the  auspices  of  the 
Methodist  Episcopal  Church.  There  is  a  pre- 
paratory department,  and  in  addition  to  the  reg- 
ular collegiate  course,  there  is  a  normal  course, 
and  a  commercial  course.  The  three  degrees 
of  bachelor  of  arts,  bachelor  of  science,  and 
bachelor  of  philosophy  are  conferred.  The  col- 
lege has  no  endowment;  the  value  of  grounds 
and  buildings  in  1903  was  $70,000;  the  library 
contained  S,ooo  volumes.  The  students  num- 
bered 346,  and  the  faculty  22. 

Scioppius,  stse-op'pe-oos,  Kaspar,  German 
scholar:  b.  Neumark  in  the  Palatinate,  27  May 
1576:  d.  Padua,  Italy,  19  Nov.  1649.  He  re- 
ceived his  education  at  Heidelberg  and  at  Alt- 
dorf,  and  before  the  age  of  21  had  published 
several  learned  books,  the  most  noted  being  his 
'Verisiniilium  Libri  Quatuor,'  and  'Suspectse 
Lectiones,>  which  attracted  the  attention  of 
Pope  Clement  VIII.  During  a  visit  to  Italy  in 
15&P  he  renounced  Protestantism,  and  became  a 
protege  of  the  Vatican.  He  is  said  to  have 
written  more  than  a  hundred  books,  most  of 
them  under  an  assumed  name,  satirizing  the 
leaders  of  the  Protestant  movement.  Among 
his  later  books  the  most  notable  are:  <Gram- 
matica  Philosophical  (1628),  and  <Paradoxa 
Literaria*    (1628). 

Scioto,  sT-6'to,  a  river  in  Ohio  which  rises 
in  Auglaize  County,  flows  southeast  for  a  few 


miles,  then  northeast  into  Hardin  County,  then 
south  by  east  to  near  the  centre  of  Marion 
County,  from  where  its  general  direction  is  south 
to  the  Ohio  River,  which  it  enters  near  Ports- 
mouth. It  is  about  200  miles  long  and  is  navi- 
gable for  about  130  miles.  It  flows  through  a 
fertile  valley. 

Scioto    Company,   The,    in   American   his- 
tory, a  land-speculating  organization  formed  in 
1787    for    the    purchase    of    territory    along    the 
Ohio  and  Scioto  Rivers.     John  Cleves  Symmes, 
Joel   Barlow  and  William  Duer,  of  New  York,     i 
were    largely    interested.      Barlow    was    sent    to     I 
Europe  in  the  company's  interest  as  emigration     1 
agent.     Symmes  parceled  out  the  lands  to  other     | 
parties,  the  tract  which  now  embraces  the  city 
of  Cincinnati   falling  to  the  share  of  Matthias 
Denman,  Robert  Patterson  and  John  Tilson,  of 
New  Jersey. 

Scipio  .ffimilianus  Africanus  Minor,  sip'i  o 
e-mil-i-a'nus  af-ri-ka'nus  mi'nor,  Publius  Cor- 
nelius, Roman  soldier:  b.  about  185  B.C.;  d. 
129  B.C.  He  was  an  adopted  son  of  P.  Cornelius 
Scipio,  the  son  of  Scipio  Africanus  Major.  He 
began  his  public  career  in  151  when  the  Roman 
senate  was  about  to  despatch  a  new  army  to 
repress  the  disturbances  in  Spain.  Exasperated 
by  the  constant  failure  of  the  wars  against  the 
Spanish  tribes,  the  people  obstinately  refused  to 
serve.  At  this  juncture  Scipio  came  forward,  and 
by  a  spirited  and  powerful  harangue,  made  such 
an  impression  on  the  public  mind  that  a  multi- 
tude of  Romans  of  all  classes  voluntarily  enlisted. 
In  152  he  accompanied  the  consul  Lucius  Li- 
cinius  Lucullus  to  Spain  as  military  tribune.  In 
149  B.C.  the  3d  Punic  war  broke  out,  and  Scipio 
followed  the  army  to  Africa.  He  served  under 
the  consul  M.  Manlius  Nepos,  and  by  his  cour- 
age and  vigilance  rendered  important  services. 
Manlius  recommended  him  in  the  most  emphatic 
manner  to  the  senate.  Hence  in  147,  contrary 
to  the  usual  custom,  not  being  of  the  legal  age, 
he  was  unanimously  chosen  consul  and  leader 
of  the  forces  against  the  Carthaginians.  The 
Carthaginians  defended  themselves  with  desper- 
ate courage,  but  although  able  to  hold  out  until 
winter  brought  a  temporary  cessation  of  hostili- 
ties, on  their  resumption  Carthage  was  reduced 
in  146. 

By  the  express  command  of  the  Roman  senate 
this  rival  of  Rome,  once  so  powerful,  was  demol- 
ished and  burned.  The  sight  of  the  ruined  city 
affected  Scipio  to  tears.  He  was  honored  with  a 
magnificent  triumph  at  Rome  after  the  war  was 
terminated,  and  was  surnamed  the  "younger 
Africanus."  After  he  had  lived  for  some  time  as 
a  private  citizen  he  was  sent  with  other  am- 
bassadors to  Egypt,  to  King  Ptolemy  Euergetes, 
where  he  was  much  admired  for  his  genuine 
Roman  moderation,  and  his  thirst  for  knowledge. 
When  he  returned  (142)  he  was  elected  censor. 
In  134  he  entered  on  his  second  consulship,  in 
order  to  put  an  end  to  the  war  long  carried  on 
with  Numantia.  After  a  siege  of  eight  months 
he  forced  a  surrender. 

For  his  conquest  of  this  powerful  city  a  tri- 
umph was  decreed  to  Scipio,  and  he  received  the 
surname  of  "Numantinus."  In  the  last  years  of  his 
life  he  made  himself  many  enemies  among  the 
people  by  opposing  the  measures  of  the  popular 
party,  and  especially  the  agrarian  law  of  Tiber- 
ius   Gracchus,   of    which    Papirius    Carbo,    and 
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Caiiis  Gracchus,  the  tribunes  of  the  people,  were 
the  great  supporters.  The  circumstances  of  his 
death  indicate  that  he  was  poisoned  by  his  foes. 
Scipio  Africanus  Major,  sip'i-6  af-ri-ka'nus 
ma'jor,  Pubhus  Cornelius,  Roman  soldier:  b. 
234  B.C.;  d.  1S3  B.C.  In  212  he  was  unanimously 
elected  aedile.  and  in  210  became  proconsul  in 
Spain.  His  first  successful  enterprise  of  impor- 
tance was  the  conquest  of  New  Carthage,  the 
stronghold  of  the  Carthaginians  in  Spain.  For 
the  kindness  and  magnanimity  he  displayed  on 
this  and  other  occasions  toward  tlie  native 
Spaniards  he  was  rewarded  by  numbers  of  them 
attaching  themselves  to  his  standard.  The  next 
3  ear  (209)  Scipio  totally  defeated  Hasdrubal, 
Hannibal's  brother,  notwithstanding  the  latter's 
advantageous  position,  but  was  unable  to  pre- 
vent him  collecting  more  troops,  and  eventually 
crossing  the  Pyrenees  to  the  assistance  of  Han- 
nibal. In  the  meanwhile  the  Carthaginians 
collected  a  fresh  army,  which  Scipio  decisively 
defeated  in  207.  The  result  of  this  and  subse- 
quent engagements  of  minor  importance  was 
that  the  Carthaginians  were  wholly  driven  from 
Spain,  and  the  greatest  part  of  their  country 
subjected  to  Rome.  In  205  Scipio  was  elected 
consul.  He  now  besought  the  senate  to  allow 
him  to  lead  an  army  against  Carthage  herself, 
and  was  accordingly  empowered  to  go  to  Sicily 
with  an  army  and  a  fleet,  in  order,  after  mature 
deliberation  on  the  means  of  effecting  a  landing 
on  the  coast  of  Africa,  to  execute  the  plan  he 
had  formed.  In  204  he  sailed  from  Lilyba;um 
and  landed  in  Africa,  where  he  prosecuted  hos- 
tilities with  increased  vigor,  and  such  success 
as  to  oblige  the  Carthaginians  to  recall  Hannibal 
from  Italy.  The  Carthaginian  army,  however, 
had  been  by  this  time  so  much  reduced  that  that 
general  was  able  to  effect  but  little,  and  after 
some  fruitless  negotiations  for  peace  the  great 
battle  of  Zama  was  fought  19  Oct.  202  b.c, 
resulting  in  the  total  defeat  of  the  Carthagin- 
ians. The  latter,  on  the  advice  of  Hannibal, 
sought  for  peace,  which  was  granted  on  hard 
conditions.  On  his  return  to  Rome  Scipio  was 
honored  with  a  triumph,  and  received  the  sur- 
name of  "Africanus,".  He  was  censor  in  100  and 
consul  in  194  (with  Titus  Sempronius  Longus). 
In  i8q  he  was  accused  of  peculation  and  bribe- 
taking. When  his  trial  came  on  he  contented 
himself,  in  answer  to  the  accusations  of  his 
enemies,  with  reminding  them  of  wliat  he  had 
done  for  the  republic,  and  ended  by  saying  that 
this  was  the  anniversary  of  the  defeat  of  Han- 
nibal at  Zama,  and  calling  upon  the  people  to 
neglect  all  disputes  and  lawsuits,  and  follow  him 
to  the  Capitol,  there  to  pray  the  gods  that  they 
would  grant  the  Roman  state  other  citizens  like 
himself.  This  tlicy  did,  leaving  the  accusers 
alone  in  the  forum.  Scipio  immediately  quitted 
Rome,  and  retired  to  his  villa  at  Liternum, 
where  he  spent  the  few  remaining  years  of  his 
life. 

Scirpus,  a  large  genus  of  the  sedge  family 
(Cyprracccc)  universally  distributed,  often  of 
partial  or  complete  aquatic  habit,  and  cither 
annuals  or  perennials,  very  small  or  very  large. 
The  leaves  are  rush-like,  with  closed  sheaths, 
and  arc  often  reduced  to  mere  scales  and  sheaths. 
The  small,  perfect  flowers  have  usually  a 
perianth  of  bristles,  and  are  in  spikelets,  with 
or  without  subtending  involucres,  and  mature 
into    variously   shaped    achenes.     The    spikelets 
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are  either  solitary  or  in  groups,  and  are  very 
commonly  umbelled.  These  plants  are  often 
called  rushes  or  bulrushes,  and  are  common  in 
wet  woods  or  swamps,  and  often  rise  conspicu- 
ously out  of  shallow  water.  Scirpus  cy/'criiuts, 
the  brown  wool-grass,  has  immense  drooping 
umbels  of  spikelets,  supported  on  slender  cylin- 
drical stems,  soft  and  reddish-brown  in  color, 
by  reason  of  the  exserted  bristles  of  the 
perianth.  It  is  perennial  by  a  stout  rootstock, 
is  from  two  to  si.x  feet  high,  with  curving  grass- 
like leaves,  and  is  a  familiar  plant  at  the  edges 
of  forest  ponds,  growing  in  colonies.  .?.  ccrnuus 
is  one  of  the  few  species  cultivated.  It  is  a  good 
pot-plant,  having  long  drooping  stems,  forming 
a  dense  mat  at  the  base,  and  with  solitary  spike- 
lets. S.  laciistn's.  the  great  bulrush  or  mat-rush 
of  the  Old  World,  is  known  by  the  latter  name 
because  it  was  employed  for  meaving  into  mats, 
chair-bottoms  and  cordage,  is  another  cultivated 
Scirpus.  It  is  a  curious  plant ;  its  culms  very 
smooth,  blue-green,  and  tall,  bearing  at  the  top 
flexuous  umbels  of  spikelets,  rise  stiffly  out  of 
the  water  of  rivers  and  lakes.  The  leaves  are 
reduced  to  sheaths  at  the  base  of  the  culms. 
This  species  and  the  allied  S.  tatora,  are  the 
"tules"    (q.v.)    of  the  American   Southwest. 

Scir'rhus,  or  Hard  Cancer,  a  scirrhous 
cancer.     See  C.vncer. 

Scissor-bill,  a  bird.     See  Skimmer. 

Scissor-tail,  a  beautiful  flycatcher  (Milvulus 
forficatns)  of  the  lower  Alississippi  Valley, 
which  receives  its  name  from  its  habit  of  cross- 
ing and  recrossing  in  flight  the  two  very  long 
outer  feathers  of  its  tail.  It  is  white  with  dark 
wings  and  a  roseate  flush  upon  its  breast  and 
on  the  lining  of  its  wings,  and  is  exceedingly 
graceful.  Its  general  habits  are  those  of  the 
flycatchers. 

Scissors.      See  Cutlery  ;  Hardware. 

Sclerometer,  an  instrument  for  the  accu- 
rate determination  of  the  hardness  of  minerals. 
In  one  form  the  mineral  is  mounted  on  a  small 
carriage  moving  along  a  track.  Upon  this  is  a 
lever  with  weighted  diamond  point  which  is  in 
contact  with  the  surface  to  be  tested.  Weights 
are  then  added  to  a  pulley  connected  with  the 
carriage  until  they  are  just  sufficient  to  move 
the  carriage  and  produce  a  scratch  on  the  min- 
eral. In  the  microsclcromctcr  of  Jagger  hard- 
ness is  a.scertained  with  any  one  of  four  vari.t- 
hles:  rate,  wciglit,  depth,  or  duration  (see 
Anier.  Jour.  Sci.  IV.,  ,i'/j,  1807).  The  sclerom- 
eter shows  that  different  faces  of  crystals  vary 
in  hardness.  Ry  rotating  a  crystal  through 
180°  and  recording  the  weight  required  to  pro- 
duce a  scratch  fur  each  10",  it  is  possible  to 
secure  data  from  which  the  "curve  of  hardness" 
can  be  constructed.  Jagger  has  determined  the 
absolute  hardness  of  some  of  the  minerals  in 
the  Mohs  scale,  assuming  a  value  of  1000  for 
corundum,  as  follows:  topaz  152,  quartz  40, 
orlhoclase  25,  apatite  1.23,  fluorite  .75,  calcitc  .26, 
gypsum  .04. 

Sclerot'ic,  Sclerotica,  or  Sclerotic  Coat. 
See  Eve. 

Scolecida,  sko-lOs'I-da,  a  group  of  worms 
and  wiirm-like  animals,  mostly  internal  para- 
sites, now  used  only  in  a  general  way,  as  its 
members  have  been  more  scienlilically  distributed 
in  classificalion  in  the  phyla  J'lalyhclminlhcs. 
NcmatohcUninlhcs,  etc. 
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Scolecite,  skol'e-sit,  a  mineral  belonging  to 
the  natrolite  group  of  the  zeolite  family.  It  is 
a  hydrous  silicate  of  aluminum  and  calcium. 
When  heated  before  the  blowpipe  it  swells  and 
sometimes  curls  up  like  a  worm,  to  which  prop- 
erty it  owes  its  name,  from  the  Greek  skolex, 
a  worm.  It  then  fuses  easily  to  a  white,  blebby 
enamel,  thus  distinguishing  it  from  natrolite, 
which  fuses  with  equal  ease  and  without  intu- 
mescence to  a  colorless  glass.  Its  crystal  habit 
is  slender-prismatic  and  much  resembles  natro- 
lite. Its  crystals  are,  however,  horizontally 
striated  on  tlie  prisms  and  are  monoclinic  twins, 
the  twinning  being  revealed  by  feather-like 
diverging  striations  on  the  clinopinacoid,  while 
natrolite  crystals  are  orthorhombic  and  show 
vertical  striations  in  the  prismatic  zone.  Its 
snow-white  or  transparent,  vitreous  crystals  are 
nsually  clustered  in  diverging  groups.  It  is 
also  found  massive  or  in  radiated  nodules.  It  is 
a  secondary  mineral  usually  in  trap  or  amygda- 
loid. Among  the  best  known  of  its  many  locali- 
ties are  Poona,  British  India,  and  Berufiord  in 
Iceland :  it  has  been  found  sparingly  in  the 
United  States  in  the  Palisades  of  the  Hudson 
and  at  Golden,  Colo. 

Scollard,  skol'ard,  Clinton,  American  poet 
and  novelist:  b.  Clinton,  N.  Y.,  i8  Sept.  i860. 
He  was  graduated  from  Hamilton  College  in 
his  native  place  and  was  a  professor  of  rhetoric 
and  English  literature  there  1888-96.  He  has 
traveled  extensively,  and  since  the  last  named 
date  has  devoted  his  entire  attention  to  literary 
pursuits.  His  early  work  was  mainly  verse  of 
a  light  and  musical  cliaracter  evincing  great 
command  of  metres  but  with  no  very  salient 
characteristics.  His  later  verse  shows  a  marked 
increase  of  strength  as  well  as  melody,  while 
the  earlier  facility  has  now  become  an  almost 
faultless  technique.  The  lyric  is  his  especial 
field,  although  he  has  now  and  then  attempted 
epic  forms.  In  recent  years  he  has  produced 
several  noteworthy  historical  romances.  Among 
his  books  of  verse  may  be  cited  'Pictures  in 
Song'  (1884):  'With  Reed  and  Lvre>  (1886); 
'Old  and  New  World  Lyrics'  (i8'88);  'Songs 
of  Sunrise  Lands'  (1892);  'Lyrics  of  the 
Dawn'  (igoo);  'The  Lutes  of  Morn'  (1901). 
His  most  important  novels  are:  'A  Man  at 
Arms'  (1898);  'The  Son  of  a  Tory'  (1900); 
'The  Cloistering  of  Ursula*   (1902). 

Scolopacidas,  sk61-6-pas'I-de,  a  cosmpolitan 
family  of  wading  birds,  comprising  the  snipes, 
sandpipers,  curlews,  and  allied  genera.  The  bill 
is  long,  very  slender  and  flexible.  They  fre- 
quent bogs  and  marshes,  or  the  banks  of  rivers 
and  ditches,  where  they  probe  the  ground  for 
worms,  insects,  and  testaceous  mollusks.  In  the 
most  modern  classification  these  groups  of  birds 
(qq.v.)  are  combined  with  the  plovers,  under 
the  broader  name  Charadriidcr.  of  which  all  but 
the  plovers  (Charadriiiuc)  constitute  the  sub- 
family Scolopaciiiic.  Consult  Evans,  'Birds' 
(New  York,  1900). 

Scolyt'idae.      See  B.\rk-beetles. 

Scom'bridae,    a    family    of   percomorphous 

fishes,  comprehending  the  mackerel  (q.v.)  and 
its  allies.  The  body  has  an  elongated  fusiform 
shape,  oval  in  cross-section,  with  a  conical 
pointed  head  and  deeply  forked  caudal  fin  with 
falcate  lobes.  The  scales  are  minute  and  ante- 
riorly form  a  peculiar  area  known  as  the  corse- 
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let,  and  the  prominent  lateral  line  takes  a  wavy 
course  for  its  entire  length.  The  mouth  is  large 
and  armed  with  strong,  sharp  teeth,  the  eye  large 
and  the  gill-slits  extensive  and  free.  Of  the 
fins  the  pectorals  and  ventrals  are  small,  the 
former  situated  high  on  the  sides  and  the  latter 
on  the  belly  nearly  or  quite  beneath  them ;  the 
spinous  dorsal  is  far  forward  and  supported 
by  slender  spines ;  the  second  dorsal  and  anal 
are  of  similar  shape  and  usually  situated  near 
the  level  of  the  vent,  and  each  is  continued  to 
the  base  of  the  tail  by  a  series  of  small  detached 
finlets.  The  caudal  peduncle  is  slender  and 
bears  lateral  keels.  The  colors  are  generally 
metallic  steel  blue  above,  marked  with  bands, 
streaks  or  spots  of  black  or  yellow,  and  silvery 
white  or  golden  below.  Internally  the  pyloric 
cceca  are  numerous  and  the  swim  bladder  may  be 
present  or  absent.  The  flesh  is  oily  and  a 
streak  of  deep  red  muscle  extends  along  either  . 
side  and  is  sharply  distinguished  from  the  re- 
maining pale  muscles.  All  of  the  mackerels  are 
extremely  active,  predaceous,  pelagic  fishes, 
which  roam  far  and  wide  over  the  sea  in  large 
schools  and  often  approach  the  coasts  to  spawn. 
They  are  especially  well  adapted  by  the  form 
of  the  body  for  rapid  swimming,  and  resistance 
to  the  water  is  much  lessened  by  the  complete- 
ness with  which  all  fins  and  other  prominences 
can  be  depressed  into  recesses,  so  that  they  be- 
come exactly  flush  with  the  surface.  The 
number  of  genera  and  species  are  not  numerous, 
about  12  of  the  former  and  60  of  the  latter  being  \ 
recognized,  but  most  of  them  are  widely  dis- 
tributed and  have  occurred  or  are  likely  to  occur 
in  our  waters.  Besides  the  mackerel,  some  of-^ 
the  most  important  are  the  Spanish  mackerel, 
bonitoes,  and  tunnies  or  horse  mackerels.  Con- 
sult Jordan  and  Evermann,  'American  Game 
and  Food  Fishes'  (New  York  1902). 

Scone,  skoon,  Scotland,  a  village  in  Perth- 
shire, on  the  left  bank  of  the  Tay,  a  little  above 
Perth,  famous  as  having  been  the  seat  of  one 
of  the  most  noted  Scotch  abbeys.  Scone  is  first 
mentioned  in  the  beginning  of  the  loth  century 
and  in  its  abbey,  built  probably  about  the  same 
period,  was  located  the  famous  stone,  according 
to  tradition  "Jacob's  Pillow,"  on  which  the  kings 
of  Scotland  were  crowned,  and  which  was  car- 
ried by  Edward  I.  of  England  to  Westminster; 
Abbey  where  it  rests  under  the  seat  of  the  coro- 
nation chair.  The  last  coronation  celebrated 
here  was  that  of  Charles  II.  in  1651.  The  old 
abbey  is  represented  only  by  scattered  traces ;  1 
on  the  site  of  the  ancient  palace  stands  the  fine 
modern  mansion  of  the  Earl  of  Mansfield.  The 
neat  little  village  of  New  Scone  nearby  has 
about  1,500  inhabitants,  chiefly  engaged  in  hand- 
loom  weaving. 

Scopas,  sko'pas,  Greek  sculptor:  b.  Paros, 
and  flourished  between  395-350  B.C.  He  was 
the  son  of  Aristandros,  a  sculptor  in  bronze,  and 
went  to  Athens  about  377  B.C.,  where  he  lived 
about  25  years.  He  belonged  to  the  Later  Attic 
School  of  which  Praxiteles  was  another  distin- 
guished member.  For  the  temple  of  Athena  ? 
Alea  at  Tegea  he  made  the  sculptures  of  both 
pediments  and  the  statues  of  'Asklepios'  and 
'Hygieia'  for  the  interior.  In  various  parts 
of  the  Peloponnesus  he  executed  statuary,  as  for 
instance,  the  'Asklepios'  at  Gortys,  in  Arcadia, 
a  'Herakles'  at  Sicyon ;  an  'Athena  Pronaos' 
and   an    'Artemis   Eucleia'    at   Thebes;   also   a 
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group  'Eros,  Himeros  and  Pothos'  (Love, 
Longing  and  Desire)  at  Megara.  One  of  his 
most  famous  statues  was  the  "Bacchante,"  orna- 
menting the  theatre  of  Dionysius  at  Athens; 
^iiotlier  was  the  'Niobe'  of  which  the  copy  of 
the  lost  original  is  in  the  museum  at  Florence. 
He  is  credited  with  having  wrought  some  of  the 
ornamental  sculpture  of  the  tomb  of  Mausolus 
:it  Halitarnassus  in  Caria,  portions  of  which  are 
now  deposited  in  the  British  Museum.  He  was 
more  extreme  than  Praxiteles  in  his  departure 
from  the  repose  of  the  earlier  Phidian  manner. 
With  him  sculpture  represented  many  of  the 
violent  emotions  of  life,  expressed  with  great 
freedom  of  movement.  The  lines  of  the  figure, 
though  flexible,  were  made  to  convey  vehement 
bodily  action,  and  the  face  often  wore  the  e.x- 
pression  of  intense  feeling,  as,  for  instance,  may 
be  noted  in  the  lines  of  grief  in  the  face  of 
Niobe.  Consult:  Perry's  'Greek  and  Roman 
Sculpture'  (1882),  and  J.  M.  Hoppin,  'Great 
Epochs  in  Art  History'    (1901). 

Score,  in  music,  the  original  transcript,  of 
a  musical  composition,  with  the  parts  for  all 
the  different  voices  or  instruments  arranged  and 
placed  in  jtixtaposition ;  so  called  from  the  prac- 
tice of  drawing  the  bar  through  all  the  parts. 
As  a  general  rule  the  highest  part  should  be 
placed  uppermost,  the  others  under  it  and  each 
other,  according  to  the  lowness  of  the  part.  All 
the  parts  of  a  chorus  should  be  placed  together : 
the  soprano  standing  on  the  upper  staff,  the 
mezzo  or  second  soprano  (if  any)  on  the  one 
immediately  below  it,  and  so  descending  in  the 
following  order  —  contralto,  second  contralto  (if 
any),  tenor,  second  tenor  (if  any),  bass,  and, 
lowest  of  all,  second  bass  (if  any).  A  good 
musician  is  able  to  form  a  pretty  close  idea  of 
the  effects  the  composer  intends  to  produce  by 
carefully  reading  tlie  score.     See  Mtjsic. 

Scorel,  Jan  van.     See  Schoorl,  Jan  v.'\n. 

Scoresby,  skorz'bJ,  William,  English  Arctic 
explorer:  b.  Croptnn,  Yorkshire,  S  Oct.  I78();  d. 
Torquay,  Devonshire.  21  March  1857.  He  was 
the  son  of  a  whale-fisher  of  the  same  name  and 
made  his  first  voyage  with  his  father  in  the 
Dundee  wlicn  but  10,  and  for  eight  years  after 
1803  they  m;ide  annual  voyages,  young  Scoresby 
studying  at  the  University  of  Edinburgh  between 
voyages.  In  M.ay  1806  they  reached  the  highest 
nortlicrn  latitude  (81°  30')  then  attained.  The 
elder  Scoresby  resigned  his  command  of  the 
Resolution  in  181 1  and  was  succeeded  by  his 
son,  who  continued  the  northern  whaling  expedi- 
tions and  at  the  same  time  made  observations 
of  tlie  electrical  phenomena  of  the  Arctic  re- 
gions and  it  was  through  his  reports  that  the 
government  was  induced  to  send  out  the  Arctic 
expedition  tnider  Sir  John  Ross  in  1817.  In 
i82T,  after  17  voyages  to  the  Greenland  and 
Spitzbergen  regions  he  quitted  whalefishing,  and 
several  years  later  became  a  divinity  student  at 
Queens  College,  Cainbridge.  He  was  graduated 
in  1834,  ordained  in  that  year  and  subsequently 
held  various  livings  and  became  well  known  for 
his  philanthropic  labors.  He  visited  the  United 
States  in  1842  and  in  1848,  and  made  a  voyage 
around  the  world  in  1855-6  in  the  pursuit  of 
magnetic  researches.  He  published:  'History 
and  Description  of  the  Arctic  Regions'  (2  vols., 
1820);  'Journal  of  a  Voyage'  (1823);  'Dis- 
courses to  Seamen'  (1831)  ;  'Magnetical  Obser- 
vations'      (1839-52);       'Zoistic       Magnetism' 


(1849);  'The  Franklin  E.xpedition'  (1850); 
'My  Father:  Being  Records  of  the  Adventurous 
Life  of  the  Late  William  Scoresbv,  Esq.' 
(1851);  etc.  Consult  his  'Life'  by  R,  E. 
Scoresby  Jackson. 

Scor'odite,  a  mineral  occurring  in  small 
leek-green  to  reddish-brown  quartzoid  crystals 
of  orthorhombic  form  associated  with  the  ar- 
senical minerals  of  Europe,  Siberia,  Brazil, 
Utah,  and  many  other  localities.  It  is  also  found 
as  a  pale  green  incrustation  around  hot  springs, 
occurring  thus  in  Nevada  and  the  Yellowstone 
Park. 

Scorpaenidae,  skor-pe'ni-de,  a  family  of 
marine  fishes,  represented  prominently  by  the 
California  rockfish   (q.v.). 

Scor'pio,  in  astrology,  the  "accursed  con- 
stellation," the  "false  sign,"  ominous  of  war, 
discord,  and  woe.  It  is  of  "watery  triplicity," 
and  is  attended  at  its  setting  by  tempests  and  by 
autumnal  diseases. 

Scorpion,  arthropod  animals  forming  the 
order  Scorpionida  of  the  class  Arachnida  (q.v.), 
which  also  includes  the  spiders,  mites,  ticks,  etc. 
Like  all  other  Arachnida  the  scorpions  possess 
eight  legs ;  but  they  are  distinguished  from  the 
spiders  by  the  possession  of  a  distinctly  ringed 
elongated  tail,  terminating  in  a  hooked  claw  or 
"telson,"  the  outlet  and  sting  of  a  poison-gland 
situated  at  its  base.  The  tail  consists  of  a 
broader  anterior  pre-abdomen  of  seven  segments 
and  a  slender  post-abdomen  of  five  segments  and 
the  sting,  and  it  merges  gradually  into  the 
anterior  cephalothorax.  There  are  four  pairs 
of  walking  limbs  borne  on  the  thorax,  a  pair  of 
large  chelate  pcdipalpi,  with  crushing  jaws 
at  their  bases,  and  a  pair  of  small  chelate  or 
nippered  jaws  or  cheliccrae,  corresponding  to 
the  crustacean  antennae.  The  genital  ducts  open 
on  the  basal  segment  of  the  pre-abdomen,  the 
second  segment  bears  a  pair  of  comb-like  sen- 
sory organs  and  the  four  succeeding  segments 
each  a  pair  of  lamellate  respiratory  sacs  opening 
by  stigmata.  The  eyes  are  simple  and  usually 
consist  of  one  pair  of  large  ones  with  from  two 
to  five  pairs  of  smaller  ones. 

The  scorpions  inhabit  warm  countries  and 
some  of  the  species  of  tropical  Africa  and  South 
America  reach  a  length  of  10  inches.  The 
females  are  said  to  exhibit  great  care  for  their 
young,  and  carry  them  on  their  backs  fcr  several 
days  after  being  hatched,  -whilst  they  tend  them 
carefully  for  about  a  month,  when  they  are  able 
to  shift  for  themselves.  Scorpions  are  active  at 
night  and  by  day  live  in  dark  jilaccs  and  under 
stones.  The  food  consists  chielly  of  insects, 
which  they  seize  by  means  of  their  chek-e,  and 
sting  to  deatli.  The  sting  is  not  necessarily 
fatal  to  man,  that  of  the  snaller  temperate 
species  not  exceeding  the  sting  of  a  hornet  in 
severity,  but  may  prove  dangerous  to  persons 
of  weakly  constitution.  The  poison  is  said  grad- 
tially  to  lose  its  effect  on  man,  so  that  the  more 
frequently  a  person  is  stung  the  less  noxious 
(In  the  effects  of  the  sting  become.  Painful 
effects  follow  the  sling,  such  as  nausea,  swell- 
ing of  tlie  bitten  part,  etc.  'I'he  remedies  most 
to  he  relied  upon  appear  to  be  ammonia,  tobacco, 
ipecacuanha,  etc.,  together  witli  warm  applica- 
tions to  the  limb,  and  attention  to  prevent  the 
spread  of  the  virus,  as  by  tying  a  ligature  above 
the  wound. 
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Among  the  20  or  more  North  American  spe- 
cies are  Broteas  alleni,  with  six  ocelli,  of  Lower 
California;  rejotis  carolinensis,  of  the  entire 
southern  United  States,  with  eight  ocelli ;  and 
Centrums  injamatus,  of  similar  range. 

The  book-scorpions  or  pseudo-scorpions 
(Pseiido-scorpionida)  are  common  small  forms 
with  short  broad  abdomen  and  no  sting. 

Consult:  Kraepelin,  "Scorpions  and  Pedi- 
palpi*  (Berlin  1899)  ;  and  Banks,  'American 
Naturalist'   (1900). 

Scorpion  (machine).     See  Ordn.^nce. 

Scorpion-fly,  a  neuropterous  insect  of  the 
family  Fanorptda,  in  which  the  head  is  pro- 
longed to  form  a  beak.  The  body  is  long  and 
slender.  The  legs  are  long,  the  tarsi  being  five- 
jointed  ;  and  two  spur-like  processes  exist  on 
the  tibiae  or  shins.  The  name  Scorpion-tiy  is 
derived  from  the  appendages  attached  to  the 
abdomens  of  some  species.  In  certain  species 
the  sixth  and  seventh  joints  of  the  abdomen  are 
attenuated,  and  capable  of  extensive  motion ; 
while  the  last  joint  forms  a  pair  of  forceps 
resembling  those  of  the  earwigs.  When  at  rest 
this  tail  is  curled  over  the  back,  but  when  irri- 
tated the  forceps  are  used  as  weapons  of  offense 
or  defense.  These  insects  are  found  chiefly  in 
damp   situations,   under  bushes,  etc. 

Scorpion-shell,  or  Spider-shell,  one  of  the 

strombs  (q.v.),  so  called  from  the  projecting 
spines  with  which  the  shells  are  provided.  The 
most  familiar  one  {Pteroceras  lainbis)  is  a  mot- 
tled chestnut,  variegated  with  white  and  orange 
lines.  Internally  its  hue  is  pale  brown  and 
yellow.  Its  length  is  three  or  four  inches.  The 
orange-mouthed  scorpion-shell  (P.  aurantias)  is 
creamy  white  outside,  and  orange  within ;  and 
its  curved  spines  are  ■white  and  glistening.  These 
shells  are  chiefly  found  in  the  Indian  and  Chi- 
nese seas ;  and  the  genus  Pteroceras  is  repre- 
sented by  many  fossil  species,  beginning  in  the 
Liassic  formations. 

Scorpion-spider,  or  False  Spider,  a  small 
spider-like  arthropod  allied  to  the  scorpion, 
various  species  of  which  constitute  the  order 
Pcdipalpida.  The  body  consists  of  unsegmented 
cephalothorax  and  flattened  abdomen  of  11  to  12 
segments.  The  chelicera;  are  simple,  the  pedipalps 
simple  or  chelate,  the  first  pair  of  legs  terminate  in 
a  many-jointed  Hagellum.     See  Arachnid.^. 

Scorzonera,  a  genus  of  plant  of  the  tribe  Lig- 
uliflonc  of  the  natural  order  Composi/ir,  found 
growing  in  Europe  and  Asia,  but  in  the  United 
States  practically  unknown.  The  roots  of  Scor- 
zonera  hispanica,  S.  glaslifolia,  S.  deliciosa,  and 
5.  tuberosa  are  esculent  and  often  used  as  diet  for 
invalids,  and  are  also  considered  antidotes  for 
snake  bites.  In  taste  they  somewhat  resemble 
asparagus,  celery,  hazelnuts,  and  salsify. 

Scot,  skSt,  or  Scott,  Michael,  a  mediaeval 
Scottish  scholar  and  man  of  science :  b.  prob- 
ably about  1175;  d.  probably  about  1291.  He  is 
said  to  have  studied  at  the  universities  of  Ox- 
ford, Paris,  and  Bologna.  After  a  period  in 
the  service  of  Frederick  II.  at  Palermo,  he  con- 
tinued his  studies  at  Toledo,  where  he  learned 
Arabic.  On  leaving  Toledo  he  again  repaired  to 
Sicily,  where  he  was  closely  associated  with  the 
Emperor  Frederick,  to  whom  he  was  appointed 
astrologer.  He  took  orders,  and  was  appointed 
by  Honorius  III.  to  the  archbishopric  of  Cashel 


in  Ireland,  but  declined  the  post.  He  was  at 
Oxford  in  1230,  probably  sent  by  Frederick  to 
bring  before  the  university  the  translations  of 
Aristotle  made  by  himself  and  others.  Scot 
was  a  scholar  learned  in  the  science  of  his  time, 
but  has  been  transformed  by  legend  into  a 
magician.  As  such  he  is  referred  to  by  Dante 
('Inferno,'  canto  xx.)  and  Boccaccio  ('De- 
cameron'), and  he  plays  a  prominent  part  in 
the  popular  superstitions  of  the  border  districts 
of  Scotland.  Many  works  are  attributed  to  him, 
of  which  the  following  have  been  printed : 
*Liber  Physiognomis  Magistri  Michaelis  Scoti' 
(1477)  ;  a  Latin  translation  of  Aristotle's  'De 
Animalibus'  (1496)  ;  'Quaestio  Curiosa  de  Na- 
tura  Solis  et  Lunre*  (1622),  on  alchemy;  and 
'Mensa  Philosophica'  (1602),  Englished  as 
<The  Philosopher's  Banquet'  (1614).  Consult: 
J.  W.  Brown,  'Life  and  Legend  of  Michael 
Scot'  (1897)  ;  Sir  Walter  Scott's  notes  to  'Lay 
of  the  Last  Minstrel.' 

Scot,  Reginald  or  Reynold,  English 
writer:  b.  Scotshall,  Kent,  probably  about  1538; 
d.  1599.  He  studied  at  Oxford,  but  returned 
home  without  taking  a  degree,  and  devoted  him- 
self to  the  study  of  old  and  obscure  mystical 
authors,  and  the  pleasures  of  gardening.  The 
work  on  which  his  reputation  is  founded  is 
entitled  'The  Discovery  of  Witchcraft'  (1584), 
and  was  directed  against  tlie  belief  in  witch- 
craft, alchemy,  astrology,  and  other  prevalent 
superstitions  of  his  time.  King  James  I.  ordered 
the  first  edition  of  the  book  to  be  burned  by 
the  common  hangman,  and  attempted  a  reply  to 
it  in  his  'Demonologv'.'  Refutations  were  also 
published  by  Meric  Casaubon,  Joseph  Glanvil, 
and  others. 

Scotch  Fir,  or  Scotch  Pine,  the  only  pine 
(Piiius  sylvestris)  indigenous  to  Great  Britain, 
but  common  all  over  northern  Europe,  especially 
in  Scandinavia.  Trunks  of  it  dating  from  pre- 
historic times  have  been  found  in  peat-bogs.  It 
has  two  leaves  in  each  sheath,  and  ovate  cones 
about  as  long  as  the  leaves,  with  cone-scales 
terminating  in  a  pyramidal  recurved  point. 
The  cones  reach  maturity  in  the  second  year. 
Scotch  firs  sometimes  attain  the  height  of  120 
feet,  and  although  conical  when  young  become 
picturesque  in  age,  with  gnarled,  twisted  boughs 
covered  at  the  extremities  with  dense  glaucous 
foliage  and  gathered  into  a  mushroom-like  head. 
The  straight  trunk,  sometimes  four  feet  in 
diameter  at  the  base,  has  a  bright  reddish-brown 
bark,  and  a  heart  wood  of  the  same  color,  which 
furnishes  the  lumber  called  deal,  that  is  nearly 
as  durable  as  oak.  This  is  so  valuable,  espe- 
cially for  shipbuilding,  that  the  Scotch  pine  is 
extensively  planted;  naval  stores,  also,  are  made 
from  the  abundant  resin,  and  the  sap-wood, 
while  more  perishable  than  the  heart,  is  used 
for  agricultural  purposes,  railway  sleepers  and 
paving  blocks.     The  bark  will  serve  for  tanning. 

Scotch-Irish  Society  of  America,  an  or- 
ganization founded  in  1889  at  Columbia,  Tenn., 
its  chief  object  being  racial,  historical  and  social. 
It  had  300  members  in  1903. 

Scotch  Music.  ;Much  conjectural  matter 
has  been  written  about  the  origin  of  Scotch 
music,  discussing,  among  other  questions, 
whether  it  was  the  creation  of  one  of  the  artistic 
favorites  of  James  III.,  or  was  brought  over 
and  naturalized  by  David  Rizzio.     That  much  of 
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it  is  as  old  at  least  as  tlie  i6th  century  was 
proved  by  a  manuscript  collection  of  the  tunes 
ill  a  handwriting  and  notation  which  brought 
them  close  back  to  that  period.  This  collection, 
known  as  the  'Skene  Manuscript,'  was  edited 
by  a  tnan  of  scholarly  attainments  who  had  de- 
voted himself  to  musical  study  —  William  Dau- 
ney.  F.S.A.,  Scotland.  His  conclusions  on  their 
value  as  preserving  the  music  of  the  country 
in  its  original  purity  are :  "The  favorable  con- 
trast which  many  of  the  Scotch  airs  therein  con- 
tained present  to  the  dull,  tiresome,  meretricious 
productions  which  from  time  to  time  have  been 
]ialmed  off  upon  the  public  under  that  name,  and 
the  vitiated  copies  of  the  same  tunes  which  have 
l)een  handed  down  by  tradition  alone,  are  the 
most  gratifying  results  of  its  discovery.  We 
are  now  no  longer  at  a  loss  for  a  standard  by 
which  we  can  test  the  genuineness  of  our  na- 
tional music,  distinguishing  the  true  from  the 
false,  the  pure  ore  from  all  admixture  of  baser 
metal."  One  of  the  most  prominent  features 
of  the  Scottish  music  is  the  prevalent  omission 
of  the  fourth  and  seventh  in  the  scale,  and  the 
consequent  absence  of  all  semitones ;  another  is 
that  the  ascending  si.xth  and  seventh  of  the 
minor  scale  are  not  raised  as  in  the  model  minor 
scale,  but  remain  the  same  as  the  descending 
sixth  and  seventh.  Modulation  often  takes 
place  between  the  major  key  and  its  relative 
minor,  and  the  melody  keeps  ever  true  to 
the  diatonic  scale  of  the  principal  key,  no  acci- 
dentals being  introduced.  Many  airs  open  in 
the  major  kej'  and  close  on  the  minor.  Closes 
are  not  confined  to  the  tonic,  and  are  found  on 
the  third,  fifth,  and  sixth,  and  in  Highland 
music  on  the  second  of  a  major  and  the  seventh 
of  a  minor  key.  Consult:  George  Thomson, 
'Melodies  of  Scotland,  with  Symphonies  and 
Accompaniments,  by  Plcyel,  Kozcluch,  Haydn, 
Beethoven,  Hummel,  and  Weber'  (six  vols. 
1822-s)  :  'The  Songs  of  Scotland,'  edited  by 
G.  F.  Graham;  and  'The  Songs  of  Scotland,* 
edited  by  Brown  and  Pitman. 

Scotch  Terrier.      See  Dog  ;  Terriers. 

Sco'ter,  or  Surf  Duck,  a  duck  of  the  genus 
CEJcinici,  characterized  by  a  broad  short  bill, 
curiously  swollen,  bright-colored  at  the  base  of 
the  upper  mandible,  and  with  a  hooked  nail. 
These  are  the  most  marine  of  all  ducks,  though 
the  American  species  may  also  occur  about  the 
Great  Lakes,  etc.  They  are  comparatively  weak 
fliers  but  expert  divers  and  feed  chiefly  upon 
niollusks  and  other  animals,  for  which  they  dive 
and  grope  in  the  mud  of  shallow  waters.  The 
males  of  all  the  species  are  unifonnly  velvety 
black,  with  or  without  white  markings  on  the 
head  and  wings,  and  with  bright  colors  on 
the  bill.  The  females  are  plain  brownisli  above, 
grayish  below,  with  dull-colored  bills.  There 
are  three  common  American  species;  the  black 
scoter  (CE.  amcricana),  the  white-winged  scoter 
(CE.  dcglandi),  and  the  surf  duck  or  sea  coot 
( CE.  pcrspicillala),  and  the  European  species 
occasionally  wander  into  our  territory.  All  of 
this  species  breed  in  the  far  North  and  winter 
within  the  United  States  as  far  south  as  New 
Jersey  and  Chesapeake  Ray  on  the  Atlantic  and 
California  on  the  Pacific  side.  .\  few  may 
linger  through  the  summer  in  Maine,  etc.;  and 
the  second  species  is  the  most  abundant.  The 
flesh    is    unpalatable    on    account   of   its    strong 


fishy  taste;  but  this  quality  permits  its  being 
eaten  by  Roman  Catholics  on  fast-days. 

Scotia  (sko'shi  a)  Seminary,  an  institution 
for  the  education  of  negro  girls  located  at  Con- 
cord, N.  C.  It  was  founded  in  1880  under  the 
auspices  of  the  Presbyterian  Board  of  Mis- 
sions for  Freedmen.  There  are  four  depart- 
ments of  study,  the  Norinal  and  Scientific  De- 
partment, the  Grammar  School,  the  Preparatory 
Department  (elementary  grade),  and  the  Indus- 
trial Department.  Instruction  in  music  is  also 
given ;  physical  training  and  instruction  in  hy- 
giene, principles  of  ventilation,  etc.,  form  a  part 
of  the  curriculum.  The  normal  course  extends 
over  two  years  and  the  scientific  course  con- 
tinues one  year  longer,  and  includes  instruction 
in  Latin,  geometry,  astronomy,  rhetoric,  civil 
government,  nursing,  mental  science,  and  ethics. 
Manual  training  is  a  part  of  the  whole  course ; 
in  the  lower  classes  (Grammar  Department) 
this  training  is  given  chiefly  by  the  students 
doing  the  work  in  the  boarding  department; 
for  the  higher  classes  there  are  courses  in  cook- 
ing, household  economy,  and  sewing.  No  tui- 
tion is  charged  except  for  instruction  in  music ; 
the  institution  is  largely  supported  by  the  Pres- 
byterian Board  of  Missions.  The  library  in 
1904  contained  2,500  volumes.  The  students  in 
1903-4  numbered  291 ;  the  faculty  18. 

Sco'tists.  See  Scotus,  Jon.\NNEs  Duns, 
and  Scholasticism. 

Scotland,  skdt'land.  United  Kingdom,  the 
northern  division  of  the  island  of  Great  Brit- 
ain, extending  between  lat.  54°  38'  and  58°  40' 
30"  N.,  and  Ion.  1°  46'  and  6°  8'  30"  W.  It  is 
separated  from  England  substantially  by  the 
Solway,  Cheviots,  and  Tweed,  the  border  isth- 
mus being  about  60  miles  across ;  but  the  ir- 
regular boundary  line,  the  historic  Border-land, 
measuring  fully  100  miles.  On  all  other  sides  it 
is  bounded  by  the  sea.  The  greatest  length,, 
from  north-northeast  to  south-southwest,  be- 
tween Dunnet  Head  and  the  Mull  of  Galloway, 
is  287  miles.  The  breadth  varies  from  140  miles 
to  less  than  30,  the  latter  in  the  north,  between 
Dornoch  h'irth  and  Loch  Broom.  Few  points 
in  the  mainland  are  more  than  40  miles  from 
the  sea,  the  country  being  deeply  penetrated  by 
inlets.  The  country  was  formerly  divided  into 
a  number  of  districts,  many  of  the  names  of 
which  are  still  familiar,  such  as  Lothian, 
Tweeddale,  Galloway,  lireadnlbane,  etc.,  but  for 
political  purposes  it  is  divided  into  shires  or 
counties,  as  may  be  seen  in  table  on  following 
page. 

Edinburgh  (the  capital),  Glasgow,  Dundee, 
and  Aberdeen  each  contain  upward  of  100.000 
inhabitants.  After  these  come,  in  order  of  popu- 
lation. Paisley,  Leith,  Greenock,  Coatbridge, 
Kilmarnock,  Kirkcaldy,  Perth,  Hamilton,  Moth- 
erwell, and  Falkirk. 

IsUiiuls  and  Coasts. —  The  islands  of  Scot- 
land are  said  to  number  altogether  nearly  800. 
On  the  east  coast  they  are  few  and  small  ;  but 
on  the  northeast  are  the  two  large  groups  of 
the  Orkneys  and  Shetlands.  the  former  num- 
bering 52  islands,  28  permanetilly  inhabited : 
the  latter  100  islands,  20  inhabited ;  while  on  the 
west  coast  the  islands  are  large  and  numerous. 
Here  the  Hebrides  (q.v.)  extend  for  200  miles 
from  north  to  south,  and  are  divided  into  the 
Imier    and    Outer    Hebrides,    the    former    lying 
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close  to  the  western  coast  of  the  mainland  and 
stretchnig  from  Skye  to  Islay ;  tiie  latter,  parted 
from  the  Inner  Hebrides  by  the  straits  of  the 
Minch  and  the  Little  Minch,  comprise  the  long 
chain  of  islands  from  Lewis  to  Benbecula.  En- 
closed in  the  Firth  of  Clyde  are  the  islands  of 
Arran,  Bute,  and  the  Cumbraes,  forming  a 
county  by  themselves.  The  west  coast  of  the 
mainland  is  generally  a  wild,  deeply  indented 
mountain-wall,  presenting  a  series  of  inlets  or 
sea  lochs,  while  toward  the  middle  the  coast  is 
cleft  by  two  great  inlets  with  openings  to  the 
southwest,  the  Firth  of  Lorn  and  its  continua- 
tion Loch  Linnhe,  and  the  Firth  of  Clyde  and 
its  ramifications  running  far  inland.  The  east 
coast  is  sometimes  low  and  sandy,  but  is  often 
formed  of  steep  rocky  cliffs  of  considerable 
elevation,  the  chief  inlets  being  the  Firths  of 
Forth  and  Taj',  and  the  Moray  Firth,  Cromarty 
Firthj  etc. 


Counties 


Aberdeen 

Argyle    

Ayr     

BanflF    

Berwick   

Bute    

Caithness     

Clackmannan    

Dumbarton    

Dumfries 

Edinburgh     

Elgin  or  Moray 

Fife    

Forfar  or  Angus.  . .  . 

Haddington     

Inverness     

Kincardine    

Kinross    

Kirkcudbright     

Lanark   

E-inlithgow    

Kairn      

Orkney    and 

Shetland 

Peebles     

Perth    

Renfrew    

Ross  and  Cromarty. 

Roxburgh    

Selkirk     

Stirling    

Sutherland    

Wigtown   


Total 


Area  in 
sq.  miles 


I.9S5 

3.213 

1,128 

640 

460 

217 

685 

47 

241 

1,062 

362 

475 

492 

875 

271 

4,088 

383 

72 

897 

881 

120 

195 

926 

354 

2,527 

245 

3,07s 

66s 

257 

447 

2,027 

485 


29.785 


Pop.  1 89 1 


284,036 

74.085 

226,386 

61,684 

32,290 

18,404 

37.177 

33.140 

98,014 

74.245 

434.276 

43.471 

190,365 

277.735 

37.377 

90,121 

35.492 

6.673 

39.985 

;, 105,899 

52.S08 

9.155 

30.453 

28,711 

14.750 

122,185 

230,810 

78.727 

53,500 

27.712 

1 18,021 

21,896 

36,062 


4,025,647 


Pop.  1 90 1 


304.439 
73.643 

254.468 
61,483 
30.824 
18,787 
33.870 
32.029 

113.865 
72,571 

488.796 

44,800 
218.840 
284.082 

38.665 

go. 104 

40.923 

6,981 

39.383 

1.339.327 

65,708 

9,291 

28,699 

28,166 

15.066 

123,283 

268.980 

76.450 

48,804 

23.356 

142.291 

21.440 

32.68s 


4  4-2.103 


Orography. —  From  the  configuration  and 
geological  structure  the  country  divides  into 
three  divisions,  the  Highlands,  Central  Low- 
lands, and  Southern  Uplands.  The  first  of  these 
divisions  lies  north  of  a  line  stretching  in  a 
southwesterly  direction  from  the  coast  of  Kin- 
cardineshire to  the  Firth  of  Clyde;  the  third  is 
the  country  south  of  a  line  drawn  from  Dunbar 
southwesterly  to  Girvan  ;  the  country  between 
these  lines  forms  the  Central  Lowlands.  The 
Highland  division  is  remarkable  for  the  number 
and  elevation  of  its  mountain-masses,  many  of 
the  summits  being  over  4.000  feet  high.  The 
mountains  best  known  by  name  are  the  Gram- 
pians, which  form  a  system  or  series  of  masses 
covering  a  large  area,  and  culminating  on  the 
west  coast  in  Ben  Nevis,  4,406  feet  high ; 
while  SS  miles  to  the  northeast  rises  a  remark- 
able cluster  of  summits  reaching  in  Ben  Macdhui 
the  height  of  4,296  feet.  The  Grampians  and 
their  connections  are  separated  from  the  moun- 


tains farther  to  the  north  by  Glenmore  or  the 
Great  Glen  of  Scotland,  a  remarkable  depres- 
sion stretching  quite  across  tae  country  from 
sea  to  sea,  and  forming,  by  the  series  of  lakes 
occupying  it  and  the  Caledonian  Canal  connect- 
ing them,  a  waterway  from  the  west  coast  to 
the  east.  The  Southern  Uplands  are  also  es- 
sentially a  mountainous  region,  summits  of  over 
2,000  feet  being  frequent,  though  none  exceed 
3,000  feet  above  the  sea.  The  central  region, 
though  much  less  elevated  than  the  other  two 
divisions,  has  none  of  the  monotony  usual  in 
flat  countries.  Though  occupying  not  more  than 
a  sixth  of  the  whole  surface,  the  fertility  of 
the  soil  and  its  mineral  treasures  make  this  part 
by  far  the  wealthiest  and  most  populous.  '!'he 
present  form  of  the  land  surface  of  Scotland  is 
the  effect  of  erosion  or  denudation.  The  coun- 
try was  at  one  time  an  elevated  table-land,  the 
upper  surface  of  which  is  indicated  by  the 
summits  of  the  mountain-masses,  biit  has  been 
deeply  trenched  and  furrowed  in  all  directions 
by  the  erosive  action  of  water,  ice,  and  frost. 
The  slope  of  the  ancient  plateau  is  determined 
by  the  direction  of  the  principal  rivers ;  in  the 
northern  part  it  is  chiefly  toward  tlie  east,  in  the 
southern  more  equally  east  and  west. 

Hydrography. —  The  chief  rivers  flowing  east 
to  the  German  Ocean  are  the  Tweed,  Forth,  Tay, 
South  Esk,  North  Esk,  Dee,  Don,  Deveron, 
Spey,  Findhorn.  etc. ;  those  entering  the  sea  on 
the  west  are  the  Clyde,  Ayr,  Doon,  Dee,  Nith, 
Annan,  and  Esk.  The  Clyde  in  its  lower  course 
carries  a  vast  traffic,  this  being  rendered  pos- 
sible chiefly  by  dredging.  Many  of  the  rivers 
are  valuable  from  the  numbers  of  salmon  they 
produce.  A  striking  feature  of  the  country  is 
the  great  multitude  of  lakes,  varying  in  size  from 
Loch  Lomond  (28  square  miles)  to  the  pool-like 
mountain  tarns.  In  the  Northern  Highlands 
almost  every  glen  has  its  lake  and  every  moun- 
tain hollow  is  filled  by  a  stream  or  spring. 
Among  the  more  noted  are  Lochs  Lomond.  Ka- 
trine, Tay,  Earn,  Rannoch,  .A-we.  Shiel.  Laggan, 
Lochy,  Ness,  Maree,  Shin,  in  the  Western  and 
Northern  Highlands ;  Loch  Leven,  in  the  Central 
Lowlands;  and  Saint  Mary's  Loch,  Lochs  Ken, 
Dee,  and  Doon  in  the  Southern  L^plands. 

Geology. —  The  older  or  Palaeozoic  rocks  pre- 
dominate almost  everywhere  in  Scotland.  The 
Highlands  are  composed  almost  entirely  of  crys- 
talline schists,  gneiss,  and  quartzites  ;  the  Central 
Lowlands  of  Old  Red  Sandstone,  Carbonifer- 
ous, and  Permian  strata :  the  Southern  Uplands 
mostly  of  rocks  of  Silurian  Age.  In  certain  lo- 
calities remains  of  secondary  formations  are  rep- 
resented over  small  spaces,  while  volcanic  rocks 
cover  considerable  areas.  Granite  exists  in  great 
masses  in  many  localities,  and  in  some  parts  is 
extensively  quarried.  The  most  valuable  min- 
eral region  is  the  Central  Lowlands,  where  coal 
and  iron  exist  in  such  quantity  as  to  make  this 
one  of  the  most  important  mineral  fields  of 
Great  Britain. 

For  Agriculture,  Manufactures,  Trade,  etc., 
see  Great  Brit.IlIN. 

Political  Constitution. —  The  parliament  of 
Scotland  anciently  comprised  all  who  held  any 
portion  of  land,  however  small,  from  the  crown 
by  tenure  of  military  service,  till  the  reign  of 
James  VI.,  when  the  small  barons  or  free- 
holders were  excused  from  attendance  in  person, 
"two  or   more   wise   men"   being   deputed   from 
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each  county  in  proportion  to  its  size.  Its  powers 
were  nominally  extensive,  but  the  supreme  power 
was  virtually  in  the  king,  who  by  his  influence 
often  entirely  controlled  its  proceedings.  The 
parliament  in  the  whole  consisted  of  three  es- 
tates—  the  nobility,  the  dignified  clergy  (con- 
sisting of  bishops,  abbots,  and  priors),  and  the 
lesser  barons,  or  representatives  of  shires  and 
burghs.  When  Presbyterianism  was  formally 
ratified  by  law  after  the  revolution  of  1688, 
the  ecclesiastical  estate  ceased  to  have  a  place 
in  parliament.  Every  measure  brought  before 
parliament  was  previously  prepared  by  a  com- 
mittee, styled  the  lords  of  the  articles,  chosen 
from  eacii  of  the  three  orders,  but  in  effect 
little  better  than  royal  nominees.  Before  the 
Union  there  were  four  great  officers  of  state  — 
the  lord  high-chancellor,  the  high-treasurer,  the 
lord  privy-seal,  and  the  secretary ;  and  there 
were  also  four  lesser  officers  —  the  lord  clerk- 
register,  the  lord-advocate,  the  treasurer-depute, 
and  the  justice-clerk.  Previously  to  the  era  of 
the  revolution  the  privy-council  of  Scotland  as- 
sumed inquisitorial  powers,  and  even  torture 
was  administered  under  the  sanction  of  its  au- 
thority ;  but  it  is  now  entirely  merged  in  the 
privy-council  of  Great  Britain.  The  number  of 
peers  in  the  Scottish  parliament  was  latterly  160, 
and  of  commons  155,  and  all  sat  in  one  house, 
and  voted  promiscuously.  At  the  union  of  the 
kingdoms  the  political  system  of  Scotland  was 
almost  entirely  incorporated  with  that  of  Eng- 
land.    See  Great  Britain  ;  Parliament. 

The  Court  of  Session  is  the  supreme  civil 
court  of  Scotland.  The  Court  of  Justiciary,  or 
criminal  court,  composed  only  of  judges  of  the 
Court  of  Session,  is  supreme  in  the  highest 
sense,  since  its  decisions  in  criminal  cases  are 
not  subject  to  any  review.  The  principal  subor- 
dinate judicatories  are  sheriff-courts,  established 
in  each  county  or  stewartry.  Sheriff-substi- 
tutes, or  judges  ordinary,  one  or  more  holding 
separate  courts  in  different  districts,  decide  in 
the  first  instance,  subject  to  the  review  of  the 
principal  sheriff  or  sheriff-depute,  whose  de- 
cisions, though  final  within  the  limits  of  his 
jurisdiction,  are  reviewable  by  the  court  of  ses- 
sion, with  the  exception  of  classes  of  cases  pro- 
vided for  by  special  statutes.  Besides  the  sheriff- 
court,  each  county  or  district  of  a  county  has 
its  justice  of  peace  courts,  in  which  judges,  not 
stipendiary,  decide  on  principles  of  equity  in 
minor  crimes :  and  in  every  town  of  any  impor- 
tance are  bailie,  dean  of  guild,  and  police  courts, 
with   limited   jurisdictions. 

Education. —  Scotland    has    had    a    national 
tcm   of   elementary   education    for   over   two 
iituries,   a   school    having   been    established    in 
cry  parish   by  a   law  of   1606   (where   such   a 
liool   was  not  already  established),  according 
a   system   proposed   by  John    Knox   long  he- 
re.    This  scheme  did  effective  service  for  the 
i'lcation   of  the  people,  till   the  great   increase 
of   population,   especially   in   towns,   rendered   it 
unequal  to  the  task  laid   upon  it,  and  this  not- 
withstanding  the   erection   of   many   schools   by 
various   religious   denominations.     By   the   pass- 
iiik'  "f  the  Education  .'Xct  of  1872  board-schools 
li.ivr    superseded    the   old    parish    schools,   there 
hi  ing  also   numerous  granunar  or  high  schools 
.'lul  academies  in  every  town  of  any  .'.ize,  though 
no    systematic   scheme   of   secondary   education. 
Other   institutions   are   the   normal   or  training 


schools  and  colleges  of  the  different  religious  bod- 
ies, and  the  four  universities  of  Edinburgh,  Glas- 
gow, Aberdeen,  and  Saint  .Vndrews.  The  first  uni- 
versity was  that  of  Saint  Andrews,  dating  from 
1411;  next  came  that  of  Glasgow  (1450),  then 
King's  College  and  University  Aberdeen  (1494), 
then  Edinburgh  University  (158J),  lastly  Mari- 
schal  College  and  University  Aberdeen  (1593). 
The  two  Aberdeen  universities  were  united  in 
i860.  In  board-schools  now  education  is  prac- 
tically free. 

Civil  History. —  The  country  now  called 
Scotland  emerges  from  pre-historic  obscurity 
during  the  Roman  occupation  of  Britain,  though 
for  many  centuries  little  is  known  of  its  his- 
tory. It  is  supposed  that  the  earliest  inhab- 
itants of  the  country  were  a  non-Aryan  race 
resembling  the  Iberians,  and  typified  now  by 
the  Basques.  A  Celtic  (and  Aryan)  people 
seem  subsequently  to  have  entered  the  country, 
and  to  have  gained  predominance  over  the  non- 
Aryans,  the  combined  people  occupying  at  the 
Roman  invasion  most  of  the  country  north  of 
the  Forth  and  Clyde  estuaries,  which  was  called 
Caledonia  (q.v. )  by  the  Romans,  and  its  people 
Caledonians.  The  southern  part  of  the  country 
was  inhabited  by  another  Celtic  race,  the 
Brythons  or  Britons,  of  the  same  blood  as  the 
Welsh.  The  descendants  of  the  Caledonians 
were  afterward  called  Picts,  and  were  the  pre- 
dominant people  in  North  Britain  at  the  begin- 
ning ef  the  6th  century,  when  a  colony  of  Scots 
or  Dalriads  from  Ireland  eft'ected  a  settlement 
in  Argyll,  and  gradually  spread  over  the  ad- 
jacent regions.  It  is  from  these  Scots  (a  Celtic 
and  Gaelic-speaking  people)  that  the  country 
afterward  received  the  name  of  Scotland,  the 
original  Scotlarid  (Scotia)  being  Ireland.  The 
Pictish  tribes  were  divided  into  two  great  sec- 
tions, the  Piccardach  or  Southern  Picts,  and  the 
Cruilhne  or  Northern  Picts.  In  the  9th  century 
the  Dalriadic  Scots  with  the  help  of  the  Cruithne 
conquered  the  Southern  Picts,  but  the  Northern 
Picts,  the  ancestors  of  the  modern  Highlanders, 
still  retained  their  independence.  The  Teutonic 
element  was  introduced  into  Scotland  as  early 
as  the  4th  century,  when  bands  from  North 
Germany  seem  to  have  formed  settlements  on 
the  east  coast  south  of  the  Firth  of  Forth  ;  and 
this  part  of  the  country  was  subsequently  united 
to  the  Anglian  kingdom  of  Northunibria,  which 
extended  from  the  Forth  to  the  Ilumber.  To 
the  west  of  this  kingdom,  from  Dumbarton  to 
the  Solway  and  into  England,  extended  the 
kingdom  of  Strathclydc  or  Cumbria,  inhabited 
by   Romanized    Britons. 

About  the  middle  of  the  gth  century  Ken- 
neth Mac.Mpin,  son  of  a  ruler  of  a  body  of 
Scots  established  in  Galloway,  but  of  Pictish 
descent  through  his  mother,  united  in  his  own 
person  the  sovereignty  of  both  the  Picts  and 
the  Scots.  The  Norsemen  had  already  estab- 
lished a  footing  on  the  islands  of  the  north 
and  west  coasts  as  far  south  as  the  Isle  of 
Man,  and  a  Norse  earldom  of  Orkney  was  estab- 
lished. Kenneth's  kingdom  comprised  Central 
Scotland  ( .\rgyle,  Perth,  .'Xngus,  Mcarns.  and 
Fife),  with  Scone  as  capital,  the  north  of  Scot- 
land being  mostly  under  independent  chiefs,  or 
maormors.  The  reigns  of  Kenneth  and  his  iiu- 
mcdiato  successors,  Donald  I.,  Constanline  1., 
Grig,  Donald  II.,  Constantine  II.,  Malcolm  I., 
Kenneth    II.,   Malcolm    II.,   Duncan,   and   Mac- 
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beth,  were  one  continued  scene  of  warfare  with 
the  Norsemen  on  one  hand  and  with  the  Britons 
of  Strathclyde  and  the  English  of  Northnm- 
bria  on  the  other.  Malcolm  I.  (943-54)  ob- 
tained Cumbria  (Strathclyde)  as  a  territorial  fief 
from  Edmund  I.,  and  in  1018  his  grandson,  Ed- 
mund II.,  secured  Lothian,  hitherto  part  of 
Northumbria,  two  events  which  materially  in- 
fluenced   the    after    history    of    Scotland. 

On  the  advent  of  Malcolm  Canmore  (1058) 
to  the  throne  after  the  death  of  Macbeth,  the 
able  usurper  and  murderer  of  Duncan  (see 
Macbeth),  the  purely  Celtic  monarchy  came  to 
an   end. 

The  conquest  of  England  by  William  of 
Normandy,  the  usurpation  of  the  English  throne 
by  Stephen,  and  various  other  incidents  of 
English  history  embroiled  Scotland,  Sir  William 
Wallace  (q.v. )  distinguishing  himself  in  disput- 
ing the  claim  of  Edward  I.  to  the  throne  of 
Scotland  and  Robert  Bruce  (q.v.)  securing  the 
independence  of  the  country  and  his  title  to 
the  tlirone  by  the  decisive  battle  of  Bannock- 
burn  in  13 1 4.  He  was  succeeded  by  his  nephew, 
Robert  Stewart,  and  he  by  his  eldest  son,  Robert. 
He  being  a  weak  prince,  the  reins  of  govern- 
ment were  seized  by  the  Duke  of  Albany,  who 
starved  to  death  the  eldest  son  of  the  king. 
James,  the  second  son.  to  escape  a  similar  fate, 
fled  to  France ;  in  the  year  1424  he  returned  to 
Scotland,  and  having  excited  the  jealousy  of 
the  nobility,  he  was  assassinated  in  a  monastery 
near  Perth.  James  II..  his  son.  an  infant  prince, 
succeeded  him  in  1437.  He  was  killed  by  the 
bursting  of  a  cannon  at  the  siege  of  the  castle 
of  Roxburgh.  James  III.  ascended  the  throne 
at  the  age  of  seven  years.  His  reign  was  weak 
and  inglorious,  and  he  was  murdered  in  the 
house  of  a  miller,  whither  he  had  fled  for  pro- 
tection. James  IV.,  a  generous  and  brave  prince, 
began  his  reign  in  1488.  He  was  slain  at  the 
battle  of  Flodden.  James  V.,  an  infant  of  less 
than  two  years  of  age,  succeeded  to  the  crown. 
He  died  in  1542.  and  was  succeeded  by  his 
daughter,  the  celebrated  Queen  Mary,  whose 
history  and  tragical  end  are  well  known  (see 
M.ARY  Stuart).  She  was  succeeded  by  her  son 
James,  who,  in  1603.  ascended  the  throne  of 
England,  vacant  by  the  death  of  Queen  Eliza- 
beth, when  the  two  kingdoms  were  united  into 
one  great  monarchy  which  was  legislatively 
united  in  1707.  A  joint-commission  was  ap- 
pointed to  draw  up  articles  of  union  in  1706. 
The  Scottish  parliament  met  to  consider  the 
articles,  which  encountered  a  strong  opposition 
headed  by  the  Duke  of  Hamilton,  and  strongly 
backed  up  by  the  bulk  of  the  people.  A  ma- 
jority of  the  parliament,  however,  carried  the 
measure,  16  Jan.  1707;  it  received  the  royal  as- 
sent 4  March  ;  and  the  Union  took  effect  i  M.-iy. 
The  chief  provisions  of  the  Act  of  Union  were 
(i)  that  the  two  kingdoms  should  be  united 
under  the  name  of  "Great  Britain" ;  (2)  that 
the  succession  to  the  crown  of  the  United 
Kingdom  should  be  in  the  Electress  Sophia  of 
Hanover  and  her  heirs,  being  Protestants;  (3) 
that  16  Scottish  peers  and  45  Scottish  members 
of  the  House  of  Commons  should  be  elected 
to  the  one  parliament  sitting  in  London:  (4) 
that  the  Established  Presbyterian  Church  of 
Scotland  should  be  maintained;  (5)  that  Scot- 
land should  keep  unchanged  her  own  laws  and 


customs  relating  to  property  and  private  rights, 
and  also  the  Court  of  Session  and  other  Scotch 
courts;  (6)  that  all  the  rights  of  trade,  free 
intercourse,  and  citizenship  should  be  the  same 
for  Scotch  and  English  subjects.  Henceforth 
the  general  history  of  Scotland  may  be  said  to- 
be  entirely  identified  with  that  of  England. 

For  further  information  see  articles  under 
Gre.\t  Britain — Scottish  History;  The  Cox- 
quests;  Medi.ev.\l  England;  The  Reforma- 
tion; The  XVIIth  Century;  The  XVTIIth 
Century;  The  XIXth  Century;  Parliament; 
Crown  and  Cabinet;  The  Judicial  System: 
Local  Government:  The  Civil  Service;  Na- 
tional Finance;  Banking  and  Currency: 
Commerce;  Shipping;  Railways;  Agricul- 
ture; Fisheries;  Mining;  Industries;  Re- 
ligion ;  Education  ;  Army  ;  Navy  ;  etc. 

Bibliography. — For  topography,  ethnology, 
geology,  etc.,  consult  Geikie,  'Scenery  of  Scot- 
land Viewed  in  Connection  with  its  Physical 
Geography'  (2d  ed..  London  1887)  ;  Lauder,. 
'Scottish  Rivers'  (Edinburgh  1874)  ;  Groome.. 
'The  Imperial  Gazetteer  of  Scotland;'  Leslie, 
'I'be  Gaelic  Topography  of  Scotland'  (Edin- 
burgh 1869)  ;  Geikie.  'Geological  Survey  of 
Scotland'  (London  1861-65):  Johnston.  'His- 
torical Geography  of  the  Clans  of  Scotland' 
(London  1872):  Leslie.  'The  Early  Races  of 
Scotland'  (Edinburgh  1866)  ;  Anderson.  'Scot- 
land in  Pagan  Times'  ( Edinburgh  1883-86 )  ; 
Graham.  'Social  Life  in  Scotland  in  the  i8th 
Century'  (2d  ed..  London  igoo)  ;  Rogers. 
'Social  Life  in  Scotland'  (London  1884-86)  : 
Bremner,  'The  Industries  of  Scotland;'  Kerr, 
'Scottish  Banking'  (London  1897).  For  history 
consult  Skene.  'Celtic  Scotland'  ( Edinburgh 
1876-80)  ;  Lansdalc.  'Scotland  Historic  and  Ro- 
mantic' (Philadelphia  1902);  Inness.  'Sketches 
of  Early  Scottish  History'  (Edinburgh  1861); 
Rhys.  'Celtic  Britain'  (London  1884):  Munro, 
'Prehistoric  Scotland  and  Its  Place  in  European 
Civilization'  (Edinburgh  1899)  ;  Duke  of  Argyll,. 
'Scotland  as  It  Was  and  as  It  Is'  (Edinburgh 
1889)  :  Tytler,  'History  of  Scotland  from  Alex- 
ander III.  to  the  Union'  (Edinburgh  1866): 
Robertson.  'Scotland  under  Her  Early  Kings' 
(Edinburgh  1862);  Burton.  'History  of  Scot- 
land' (Edinburgh  1899)  ;  Mackinnon.  'The 
Union  of  England  and  Scotland;'  Rae.  'The 
History  of  the  Last  Rebellion'  (1775);  Craik. 
'A  Century  of  Scottish  History;'  Struthers. 
'The  History  of  Scotland  from  the  Union  to- 
the  Abolition  of  the  Feudal  Jurisdiction;' 
Chambers.  'History  of  the  Rebellions  in  Scot- 
land.' Consult  also  the  bibliographies  appended 
to  articles  under  Great  Britain. 

Scotland,  Church  of.  See  Discipline.  Book 
of;   Presbyterian  ism. 

Scotland,  Language   and  Literature  of.    /. 

Language. — Previous  to  1400.  the  term  "Scot- 
tis."  i.  e..  Scottish  or  Scots,  was  used  in  Scotland 
exclusively  to  refer  to  Gaelic,  the  language  of  the 
Celtic  inhabitants  of  the  north  and  west  ;  the 
speech  of  the  Lowlands  being  then  and  for  a 
century  later  known  as  English,  of  which  it 
was  in  fact  a  dialect.  But  after  1500  it  became 
common  to  speak  of  the  Lowland  tongue  as 
"Scots."  distinguishing  it  on  the  one  hand  from 
the  English  of  the  south  of  the  Tweed,  and  on 
the  other   from  Gaelic,  which   had  come  to  be 
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known  as  "Erse."  In  the  first  part  of  the  l6th 
century,  this  Lowland  Scots  practically  achieved 
the  dignity  of  a  separate  national  language;  and 
though  to-day  its  place  has  been  taken  by 
English  in  the  schools,  the  courts,  the  pulpit, 
the  press,  and  in  cultivated  society,  it  is  still, 
though  corrupted  and  broken  into  a  score  of 
local  dialects,  the  speech  of  the  humbler  classes 
in  the  Lowlands. 

As  to  origin,  Scots  is  in  the  main  a  develop- 
ment of  Northumbrian,  the  Teutonic  language 
spoken  by  the  Anglian  settlers  in  the  region 
between  the  Humber  and  the  Forth.  Of  the 
steps  in  this  development  previous  to  the  13th 
century  we  have,  for  that  part  of  Northumbria 
lying  north  of  the  Tweed,  little  direct  evidence: 
and  when  finally  we  find,  about  the  beginning 
i>f  the  14th  century,  undoubted  Scottish  docu- 
ments, the  latiguage  differs  little  if  any  from 
what  is  known  as  Northern  Middle  English. 
This  identity  is  natural  enough  when  we  remem- 
ber that  the  boundary  between  the  kingdoms 
had  been  for  centuries  a  shifting  one,  the  border 
counties  being  now  English,  now  Scottish.  But 
after  the  present  frontier  was  virtually  settled, 
the  wars  over  Scottish  independence,  the  chronic 
estrangement  which  they  produced  between  the 
two  kingdoms,  and  the  political  alliance  with 
France,  all  combined  to  produce  conditions 
which  made  probable  a  separate  linguistic 
(leveloiiment  for  Scotland  ;  so  that  by  1450,  when 
the  Midland  dialect  had  practically  driven  all 
others  out  of  the  literary  field  in  England, 
Scots  (now  called  Middle  Scots,  as  distinct 
from  the  previous  stage  of  Early  Scots)  was  in 
a  fair  way  to  independence.  The  flourishing  of 
.1  national  literature  in  the  years  between  1475 
;md  1550  aided  this  development;  and  in  spite 
of  the  great  intluence  of  Chaucer.  Gower,  and 
Lydgate,  the  northern  tongue  reached,  in  the 
first  half  of  the  i6th  century,  its  point  of  greatest 
ihssimilarity  to  English.  The  basis  of  the  lan- 
guage remained,  of  course,  the  same  as  that  of 
Fnglish.  except  that  it  was  from  the  Northum- 
lirian  form  of  the  parent  speech  that  it  was 
derived.  The  inflections  had  tended  to  dis- 
appear earlier  in  the  Northern  than  in  the  Mid- 
I.ind  dialect,  larger  admixtures  of  Norse  and 
i.'eltic  had  taken  place,  and,  though  English  had 
ilisorbed  more  French,  Scots  had  received  in- 
'lepcndently  many  French  words  not  found  in 
ilie  south.  There  was,  besides,  in  the  Scottish 
Ariters  of  the  i6th  century,  a  strong  tendency 
Ni  import  words  direct  from  the  Latin,  and  we 
find,  especially  in  the  courtly  style  of  the  period, 
a  large  inmiber  of  barely  naturalized  Latinisms 
that  found  no  permanent  home  in  the  vernac- 
ular. 

Had  nothing  arisen  to  disturb  the  detachment 
of  the  two  kingdoms,  it  seems  likely  that  a  sis- 
ter language  to  h'nglish  would  have  been  estab- 
lished in  the  nortli.  with  distinct  ([ualities  of 
vigor,  music,  and  piclures(|ueness  of  its  own. 
R\it  the  effect  of  the  Reformation  was  to  enable 
iMigl.iiul  to  displace  France  in  Scotland's  foreign 
relations;  and  the  influence  of  Protestant 
I'.ngland  on  the  speech  of  the  Scottish  puljjit 
was  greatly  strengthened  by  the  acceptance  in 
Scotland  of  English  translations  of  the  Bible. 
1  hese  forces,  which  have  continued  to  work  in 
Scotland  to  the  present  day,  soon  accustomed 
the  connnnn   [leople   to  the   use,   if   not   of  pure 


English,  at  least  of  a  highly  Anglicized  form  of 
Scots;  and  while  supplying  the  peasantry  with  a 
polite  dialect  for  purposes  of  religion  and  inter- 
course with  the  gentry,  left  the  national  lan- 
guage, now  devoted  to  more  homely  uses,  to 
become  a  mere  fetois.  The  moving  of  the  Court 
from  Edinburgh  to  London  at  the  Union  of  the 
Crowns  in  1603.  still  farther  accentuated  the 
change,  both  by  deciding  that  English  was  to 
be  the  language  of  high  society  throughout 
Britam.  and  by  making  clear  to  Scottish  men  of 
letters  that,  if  they  were  to  reach  the  larger 
audience,  they  must  cultivate  the  language  of 
"the  predominant  partner." 

Thus  passed  the  possibility  of  a  real  national 
language  for  Scotland.  Various  attempts  to 
restore  it  were  made  from  time  to  time,  and  with 
the  intellectual  revival  in  Scotland  in  the  18th 
century.  Allan  Ramsay.  Fergusson,  and  finally 
Burns,  turned  once  more  to  the  vernacular 
as  their  medium  of  expression.  But  it  was  a 
greatly  changed  vernacular.  The  century  and  a 
half  of  the  domination  of  English  in  matters  of 
culture  had  reduced  its  scope ;  and  broad  Scots 
could  be  iTiaintained  only  in  the  treatment  of  a 
limited  range  of  subjects.  Even  in  these, 
English  and  semi-English  forms  constantly  in- 
truded, and  anything  like  a  pure  descendant  of 
the  pre-Reformation  Scots  of  Lindsay  and 
Douglas  it  is  impossible  to  find.  Though  the 
old  tradition,  impoverished  as  it  was.  was 
valiantly  upheld  by  Burns,  and  turned  to  artistic 
uses  with  amazing  success,  yet  with  Burns  the 
account  is  practically  closed.  He  has  had  many 
imitators ;  other  authors  of  Scottish  birth  have 
written  in  the  dialect;  but  we  are  not  again  to 
have  a  Scots  writer  using  the  old  tongue  as  his 
normal  literary  medium.  The  race  of  the 
"inakars"  is  ended,  and  the  dialects  into  which 
the  old  speech  has  disintegrated,  have  crept  into 
corners  to  die. 

//.  Literature. — Few  vestiges  of  the  earliest 
writings  in  Scots  have  survived.  Some  frag- 
ments of  patriotic  verse  have  come  down  from 
the  troublous  times  following  the  death  of 
Alexander  III,  but  the  earliest  name  is  that  of 
Thomas  the  Rhymer  of  Erceldoune,  a  shadowy 
figure  long  regarded  as  a  prophet.  He  seems 
to  have  rtourislied  in  the  end  of  the  13th  cen- 
tury, and  is  himself  the  hero  of  the  romance  of 
'Thomas  of  lircekloune.'  His  name  is  con- 
nected with  the  Northern  romance  of  'Sir  Tris- 
tram;' but  no  general  agreement  has  yet  been 
reached  as  to  the  probability  of  his  authorship. 
The  poem  itself  is  a  paraphrase  from  the  French, 
written  in  an  elaborate  stanza,  but  withom  great 
poetic  distinction.  Somewhat  later  than  Thomas, 
but  hardly  less  shadowy,  is  another  suppo.sed 
writer  of  romance,  Huchown  of  the  .Xwle  Ryale, 
who,  according  to  VVyntoun, 

Madf  the  Rfet  Rest  otT  Anliure 
Anil  the  A  wntyre  off  (iawaine. 
The  I'ystyll  als  oft  Swetu  Swsane. 

The  last  of  these  is  easily  identified  with  a 
version  of  the  .story  of  Susanna  and  the  IClders, 
written  in  a  difficult  stanza  with  interlacing 
rimes  and  alliteration.  But  the  relation  of  the 
extant  poems  on  Arthur  and  Gawain  to  those 
mentioned  by  VVyntoun  is  a  puzzle  yet  unsolved, 
as  is  also  the  identity  of  Huchown  himself, 
whom  some  have  found  in  a  certain  Sir  Hew  of 
F.glintoiui.  who  died  in  137.S.     Pr.ictically  all  the 
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nnonymous  Northern  romances  have  heen  as- 
signed to  Huchown ;  but  the  absence  of  criteria 
of  dialect  sufficient  to  place  these  poems 
definitely  on  either  side  of  the  border  makes  it 
difficult  to  decide  which,  if  any.  of  them  should 
be  regarded  as  Scottish  literature. 

With  the  author  of  'The  Bruce'  we  come  out 
into  clear  daylight.  John  Barbour  (  ?I320-I395) 
was  in  1357  already  Archdeacon  of  Aberdeen, 
and  we  have  record  of  his  employment  in 
clerical  offices  about  the  royal  household.  'The 
Bruce.'  on  which  he  was  at  work  in  1375.  is  a 
celebration  of  the  life  and  exploits  of  Robert  I.. 
written  in  the  octosyllabic  couplet  and  in  the 
general  manner  of  the  metrical  romances.  It 
contains  much  history  and  some — it  is  uncertain 
how  much — fiction.  The  poet  was  contemporary 
with  many  who  knew  Bruce,  and  it  is  more  than 
probable  that  much  of  his  material  was  de- 
rived from  eye-witnesses  of  the  events  related. 
His  work  is  raised  above  the  level  of  mere 
chronicle  by  the  warmth  of  his  patriotism  and 
hero-worship,  and  by  the  vividness  of  occasional 
sketches  of  character  and  incident.  To  the 
same  author  have  been  attributed  fragments  of 
a  poem  on  Troy  and  a  collection  of  saints' 
legends,  but  neither  ascription  is  now  believed 
to  be  valid. 

Barbour's  patriotic  task  was  carried  on  in 
the  beginning  of  the  next  century  by  Andrew  of 
Wyntoun  (fl.  1395-1424)  in  his  long  and  unin- 
spired 'Orygnalle  Chronykil,'  a  history  of  Scot- 
land in  octosyllabic  couplets,  from  the  creation 
of  the  world  to  the  reign  of  James  I.  A  third 
poem  with  patriotic  purpose  is  'The  Wallace.' 
usually  attributed  to  Henry,  a  blind  minstrel 
who  flourished  in  the  latter  half  of  the  15th 
century.  It  is  stated  by  the  historian  John 
Major  (b.  1469)  that  this  Henry,  blind  from 
birth,  composed  a  book  on  Wallace  when  Major 
was  a  boy :  but  the  manuscript  of  the  extant 
'Wallace'  has  no  reference  to  Henry,  and  it  is 
highly  doubtful  whether  this  is  the  poem  alluded 
to  by  Major.  Our  'Wallace'  is  a  long  poem  in 
the  heroic  couplet,  which  claims  to  be  based  on 
an  alleged  Latin  work  by  an  unknown  John 
Blair.  It  is  fiercely  patriotic  in  tone,  highly  un- 
reliable as  history,  and  full  of  incredible  ac- 
counts of  feats  of  the  hero  against  the  hated 
English.  It  is  the  chief  source  of  the  legends  of 
Wallace  on  which  the  patriotism  of  Scottish 
children  is  still  fed.  and  in  a  modernized 
version,  made  by  Hamilton  of  Gilbertfield  in 
1722.  it  continued  popular  into  the  19th  century. 
It  is  probably  the  earliest  poem  in  Scots  to  em- 
ploy the  heroic  couplet. 

The  influence  of  Chaucer  occasionally  dis- 
cernible in  'The  Wallace'  had  already  made  it- 
self evident  in  Scotland  in  'The  Kingis  Quair' 
of  James  I.  This  is  a  beautiful  example  of  the 
conventional  love-allegory  of  the  Middle  Ages, 
written  in  the  7-line  stanza  of  Chaucer,  and 
in  a  form  of  Scots  greatly  modified  in  imitation 
of  Chaucer's  English.  The  heroine  is  apparently 
Lady  Jane  Beaufort,  whom  James  married  at 
the  close  of  his  captivity  in  England ;  but  precise 
autobiography  should  not  be  sought  in  an  alle- 
gory. There  is  no  more  charming  specimen  of 
this  type  of  love-poem  in  any  English  dialect; 
and  tbe  romantic  character  and  tragic  death  of 
its  royal  author  have  combined  with  its  poetic 
quality  to  give  it  a  unique  place. 


Contemporary  with  Blind  Harry  was  the 
most  versatile  and  original  poet  Scotland  had 
yet  known,  Robert  Henryson  (  ?I425- ?i5o6), 
schoolmaster  in  Dunfermline.  His  greatest 
single  achievement  is  'The  Testamant  of  Cres- 
seid.'  a  continuation  of  Chaucer's  'Troilus.' 
Here  in  some  two  hundred  stanzas  of  rime 
royal  he  tells  of  the  poetic  justice  which  over- 
took Cressida.  The  poem  is  smooth  in  versifica- 
tion, tender  in  feeling,  splendidly  dramatic  in 
its  treatment  of  the  great  moments  of  the  story, 
and,  though  less  subtle  in  psychology  than 
Chaucer's  masterpiece,  more  rapid  in  narrative. 
Henryson's  13  'Fables'  are  the  first  considerable 
collection  of  the  kind  in  any  English  dialect. 
Though  the  stories  themselves  belong  to  the 
general  tradition  of  fable  literature,  they  are 
told  Iiere  in  a  greatly  expanded  form.,  with 
abundant  local  color,  much  invention  of  vivid 
detail,  shrewd  interpretation  of  character,  and  a 
lively  sense  of  humor.  In  'Robyn  and  Makyne' 
Henryson  appears  as  the  first  importer  of  the 
pastoral.  Tbough  the  situation  and  names  are 
familiar  in  French  literature,  the  treatment  is 
such  as  to  make  the  little  piece  thoroughly 
Scottish.  In  addition  to  the  works  enumerated. 
Henryson  wrote  a  number  of  religious  and  con- 
templative poems,  leaving  altogether  a  body  of 
work  stnall  in  bulk,  but  surprising  in  its  variety, 
originality,  and  its  high  imaginative  level. 
There  is  no  poet  in  our  literature  whose  merits 
so  far  surpass  his  reputation.  Probably  also 
belonging  to  the  15th  century  are  some  poems 
whose  date  is  difficult  to  fix  on  account  of  the 
fact  that  they  are  preserved  only  in  a  late  form. 
Of  these.  'Rauf  Coilyear'  is  a  lively  offshoot  of 
the  Charlemagne  cycle;  and  'Peblis  to  the  Play' 
and  'Christis  Kirk  on  the  Green,'  rollicking 
pictures  of  rustic  revelry,  have  been  ascribed 
to  both  James  I.  and  James  V. 

Early  Scottish  poetry  is  generally  regarded 
as  having  reached  its  height  in  William  Dunbar 
(  ?i46o-?i520).  Most  of  Dunbar's  life  was 
spent  about  the  court  of  James  IV..  where  he 
remained  in  the  hope,  never  fulfilled,  of  receiv- 
ing a  fat  benefice.  He  wrote  in  two  styles 
which  may  as  a  rule  be  fairly  easily  distin- 
guished. In  the  one.  his  "aureate"  style,  are 
composed  his  courtly  allegories,  complimentary 
addresses,  and  devotional  poems ;  in  the  other, 
his  satirical  and  humorous  poems.  The  aureate 
style  is  laden  with  Latin  words  of  the  type  of 
"celsitude"  and  "pulchritude."  often  coined  for 
the  occasion;  and  the  versification,  especially  in 
its  rime  schemes,  is  often  very  elaborate. 
.•\mong  the  most  notable  in  this  style  is  'The 
Golden  Targe.'  a  prettily  worked-out  allegory  of 
the  Court  of  Love  type,  diff'ering  froiu  the  mass 
of  poems  of  its  kind  chiefly  by  the  firm  hold 
kept  by  the  poet  on  the  psychological  significa- 
tion of  his  symbols  and  personifications.  'The 
Thrissil  and  the  Rois'  belongs  to  the  same  class, 
and  celebrates  the  marriage  of  James  IV.  to 
Margaret  Tudor.  Of  the  poems  written  in  the 
broader  vernacular,  the  most  extreme  is  the 
'Flyting'  with  .Andrew  Kennedy,  a  contem- 
porary poet  who  has  left  but  a  few  poems  be- 
sides his  share  in  this  duel.  The  poem  belongs 
to  the  class  of  scurrilous  invective  common  in 
Italy  during  the  Renaissance,  and  is  coarse  and 
revolting  beyond  expression.  Equally  strong  in 
vernacular   flavor   is   'The   Dance   of  the   Seven 
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Deadly  Sins.'  a  vividly  grotesque  picture  of  the 
lower  world.  Dunbar's  'Dregy'  is  of  the 
familiar  mcdicCval  type  of  the  parody  upon 
religious  services,  and  is  carried  out  with  more 
humor  than  reverence.  The  many  poems  on 
abuses  in  the  court,  the  sessions,  and  the  Church, 
lose  interest  for  the  modern  reader  on  account 
of  the  ephemeral  nature  of  their  themes;  but 
both  these  and  the  devotional  poems  habitually 
c.Nhibit  technical  mastery.  Perhaps  the  greatest 
single  achievement  of  Dunbar  is  'The  Lament 
for  the  Makars,'  a  stately  and  melancholy  chant 
written  in  time  of  sickness,  lamenting  the  mor- 
tality of  the  race  of  poets.  It  is  in  4-line 
stanzas,  each  concluding  with  the  sombre  Latin 
refrain,  "Timor  mortis  conturbat  me."  Belong- 
ing to  the  older  tradition  of  unrimed  alliterative 
\irse.  'The  Twa  Merrit  Wemcn  and  the  Wedo' 
i^  a  cynical  but  extremely  lively  and  indecorous 
sketch,  probably  inspired  by  the  Prologue  to 
Chaucer's  "Wife  of  Bath's  Tale.'  The  most 
notable  quality  of  Dunbar's  work  in  point  of 
content  is  its  reality,  the  sense  of  immediate 
contact  with  life;  in  point  of  form,  the  quite 
extraordinary  variety  and  skill  shown  in  the 
versification,  and  the  brilliance  and  point  of  the 
diction. 

Gavin  Douglas  (1475-1522)  was  the  third 
son  of  Archibald.  Earl  of  Angus.  Like  Dunbar, 
he  was  a  churchman,  but  of  far  other  fortunes. 
Provost  of  Saint  Giles  in  Edinburgh  and  later 
Bishop  of  Dunkeld,  he  was  led  by  his  family 
connections  into  various  political  and  diplomatic 
activities,  and  the  fall  of  his  house  from  power 
led  to  the  loss  of  his  bishopric  and  his  exile. 
He  died  in  London  of  the  plague  in  September 
1522.  His  'Palice  of  Honour'  is  the  most 
elaborate  specimen  of  the  allegory  in  Scots,  and 
it  exhibits  most  of  the  vices  of  its  kind.  It 
abounds  in  descriptions  of  pagan  deities  in 
procession  and  of  wonderful  gardens  and  cas- 
tles, written  in  fluent  verse  decorated  with 
copious  "aureate"  terms;  and  the  classical  ele- 
ment is  varied  by  a  suffusion  of  Catholic  theol- 
ogy and  morality.  But  the  style  lacks  fire,  and 
the  allegory  itself  is  rambling  and  incoherent. 
'King  Hart,'  the  ascription  of  which  to  Douglas 
is  usually  though  not  universally  accepted,  is  a 
shorter  production  of  the  same  general  type, 
more  directly  didactic  in  aim,  but  also  much 
clearer  in  conception.  But  Douglas's  fame  de- 
pends chiefly  upon  his  translation  into  heroic 
couplets  of  the  twelve  books  of  the  '/Encid,' 
with  the  addition  of  the  supplementary  book  by 
Mapha;us  Vegius,  and  original  ()roIogues  to  each 
biiok.  The  work  is  notable  as  the  first  complete 
translation  of  a  classical  poem  into  verse  in 
Ilritain,  and  is  in  itself  no  small  achievement. 
.Sdiuc  of  the  prologues  arc  remarkable  for  highly 
rcalislio  descriptions  of  nature,  in  which  the 
"catalogue"   melhod   is  carried  to  an   extreme. 

The  last  notable  figure  of  the  group  carries 
us  down  almost  to  the  date  of  the  Scottish  Ref- 
ormation. Sir  David  Lindsay  of  the  Mount 
(i4i;o-i555)  became  attached  to  the  royal  house- 
hold while  still  a  young  man,  apparently  as  some 
kind  of  entertainer;  ,-md  in  1512  he  was  ap- 
piiiiucd  attendant  to  the  infant  King  James  V. 
I.aler  he  was  knighted  and  made  Lyon  King  at 
.Xrms,  an  oflice  which  carried  with  it,  besides 
her.ildic  and  diplomatic  functions,  the  super- 
vision  of  court   fetes.     His  poetry   begins   with 


'The  Dreme'  (1528),  an  allegorical  vision  in 
rime  royal,  combining  science  with  the  exposure 
of  contemporary  abuses.  'The  Complaynt  to  the 
King'  (1520)  presents  a  request  for  reward  in 
the  manner  of  Dunbar,  recalls  the  poet's  early 
intimacy  with  the  King,  and  criticises  his  ad- 
visers. 'The  Testament  of  the  King's  Papyngo' 
(1530)  contains  much  political  matter  and  .some 
very  frank  satire  on  the  priesthood.  '.\n  An- 
swer to  the  Kingis  Flyting'  shows  Lindsay 
engaged  in  a  political  altercation  with  his 
master,  scarcely  less  scurrilous  than  that  be- 
tween Dunbar  and  Kennedy.  Satire  on  the 
court  appears  also  in  the  'Complaynt  of  the 
Kingis  auld  Hound;'  'The  Jousting  between 
Watson  and  Barbour'  ridicules  a  mock  tourna- 
ment between  two  court  physicians;  the  'De- 
ploratioun  of  the  Death  of  Queen  Magdalene' 
is  an  official  production  on  conventional  lines; 
'Kitteis  Confession.'  an  amusing  attack  on  the 
Confessional ;  'Ane  Supplicatioun  againis  Syde 
Taillis,'  a  witty  if  coarse  satire  on  feminine 
fashions.  'The  Tragedy  of  the  Cardinal' 
(1547)  is  a  virulent  attack  on  Cardinal  Beaton, 
lately  murdered.  'The  Historic  of  Squire  Mel- 
drum,'  the  freest  of  his  poems  from  satire  or 
didacticism,  is  a  narrative  of  the  martial  and 
amorous  adventures  of  a  contemporary  laird, 
modeled  on  the  mediaeval  metrical  romance,  and 
exhibiting  a  lighter  touch  and  more  charm  than 
anything  else  of  Lindsay's.  His  last  work,  the 
'Dialogue  concerning  the  Monarchic,'  is  a  long 
and  tedious  production  dealing  with  the  history 
of  the  world  and  the  kingdoms  thereof  from 
the  Creation  to  the  Day  of  Judgment.  But  by 
far  the  most  important  of  his  works  is  his 
'Satyre  of  the  Thrie  Estaitis,'  a  vigorous 
Morality  with  interspersed  Interludes,  satirising 
the  various  abuses  under  which  Scotland  suf- 
fered, with  .special  stress  on  the  corruption  of 
the  clergy,  and  offering  abundant  advice  to  the 
King,  before  whom  it  was  acted  in  1540.  From 
this  enumeration  of  his  works  it  will  have  ap- 
peared that  Lindsay  was  much  more  a  reformer 
than  an  artist.  But  his  vigor  and  sincerity,  his 
earnestness  and  outspokenness,  not  only  made 
him  a  powerful  force  in  the  overthrow  of  the 
Catholic  Church  in  Scotland,  but  enabled  him 
alone  of  the  pre-Reformation  poets  to  remain 
popular  in  the  following  centuries.  Over  50 
editions  of  his  works,  in  whole  or  in  p.art,  have 
been  issued  since  his  death. 

In  spite  of  the  absorbing  interest  of  religious 
controver.sy,  there  existed  a  group  of  poets  in 
Scotland  in  the  second  half  of  the  l6th  century 
who  wrote  on  other  themes.  .Alexander  Scott 
'  1.S47-1584)  is  almost  exclusively  a  love-poet; 
;ind  his  36  surviving  pieces  exhibit  such  technical 
skill  in  versification  and  so  much  genuine  lyrical 
power  .IS  to  make  him,  in  this  respect,  the  most 
worthy  predecessor  of  Burns.  .Ak-xaTuler  M<int- 
gomerie  (  ?r54o- ?i6io).  his  disciple,  worked  un- 
der the  further  influence  of  that  movement  in 
English  poetry  which  is  represented  by  Tottel's 
'Miscellany,'  as  is  seen  by  the  frequency  of  the 
sonnet  among  his  verse- forms.  He  seems  to 
have  invented  the  pecidiar  14-line  stanza, 
imitated  by  Ramsay  and  Burns,  known  by  the 
n.ime  iif  the  first  poem  writleii  in  it.  "The  Banks 
of  llilicon."  His  more  popular  poem,  'The 
Cherry  and  the  Slae,'  is  iti  the  same  form  ;  and 
he  experimented   largely   in   other  stanzas.     His 
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chief  subjects  were  love,  nature,  and  religion ; 
and  he  added  one  more  to  the  list  of  Scottish 
flytings.  More  interesting  than  the  work  of 
the  minor  writers  of  the  period  such  as  Mait- 
land.  Sempill.  and  James  VI.  is  the  book  of 
'Gude  and  Godlie  Ballates,'  a  remarkable  collec- 
tion of  Protestant  verses,  many  of  them  vio- 
lently controversial,  written  to  the  tune  and 
often  parodying  the  words  of  popular  secular 
songs,  and  intended  for  purposes  of  propaganda. 
Most  of  them  are  ascribed  to  James  and  John 
VVedderburn,  whose  brother  Robert  wrote  anti- 
Papist  plays. 

Of  literature  in  vernacular  prose  Scotland 
has  little  to  boast.  Most  of  that  written  before 
1600  is  translation,  the  most  important  being 
the  anonymous  'Complaynt  of  Scotlande.'  This 
curious  work  was  written  by  a  strong  partisan 
of  the  French  as  opposed  to  the  English  alliance, 
and  the  scheme  of  the  allegory  on  which  the 
political  part  of  the  work  is  based  is  adapted 
from  'Le  Quadrilogue  Invectif  of  .•Main  Char- 
tier.  More  original  than  this  serious  setting 
forth  of  the  woes  of  Scotland  and  their  remedies 
is  an  inserted  'Monolog  Recreative.'  containing 
a  mass  of  curious  description,  with  lists  of 
popular  songs,  tales,  and  dances,  used  by  a 
group  of  shepherds.  The  works  of  Knox  and 
his  followers  and  opponents  belongs  to  religious 
controversy  rather  than  to  literature ;  and  most 
of  the  writings  of  George  Buchanan  (q.v.).  the 
great  Scottish  humanist,  were  in  Latin. 
Through  the  whole  period  so  far  discussed 
flourished  the  traditional  Ballads  (q.v.),  which 
vie  in  interest  and  value  with  the  works  of  the 
known  authors. 

In  the  period  following  the  Union  of  the 
Crowns,  the  most  important  men  of  letters  such 
as  Sir  Robert  .•\yton.  William  .Alexander.  Earl 
of  Stirling,  and  Drummond  of  Hawthornden, 
wrote  in  English.  One  family,  the  Sempills  of 
Beltrees,  kept  up  the  vernacular  tradition,  and 
Sir  Robert  (  ?I595- ?i66o)  revived  in  'The  Life 
and  Death  of  Habbie  Simson'  the  6-line  stanza 
which  has  come  to  be  the  recognized  vehicle  for 
Scottish  elegy.  Most  of  the  songs  of  this  period 
are  anonymous,  but  the  names  of  Lady  Grizel 
Baillie.  Lady  Wardlaw.  and  Hamilton  of  Gil- 
bertfield  show  that  the  dialect  could  still  be 
written  by  the  upper  classes.  Hamilton  is  the 
chief  link  between  the  Sempills  and  .Allan  Ram- 
say (1686-1758),  whose  work  both  as  a  poet 
and  as  a  collector  marks  the  definite  revival  of 
the  vernacular.  Ramsay  was  first  a  wig-maker 
and  then  a  bookseller  as  well  as  a  poet,  and  we 
owe  much  to  his  enterprise  in  issuing  his  two 
collections.  "The  Tea-Table  Miscellany"  contain- 
ing songs  old  and  new,  Scots  and  English,  and 
'The  Evergreen.'  selections  of  Scots  verse, 
chiefly  from  the  Bannatyne  MS.  He  wrote  him- 
self many  songs,  tales,  and  fables,  his  most 
popular  work  being  the  pastoral  drama,  'The 
Gentle  Shepherd.'  The  corruption  of  the  later 
Scots  is  abundantly  exemplified  in  Ramsay's 
diction ;  and  the  substance  and  tone  of  his 
poems  suffer  from  an  analogous  defect  in  the 
mixture  of  Scots  and  English  influences.  Yet 
his  songs  were  undeniably  popular ;  he  has  some 
gift  of  comedy  and  satire ;  and  he  has  gained 
through  his  pastoral  a  prominent  position  in 
that  field.  As  an  editor  he  helped  to  preserve 
older  poetry  which  might  otherwise  have  been 


lost,  and  to  revive  interest  in  the  national 
literature ;  but  his  methods  were  those  of  his 
time,  and  he  amended  and  "improved*  ruth- 
lessly. 

Ramsay's  activity  was  followed  by  the  pro- 
duction of  many  good  songs  by  a  variety  of 
writers,  but  none  of  the  importance  of  Robert 
Fergusson  (1750-1774).  a  youth  of  genius, 
whose  career  in  too  many  respects  foreshadowed 
that  of  Burns.  He  sought  relief  in  con- 
viviality from  the  drudgery  of  a  clerkship,  fell 
a  victim  to  reUgious  melancholy,  and  died  mad 
at  twenty-four.  In  his  Scots  verse  Fergusson 
carried  on  the  national  tradition  both  as  to 
language  and  versification,  and  displayed  gifts 
not  only  of  wit  and  humor  but  of  genuine 
poetry,  and  a  sense  of  style  much  surpassing 
Ramsay's.  In  his  poems  Burns  found  inspira- 
tion and  models  for  some  of  his  most  popular 
productions:  and  he  has  left  in  poems  like  '.\uld 
Reekie'  a  vivid  picture  of  the  Edinburgh  of  his 
day. 

In  the  achievement  of  Robert  Burns  (q.v.) 
Scottish  poetry  reached  its  climax  and  virtually 
its  conclusion.  .A.  few  poets  whose  lives  over- 
lapped his  have  been  hailed  by  their  respective 
admirers  as  his  successors.  Joanna  Baillie 
(1762-1851)  wrote  some  good  humorous  songs; 
Caroline  Oliphant.  Baroness  Nairne  (1766- 
1845).  sang  with  poignancy  the  pathos  of  the 
lost  Jacobite  cause ;  and  James  Hogg,  the  Ett- 
rick  Shepherd  (1770-1835).  her  rival  in  Jacobite 
lyric,  attempted  a  much  more  ambitious  task  in 
'The  Queen's  Wake.'  Two  at  least  of  the 
poems  in  this  composite  and  uneven  work  are 
worthy  of  remembrance,  the  delicate  and 
charming  "Kilmeny."  and  the  weirdly  humorous 
"Witch  o'  Wife."  Many  song-writers  must  be 
left  unmentioned  here.  Scott,  Stevenson,  and 
their  successors  wrote  occasional  vernacular 
lyrics  and  introduced  vernacular  dialogue  into 
their  novels,  but  the  day  for  the  spontaneous  and 
complete  use  of  Scots  as  a  medium  of  expression 
by  Scottish  men  of  letters  is  past. 

Bibliography. — The  authoritative  account  of 
the  origins  and  development  of  the  Scots  lan- 
guage is  Dr.  J.  A.  H.  Murray's  'Dialect  of  the 
Southern  Counties  of  Scotland'  (London 
1873).  For  the  literature.  Dr.  Irving's  'History 
of  Scottish  Poetry'  has  been  largely  superseded 
l)y  T.  F.  Henderson's  'Scottish  Vernacular 
Literature'  (London  1898).  and  the  less  satis- 
factory 'Literary  History  of  Scotland'  by  J.  H. 
Millar  (New  York  1903).  Dr.  J.  M.  Ross's 
'Scottish  History  and  Literature  to  the  Period 
of  the  Reformation'  (Glasgow  1884)  and  Hugh 
Walker's  'Three  Centuries  of  Scottish  Litera- 
ture.' from  the  Reformation  to  Scott  (2  vols. 
Glasgow  1893),  taken  together  give  a  fairly 
complete  view  of  the  subject.  Most  of  the 
works  of  the  earlier  writers  are  now  accessible 
in  the  publications  of  the  Scottish  Text  Society ; 
and  the  "Famous  Scots"  Series  supplies  biogra- 
phies, of  very  varying  value,  of  all  the  more 
notable  writers.  Willi.\m  A.  Neilson. 

Professor  of  English.  Harvard  University. 

Scott,  skot.  Austin,  .American  college  presi- 
dent:  b.  Maumee.  Ohio.  10  .Aug.  1848.  He  was 
graduated  from  Yale  in  1869.  and  later  becatne 
private  secretary  to  George  Bancroft,  the  his- 
torian.    In  1883  he  was  called  to  Rutgers  Col- 
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lege,  where  he  taught  in  the  departments  of  his- 
tory and  political  economy  until  he  became  its 
president  in  i8go. 

Scott,  Clement,  English  author  and  jour- 
nalist: b.  London  6  Oct.  1S41;  d.  25  Jinie  1904. 
He  was  educated  at  Alarlborough  College  and 
became  widely  known  as  a  dramatic  critic  to 
the  Daily  Telci^rap/i  in  1S73.  Previous  to  his 
editorship  of  <The  Free  Lance'  he  was  a  well- 
known  writer  upon  the  staff  of  the  'Sunday 
Times,'  the  'Weekly  Dispatch,'  the  London 
'Figaro,'  and  other  publications  of  note,  and 
in  iiSSo  became  the  editor  of  the  'Theatre,'  a 
London  magazine.  He  was  the  author  of:  'Lays 
and  Lvrics'  ;  'Thirty  Years  at  the  Play'  ;  'From 
tlie  Bells  to  King  Arthur'  ;  'The  Wheel  of 
Life'  ;  'Madonna  Mia'  ;  and  'The  Drama  of 
Yesterday  and   To-day.' 

Scott,  David,  Scottish  painter:  b.  Edin- 
burgli  10  Oct.  1806;  d.  there  5  March  1859.  He 
early  determined  to  become  a  painter,  and  began 
by  drawing  vignettes  and  frontispieces  for  books. 
In  1827  he  formed  an  association  with  some 
artists,  who  founded  the  Life  Academy  for  the 
study  of  the  living  model.  The  following  year 
he  exhibited  his  first  picture,  'The  Hopes  of 
I'arly  Genius  Dispelled  by  Death.'  'The  Com- 
\i-Al  of  Fingal  w-ith  the  Spirit  of  Lodi,'  'Sarpe- 
flon  Carried  by  Sleep  and  Death,'  'i\Ionograms 
of  Man,'  and  other  works  painted  between  1828 
and  1832  indicated  the  wild  and  incoherent 
character  of  his  genius,  and  the  numerous  large 
r:uivases  which  he  filled  with  tireless  industry 
rind  enthusiasm  quite  failed  in  producing  the 
!ect  he  anticipated,  his  pictures  being  grandly 
■  iiceived,  but  wanting  in  color  and  finish. 
In  1^41  he  exhibited  what  has  generally  been 
<'"n-i.lered  his  greatest  picture,  'Vasco  de 
'iama  Encountering  the  Spirit  of  the  Storm  at 
the  Cape,'  which  was  subsequently  purchased 
for  the  Trinity  House  at  Leith.  His  whole  ca- 
yc-r  was  an  arduous  struggle,  not  with  absolute 
failure,  but  with  a  success  far  from  adequate  to 
his  aspirations,  and  he  must  be  looked  upon  as 
tlic  Scottish  counterpart  of  Haydon. 

Scott,  Dred,  American  negro  slave:  b. 
Missouri  about  1810:  d.  after  1857.  See  Dred 
SruTT  C.\sf:. 

Scott,  Duncan  Campbell,  Canadian  poet:  b. 

Ottawa,  Ontario,  2  Aug.  1862.     He  was  educated 

at  Slanstead  College,  and  entered  the  Canadian 

•il  service  in  1879.     Besides  his  contributions 

1  verse  to  the  current  periodicals,  he  has  pub-- 

Iied  in  verse:     'The  Magic  House'    (1893); 

abor  and  the   Angel'    (1898);   and   in   prose, 

1  he  Village  of  Viger,'   a  collection  of  stories 

(1896). 

Scott,  Eben  Greenough,  American  author: 
b.  Wilkcsliarre,  I'a.,  15  Jimc  1836.  He  was 
graduated  from  Yale  in  185S,  and  is  the  author 
of:  'Interstate  Law  of  Pcmisylvania' ;  'De- 
vilopment  of  Constitntion:d  Liberty'  ;  and  'Re- 
construction During  the  Civil  War.' 

Scott,  Sir  George  Gilbert,  English  archi- 
tect: b.  Gawcott.  near  Buckingliam,  13  July  181 1  ; 
d.  London  27  March  1S78.  While  still  a  youth 
he  was  placed  by  his  father  in  the  office  of  an 
architect,  where  his  tastes  drew  him  mainly  to 
'le  study  of  Gothic  architecture.  The  Martyrs' 
Icniorial,  erected  at  Oxford  in  1841,  was  the 
tirst   work   which   brought  him   into   notice.     It 


was  followed  by  the  new  church  at  Camberwcll, 
and  in  the  same  year  he  was  the  successful 
competitor  for  the  rebuilding  of  the  church  ol 
Saint  Nicholas  at  Hamburg,  which  had  been  de- 
stroyed by  fire.  Among  his  other  designs  are 
included  the  cathedral  church  of  Saint  John's, 
Newfoundland ;  Glasgow  University ;  Leeds  In- 
firmary; chapels  at  Exeter  College,  Oxford,  and 
Saint  John's  College,  Cambridge;  the  Memorial 
to  the  Prince  Consort,  London;  Saint  Mary's 
Cathedral  at  Edinburgh,  etc.  Toward  the  close 
of  his  life  he  was  engaged  in  carrying  out  the 
restoration  of  the  cathedral  at  Saint  Albans. 
Among  the  restorations  accomplished  by  bun  are 
those  of  many  English  cathedrals.  He  was  the 
author  of  'Plea  for  the  Faithful  Restoration  of 
Our  Ancient  Churches'  (1850)  ;  'Conservation 
of  Ancient  Architectural  Monuments'  (1864)  ; 
'Lectures  on  the  Rise  and  Development  of 
Mediaeval  Architecture'  (1878)  ;  'Personal  and 
Professional  Recollections'   (1879). 

Scott,  Hugh  Lenox,  American  military 
officer :  b.  Danville,  Ky.,  22  Sept.  1853.  He  was 
graduated  from  the  United  States  Military  Acad- 
emy in  1S76.  During  his  service  at  various 
army  posts  in  the  West  he  wrote  an  important 
monograph  on  Indian  sign  language,  and  was 
promoted  for  bravery  in  the  last  of  the  Ghost- 
Dance  outbreaks  of  the  Sioux  in  1891.  He  was 
in  command  of  the  1st  Army  Corps  in  the 
Spanish-American  campaign  of  1898,  and  was 
appointed  adjutant-general  of  the  Department 
of  Cuba  in  1900. 

Scott,  Hugh  Stowell,  English  novelist, 
known  by  the  nam  de  plume  "Henry  Seton 
Merriman"  :  d.  Ipswich  ig  Nov.  1903.  He  w-as 
a  short  while  in  business,  made  numerous  sea 
voyages,  finally  devoted  himself  wholly  to  lit- 
erature, and  from  the  appearance  of  his  novel 
'The  Phantom  Future'  in  1S89,  wrote  a  long 
series  of  somewhat  melodramatic  works  of  fic- 
tion, particularly  successful  when  dealing  with 
Russia  and  Nihilistic  plots.  His  best  book  was 
perhaps  'The  Sowers'  (1896).  Others  are; 
'Suspense'  (1890);  'With  Edged  Tools' 
(1894);  'Flotsam'  (1896);  'Roden's  Corner' 
(1898);  'The  Isle  of  Unrest'  (1900);  'The 
Vultures'   (i9<^^). 

Scott,  Irving  Murray,  American  ship- 
buihler:  b.  Hebron  Mills,  Md.,  25  Dec.  1837; 
d.  San  FVancisco,  Cal.,  29  April  1903.  He  re- 
ceived his  early  training  at  the  Mechanics'  In- 
stitute of  Baltimore.  In  i8fio  he  went  to  San 
Francisco  and  entered  the  Union  Iron  Works 
as  expert  draughtsman  and  engineer.  In  1863 
he  became  its  superintendent,  and  two  years 
later  its  general  manager  and  vice-president, 
in  which  otlice  he  continued  until  his  death. 
He  first  bec:nne  widely  known  as  the  inventor 
of  the  machinery  used  in  the  famous  Comstock 
mine.  In  later  years  he  eslahlislied  a  reputa- 
tion as  an  aiUhorily  in  naval  construction,  and 
was  the  builder  of  the  United  Slates  battleships 
Oregon  and  01ympi:i,  and  other  war  vessels. 

Scott,  James  George,  British  civil  ofTicer 
in  India:  b.  Dairsie.  Fifeshire.  England,  25  Dec. 
1851.  He  was  educated  at  Edinburgh  Univer- 
sity, Oxford,  and  served  as  war  correspondent 
in  India  and  China,  1875-85.  In  1888  he  was 
a  member  of  the  Burma  Commission,  in  l88i>-')0 
of  the  -Anglo-Siamese  Boimdary  Commission; 
chaif^c    d'affaires    in    Bangkok,    1893-4 :    '""1    3 


SCOTT 


4 


member  of  the  Burma-China  Boundary  Com- 
mission 1898-1900.  He  became  superintendent 
of  the  Southern  Shan  States  in  1902.  His  pub- 
lications inchide  'The  Burman.  His  Life  and 
Notions'  (1882)  ;  'France  and  Tongking' 
(1885):  'Burma,  as  it  Was.  Is,  and  Will  Be' 
(1886);   'The  Upper  Burma  Gazetteer'    (1901). 

Scott,  James  Hutchinson,  American  naval 
officer:  b.  East  Liberty,  Pa.,  11  Feb.  1868.  He 
was  graduated  from  the  Cadet  School  of  the 
Revenue  Cutter  Service  in  1890,  assigned  to  duty 
on  the  revenue  cutter  McLane,  and  at  the  out- 
break of  the  Spanish-American  War  was  ap- 
pointed executive  officer  of  the  revenue  cutter 
Hudson,  with  which  he  played  a  notable  part 
at  the  battle  of  Cardenas  Bay,  Cuba,  11  May 
1898.  He  received  a  medal  from  Congress  for 
gillant  conduct,  and  after  the  war  was  assigned 
s'lccessively  to  the  revenue  cutters  Manhattan 
and  Washington.  He  was  navigator  on  the 
Grcsham  when  she  rescued  the  Portuguese  Fra- 
ternidada.  saving  113  lives,  and  later  was  ap- 
pointed executive  officer  of  the  Perry.  He  re- 
signed I  July  1901,  receiving  the  first  oflicial 
letter  of  regret  ever  sent  to  an  officer,  and  later 
entered  the  service  of  the  Pennsylvania  Rail- 
road Company. 

Scott,  Julian,  American  artist :  b.  Johnson. 
Vt..  14  Feb.  1846;  d.  Plainfield,  N.  J..  4  July 
1 901.  He  entered  the  Northern  army  in  1861 
and  while  in  service  made  his  mark  by  his 
sketches  of  hospital  life.  He  entered  the  Na- 
tional Academy,  New  York,  in  1863.  and  sub- 
sequently studied  under  Emmanuel  lleutze.  He 
became  an  associate  of  the  Academy  in  1871. 
His  pictures  are  largely  scenes  of  army  life, 
such  as  "Rear-Guard  at  White  Oak  Swamp' 
(1869-70).  owned  by  LTnion  League  Club;  'Bat- 
tle of  Cedar  Creek'  (1871-2,  at  the  state-house, 
Montpelier,  Vt. ;  'Battle  of  Golding's  Farm* 
(1871):  'The  Recall'  (1872):  'On  Board  the 
Hartford'  (1874);  'Duel  of  Burr  and  Hamil- 
ton' (1876);  Reserves  Awaiting  Orders' 
(1877)  :  'In  the  Cornfield  at  Antietam'  (1879)  ; 
'Charge  at  Petersburg'  (18S2);  'The  War  is 
Over'  (1885)  ;  'The  Blue  and  the  Gray'  (1886)  : 
'Death  of  Gen.  Sedgwick,'  in  the  Plainfield 
(N.  J.)   Public  Library. 

Scott,  Michael,  Scottish  naval  novelist :  b. 
Glasgow  30  Oct.  1789;  d.  there  7  Nov.  1835.  He 
was  educated  at  the  high-school  and  imiversity 
of  his  native  city  and  from  1806  till  1822  resided 
mostly  in  Jamaica,  engaged  in  commerce  and 
agriculture,  but  in  the  latter  year  he  settled  in 
Scotland,  and  embarked  in  commercial  aflfairs. 
The  two  brilliant  sea-novels  of  which  he  was 
the  author  appeared  anonymously  in  'Black- 
wood's Magazine.'  'Tom  Cringle's  Log'  ran 
from  September  1829  till  August  1833.  and  'The 
Cruise  of  the  Midge'  from  March  1834  till  June 
1835.  Both  appeared  for  the  first  time  in  book 
form  at  Paris  in  1836. 

Scott,  Nathan  Bay,  American  politician:  b. 
Ohio,  18  Dec.  1842.  He  was  educated  in  the 
common  schools  of  Quaker  City,  Ohio ;  served 
throughout  the  Civil  War;  and  subsequently 
settled  in  Wheeling,  W.  Va.  In  1880  he  was 
president  of  the  city  council ;  state  senator, 
1882-90 ;  commissioner  of  internal  revenue,  1897- 
99;  and  since  1899  has  represented  his  state  in 
the  United  States   Senat'\ 


Scott,  Thomas,  English  Anglican  clergy- 
man and  Bible  commentator :  b.  Baycroft,  Lin- 
colnshire. 4  Feb.  1747;  d.  Aston  Sandford.  Buck- 
inghamshire. 16  April  1821.  Possessing  a  strong 
love  for  learning  he  obtained  a  wide  knowledge 
of  both  Latin  and  Greek,  and  in  1773  look  orders 
in  the  Church  of  England.  Through  his  friend- 
ship with  John  Newton  he  became  an  ardent 
Calvinist,  defending  Calvinism  both  in  the  pul- 
pit and  in  the  public  press.  He  was  chaplain  of 
the  Lock  Chapel,  London,  in  1785-1801.  and  was 
then  appointed  rector  of  Aston  Sandford.  where 
he  remained  until  his  death.  His  reputation 
rests  chiefiy  on  his  'Commentary  on  the  Bible' 
(1788-92).  of  which  it  is  estimated  that  100,000 
copies  have  been  sold.  His  other  publications 
include:  'The  Force  of  Truth'  (1779);  'Re- 
marks on  the  Bishop  of  Lincoln's  Refutation  of 
Calvinism'  (1812);  etc.  His  collected  'Theo- 
logical Works'  were  published   (5  vols.,  1805-8; 

10  vols.,  1823-5). 

Scott,  Thomas  Alexander,  American  rail- 
road manager :  b.  London.  Pa.,  28  Dec.  1824 ; 
d.  Darby.  Pa..  21  May  1881.  He  entered  the 
service  of  the  Pennsylvania  Railroad  in  1850; 
became  its  general  superintendent  in  1858.  and 
its  vice-president  in  1859.  His  services  as  super- 
intendent of  all  govermnenl  railroads  and  tele- 
graph lines  at  the  beginning  of  the  Civil  War 
placed  him  in  th<?  ranks  of  men  of  extraordinary 
ability,  from  which  he  was  appointed  assistant 
secretary  of  war  in  August  1861.  This  post  he 
resigned  in  the  following  June,  but  re-entered 
the  government  service  later  and  achieved  dis- 
tinction in  the  rapid  construction  of  railroad 
lines  necessary  to  the  relief  of  Gen.  Rosecrans  at 
Chattanooga.  Again  entering  the  service  of  the 
Pennsylvania  Railroad,  he  inaugurated  the  pol- 
icy of  securing  control  of  western  railway  lines 
for  the  purpose  of  operating  them  in  conjunc- 
tion with  the  Pennsylvania  lines.  From  1874- 
80  he  was  president  of  the  Pennsylvania  and  at 
various  times  of  other  lines. 

Scott.  Sir  Walter,  Scotch  poet  and  novelist: 
b.  Edinburgh.  15  Aug.  1771  ;  d.  Abbotsford.  21 
Sept.  1832.  He  was  the  ninth  child  of  Walter 
Scott,  a  writer  to  the  Signet  (lawyer),  who 
belonged  to  the  strenuous  Border  clan  of 
Buccleugh,  and  of  Anne  Rutherford,  a  repre- 
sentative of  another  famous  family.    There  were 

11  other  children,  six  of  wliom  died  in  infancy. 
Walter  at  the  age  of  18  months  suffered  from 
a  teething  fever  which  caused  a  permanent  lame- 
ness of  his  right  leg.  On  account  of  this  he  was 
early  sent  to  the  country,  where  he  learned  to 
love  nature.  Later  he  was  taken  to  Bath  and 
London,  which  impressed  his  imagination.  At 
the  age  of  seven  he  was  entered  at  the  high 
school  in  Edinburgh,  where  he  displayed  a  love 
of  sport  and  of  good  reading,  though  no  great 
aptitude  for  hard,  systematic  study.  For  a  short 
time  he  was  at  school  at  Kelso,  where  he  fortned 
his  friendship  with  James  Ballantyne.  All  ac- 
counts show  that  he  was  a  manly,  attractive  boy 
who  loved  stories,  poems  like  'The  Faerie 
Queene,'    ballads,   and    family   legends. 

In  November  1783  he  entered  the  University 
of  Edinburgh,  where  his  course  was  impeded  by 
illness  and  his  desultory  habits  were  not  over- 
come. His  knowledge  of  the  classics  was  slight, 
but  he  learned  something  of  the  chief  Roinance 
literatures  and.  while  riding  or  walking  for  his 
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iK-alth.  he  laid  the  foundations  of  his  immense 
stock  of  antiquarian  learning.  In  1786  he  was 
apprenticed  to  his  father  and,  strengtii  having 
come  to  him,  he  developed  systematic  habits  of 
labor.  He  attended  law  lectures  and  debating 
clubs  and  in  1792  was  called  to  the  bar;  but  his 
interest  in  literature  and  history  was  no  less 
than  it  had  been,  and  he  enjoyed  the  con- 
vivial society  of  his  fellow  law  students.  De- 
spite his  lameness,  he  was  tall,  strong,  athletic, 
jind  manly  in  appearance,  full  of  life  and  merri- 
ment, and  attractive  to  both  sexes.  An  early 
attachment  to  a  pretty  young  woman  was  to  be 
expected,  but  impediments  presented  themselves 
,ind  bcott  was  left  with  memories  which  bore 
witness  to  what  is  thought  to  have  been  "the 
strongest   passion    of   his    life." 

His  early  work  at  the  bar  did  not  interfere 
witli  his  making  excursions  into  the  Highlands 
and  along  the  Border,  which  added  to  h,s  stock 

•  'i  ballads  and  legends  and  gave  him  an  e.x- 
iraordinary  insight  into  the  character  of  his 
countrymen.  The  life  with  which  he  came  in 
contact  had  its  seamy  side,  especially  with  re- 
spect to  intemperance,  but  his  was  a  romantic 
temperament   that   was   not  to  be  contaminated. 

\  new  interest  also  came  to  him  in  1792,  wh.en, 
v.lh  his  friend  William  Erskine,  he  began  to 
Niiidy  German.  A  few  years  later  he  attempted 
.1  paraphrase  of  Biirger's  'Lenore.'  which  he 
was  persuaded  to  print  along  with  another  imi- 
tation of  a  ballad  by  the  same  author.  This  led 
to  an  introduction  to  "Monk"  Lewis  (q.v.),  who 
brought  about  the  publication  in  1799  of  Scott's 
translation  of  Goethe's  'Goetz.'  and  persuaded 
his  young  friend  to  write  some  more  ballads. 
Having  tlius  had  a  taste  of  the  pleasures  of 
writing  and  publishing,  though  his  success  was 
far  from  dazzling,  the  young  lawyer  made  ])lans 
to  have  his  collection  of  ballads  printed  by  his 
friend    Ballantyne. 

Meanwhile,  his  income  from  his  profession 
had  increased,  and  he  had  fallen  in  love  with  the 
.[ttractive  daughter  of  a  French  refugee,  Cliar- 
liitlc  Mary  Carpenter  (Charpcnticr).  She  had 
a  small  income  settled  on  her,  so  that  marriage 
did  not  seem  a  rash  step.  They  took  it  in 
December  1797  and  lived  together  congenially, 
allhough  it  does  not  appear  that  she  was  a 
pecialiy  (|ualified  helpmate.  In  1799  Scott  was 
ti'Dointed  .Sheriff-depiUe  of  Selkirkshire  witli  a 
salary  of  £300  and  few  duties.  Soon  after,  he 
prosecuted  with  energy  the  task  of  editing  and 
iud)lishing  his  important  'Minstrelsy  of  the 
^ 'ollish  Border.'  the  first  two  volumes  of  which 
ilMieared  in  1802,  the  third  in  1803.  This  con- 
t.iiiied  some  imitations  of  the  old  ballads,  but 
iiiriunately  did  not  include  a  narrative  poem  on 
ilie  legend  of  (iilpin  Ilorner,  that  was  at  first 
intended  for  it.  The  excluded  poem,  written 
ill  the  free  measure  of  'Chri.stabel'  whicli  a 
friend   had    recited   to   Scott,    was   slowly   elab- 

•  •nied  into  'The  Lay  of  the  Last  Minstrel,' 
which  was  published  early  in  1805  and  achieved 
great  success.  Here  the  creative  genius  of  Scott 
tirst  manifested  itself  in  marked  powers  of  nar- 
ration, characterization,  and  description,  though 
scarcely  in  wh.il  may  be  called  the  strictly  poetic 
gifts  of  high  imagination,  inevitable  phrasing, 
and  noble  harmony. 

He  now  determined  to  follow  literature  seri- 
ously, but  also  to  secure  a  more  definite  income 
than   could  be  had   from  that  or   from  his  not 


specially  brilliant  work  at  the  bar.  With  this 
end  in  view  he  undertook  to  perform  the 
reportorial  duties  of  an  infirm  clerk  of  session, 
who  was  to  keep  the  emoluments  of  the  office  till 
his  death  or,  as  it  turned  out,  until  he  was 
pensioned.  Six  years  later  (1812)  Scott  came 
into  the  comfortable  salary  of  £1.300,  but  he  had 
given  much  time  to  the  clerkship  and  had  done 
in  addition  work  that  would  have  worn  out  any 
less  herculean  con.stitution.  He  took  some  in- 
terest in  politics,  became  a  partner  in  Bal- 
lantyne's  printing  business,  proposed  publish- 
ing schemes,  wrote  articles  and  edited  books, 
working  early  in  the  morning,  took  rides  (espe- 
cially when  he  was  at  his  beautiful  home  of 
Ashestiel  near  Selkirk),  answered  correspond- 
ents faithfully,  and  yet  found  time  for  reading 
and  study.  There  is  scarcely  another  such  ener- 
getic and  copious  genius  of  a  high  order  in 
several  spheres  to  be  found  in  the  annals  of 
English  literature. 

His  most  important  creative  works  during 
this  period  were  'Marmion'  (1808)  and  'The 
Lady  of  the  Lake'  (1810),  which  increased  his 
fame  as  a  poet ;  but  they  represent  only  a  small 
part  of  his  labors.  He  edited  'Dryden'  in  18 
volumes  (180S),  prefixing  an  elaborate  biog- 
raphy; he  superintended  a  new  edition  of  the 
'Somers  Tracts'  in  13  volumes,  to  say  nothing 
of  aljout  eight  smaller  undertakings  of  a  similar 
kind;  he  helped  to  establish  The  Quarterly  Kc- 
vimi,  and  he  formed  an  unlucky  partnership 
with  John  Ballantyne.  brother  of  James,  to  con- 
duct a  publishing  business.  H  they  could  have 
confined  themselves  to  publishing  Scott's  poetry, 
even  after  the  unenthusiastic  reception  of 
'Rokeby'  (  1813)  showed  Scott  that  he  could  not 
successfully  rival  Byron  and  that  his  own  tal- 
ents must  be  exercised  in  another  sphere,  the 
partners,  despite  John  Ballantyne's  unbusiness- 
like habits,  might  have  made  a  passalilc  success; 
but  Scott  thought  himself  a  born  promoter  and 
literary  adviser,  and  he  was  generous  to  a  fault 
with  authors  who  were  his  friends.  Miss 
Seward's  works.  Beaumont  and  Fletcher's  plays 
edited  by  Weber,  The  Edinburgh  Annual  Reg- 
ister, and  other  undertakings  fell  so  fiat  that  it 
seemed  best  in  1813  to  wind  up  the  publish- 
ing business. 

These  difficulties  were  tided  over  by  loans 
and  by  the  transfer  of  more  or  less  worthless 
books  to  the  publisher  Archibald  Constable,  and 
the  success  of  the  "Waverley"  novels  for  some 
years  made  Scott  feel  more  confident  of  his 
financial  position  than  a  prudent  man  shotdd 
have  felt.  His  was,  indeed,  a  glorious  genius 
with  a  splendid  energy  to  match,  but  he  had 
also  costly  tastes  which  he  aspired  to  gratify 
on  a  magnificent  scale.  His  social  ])osition 
meant  miicli  more  to  him  than  his  fame  as  a 
writer,  and  to  maintain  and  increase  that  posi- 
tion he  thought  that  he  must  acquire  large 
estates  and  dispense  a  profuse  hospitality.  He 
began  to  realize  his  dream  in  1812  when  he 
bought  the  small  farm  of  Abbotsford.  Then  he 
added  one  piece  of  land  after  another  unlil  he 
had  spent  about  £.10,000,  he  built  himself  a 
castle,  and  he  lived  on  a  scale  which,  in  view 
of  iiis  tangled  affairs,  even  his  large  income  did 
not  justify.  It  was  only  the  discovery  of  his 
incomparable  gifts  for  prose  romance  thai  post- 
poned for  .so  long  his  financial  ruin. 

Early  in  July   1814,  just  after  the  edition  of 
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Swift  in  19  volumes  marked  the  culmination  of 
Scott's  career  as  an  editor  though  not  as  a  critic, 
the  romance  'Waverley,  or  'tis  Sixty  Years 
Since,'  an  anonymous  story  dealing  with  the 
period  of  the  Young  Pretender,  made  its  appear- 
ance and  took  the  novel-reading  world  by  some- 
thing like  a  storm,  six  editions  being  needed 
before  the  close  of  the  year.  Scott  had  begun 
the  tale  as  far  back  as  1805,  the  year  of  the 
«Lay,"  but  Erskine  and  James  Ballantyne.  who 
wanted  another  well-paying  poem,  discouraged 
his  attempt,  and  the  easy-tempered  author  put  it 
aside.  In  1808  his  attention  was  again  directed 
to  historical  fiction  through  the  fact  that  he 
undertook  to  prepare  for  the  press  an  un- 
finished romance  by  the  antiquary  Joseph  Strutt, 
entitled  'Queenhoo  Hall.*  He  had  always  had 
a  faculty  for  narrative  and  had  enjoyed  the 
tales  and  novels  of  others,  especially,  in  recent 
years,  the  Irish  stories  of  Miss  Edgeworth 
(q.v.).  We  have  already  seen  that  the  com- 
parative waning  of  his  poetic  fame  before 
that  of  Bvron— illustrated  by  the  failure  of 
'The  Brida'l  of  Triermain'  (1813);  which  was 
anonymous,  and  to  be  confirmed  later  by  the 
reception  of  'The  Lord  of  the  Isles'  (1815)  and 
of  'Harold  the  Dauntless'  (1817)— led  him 
to  think  that  he  must  transfer  his  energy  to 
other  fields,  and  he  would  probably  have  tried 
prose  fiction  again,  sooner  or  later,  even  if  a 
famous  accident  had  not  recalled  his  early  at- 
tempt to  his  mind.  One  day  at  the  end  of  1813, 
while  searching  for  some  fishing  tackle,  he 
found  the  manuscript  of  his  forgotten  tale  in 
a  drawer.  He  read  it  over  and  determined  to 
complete  it.  This  time  Erskine  had  the  good 
sense  to  approve  his  friend's  experiment,  and 
Scott,  writing  with  his  phenomenal  steadiness 
and  rapidity,  finished  the  last  two-thirds  of  the 
book  in  three  weeks.  He  did  not  put  his  name 
to  it,  partly  for  fear  of  losing  some  of  his  repu- 
tation if  it  failed,  partly  because  novels  were 
still  looked  upon  in  the  main  as  an  inferior 
form  of  literature  in  which  a  dignified  officer 
like  a  clerk  of  session  would  not  be  expected 
to  dabble. 

Of  course  his  fears  proved  to  be  ill-founded 
and  there  was  no  necessity  for  his  preserving 
his  anonymity,  but  he  seems  to  have  liked  the 
mystery  involved,  and  perhaps  he  thought  that 
by  remaining  "The  Great  Unknown"  he  ap- 
peared to  be  less  of  a  professional  man  of 
letters  and  in  consequence  more  of  a  country 
gentleman  of  high  standing.  To  this  day  there 
are  people  who  cannot  easily  forgive  Scott  for 
his  innocent  deceptions  and  his  failure  to  come 
out  into  the  open  as  a  proud  representative  of 
his  art ;  but  it  is  not  difficult  to  understand 
him  and  it  seems  idle  to  be  irritated  with  him. 
After  all,  he  did  not  succeed  thoroughly  in  his 
attempt  to  remain  anonymous,  for  competent 
critics  like  John  Wilson  (q.v.)  saw  in  the  author 
of  the  novels  the  man  who  had  written  the 
poems  and  edited  the  ballads.  The  matter  was 
enough  discussed,  however,  to  lead  to  the  writ- 
ing of  J.  L.  Adolphus's  "Letters"  to  Heber  on 
the  Waverley  Novels  and  the  question  of  their 
authorship  (1821),  but  even  after  this  unmask- 
ing Scott  continued  to  wear  his  tenuous  dis- 
guise  for   about   six  years. 

'Waverley'  was  followed  shortly  by  'Guy 
Mannering.'  which  illustrated  his  genius  as 
a  painter  of  Scotch  life  and  a  revealer  of  Scotch 


character — especially  in  the  lower  ranks  of  life. 
Like  its  predecessor  it  was  dashed  off,  but  was 
none  the  less  immensely  successful.  Scott  was 
delighted,  particularly  as  money  began  to  flow 
in  and  he  was  thus  enabled  to  pay  obligations 
and  buy  more  land.  He  visited  London  and 
w;as  over-enchanted  at  the  flattering  reception 
given  him  by  the  Prince  Regent:  but  then  Scott 
was  a  born  Tory  and  consequently  not  likely 
to  see  the  spots  in  a  royal  sun.  His  cordial 
relations  with  Byron  were  much  more  to  his. 
credit,  especially  as  he  championed  that  un- 
fortunate poet  when  all  England  was  crying 
out  upon  him.  Later  he  visited  Waterloo  and 
met  Wellington,  who  greatly  impressed  him. 
The  literary  results  of  this  tour,  'Paul's  Letters 
to  His  Kinsfolk'  and  'The  Field  of  Waterloo,' 
a  poem,  were  failures;  yet  Scott  was  a  great 
martial  poet,  would  probably  have  been  a  sol- 
dier if  he  had  not  been  lame,  and  could  scarcely 
have  had  a  more  congenial  subject.  Fortunately 
no  decline  was  visible  in  "The  Antiquary'  ;  and 
in  'Old  Mortality,'  which  came  later  in  1816, 
forming  with  "The  Black  Dwarf  the  first  series 
of  'Tales  of  My  Landlord,'  Scott  produced  a 
story  which  in  construction,  characterization, 
historical  imagination  and  sympathy,  power  of 
description  and  broad  human  interest,  ranks 
deservedly,  not  only  very  high  in  the  list  of  his 
own  creations,  but  as  one  of  the  masterpieces 
of  English  fiction.  The  style  is  not  flawless, 
the  psychology-  is  not  penetrating,  the  art  in  gen- 
eral is  less  subtle  and  refined  than  that  to  which 
the  novelists  who  have  followed  in  Scott's  wake 
have  accustomed  us ;  but  in  the  essential  points 
of  wholesomeness  and  truth  to  nature  and  of 
large,  copious,  equable  creative  powers,  Scott,  as 
his  influence  upon  other  lands  and  generations 
plainly  shows,  has  little  reason  to  fear  com- 
parison with  any  of  his  successors. 

At  the  close  of  181 7  'Rob  Roy'  followed, 
and  six  months  later  came  'The  Heart  of 
Midlothian,'  which  to  many  readers  marks  the 
culmination  of  Scott's  genius  as  a  novelist.  The 
public  responded  heartily  to  every  fresh  appeal, 
but,  unfortunately,  Scott's  popularity  was  used 
as  a  club  to  force  publishers  to  take  over  the 
worthless  stock  of  his  publishing  firm,  and 
Scott  and  the  Ballantynes  were  inextricably 
involved  with  Constable,  who  finally  became 
Scott's  sole  publisher  and  dragged  him  down  in 
his  own  failure.  Meanwhile,  the  tragic  'Bride 
of  Lammermoor,'  which  appealed  so  deeply  to 
the  sombre  genius  of  Poe,  and  'The  Legend  of 
Montrose'  appeared  in  1819,  despite  the  fact 
that  Scott  had  suffered  tortures  from  a 
stomachic  trouble.  The  heroic  way  in  which 
he  dictated  the  'Bride'  to  Laidlaw  and  John 
Ballantyne  is  well  known,  as  is  also  the  fact 
that,  when  he  got  up  from  an  illness  which 
it  was  feared  would  prove  fatal,  he  could  not 
recall  "a  single  incident,  character,  or  conver- 
sation" in  the  story.  Yet  such  was  his  pluck 
that  he  not  only  began  a  new  book,  but  actually 
branched  out  into  a  new  type  of  novel  by  cross- 
ing the  border  and  throwing  his  scene  back  into 
a  remote  past.  'Ivanhoe,'  for  so  this  important 
venture  was  named,  appeared  at  the  close  of 
1819  and  may  be  regarded,  not  as  the  best,  but 
as  the  most  popular  of  all  Scott's  works  and  as 
the  one  w-hich  made  him  a  favorite  and  a  great 
influence  throughout  Europe.  The  brilliance 
of  its  descriptions  and  the  thrilling  interest  of 
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its  plot  continue  to  atone  for  the  carelessness 
of  its  construction  and  the  untrustworthiness  of 
its  representation  of  the  epoch  in  which  its 
scene  is  laid. 

Scott  was  now  at  the  height  of  his  literary 
and  his  social  renown.  In  1820  he  accepted  a 
baronetcy  from  George  IV. — he  had  previously 
declined  the  Laureateship — and  published  'The 
Monastery'  and  'The  Aliliot.'  The  next  year 
came  the  popular  'Kenilworth'  and  'The 
Pirate,'  followed  in  1822  by  'The  Fortunes  of 
Nigel.'  and  in  1823  by  'Pcveril  of  the  Peak.' 
.-\  stroke  that  seemed  apoplectic  did  not  affect 
the  power  of  that  masterly  portrayal  of  the  age 
of  Louis  XL,  'Quentin  Durward'  (1823).  but 
'St.  Ronan's  Well,'  a  novel  of  contemporary 
manners,  has  never  been  popular,  a  fate  shared 
by  'Redgauntlet'  (1824)  and  by  the  first  of 
'The  Tales  of  the  Crusaders'  (1825) — 'The 
Betrothed.'  The  companion  of  the  last  named. 
'The  Talisman.'  revealed,  however,  the  old 
Scott :  but  despite  the  merits  of  this  and  of 
'Ivanhoe'  and  'Kenilworth'  and  the  greatness 
of  'Quentin  Durward,'  the  novels  of  this  second 
period  do  not  deserve  to  rank  with  those  of  the 
first.  The  stories  of  his  period  of  financial 
ruin,  'Woodstock'  (1826).  'The  Fair  Maid  of 
Perth'  (1828),  'Anne  of  Geierstein'  (1829), 
were  the  work  of  a  still  vigorous  and  an  even 
more  heroic  man  ;  those  of  his  complete  physical 
breakdown,  'Count  Robert  of  Paris'  and  'Castle 
Dangerous'   (1831),  call  for  no  criticism. 

Meanwhile,  the  crash  had  come.  Scott,  con- 
fident in  his  powers,  had  not  narrowly  scruti- 
nized his  relations  with  the  Ballantynes  and 
Constable  and.  in  his  mania  for  lands  and  build- 
ings and  lavish  hospitality,  he  had  raised  money 
on  Constable's  notes  given  for  novels  yet  un- 
written. A  genera!  period  of  depression  came 
on  and  Constable  failed  in  January  1826.  bring- 
ing down  with  him  the  firm  of  James  Ballantyne 
&  Co.,  of  which  Scott  was  a  partner.  The  result 
was  that  as  Ballantyne  was  practically  without 
resources.  Scott  felt  bound  in  honor  to  pay  off 
alone  a  debt  of  nearly  £120.000.  How  he  set 
to  work  on  'Woodstock,'  how  he  refused  all 
offers  of  help,  how  he  made  in  two  years,  espe- 
cially through  his  'Life  of  Napoleon  Buona- 
parte' (1827),  the  enormous  sum  of  £40,000, 
how  he  bore  the  loss  of  his  wife  (1826)  and 
his  own  infirmities,  how  he  turned  his  pen  to 
every  possible  task  of  profit — 'Tales  of  a  Grand- 
father' (1829)  combined  pleasure  with  profit. — 
how  he  wrote  admirable  prefaces  for  a  new  edi- 
tion of  his  novels — all  tliis  is  familiar  to  the 
reader  of  Lockhart. 

Early  in  1830  he  had  a  paralytic  stroke  and 
after  that  his  efforts  to  save  Abbotsford.  where 
his  creditors  let  him  continue  to  reside,  as  the 
seat  of  the  family  he  had  .so  longed  to  establish, 
became  truly  pathetic.  In  April  1831  he  had  a 
still  more  serious  stroke  and  a  little  later  he 
suffered  perhaps  even  more  acutely  from  the 
rude  treatment  he  received  from  the  mob  at 
Jedburgh,  where  he  had  gone  to  protest  against 
the  proposed  reform  of  ParliameiU.  A  born 
conserv,-iti\e  and  ever  a  true  child  of  the  past. 
It  was  time  for  him  to  say  good-bye  to  a  world 
that  was  entering  upon  a  series  of  rapid  and  far- 
reaching  changes.  After  his  last  novel  had 
been  published,  it  seemed  that  he  ought  to  try  a 
milder  climate  in  order  to  prolong  his  life.  The 
government   offered   him  the   use  of  a   frigate ; 
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and,  after  a  notable  parting  with  Wordsworth, 
he  set  out  for  Plymouth  to  take  it.  He  visited 
Malta.  Naples,  and  Rome,  then  the  Tyrol  and 
the  Rhine  region.  At  Nimuegen.  on  9  June 
1833,  he  was  severely  stricken  and  was  shortly 
after  brought  home  to  Abbotsford.  where,  on 
the  afternoon  of  21  Sept.  1832,  he  died,  sur- 
rounded by  his  children. 

He  had  been  what,  in  his  last  words,  he  told 
Lockhart  to  be — a  good  man.  His  foibles  and 
faults— we  cannot  lay  the  whole  blame  for  his 
misfortunes  on  the  Ballantynes  and  Constable— 
when  they  were  not  those  of  his  class  and  his 
age,  were  such  as  detracted  little  from  the  great- 
ness of  his  character,  and  much  the  same  thing 
may  be  said  of  his  defects  as  a  writer.  There 
have  been  few  nobler  spirits  in  the  world's 
history;  nor  is  it  clear  that  since  Milton's  day 
a  more  illustrious,  or  take  him  all  in  all,  a 
greater  writer  has  been  born  within  the  lands 
that  use  the  English  tongue.  Abbotsford  yields 
only  to  Stratford  as  a  literary  shrine,  but  it  is 
an  ironical  comment  on  Scott's  labors  to  ag- 
grandize his  family  that  no  direct  male  heir 
should   welcome  pilgrims  to  it. 

Bibliography. —  The  standard  editions  of 
Scott's  poems  and  novels  are  those  in  11  and 
48  volumes  with  his  prefaces  (1829-1833).  The 
miscellaneous  works  fill  28  volumes  in  the  edi- 
tion of  1834-36.  Of  the  numerous  later  editions 
mention  may  be  made  of  the  "Cambridge 
Edition"  of  the  poems  edited  by  H.  E. 
Scudder  (i  vol.)  and  of  the  "Border  Edition" 
of  the  novels  (48  vols.,  1892-4)  with  excellent 
introductions,  by  Andrew  Lang.  The  chief 
authority  for  Scott's  life  is  his  son-in-law,  J. 
G.  Lockhart's  (q.v.)  admirable  biography  (7 
vols.,  1837.  but  best  read  in  the  Cambridge 
Edition,  Boston,  1902).  There  are  short  lives 
by  R.  H.  Hulton  ('Engli.sh  Men  of  Letters'),  C. 
D.  Yonge  ('Great  Writers'— with  a  bibliog- 
raphy), W.  H.  Hudson  (1901),  Lang,  'Literary 
Lives'  (1906)  Saintsbury  ('Famous  Scots'.  1897) 
and  others.  Attention  should  also  be  given  to 
Scott's  last  'Journals'  (1890)  and  his  'Familiar 
Letters'  (1894)  edited  by  David  Douglas.  For 
criticism  consult  Lang's  biography  and  intro- 
ductions; F.  T.  Palgrave's  introduction  to  the 
"Globe"  edition  of  the  poems;  Leslie  Stephen, 
'Studies  of  a  Biographer'  (Vol.  II.,  1898)  and 
'Hours  in  a  Library'  (Vol.  I.);  Ruskin,  'Fors 
Clavigera'  and  the  histories  of  English  litera- 
ture. A  volume  on  Scott  as  a  critic,  a  little 
treated  subject,  by  Margaret  E,  Ball,  is  in  the 
press    (1907). 

William  P.  Trent, 
Professor  of  English  Literature,  Columbia  Uni- 
versity. 

Scott,  William  Amasa,  American  political 
economist  :  b.  Cl.irkson.  .Monroe  County,  N,  V.. 
17  April  1862.  He  was  graduated  from  the  Uni- 
versity of  Rochester  in  i88(),  was  professor  of 
history  and  political  science  in  the  University 
of  South  Dakota  1887-90;  assistant  prol'essor  of 
political  economy  in  the  University  of  Wiscon- 
.sin  1892-3;  associate  professor  there  1892-7. 
and  professor  1897-1900.  Since  the  date  last 
named  he  has  been  director  of  the  school  of 
commerce  and  professor  of  economic  history 
and  theory  in  that  institution.  He  has  pub- 
lished 'Repudiation  of  State  Debts'  (1893); 
'Money  and  Banking'   (1903), 
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Scott,  William  Bell,  Scottish  poet  and 
painter,  brotlier  of  David  Scott  (q.v.)  :  b.  Edin- 
burgh 12  Sept.  1811  ;  d.  Perthshire  22  Nov.  1890. 
He  received  his  first  education  in  art  from  liis 
father,  wlio  was  an  engraver,  and  in  1834  began 
to  write  poetry  for  the  current  magazines.  His 
first  picture  of  note,  'Tlie  Old  EngHsh  Ballad 
Singer,'  was  exhibited  in  1838.  From  this  time 
forward  his  reputation  as  a  painter  was  estab- 
lished. He  is  best  remembered,  however,  as  a 
poet.  While  for  many  years  he  was  an  ex- 
hibitor in  the  Royal  Academy,  his  greatest  ac- 
tivity was  along  literary  lines.  His  most  noted 
poetical  works  are:  *The  Year  of  the  World* 
(1846);  <Poems  by  a  Painter'  (1854);  and 
Ballads,  etc.  (1875).  His  other  writings  in- 
clude: 'Lectures  on  Art'  (1861)  ;  'Albert 
Diirer:  His  Life  and  Works'  (1869);  'The 
Little  AListers'  (1879);  'Life  and  Works  of 
David  Scott.' 

Scott,  Winfield,  American  soldier:  b.  near 
Petersburg,  Dinwiddle  Countv,  Va.,  13  June 
1786;  d.  West  Point,  N.  Y.,  29  May  1866.  After 
study  at  William  and  Mary  College  in  1805,  he 
read  law  at  Petersburg,  and,  having  obtained 
his  license,  rode  the  circuit  and  was  retained  in 
several  causes.  In  1S08  he  obtained  a  captain's 
commission  in  the  United  States  army,  and  in 
l8og  embarked  with  his  company  from  Norfolk 
to  New  Orleans.  On  18  June  1812  war  was 
declared  by  Congress  against  Great  Britain  (see 
W.VR  of  1812).  On  6  July  following  Scott  was 
commissioned  the  lieutenant-colonel  of  the  2d 
artillery.  He  at  once  was  ordered  to  mobilize 
his  regiment  at  Philadelphia  and  soon  after,  at 
his  request,  to  proceed  to  the  Canadian  frontier. 
He  arrived  at  the  headquarters  of  Brigadier- 
General  Alexander  Smyth  (q.v.)  4  October. 
The  affair  at  Queenstown  took  place  on  13  Oc- 
tober. Scott  did  not  take  part  in  the  successful 
attack  on  the  heights,  but  commanded  the  Amer- 
ican forces  in  the  ensuing  battle,  and  after  brisk 
fighting  was  obliged  to  surrender  to  much  su- 
perior numbers.  He  was  soon  after  e.xchanged, 
in  March  1813,  was  appointed  adjutant-general 
with  rank  of  colonel,  and  at  about  the  same  time 
was  promoted  colonel  of  his  regiment.  With  the 
regiment  he  joined  General  Dearborn  on  the 
Niagara  frontier,  became  Dearborn's  chief  of 
staff,  led  the  successful  attack  on  Fort  George 
27  May,  commanded  the  rear  guard  in  the  retreat 
from  Stony  Creek  to  Fort  George,  and  co- 
operated with  the  naval  forces  in  the  descent  on 
Burlington  Heights  and  York.  Promoted  9 
March  1814  to  be  brigadier-general,  he  estab- 
lished a  camp  of  instruction  at  Buffalo.  Scott's 
brigade  and  Ripley's  crossed  the  Niagara  3  July 
1814;  Fort  Erie  was  invested  and  captured; 
and  on  the  4th  Scott  moved  toward  Chippewa. 
On  5  July  occurred  the  battle  of  Chippewa 
(q.v.).  Scott  greatly  distinguished  himself,  and 
General  Brown,  commanding,  declared  that  to 
Scott  more  than  any  other  the  American  victory 
was  due.  The  battle  of  Lundy's  Lane  (q.v.)  fol- 
lowed on  the  25th,  where  Scott  again  displayed 
great  ability.  These  battles,  both  won  chiefly 
by  Scott,  fully  established  American  military 
prestige.  For  his  services,  Scott  received  a  gold 
medal  from  Congress,  and  was  made  brevet 
major-general  (from  25  July).  He  declined  to 
act  as  secretary  of  war,  and  was  in  Europe  in 
«8is-i6.    In   1826  he  was  made  president  of  a 


board  of  army  and  militia  officers  convened  at 
Washington  for  the  consideration  of  various  mili- 
tary questions,  and  in  1829  was  assigned  to  the 
command  of  the  Department  of  the  East.  In 
July  1832  he  was  ordered  to  Illinois  to  take  com- 
mand of  the  forces  in  the  Black  Hawk  war  (see 
Black  Hawk),  and  left  Buffalo  for  Chicago 
with  1,000  troops.  He  was  not  in  the  active  cam- 
paign, but  co-operated  with  Governor  Reynolds 
of  Illinois  in  concluding  treaties  with  the  Sacs, 
Foxes,  Winnebagoes,  Sioux,  and  Menominees. 
At  the  time  of  the  nullification  troubles  he  was 
sent  to  South  Carolina  (1831-2),  where  he  was 
successful  in  avertmg  civil  war.  He  prosecuted 
the  Seminole  and  Creek  campaigns  in  Florida 
(1836),  and  superintended  the  removal  of  the 
Cherokees  from  Georgia  to  their  reservation 
west  of  the  Mississippi.  On  25  June  1841  he 
became  major-general  and  general-in-chief  of 
the  army.  In  1839  at  the  Whig  convention  at 
Harrisburg,  Pa.,  Scott  was  presented  as  a  can- 
didate for  the  Presidency,  though  he  urged  Clay 
as  first,  Harrison  as  second,  choice,  and  the 
62  votes  cast  for  him  went  ultimately  to  Harri- 
son. He  was  ordered  on  23  Nov.  1846  to  Mexico 
to  take  charge  of  the  forces  there.  He  assem- 
bled his  troops  at  Lobos  Island,  moved  trans- 
ports in  February,  landed  at  Vera  Cruz  9  March, 
and  effected  its  surrender  29  March.  From  this 
time  he  proceeded  on  the  uniformly  victorious 
campaign  which  practically  closed  the  war  by 
his  entry  into  the  City  of  Mexico  on  14  Septem- 
ber. (F^or  complete  account  see  Mexican  War 
and  articles  on  various  battles.)  At  the  close  of 
the  war  Scott  relinquished  the  command  to  Gen. 
W.  O.  Butler,  and  returned  to  the  United  States, 
where  he  received  a  gold  medal  from  Congress, 
and  was  a  candidate  in  1848  in  the  Whig  con- 
vention which  nominated  Taylor  for  the  Presi- 
dency. In  1852  he  was  defeated  by  Franklin 
Pierce,  and  in  1855  made  brevet  lieutenant-gen- 
eral. In  1859,  when  the  American  and  British 
governments  were  adjusting  the  northwestern 
boundary  question,  he  was  sent  to  Puget  Sound  to 
adjust  the  difficulties  caused  by  the  precipitate 
occupation  of  San  Juan  Island.  At  the  outbreak 
of  the  Civil  War,  he  took  command  at  Wash- 
ington 12  Dec.  i860,  provided  for  the  safety  of 
the  national  capital,  and  the  organization  of  the 
army,  but  resigned  the  command  to  McClellan 
I  Nov.  1861.  Scott  was  a  strict  disciplinarian 
and  this,  with  his  formality,  led  to  his  army 
nickname  of  "Old  Fuss  and  Feathers."  As  to 
his  skill  as  a  military  leader  there  can  be  no  ques- 
tion. He  gained  notable  distinction  in  two  wars. 
Webster,  in  a  Senate  speech  (20  Feb.  1848) 
called  the  Mexican  War  "the  most  brilliant  cam- 
paign on  recent  military  record,"  and  Grant 
writes  of  the  faultless  strategy  at  Churubusco. 
His  political  defeats  in  no  way  detracted  from 
his  reputation.  He  published  'General  Regula- 
tions for  the  Army'  (1825),  and  'Infantry 
Tactics'  (1835).  Consult  biographies  by  Mans- 
field (1846);  Headley  (1852);  Victor  (1861), 
and  Wright  (1894);  Scott's  'Memoirs'  (1864); 
Townsend,  '.Anecdotes  of  the  Civil  War* 
(1884)  ;  Wilcox,  'History  of  the  Mexican  War' 
(1892). 

Scott-Gatty,  skot'gat'i,  Alfred  Scott,  Eng- 
lish composer :  b.  Ecclesfield  Vicarage,  York- 
shire, 26  April  1847.  He  was  educated  at 
Christ's    College,    Cambridge,    began    to    wrif 
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music  at  an  early  age,  and  at  21  published  the 
first  of  his  children's  songs.  He  has  written  a 
number  of  song  books  for  children.  His  best 
known  compositions  arc:  'Little  Songs  for  Lit- 
tle Voices*  ;  'Musical  Plays  for  Children'  ;  'The 
Goose  Girl,'  and  'The  Three  Bears.'  He  is 
the  son  of  the  well  known  writer,  Rev.  Alfred 
Gatty,  and  a  brother  of  Mrs.  Ewing,  author  of 
'Jackanapes.' 

Scottdale,  skot'dal.  Pa.,  borough  in  West- 
moreland County ;  on  the  Baltimore  &  O.,  and 
the  Pennsylvania  R.R.'s;  about  30  miles  in  di- 
rect line  southeast  of  Pittsburg  and  16  miles 
south  of  Greensburg,  the  county-seat.  It  is  in 
an  agricultural  and  coal  mining  region,  and  it 
has  considerable  manufacturing  interests.  The 
chief  manufacturing  establishments  are  large 
pipe-works,  rolling  mill,  foundry,  machine  shops, 
and  steel  works.  The  coal  mines  of  the  vicinity 
contribute  to  the  prosperity  of  the  borough.  The 
two  banks  have  a  combined  capital  of  $100,000. 
The  principal  buildings  are  the  churches  and 
schools.  The  educational  institutions  are  a  high 
school,  public  and  parish  elementary  schools,  a 
private  school,  and  a  public  library.  Pop.  (1890) 
2,693;   (1900)   4,261. 

Scottish  Chiefs,  The,  a  romance  by  Jane 
Porter,  published  in  1810.  It  is  still  popular,  and 
historically  correct  in  all  important  points.  The 
narrative  opens  with  the  year  1296. 

Scottish  Clans,  Order  of  (American),  an 
organization  with  4.000  members,  having  its 
headquarters  in  Boston,  Mass.  It  is  a  fraternal 
and  benevolent  order,  having  in  1903  a  total 
income  of  $85,214.  In  the  same  year  it  paid  out 
claims  to  the  amount  of  $67,000. 

Scottish  Philosophy,  School  of,  the  school 
of  philosophy  fcjundud  by  Thomas   Rcid,  whose 
;n  was  to  disprove  the  skeptical  conclusions  of 
i  lime,  which  had  obtained  a  wide  vogue  in  Great 
iMitain   and  on  the   Continent.     Reid,   who  was 
i  "fn  in  Kincardineshire,  Scotland,  26  April  1710, 
id  died  in  1796,  insisted  upon  certain  principles 
everywhere    present    in    experience,    and    he 
iicaled  to  human  consciousness  and  intelligence 
-.linst  what  he  called  "the  ideal  theory."     The 
iL  semblance  of  Reid's  philosophy  to  Kant's  vin- 
dication of  the  categories  as  elements  necessary 
to  the  constitution  of  the  simplest  experience  is 
obvious.     Rcid  and  his  successors  cannot  be  said 
to   have   produced   a    system,   but   they   started 
many  others   in  a  train  of  thought  that  led  to 
v;ihiable     philosophical     observations,     and     the 
Scottish  School  of  Philosophy  proved  no  insig- 
nificant   breakwater    to    the    tide    of    skepticism 
which  rose  so  high  in  the  18th  century.     Besides 
Reid,    tlie    most    noted    representatives    of    the 
Scottish      Philosophy     were      Dugald      Stewart 
'-5.^1828),     Sir     William     Hamilton      (1788- 
>^56),  W.  Whcwell,  master  of  Trinity  College, 
Cambridge      (1794-1866),     Henry     Calderwood 
(1830-98),   and   J.    Campbell    Fraser    (still    liv- 
<)■    James    McCosh    (president    of    Princeton 
n   University   from   i8f)8  to   1888)    and   Noah 
i'lirler     (president    of     Yale     University     from 
1871  to  1886)  belonged  to  the  same  school,  and 
as  teachers  of  philosophy  contributed  largely  to 
Its  inllucnce  in  tliis  country.     Consult  McC'osh, 
'The  Scottish  Philosophy.' 

Scotus,  sko'tus,  John  Duns,  Franciscan 
friar,   one   of  the  great   lights   of   the   mediaeval 


scholastic  philosophy  and  theology.  The  years 
1265  and  127s  are  variously  assigned  for  his 
birth;  he  died  at  Cologne  8  Nov.  1308.  His 
cognomen  Scotus  plainly  betokens  his  Gaelic 
origin,  whether  Irish  or  Scotch ;  his  surname 
Duns  may  be  derived  from  Dunuin  (Down- 
patrick,  a  town  in  Ulster),  or  from  Dunse,  a 
town  in  North  Britain,  or  from  Dunstane,  a  vil- 
lage in  Northumberland :  these  three  derivations 
have  each  its  strenuous  advocate.  The  chief  ad- 
vocate on  behalf  of  Ireland  is  Luke  Wadding 
(1588-1657),  Franciscan  friar,  historian  of  the 
Franciscan  order  (Aiinalcs,  in  8  vols,  fob),  and 
author  of  many  other  works,  editor  also  of  the 
complete  works  of  Duns  Scotus  (12  vols,  fol.)  ; 
on  behalf  of  North  Britain,  Thomas  Dempster 
(1579-1625),  also  a  man  of  great  learning,  in- 
deed, "one  of  the  most  learned  men  whom  Scot- 
land has  produced,"  author  of  many  books, 
among  them  a  quarto  volume  designed  to  prove 
Duns  Scotus  a  Scotchman;  and  on  behalf  of 
England  the  celebrated  antiquary  John  Leland 
(1506-52),  cf  adhuc  sub  judice  lis  est.  Duns 
Scotus  certainly  entered  the  order  of  Franciscan 
friars  early  in  life,  studied  at  Merton  College, 
O.xford,  and  became  a  fellow  of  the  same.  He 
was  an  earnest  and  most  ingenious  champion  of 
the  doctrine  of  the  Immaculate  Conception 
against  the  opposite  teaching  of  the  rival  order 
of  Dominicans.  His  place  as  theologian  and 
and  philosopher  was  and  is  of  the  highest.  See 
Scholasticism. 

Scotus  Erigena,  e-rij'e-na,  Johannes,  Chris- 
tian philosopher  of  the  Carlovingian  period. 
Everything  concerning  the  place  or  dale  of  his 
birth  is  conjectural.  It  has  been  divined  from 
his  name  that  he  was  of  Scottish  race,  and  Irish 
birthplace.  He  was  probalily  born  between  810 
and  815.  He  is  said  by  some  apocryphal  au- 
thorities to  have  traveled  in  Greece,  Asia,  Egypt, 
Italy  and  France.  But  his  first  actual  appear- 
ance in  history  is  in  the  court  of  Charles  the 
Bald  who  was  himself  devoted  to  letters.  He 
was  induced  by  this  monarch  to  translate  the 
treatise  'On  the  Heavenly  Hierarchy,'  the  vvork 
of  the  pseudo-Dionysius  the  Areopagite.  The 
attention  of  Hinemar,  archbishop  of  Kheims,  was 
attracted  by  the  fame  of  Erigena  who  wrote  at 
that  prelate's  request  his  work  on  'Predestina- 
tion.' 'The  Heavenly  Hierarchy'  was  a  work 
which  had  a  great  deal  of  inlluence  in  develop- 
ment of  mysticism  (q.v.)  in  France.  Pope 
Nicholas  in  867  complained  to  Charles  the  Bald 
that  such  works  as  this  version  of  the  Nco- 
Platonists  work  were  of  doubtful  tendency;  it  is 
not  known  what  reply  he  received,  but  after  that 
date  Erigena  drops  out  of  the  light  of  history. 

Johannes  Scotus  Erigena  translated  all  the 
works  of  the  supposed  Areopagite,  he  also  com- 
posed a  treatise  on  the  Eucharist  in  wliich  he 
denied  the  real  presence.  His  _  pliilosophical 
views  were  set  forth  in  his  'Divisions  of  Na- 
ture' which  caused  him  to  be  charged  with 
pantheism:  and  modern  historians  of  philosophy 
have  looked  upon  him  as  the  precursor  of 
Spinoza.  It  is  certain  that  400  years  later 
(1225)  Pope  Honorius  HI.,  during  the  Albi- 
gcnsian  crusades,  condemned  the  book  and 
ordered  it  to  be  burned  publicly.  Consult: 
Hjiirt,  'Johann  Scotus  Erigena'  ( 1823)  ;  Guizot, 
'llistoire  de  la  Civilisation  en  France';  Mil- 
man,  'History  of  the  Latin  Church.' 
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Scourge  of  God,  The.     See  Attila. 

Scouring-Rush.  See  Dutch  Rushes  ;  Rush. 

Sco'vel,  Sylvester,  American  journalist  and  en- 
gineer- b.  Dennv  Station,  Pa..  29  July  1869:  d. 
Havana,  Cuba,  I'l  Feb.  1905.  He  was  educated 
at  the  University  of  Michigan  and  in  1895  went  to 
Cuba  as  war  correspondent.  He  broke  through 
the  Spanish  police  and  military  lines  30  times, 
was  twice  captured,  once  making  his  escape,  and 
on  the  second  occasion  in  1897  was  released  at  tlie 
request  of  the  United  States  government.  He 
was  subsequently  correspondent  in  the  Turko- 
Greco  War,  in  Spain,  and  in  the  Klondike,  and 
returned  to  Havana  just  before  the  destruction 
of  the  Maine  in  1898.  He  was  with  the  army  and 
navy  until  the  surrender  of  Santiago  and  after  that 
was  engaged  in  the  promotion  of  various  Cuban 
enterprises.  In  1899-1902  he  was  consulting  en- 
gineer for  the  United  States  military  government 
Cuban  customs  service. 

Scranton,  skran'ton,  Miss.,  town,  county- 
seat  of  Jackson  County;  on  the  Pascagoula 
River,  near  the  Gulf  of  Mexico,  and  on  the 
Louisville  &  Nashville  railroad;  about  48  miles 
southwest  of  Iilobile,  Ala.  It  is  in  a  lumbering 
region,  and  the  town  is  known  also  for  its  ex- 
tensive fisheries,  especially  the  oyster  industry. 
The  chief  industries  are  connected  with  the 
manufacturing  and  shipping  of  pine  lurnber,  and, 
in  the  season,  with  the  canning  and  shipping  of 
oysters.  The  state  bank  has  a  capital  of  $25,000. 
Pop.  (1890)  1,353;  C1900)  2,025. 

Scranton,  Pa.,  city  and  county-seat  of 
Lackawanna  County,  is  (1904)  the  fourth  in 
size  in  the  State  and  38th  in  population  in  the 
United  States.  It  is  162  miles  from  Philadel- 
phia, northerly,  and  142  from  New  York, 
westerly ;  and  a  central  point  on  the  Delaware, 
Lackawanna  &  Western  Railroad.  It  is  also 
entered  by  the  Central  Railroad  of  New  Jersey, 
branches  of  the  Delaware  &  Hudson,  the  Erie, 
and  the  New  York,  Ontario  &  Western  Rail- 
roads. The  Lackawanna  &  Wyoming  Valley 
Railroad  (Laurel  Line),  of  new  and  costly 
construction  and  operated  by  electricity,  is  an- 
other connecting  link  south  and  eastward.  Biiilt 
on  both  sides  of  the  Lackawanna  River,  which 
merges  into  the  Susquehanna  River  some  eight 
miles  to  the  southward,  the  city  is  pleasantly 
situated  on  an  undulating  plateau  in  the  Lack- 
awanna Valley,  at  a  mean  altitude  of  between 
700  and  800  feet  above  sea-level.  Mountain 
ranges  on  either  side  attain  an  elevation  of 
from  1,000  to  1,200  feet  more.  Laid  out  with 
wide  streets  and  avenues,  it  has  also  many 
drivew-ays,  a  court  house  square,  and  three 
parks.  Among  the  prominent  public  buildings 
in  Scranton  are  the  post-ofifice,  court-house,  mu- 
nicipal building,  public  library  (Albright  Me- 
morial), 13th  Regiment  Armory,  and  the  Moses 
Taylor  Hospital.  There  are  three  other  gen- 
eral and  two  private  hospitals,  a  Y.  M.  C.  A. 
building  (erected  in  1903  at  a  cost  of  over 
$250,000),  three  theatres,  numerous  public  and 
private  schools,  and  churches  of  all  denomina- 
tions ;  many  of  the  church  and  school  buildings 
being  large  and  costly. 

Industries. —  Scranton  is  _  the  centre  of  the 
chief  anthracite  coal  district  of  the  L^nited 
States,  and  has  many  large  collieries  within  its 
limits.  Prior  to  its  development  in  coal  milt- 
ing, a  blast   furnace  was  first  erected  here   in 


1840,  and  was  soon  followed  by  a  rolling  and 
rail  mills.  Subsequently  other  important  estab- 
lishments working  in  iron,  but  less  extensively, 
became  well  known  producers  of  mining  ma- 
chinery and  other  tools,  and  of  steam  boilers, 
locomotives,  car  wheels,  wagon  axles,  stoves, 
grates,  nuts  and  bolts,  railway  spikes,  and  the 
like.  For  reasons  of  an  economic  nature  the 
rolling  and  rail  mills  have  in  later  years  been 
taken  elsewhere,  but  the  other  industries  con- 
tinue in  active  operation;  and  still  more  diversi- 
fied ones  have  been  introduced,  manufacturing 
articles  of  various  materials,  including  silk  and 
silk  goods,  under  and  outer  wear,  buttons,  lace 
curtains,  pianos,  pumps,  etc.  Steam  heating  by 
the  district  plan  is  supplied  on  a  large  scale  to 
the  business  and  many  residential  sections,  by 
a  private  company.  In  addition  to  much  Scran- 
ton capital  invested  in  all  parts  of  the  country, 
other  local  interests  are  cared  for  by  J4  banking 
institutions,  and  sundry  building  and  loan  asso- 
ciations. Local  newspapers,  four  daily  and  eight 
weekly,  and  numerous  monthly  and  other  publi- 
cations are  regularly  issued. 

History. —  This  locality  was  originally  set- 
tled from  1788  to  1800.  Early  in  the  century  it 
was  called  Slocum  Hollow,  after  the  Slocum 
family  then  prominent  in  its  affairs.  More  ac- 
tive development  took  place  from  the  year  1840 
and  onward,  largely  through  the  initiative  of 
Col.  George  W.  and  Selden  T.  Scranton,  and 
associates.  In  honor  of  the  former  it  was  then 
named,  and  has  since  been  known  as  Scranton. 
It  was  incorporated  as  a  borough  in  1856,  and 
as  a  city  in  1866. 

Government  and  Social  Life. —  The  city  is 
governed  by  a  mayor  and  two  city  councils, 
elected  by  popular  ballot.  Social  life  of  Scran- 
ton is  evinced  in  numerous  associations,  clubs, 
and  lodges  of  all  kinds;  while  many  and  ef- 
fective public  and  semi-public  charities  are  also 
well  supported  by  the  citizens. 

Statistics. —  The  municipal  area  is  practically 
20  square  miles,  divided  into  21  wards.  There 
are  165  miles  of  streets,  avenues,  and  courts, 
of  which  22  miles  are  paved ;  and  the  sewer 
system  measures  65  miles.  Public  lighting  is 
by  electricity,  at  a  cost  of  nearly  $60,000  per 
annum ;  the  police  department  costs  annually 
not  less  than  $65,000,  and  the  fire  department 
$75,000.  The  school  enrolment  exceeds  18,000 
pupils,  and  annual  expenditures  for  public  edu- 
cation are  more  than  $600,000.  The  largest  and 
best  known  correspondence  school  in  the  world, 
and  some  others,  had  their  origin  and  are  in 
operation  in  Scranton.  Assessed  property  val- 
uation in  1903  aggregated  close  to  $64,000,000. 
Average  annual  death  rate  is  less  than  16  per 
thousand,  being  reported  as  but  14.33  for  the 
year  1903.  Scranton  is  one  of  the  few  large 
cities  in  the  United  States  having  an  almost 
unlimited  water  supply,  though  not  controlled 
by  the  city.  The  water  is  soft  and  pure,  im- 
pounded from  mountain  streams  and  a  large, 
well-protected  watershed.  It  is,  delivered  by 
gravity  from  several  reservoirs  and  a  large  ar- 
tificial lake.  The  daily  water  consuniption  is 
nearly  or  quite  25,000,000  gallons,  while  an  av- 
erage of  about  S.ooo.ooo.ooo  gallons  is  kept  in 
store  the  major  part  of  the  year.  Census  re- 
ports of  its  population  are  as  follows:  (1S60) 
9,223;     (1870)     35,092;     (1880)    45.850;     (1890) 
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SCREAMERS  —  SCREW-PINE 


75,215;    (1900)    102,026.     Estimated   population, 
in   1904,  is   110,000.  HEiNKV    J.    Cask, 

Librarian   Scranton   Public  Library. 

Screamers,  the  name  given  to  two  or  three 
genera  of  birds,  forming  the  family  Pala- 
mcdeida.  In  the  genus  Palamedea  the  nostrils 
are  oval,  the  head  possesses  a  slender  frontal 
horn  more  than  three  inches  long;  the  wings 
each  bear  two  sharp  shoulder  spines  with  bony 
cores,  and  the  long  toes  are  covered  with  square 
scales  above.  To  this  genus  belongs  the  horned 
screamer  {P.  conuita),oi  the  Amazon  Valley  and 
Guiana,  which  inhabits  hot  morasses  and  swamps. 
This  bird  equals  a  turkey  in  size.  The  voice  is 
shrill  and  loud  and  the  birds  scream  in  concert. 
The  plumage  is  a  blackish-brown  above,  the 
head  and  neck  having  the  feathers  marked  with 
white. 

The  genus  Chauna,  of  which  the  chaja  or 
crested  screamer  (C.  chavaria)  is  the  representa- 
tive, has  the  tip  of  the  bill  hooked.  No  horn 
e.xists  on  the  head.  The  name  "chaja"  is  given 
to  this  species  from  the  sound  of  its  cry.  It 
occurs  in  Brazil  and  Paraguay.  It  is  of  solitary 
habits.  The  wings  possess,  as  in  the  former 
case,  two  spurs  each.  The  color  is  a  bluish-gray 
marked  with  black,  the  neck  being  encircled  by 
a  black  collar,  whilst  a  tuft  of  feathers  on  the 
head  constitutes  a  crest.  Round  the  eyes  the  skin 
is  naked,  and  of  a  red  color.  The  food  consists 
chiefly  of  plants,  and  the  flight  is  strong.  The 
eggs  arc  two  in  number.  A  third  form  {Ischy- 
romis  derbiana),  closely  related  to  the  last,  in- 
habits Central  America.  A  remarkable  feature 
of  all  of  these  birds  is  the  great  development  of 
subcutaneous  air-sacs,  like  a  thick  layer  of  bub- 
bles beneath  the  skin,  which  make  a  crackling 
sound  when  pressed.  Although  galline  in  ap- 
pearance and  general  habits  these  birds  are  more 
closely  related  to  the  ducks  and  geese. 

Screen,  in  ecclesiastical  architecture,  a 
partition  of  stone,  wood,  or  metal  to  separate  dif- 
ferent parts  of  the  building ;  as,  the  nave  or  an 
aisle  from  the  choir,  or  a  private  chapel  from  the 
transept.  The  term  is  also  applied  to  a  partition 
extending  across  the  lower  end  of  a  mediaeval 
hall,  forming  a  lobby  within  the  main  entrance 
doors,  and  having  often  a  gallery  above ;  also  to 
a  decorated  wall  enclosing  a  courtyard  in  front 
of  a  building. 

Screw,  a  wooden  or  metal  cylinder  having 
a  spiral  ridge  (the  thread)  winding  round  it  in 
a  uniform  manner,  so  that  the  successive  turns 
are  all  exactly  the  same  distance  from  each  other, 
and  a  corresponding  spiral  groove  is  produced. 
The  screw  forms  one  of  the  six  mechanical 
powers,  and  is  simply  a  modification  of  the  in- 
clined plane.  The  energy  is  transmitted  by 
means  of  a  hollow  cylinder  (the  female  screw) 
of  equal  diameter  with  the  solid  one  (the  male 
screw),  having  a  spiral  channel  cut  on 
its  inner  surface  so  as  to  correspond 
exactly  to  the  spiral  ridge  raised  upon 
the  solid  cylinder.  Hence  the  one  will  work 
within  the  other,  and  by  turning  the  convex 
cylinder,  while  the  other  remains  fixed,  the 
former  will  pass  through  the  latter,  and  will 
advance  every  revolution  through  a  space  equal 
to  the  distance  between  two  contiguous  turns  of 
the  thread.  As  the  screw  is  a  modification  of  the 
inclined  plane  it  is  not  (lilTicuIt  to  estimate  the 
mechanical    advantage    obtained    by    it.    If    we 


suppose  the  power  to  be  applied  to  the  circum- 
ference of  the  screw,  and  to  act  in  a  direction 
at  right  angles  to  the  radius  of  the  cylinder,  and 
parallel  to  the  base  of  the  inclined  plane  by 
which  the  screw  is  supposed  to  be  formed,  then 
the  power  will  be  to  the  resistance  as  the  dis- 
tance between  two  contiguous  threads  to  the 
circumference  of  the  cylinder.  But  as  in  prac- 
tice the  screw  is  combined  with  the  lever,  and 
the  power  applied  to  the  e.xtremity  of  the  lever, 
the  law  becomes :  The 
power  is  to  the  resist- 
ance as  the  distance 
between  two  contiguous 
threads  to  the  circumfer- 
ence described  by  the 
power.  Hence  the  me- 
chanical effect  of  the 
screw  is  increased  by 
lessening  the  distance 
betw-een  the  threads  or 
making  them  finer,  or  by 
lengthening  the  lever  to 
which  the  power  is  ap- 
plied. The  law,  how- 
ever, is  greatly  modified 
by  the  friction,  which  is 
very  great.  The  uses  of 
the  screw  are  various. 
It     is     an     invaluable 
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contrivance  for  fine 
adjustments  such  as  are  required  in  fine  tele- 
scopes, microscopes,  micrometers,  etc.  It  is  used 
for  the  application  of  great  pressure  as  in  the 
screw-jack  and  screw-press;  as  a  borer  in  the 
gimlet ;  and  in  the  ordinary  screw-nail  we  have 
it  employed  for  fastening  separate  pieces  of  ma- 
terial together.  The  differential  screw,  or  Hun- 
ter's screiv,  is  formed  of  two  screws,  a  larger 
and  a  smaller,  the  former  being  screwed  inter- 
nally to  allow  the  latter  to  screw  into  it ;  the 
pitch  of  the  two  screws  ditfers  slightly,  and  for 
each  turn  of  the  chief  or  larger  screw  the 
progress  of  the  point  of  the  compound  screw  is 
the  difference  of  pitch.  Great  power  is  in  this 
way  attained  witliout  the  weakness  due  to  a 
screw  with   fine  threads.     See  also  Screw-Pko- 

PELLER. 

Screw  Nails,  or  as  they  are  called  in  the 
trade  "wood  screws,"  are  made  from  mild  steel 
and  iron ;  or  from  brass,  copper,  and  zinc,  when 
others  would  be  destroyed  by  rust.  Wood 
screws  were  in  use  long  before  the  year  1760, 
when  the  brothers  Wyatt  obtained  a  patent  for 
cutting  screws  by  machinery.  Before  1817, 
wood  screws,  being  nearly  all  forged  and  then 
shaped  by  hand,  were  very  expcusn'c.  In  the 
year  1854  a  greatly  improved  machine  was  in- 
vented in  the  United  States,  which  revolutionized 
screw   making. 

Screw-pine,  a  popular  name  for  species  of 
Pandiinus,  order  Fandanaeew.  The  species,  of 
which  more  tlian  50  have  been  described,  arc  na- 
tives of  the  tropics,  and  are  especially  numerous 
in  the  .Xustralasian  Archipelago.  They  are 
mostly  trees  or  shrubs  with  slender  or  stout 
trunks,  frequently  with  aerial  roots.  Each  naked 
branch  is  lerniiuated  by  a  tuft  of  long  sword- 
shaped  spiny  edged  leaves.  In  tropical  rouulries 
P.  ulilis  is  highly  valued  for  its  edible  fruits, 
and  the  fibres  of  its  roots  and  leaves.  The  le.ives 
of  /^.  odoriilissimus  also  yield  a  valuable  fibre 
(q.v.).  The  former  species,  which  has  grten 
leaves,   and    P.   veilchii,   which    has    variegated 
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foliage,  are  widely  popular  in  greenhouses,  be- 
ing easy  to  rear,  fairly  rapid  in  growth,  and 
striking  in  appearance.  The  name  screw-pine  is 
suggested  by  the  perfect  spiral  arrangement  of 
the  leaves  easily  observed  in  mature  specimens, 
and  also  from  their  resemblance  to  the  pine- 
apple. 

Screw  Propeller,  a  mechanical  device  em- 
bodying the  principle  of  the  screw,  employed  to 
propel  various  kinds  of  marine  craft  —  ocean 
steamships,  warships,  tug-boats,  etc.  It  con- 
sists of  a  cylindrical  or  spherical  hub  or  boss 
to  which  two  or  more  blades  are  attached  with 
bolts,  and  forms  the  screw  which  acts  in  the 
water  like  a  screw  bolt  in  a  nut,  and  the  rapid 
rotation  of  which  around  its  axis  pushes  the 
vessel  forward. 

It  is  the  most  modern  method  of  ship  pro- 
pulsion, and  although  known  to  waste  at  least 
40  per  cent  of  the  power  delivered  to  it  by  the 
driving  engines,  it  has  almost  completely  super- 
seded the  paddlewheel  for  that  purpose,  and 
confined  the  application  of  the  latter  to  river 
steamers  and  other  shallow  or  light  draft  craft. 

Although  known  in  principle  to  the  ancients, 
and  suggested  in  France  by  Bernouille  in  1752, 
and  by  Dallery  in  1803,  the  credit  for  its  modern 
re-invention  and  practical  application  appears  to 
belong  to  Ressel,  the  Austrian  inventor,  who 
took  out  a  patent  for  it  in  1812,  and  used  it  prac- 
tically on  the  steamer  Civetta,  in  1829.  The 
idea  was  further  developed  by  Sauvage  in  1832, 
and  a  few  years  later  in  England,  by  Smith  and 
Ericsson.  Smith's  modification  —  the  reduction 
in  the  number  of  blades,  was  suggested  by  an 
accident  which  broke  off  the  backward  blade  of 
one  of  his  propellers,  and  resulted  in  a  sud- 
denly accelerated  motion  of  the  vessel. 

In  America,  Evans  and  Fitch  experimented 
with  screw  propellers  in  1780  and  1790,  and 
Stevens  successfully  operated  a  steamboat 
equipped  with  a  screw  propeller,  in  1802,  but  it 
was  most  practically  developed  and  applied  by 
Ericsson  in  1839,  in  connection  with  the  United 
States  steamer  "Princeton"  which  was  the  first 
screw  propelled  war  vessel  ever  built  in  any 
country.  She  was  built  through  the  recom- 
mendation of  Commodore  Stockton,  under  Erics- 
son's personal  superintendence.  She  had  a  ton- 
nage of  about  a  thousand  tons,  and  was  the  first 
war  vessel  in  which  the  machinery  was  entirely 
below  the  water-line,  and  her  unqualified  success 
not  only  demonstrated  the  particular  value  of 
the  screw  for  vessels  of  war,  but  quickly  led  to 
its  general  application  to  those  of  the  merchant 
service  as  well,  before  the  close  of  the  year 
1870. 

Each  blade  of  a  screw  propeller  may  be  con- 
sidered as  the  small  portion  of  a  complete 
screw-thread  of  great  pitch,  and  considerable 
depth  relative  to  the  pitch.  The  pitch  of  a 
propeller  is  the  distance  through  which  it  moves 
in  one  revolution,  assuming  that  the  water  in 
which  it  turns  is  a  solid  medium.  There  are 
two  general  types— (i)  those  in  which  the 
blades  are  plain  warped  surfaces,  and  the  pitch 
is  constant  at  all  points,  that  is,  the  generating 
line  of  every  blade  keeps  the  same  angle  with 
the  boss,  and  (2)  those  in  which  the  blades 
are  curved  and  bent  in  various  ways,  and  the 
pitch  is  variable  at  different  parts  of  the  blades. 
Many  different  screws  of  this  type,  with  variable 
or   increasing  pitch,  have  been  designed   in   the 


attempt  to  produce  a  form  that  would  reduce  tc 
a  minimum  the  loss  of  applied  power  due  to 
the  rotary  motion  of  the  screw  which  forces  th.e 
water  away  radially,  and  the  loss  due  to  the 
friction  of  the  blades.  In  the  earlier  forms, 
in  which  the  boss  was  of  small  diameter  —  about 
twice  that  of  the  shaft  —  the  increasing  angle  of 
the  blade  surfaces,  as  they  approached  the  axis, 
placed  them  at  the  boss  in  a  position  parallel  to 
the  keel,  so  that  the  central  portion  of  the 
screw  gave  very  little  propulsive  efficiency  —  a 
great  deal  of  the  power  being  used  up  merely 
in  churning  and  agitating  the  water.  Another 
cause  that  wasted  a  great  deal  of  energy  was 
the  number  and  length  of  the  blades,  and  their 
great  width  at  the  ends,  all  of  which  absorbed 
power  by   surface   friction. 

To  obviate  these  faults,  Griffiths  substituted 
for  the  central  portion  a  large  spherical  boss, 
one  third  the  diameter  of  the  whole  propeller, 
which  revolved  smoothly  in  the  water.  He  also 
diminished  the  width  of  the  blades,  and  at- 
tached them  to  the  boss  in  such  a  manner  that 
they  could  be  turned  upon  their  axes  and  thus 
given  various  inclinations  according  to  the  speed 
intended  for  the  ship.  In  the  latest  types  of 
propellers,  the  diameter  of  the  boss  varies  from 
one  fifth  to  one  third  of  that  of  the  whole 
screw:  while  the  diameter  of  the  whole  screw 
depends  upon  the  speed  required,  the  character 
of  the  driving  machinery,  the  form  of  the  ship, 
and  many  other  conditions  for  which  only  ap- 
proximate rules  can  be  given.  It  is  interesting 
and  valuable  to  note  in  this  connection,  that  upon 
the  basis  of  the  data  derived  from  the  actual 
tests  of  a  great  variety  of  screw  propellers,  it 
is  safe  to  state  that  the  exact  effect  due  to  the 
form  of  their  blades  has  not  as  yet  been  def- 
initely determined,  and  that  the  shape  of  the  hull 
of  the  vessel  is  by  far  the  most  controlling  fac- 
tor in  determining  the  question  of  speed.  An- 
other factor  which  adds  greatly  to  the  loss  of 
applied  power  is  the  "slip"  resulting  from  the 
working  of  the  screw  in  a  yielding  or  fluid 
medium,  and  therefore  requiring  a  greater  num- 
ber of  revolutions  to  travel  a  given  distance  than 
would  be  required  if  it  worked  in  a  solid  me- 
dium. Slip  is  a  factor  which  adds  greatly  to 
the  waste  of  applied  power  in  all  forms  of  pro- 
pellers—  sails,   oars,  paddlewheels,   etc.     In   the 


Fig.    I, 
Ressel  —  18 


Fig.   3. 
Ressel  —  improved. 


case  of  the  screw  propeller,  the  difference  be- 
tween the  distance  travelled  by  the  screw  in  a 
fluid,  and  the  interval  of  its  advance  in  a  solid 
medium  is  known  as  the  "apparent  slip":  while 
the  backward  velocity  of  the  water  immediately 
acted  upon  by  the  screw,  is  called  the  "real 
slip".  Both  of  these  results  are  consequences 
necessitated   by   the    working   of   a   screw   in   a 
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fluid  medium,  and  may  under  certain  circum- 
stances vary  considerably  from  each  other.     Real 

v  +  f—s 
slip  may  be  expressed  by  the  formula  , 

V 

in  which  (v)  represents  the  speed  of  the  screw, 
(s)  the  speed  of  the  vessel,  and  (/)  the  velocity 
of  the  forward  motion  of  the  water  following 
in  the  wake  of  the  vessel.  The  factor  (/),  be- 
ing due  to  the  frictional  resistance  of  the  vessel, 
depends  so  much  upon  the  shape  of  its  hull, 
that  it  is  not  susceptible  of  accurate  determi- 
nation, so  that  in  considering  the  loss  of  applied 


Fic.   s, 
Hirsch  —  186a. 


Fic.   6. 
Griffiths—  i86s 


brations  than  the  other  forms.  As  previously 
stated,  however,  the  most  important  element  af- 
fecting the  propulsive  efficiency  of  a  screw  pro- 
pelle.'  is  the  form  of  the  vessel.  For  low 
speeds,  bluff  bows  and  full  sterns  give  results 
equally  as  good  as  sharp  bows  and  lean  sterns 
with  a  long  hollow  run ;  while  on  the  other 
hand  the  last  named  qualifications  give  a  form 
that  allows  the  waves  of  replacement  to  flow 
in  solidity  to  the  propeller,  and  is  the  most  ap- 
propriate  for   high    speeds. 

Figs.  I  to  8  show  a  few  of  the  150  forms  of 
screw  propellers,  designed  at  different  periods, 
and  illustrate  in  a  general  way  its  development 
from  the  primitive  form  designed  by  Ressel  in 
1812.  All  of  those  used  at  the  present  tniie, 
however,  are  modifications  of  the  Griffiths, 
Thornycroft,  and  Jarrow  types.  They  are 
made  of  iron,  steel,  or  bronze,  and  the  blades 
are  cast  solid  with  the  boss,  or  made  separate 
and  bolted  or  attached  to  it  in  various  ways. 
A  screw  propeller  when  in  position  is  secured  to 
the  end  of  the  shaft  of  iron  or  steel  called  the  pro- 
peller or  tail  shaft,  which  is  connected  to  the 
line  shafting  attached  to  the  crank  shaft  of  the 
driving  engine.  The  push  or  thrust  of  the  screw, 
which  is  equivalent  to  the  resistance  of  the 
hull,  and  amounts  to  about  20,000  pounds  per 
1,000  horse-power,  is  received  on  a  thrust  bear- 


F.G.    7. 
Jarrow  —  1880. 


Thornycroft  —  1885 


power   in   this  connection,   the   result   ordinarily 
referred  to  is  the  apparent  slip. 

The  efficiency  of  dififerent  forms  of  prnpol- 
iers  (lifTers  but  slightly  so  long  as  their  pitch, 
and  their  blade  areas  are  designed  correctly  to 
suit  the  conditions  for  which  they  are  em- 
ployed. In  general,  the  four-bladed  propellers 
ire   the    most   efficient,   and   are    freer   from   vi- 


Twin  Propellers,   V.   S.   S.   New  York. 


ing  jirovided  with  a  scries  of  collars  and  grooves 
which  fit  similar  ones  on  the  shaft.  Small  ves- 
sels, and  those  designed  for  slow  speed,  are  usu- 
ally eipiipped  with  single  screws;  but  for  large 
high  speed  vessels,  twin  screws  placed  horizon- 
tally at  right  angles  to  the  keel,  one  on  each 
side  of  the  stern  post,  are  the  most  efficient. 
Some  vessels  have  been  fitted  with  three  screws. 
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but  the  amount  of  additional  efficiency  derived 
from  the  arrangement  is  a  very  doubtful  quan- 
tity. On  the  other  hand,  high  powered  vessels 
equipped  with  turbine  engines  employ  multiple 
screws,  the  engines  operating  two,  three,  or 
more  shafts  carrying  three  screws  each,  with 
the  advantage  of  dividing  the  work  of  generat- 
ing the  enormous  power  required  by  large  mod- 
ern ships,  among  several  small  engines  instead 
of  one  large  ponderous  machine,  thus  reducing 
to  a  minimum  the  difficulties  and  dangers  inci- 
dent to  breakdowns.  Sailing  vessels  using 
steam  only  as  an  auxiliary  power  are  equipped 
with  "feathering"  screws,  the  blades  of  which 
can  be  closed  together  in  a  line  parallel  with 
the  keel,  and  thus  prevent  them  from  acting  as 
a  drag  when  the  vessel  is  propelled  by  the  sails 
alone. 

Fig.  9  shows  the  stern  of  the  United  States 
cruiser  New  York  with  twin  screws  in  position. 

Bibliography. — For  further  detailed  informa- 
tion consult:  Barnaby,  'Marine  Propellers' 
(London  and  New  York  1891)  :  Bennet,  'The 
Monitor  and  the  Navy  under  Steam*  (Boston 
1900)  ;  Haswell's  and  Kent's  *  Engineering 
Handbooks'  ;  Sennet,  'Marine  Steam  Engineer- 
ing' (New  York  1898)  ;  and  the  various  profes- 
sional papers  issued  by  the  United  States  Navy 
Department.  William  Morey,  Jr..  C.  E., 
Consiilti)ig  Civil  and  Mechanical  Engineer,  New 
York. 

Screw-worm  Fly,  one  of  the  flesh-flies 
(q.v.)  most  troublesome  to  domestic  animals  in 
the  southwestern  United  States.  It  lays  its  eggs 
in  wounds,  and  the  twisted  larvae  feed  and  move 
in  the  flesh,  making  a  bad  sore. 

Scribe,  skreb,  Augustin  Eugene,  French 
dramatist:  b.  Paris  24  Dec.  1791  ;  d.  there  20 
Feb.  1861.  He  w-as  originally  intended  for  the 
legal  profession,  but  early  abandoned  it  for  the 
more  congenial  occupation  of  a  writer  for 
the  stage,  in  which  after  a  careful  study  of 
the  public  taste  his  success  was  very  decided. 
His  first  piece  was  'Les  Dervis,'  written  in  con- 
junction with  his  friend  Germain  Dalavigne,  and 
produced  in  181 1.  Scribe's  dramatic  pieces  com- 
prise all  the  departments  of  the  lighter  kind  of 
drama,  and  from  their  gaiety  and  interest  of  plot, 
as  well  as  the  felicitous  manner  in  which  modern 
French  life  is  depicted  have  acquired  a  univer- 
sal popularity  in  Europe,  and  have  also  been 
introduced  on  the  English  stage  in  the  form  of 
translations.  Among  his  vaudevilles  may  be  men- 
tioned 'Le  Comte  Ory,'  'Le  Nouveau  Pour- 
ceaugnac'  and  'Une  Visite  a  Bedlam.'  He 
wrote  for  the  Odeon,  the  Porte  St.  Martin,  and 
the  Varietes  theatres,  but  more  especially  for  the 
Gymnase  Dramatique,  to  which  he  furnished 'La 
Maitresse  du  Logis'  ;  'Malvina  ou  un  Mariage 
d'Inclination'  ;  <Le  Mariage  de  Raison'  ; 
'Genevieve,  ou  la  Jalousie  Paternelle'  ;  'Maitre 
Jean,  ou  la  Comedie  a  la  Cour'  ;  'L'.\mitie,  ou 
les  Trois  Epoques'  ;  'Heloise  et  .^belard'  :  and 
numerous  other  pieces.  To  the  Theatre  Fran- 
Qais  he  contributed  'Bertrand  et  Raton*  (1833); 
<Le  Verre  d'Eau'  (1840)  ;  'Adrienne  Lecou- 
vreur'  (1849)  ;  and  'Les  Contes  de  la  Reine  de 
Navarre'  (1850).  In  collaboration  with  Le- 
gouve  he  wrote  'Batailles  des  dames'  (1851), 
and  'Les  Doigts  de  Fee'  (iSsS).  As  a  writer  of 
opera  librettos  Scribe  is  also  deservedly  famous, 
having  supplied  composers  with  the  text  of  the 
most  celebrated  of  those  produced  at  the  Grand 
Opera   and   Opera  Coinique,     Of  these  mention 


may  be  made  of  'La  Dame  Blanche'  (182s): 
<Fra  Diavolo'  (1830);  'Robert  le  Diable' 
(1831);  'La  Juive'  (1835);  'Les  Huguenots' 
(1836);  'Les  Diamants  de  la  Couronne' ;  'Les 
Martyrs';  and  'Le  Prophete'  (1849).  From 
the  multiplicity  of  works  with  which  he  was 
engaged.  Scribe,  like  other  French  authors, 
availed  himself  largely  of  the  assistance  of  col- 
laborateurs,  and  much  therefore  which  bears  his 
name  was  in  reality  only  subjected  to  his  re- 
vision and  superintendence.  In  1836  he  was  ad- 
mitted a  member  of  the  French  Academy. 

Scribes,  Jewish.  Originally  nothing  more 
than  copyists  of  the  law,  a  business  which  they 
followed  as  a  means  of  livelihood,  the  Jewish 
scribes  gradually  increased  the  importance  of 
their  position  until,  after  the  dissolution  of  the 
commonwealth,  they  became  the  vital  force 
which  determined  the  later  form  of  Judaism. 
The  importance  of  their  office  as  doctors  of  'he 
law  and  interpreters  of  the  Scriptures  is  shown 
in  many  passages  in  the  Old  and  New  Testa- 
ment. During  this  rise  in  the  influence  of  the 
Jewish  doctors  they  were  known  by  five  distinct 
appellations:  (i)  the  Sopherim,  or  "Scribes," 
who  guarded  the  Bible  against  corruption  and 
who  read  the  law;  (2)  the  Tanaini,  or  teachers 
of  the  law;  (3)  the  Amoraim,  or  doctors  of  the 
law;  (4)  the  Saboraim,  or  teachers  of  the  law 
after  the  conclusion  of  the  Talmud,  and  the 
Gaonim,  or  last  doctors  of  the  law  in  the  chain 
of  rabbinic  succession,  the  latter  title  being  ap- 
plied to  the  presidents  of  the  colleges,  which 
when  assembled  together,  explained  difficult 
points  in  the  Talmud,  discussed  and  answered 
all  ritual  questions,  and  enacted  new  laws  for 
the    regulation   of   the   dispersed    congregations. 

Scribe,  The,  an  early  Egyptian  statue  now 
in  the  Louvre  Museum,  Paris.  Colored  red,  and 
with  inlaid  eyes  of  crystal,  it  is  regarded  as  one 
of  the  most  characteristic  illustrations  of  the  art 
of  the  fifth  dynasty. 

Scriblerus  Club,  The,  a  club  organized  by 
Swift  in  1714.  An  association  of  writers,  its 
object  was  the  suppression  of  exhibitions  of  lit- 
erary incompetence  by  means  of  satire.  Pope, 
Gay,  Bolingbroke,  and  other  authors  of  that  day 
were  prominent  as  members. 

Scribner,  skrib'ner,  Charles,  American  pub- 
lisher :  b.  New  York  21  Feb.  1821  ;  d.  Lucerne, 
Switzerland,  26  Aug.  1871.  He  was  graduated 
from  Princeton  in  1840,  and  in  1846  established 
with  Isaac  D.  Baker  the  publishing  house  of 
Baker  and  Scribner,  and  which  after  the  death 
of  his  partner  in  1850  became  known  as  that  of 
Charles  Scribner  &  Co.  'Scribner's  Magazine,' 
founded  by  this  firm  in  1870,  was  purchased  by 
other  publishers  and  became  the  'Century  Maga- 
zine' in  1881.  A  new  'Scribner's  Magazine' 
was  established  by  the  firm,  known  since  the 
death  of  its  founder  as  Charles  Scribner's  Sons,- 
in  1887. 

Scribner,  Frank  Kimball,  American  au- 
thor: b.  New  York  22  Feb.  1867.  He  was  grad- 
uated from  Williams  College  in  1890,  studied  at 
Harvard  Law  School,  engaged  in  literar\-  work 
and  for  several  vears  has  been  on  the  staff  of  the 
New  York  Sun.  He  has  published:  'The 
Honor  of  the  Princess'  (1897)  :  'The  Love  of 
Princess  Alice'  (1898")  ;  <A  Continental  Cav- 
alier'   ( 1900)  ;   etc. 

Scribner,  Frank  Lamson.  See  Lamson- 
ScRiBNER,  Frank. 
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Scribner,  William  Marshall,  American 
penman :  b.  Waterboro,  Maine,  1824 ;  d.  Chicago, 
III.,  15  Jan.  1902.  He  was  widely  known  as  the 
originator  of  a  system  of  penmanship  in  use  in 
the  schools  of  the  United  States. 

Scrip,  a  term  commonly  used  for  a  certifi- 
cate of  loans  or  shares  in  a  joint-stock  company, 
whether  as  a  temporary  acknowledgment  or  the 
permanent  voucher  of  the  holder's  interest. 
Scrip  may  accordingly  be  either  transferable  or 
not  transferable.  The  valid  transfer  of  interest 
may  be  effected  only  by  registration  in  the 
books  of  the  company,  or  the  transfer  of  the 
scrip  itself  may  be  held  to  represent  a  valid 
transfer   of   interest. 

Scripps,  James  Edmund,  American  pub- 
lisher :  b.  London,  England,  19  March  1835 ;  d. 
29  May  1906.  He  established  the  Detroit 
<Ncws'  in  1873,  the  Cleveland  'Press'  in  1878, 
the  Saint  Louis  'Chronicle'  in  1880,  the  Cincin- 
nati 'Post'  in  1S81.  was  one  of  the  founders  of 
the  Detroit  Museum  of  Art,  and  in  1903  was 
elected  State  senator.  He  wrote  'Five  Months 
Abroad'  (1882)  ;  and  'Memorials  of  the  Scripps 
Family'    (1891). 

Scripture,     skrTp'tur,     Edward     Wheeler, 

American  psychologist:  b.  Mason,  N.  H.,  21  !May 
1864.  He  was  graduated  from  the  College  of  the 
City  of  New  York  in  1884.  After  pursuing  his 
psychological  investigations  at  the  universities 
of  Berlin,  Leipsic  and  Ziirich,  he  was  called  to 
Yale,  where  he  became  director  of  the  psycholog- 
ical laboratory.  He  has  attained  distinction  as 
the  discoverer  of  a  method  of  measuring  hallu- 
cinations and  processes  of  imagination,  and  as 
tlie  originator  of  a  method  of  producing  insensi- 
bility by  means  of  electricity.  He  is  also  known 
as  the  discoverer  of  the  law  of  the  "mediate 
association  of  ideas."  His  contributions  to  the 
literature  of  experimental  psychology  include : 
'Thinking,  Feeling  and  Doing'  (1897);  'The 
New  Psychology'  (i8g8),  and  'The  Elements 
of  Experimental  Phonetics'    (1902). 

Scrivener,  skriv'ner,  Frederick  Henry  Am- 
brose, English  biblical  scholar:  b.  Bermond- 
sey,  London,  29  Sept.  1813 ;  d.  Hendon  26  Oct. 
1891.  He  was  educated  at  Trinity  College,  Cam- 
bridge, 1838;  and  from  1846  to  1856  was  head- 
master of  Falmouth  School  and  incumbent  of 
Penwerris,  retaining  this  living  till  in  1862  he 
was  presented  to  the  rectory  of  Gerrans,  Corn- 
wall. In  1870  he  was  appointed  a  member  of 
the  New  Testament  Revision  Company,  and  in 
1872  was  granted  a  pension  from  the  civil  list 
in  recognition  of  his  services  in  connection  with 
biblical  criticism.  In  1875  he  became  vicar  of 
Hendon,  Middlesex,  and  prebendary  of  Exeter. 
He  took  high  rank  in  the  philological  criticism 
of  the  New  Testament,  on  which  he  published 
some  valuable  works,  beginning  witii  an  edition 
of  the  Greek  text  in  1858,  executed  after  collat- 
ing about  a  score  of  unexamined  manuscripts. 
His  chief  work  was  his  'Plain  Introduction  to 
the  Criticism  of  the  New  Testament'  C1S61). 
He  also  published  'Cambridge  Paragraph  Bible* 
(1873);  and   'Bcz.-e  Codex  Cantabrigiensis,'  etc. 

Scriveners'  Cramp  or  Palsy,  Writers' 
Cramp.      See  Occupation.  IIvc.in.vE  or. 

Scrofula,  a  morbid  state  of  the  system 
rharacterized  by  usually  indolent,  cheesy  glandu- 
iar  tumors  which  suppurate  and  imperfectly  heal, 


leaving  fistulous  passages  or  ugly  scars.  It  is 
also  known  as  struma,  scrofulosis,  tubercular 
adenitis,  and  tuberculosis  of  the  lymphatic  sys- 
tem. Sometimes  internal  organs,  especially 
bones  and  joints,  are  attacked  by  a  low  grade  of 
inflammation  followed  by  a  caseous  degeneration. 
Scrofula  was  common  in  ancient  and  mediaeval 
times.  It  was  formerly  called  king's  evil,  and 
for  centuries  was  treated  by  the  touch  of  the 
kings  of  England  and  France.  It  is  now  less 
common  than  formerly,  owing  to  better  hygienic 
conditions.  It  is  essentially  a  disease  of  early 
life,  but  may  occur  at  any  age.  Formerly  it 
was  considered  a  hereditary  form  of  tuberculosis  ; 
but  before  Koch  discovered  the  bacillus  of  tuber- 
culosis in  1882  scrofula  was  looked  upon  by 
many  as  a  true  tuberculosis,  since  miliary  tuber- 
cles were  found  in  the  glands,  as  afterward  were 
the  typical  bacilli.  Some  believe  that  while  many 
of  the  lesions  are  unquestionably  tubercular, 
others,  like  impetigo,  are  not.  In  the  marked 
tendency  to  caseation  and  chronic  suppuration 
is  seen  the  so-called  scrofulous  or  strumous 
diathesis.  Undoubtedly  the  term  scrofulous  has 
been  misused  when  associated  with  bronchitis, 
pneumonia,  tumors  of  the  brain,  etc.,  and  should 
be  applied  only  to  inflammations  of  a  peculiar 
type,  especially  alTecting  the  skin,  mucous  mem- 
brane, lymphatic  system,  bones,  and  joints. 

Scrofula  may  be  inherited  or  acquired. 
Children  having  insufficient  or  improper  food, 
little  sunlight,  and  breathing  bad  air  are  liable 
to  develop  it,  especially  if  the  parents  have  suf- 
fered from  scrofula,  tuberculosis,  or  syphilis. 
The  records  of  English  prisons  show  that  during 
a  period  when  the  dietary,  ventilation,  and  other 
hygienic  conditions  were  poor,  "persons  entering 
these  establishtiicnts  in  perfect  health  and  free 
from  hereditary  taint  of  scrofula  or  tuberculosis 
developed  enlarged  glands  or  other  manifesta- 
tions of  scrofula  during  their  stay."  Better 
conditions  prevailing,  "prisoners  of  the  lower 
classes  are  mostly  discharged  in  a  better  state  of 
health  than  when  they  were  committed." 

The  symptoms  are  various,  and  do  not  follow 
each  other  with  a  definite  regularity.  The  prin- 
cipal skin  affections  are  eczema,  lichen,  tubercles 
of  the  face,  and  cold  abscesses.  There  may  be 
phlyctenular  conjunctivitis,  corneal  ulcers,  styes, 
catarrh  of  the  middle  ear,  enlarged  tonsils,  or 
vaginitis.  Diseases  of  the  bones  and  joints  are 
quite  common,  spinal  caries  and  caries  of  various 
of  the  long  bones,  as  the  phalanges  of  the  fingers, 
the  ribs  and  sternimi,  and  of  the  nasal  bones. 
A  phalan.x  or  metatarsal  bone  swells  with  a 
flask-sliaped  appearance.  The  swelling  softens, 
the  skin  reddens  and  gives  way,  and  a  thin,  un- 
healthy pus  escapes.  The  most  characteristic 
lesion  is  an  enlargement  of  the  lymphatic  glands, 
especi;illy  of  llie  neck  (several  or  a  chain  of 
them),  their  long  continued  suppuration,  their 
scarring  or  resultant  fistulous  passages.  Hectic 
fever  is  soinclimcs  persistent.  The  prognosis  is 
favorable  imless  systemic  infection  occurs. 
Scrofula  is  not  a  protection  against  consumption, 
as  was  formerly  supposed,  but  is  a  mcnac: 
Emaciation  and  general  disorder  of  nutrition 
r>f  the  body,  due  to  tubercular  degeneration  of 
the  mesenteric  glands  (tabes  mcsentcrica)  may 
result  and  be  attended  with  puny  liiubs,  a  prom- 
inent abdomen,  diarrhoea,  etc.  Or  tuberculosis 
of  the  peritoneum,  lungs,  and  other  organs  may 
follow  or  be  associated  with  scrofula. 
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The  preventive  treatment  of  scrofula  requires 
protection  from  cold  and  damp,  plenty  of  sun- 
light, well-ventilated  apartments,  good  and  suit- 
able food,  and  a  life  largely  spent  in  the  open 
air.  When  the  disease  has  appeared  these  pre- 
ventive means  are  to  be  continued  in  the  remedial 
treatment  and  if  possible  the  patient  should  have 
a  residence  at  the  seaside  and  should  take  morn- 
ing salt-water  baths.  Cod-liver  oil,  mineral 
waters  containing  iodine,  the  iodinized  prepara- 
tions of  iron,  and  the  phosphates  of  lime  and 
iron  are  of  value.  The  glandular  swellings,  if 
indolent,  tnay  be  treated  with  applications  of 
iodine  or  other  absorbents;  if  irritable,  they  re- 
quire anodyne  washes  or  ointments.  The  opening 
of  abscesses  and  their  further  treatment  require 
careful  consideration. 

Scroggs,  skrogz,  Sir  William,  English  ju- 
rist :  b.  IDeddington,  Oxfordshire,  about  162J ;  d. 
London,  England,  25  Oct.  1683.  His  name  is  a 
synonym  for  judicial  injustice  and  cruelty.  He 
was  appointed  chief  justice  in  1678  in  which 
office  his  brutal  methods  and  infamous  partiality 
in  conducting  the  trial  of  the  victims  of  the 
"popish  plot"  soon  made  him  notorious.  He 
was  impeached  by  the  House  of  Commons  in 
1680  and  in  1681  was  removed  from  his  office 
by  the  king,  who  granted  him  a  pension. 

Scrophulariaceae,  skrof-u-la-ri-a'se-e,  an 
order  of  herbs,  sub-shrubs  or  shrubs  widely  dis- 
tributed throughout  the  world.  Some  botanists 
estimate  the  number  of  species  at  about  2,000, 
among  which  are  many  well  known  garden  flow- 
ers, such  as  foxglove,  musk-plant,  veronica  or 
speedwell,  snapdragon,  calceolaria,  eyebright, 
mullein,  and  salpiglossis.  Other  species  have 
been  used  in  medicine  and  still  others  are  con- 
sidered poisonous.  They  are  characterized  by 
irregular  personate  or  bilabiate  flowers,  arranged 
in  racemes  or  spikes  or  in  the  axils  of  leaves ; 
fruits  either  capsular  or  fleshy;  and  alternate, 
whorled  or  opposite  leaves  of  various  forms,  gen- 
erally scentless  but  sometimes  fetid. 

Scrub-birds,  a  family  {Atrichorniihida)  of 
large,  brown,  harsh-voiced  birds  of  the  Austra- 
lian forests,  nearly  related  to  the  lyre-birds ; 
also  called  brush-birds. 

Scrub  Race,  in  American  political  history; 
in  1824  in  the  Presidential  campaign  and  elec- 
tion the  candidates  were  not  nominated  by  Con- 
gressional caucus,  as  had  been  the  custom. 
Crawford,  of  Georgia,  was  put  forward  by  a 
quasi-caucus ;  New  England's  candidate  was 
John  Q.  Adams ;  Clay  was  nominated  by  Ken- 
tucky, Louisiana,  Missouri,  Illinois  and  Ohio; 
and  Andrew  Jackson  by  Tennessee  and  other 
States.  Jackson  received  the  largest  popular 
vote,  but  Adams  was  chosen  by  the  House. 

Scrub-turkey.       See  IMegapodes. 

Scruggs,  skriigz,  William  Lindsay,  Ameri- 
can diplomatist ;  b.  near  Knoxville,  Tenn.,  14 
Sept.  1834.  He  was  admitted  to  the  bar  in  i860, 
but  was  engaged  in  journalistic  work  until  1871, 
as  editor  of  the  Columbus  (Ga.)  Daily  Sun, 
and  later  of  the  'New  Era,'  at  Atlanta,  Ga.  In 
1873  he  was  appointed  minister  to  Colombia, 
and  served  in  this  capacity  until  1877,  when  he 
was  appointed  LTnited  States  consul  at  Chin 
Kiang,  and  afterward  at  Canton.  In  1882  he 
■was_  returned  as  envoy  to  Colombia.  His  diplo- 
matic negotiations   with   Venezuela   were  begun 


in  i88g,  and  continued  until  the  settlement  of 
the  Anglo-Venezuelan  boundary  dispute  in  1898, 
the  peaceful  arbitration  of  which  question  was 
largely  due  to  his  efforts.  He  is  the  author  of: 
'British  Aggressions  in  Venezuela;  or  the  Mon- 
roe Doctrine  on  Trial'  ;  'The  Colombian  and 
Venezuelan  Republics,'  and  other  works. 

Scruple.        See  Weights  .and  Me.\sures. 

Scudder,  skud'er,  Henry  Martin,  American 
clergyman  and  foreign  missionary  :  b.  Panditeripo, 
Ceylon,  India,  5  Feb.  1822;  d.  Winchester,  Mass., 
4  June  1895.  He  was  graduated  from  the  Col- 
lege of  the  City  of  New  York  in  1840,  and  from 
Union  Theological  Seminary  in  1843.  From 
1844  to  1857  he  was  a  missionary  to  India  from 
the  Reformed  Dutch  Church  of  America,  and 
again  devoted  his  efforts  to  this  cause  in 
1860-3.  His  later  years  were  spent  in  various 
cities  of  the  United  States,  where  he  held 
Dutch  Reformed,  Congregational  and  Presby- 
terian pastorates.  In  1887  he  established  an  in- 
dependent Protestant  mission  in  Japan,  together 
with  his  son  and  daughter,  w'ho  were  also  mis- 
sionaries. He  was  tlie  author  of  a  'Liturgy  of  the 
Dutch  Reformed  Church'  (1862)  ;  'The  Bazaar, 
or  the   Vernacular  Teacher's   Companion*  ;   etc. 

Scudder,  Horace  Elisha,  American  author: 
b.  Boston,  ilass.,  16  Oct.  1838;  d.  Cambridge, 
Mass.,  II  Jan.  1902.  He  was  graduated  from 
Williams  College  in  1858,  engaged  as  a  teacher 
in  New  York  for  three  years,  and  in  1867-70  he 
edited  the  'Riverside  Magazine  for  Young  Peo- 
ple.' He  then  entered  business  life,  but  soon 
withdrew  to  devote  himself  entirely  to  litera- 
ture. His  juvenile  publications,  which  were 
widely  popular,  include:  'Seven  Little  People 
and  their  Friends'  (1862)  ;  'The  Bodley 
Books  (i87S-«7)  ;  'The  Book  of  Legends  Told 
over  Again'  (1899)  ;  etc.  His  work  was  not, 
however,  confined  within  the  limits  of  juvenile 
literature.  He  edited  the  'Atlantic  ^Ionthly' 
in  1890-8,  and  contributed  much  to  it,  though 
usually  anonymously;  edited:  'American  Com- 
monwealths' ;  'American  Poems'  (1879)  ; 
'American  Prose'  (1880);  and  wrote:  'Life 
and  Letters  of  David  Coit  Scudder,  a  Missionary 
in  India'  (1864)  ;  'Noah  Webster,  a  Biography' 
(1882);  'IMen  and  Letters'  (1887);  'James 
Russell  Lowell,  a  Biography'   (1901)  ;  etc. 

Scudder,  John  Milton,  .American  eclectic 
physician:  b.  Harrison,  Ohio,  8  Sept.  1829; 
d.  Daytona,  Fla.,  17  Feb.  1894.  He  was  edu- 
cated at  Miami  L^niversity,  Oxford,  Ohio,  and 
was  graduated  in  medicine  at  the  Eclectic  Medi- 
cal Institute  of  Cincinnati,  Ohio,  in  1856.  In 
1857  he  was  appointed  demonstrator  of  anatomy 
and  served  as  professor  of  obstetrics  and  dis- 
eases of  women  in  his  alma  mater  1858-60.  From 
i860  to  1887  he  filled  the  chair  of  patholog>'  and 
practice  of  medicine  and  from  1887  to  his  death, 
the  chair  of  hygiene,  principles  of  medicine,  phy- 
sical and  specific  diagnosis.  In  1869  he  pub- 
lished the  doctrine  of  specific  medication,  origi- 
nated by  him,  and  since  that  time  the  basis 
of  practice  of  the  eclectic  school  of  medicine. 
For  32  years  he  was  editor  of  the  'Eclectic  Medi- 
cal Journal,'  the  oldest  periodical  devoted  to 
American  eclectic  medicine.  He  wrote  'Prac- 
tical Treatise  on  Diseases  of  Women'  (1858')  ; 
'Eclectic  Materia  Medica  and  Therapeutics' 
(1860")  ;  'The  Eclectic  Practice  of  Medicine' 
(1864)  ;  'The  Use  of  Inhalations'   (1865)  ;  'Do- 
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mestic  Medicine'  (1866)  ;  'Tlie  Principles  of 
Medicine'  (1867);  'Diseases  of  Children' 
(1867);  'Specific  Medication'  (1871)  ;  'Repro- 
ductive Organs  and  Venereal  Diseases'  (1874); 
'Specific  Diagnosis'  (1874).  He  was  the  most 
conspicuous  eclectic  physician  of  his  time. 

Scudder,  Vida  Dutton,  American  educator 
and  author:  b.  Madura,  India,  15  Dec.  1861. 
She  was  graduated  from  Smith  College,  North- 
ampton, Mass.,  and  studied  at  Oxford,  Eng- 
land, and  in  Paris,  France.  She  became  con- 
nected with  the  formation  of  college  settlements, 
was  instructor  in  English  literature  at  Welles- 
ley  College  in  1887-92  and  since  1892  has  been 
associate  professor  of  that  department.  She  is 
the  author  of  'How  the  Rain  Sprites  Were 
Freed'  (1883)  ;  'The  Life  of  the  Spirit  in  Mod- 
ern English  Poets'  (1895);  'Social  Ideas  in 
English  Letters'  (1898);  'Introduction  to  the 
Study  of  English  Literature'  (1901);  <A  Lis- 
tener in  Babel'  (1903)  ;  'An  Introduction  to  the 
Writings  of  John  Ruskin'    (1904)- 

Scuderi,  skii-da-re,  or  Scudery,  Madeleine 

de,  French  writer:  b.  Havre  15  Nov.  1607; 
d.  Paris  2  June  1701.  She  gives  an  account  of 
her  early  life  under  the  name  of  "Sapho,"  the 
title  assigned  to  her  by  her  contemporaries,  in 
her  romance,  'Le  grand  Cyrus.'  At  12,  she 
says,  she  was  spoken  of  as  a  person  of  mature 
judgment,  and  was  admired  by  all  the  world. 
On  coming  to  Paris  she  was  admitted  to  the 
society  of  the  Hotel  Rambouillet,  and  began 
to  assist  her  brother  Georges,  a  writer  of  plays, 
romances,  and  sonnets,  in  his  literary  labors. 
Her  personal  appearance  was  unattractive;  but 
she  seems  to  have  had  a  well  endowed  mind, 
and  she  is  praised  by  all  her  contemporaries  for 
the  qualities  of  her  heart.  Her  first  romances 
were  published  in  her  brother's  name,  and  he 
doubtless  assisted  in  the  formation  of  the  plot, 
or  at  least  suggested  the  plan  of  her  works.  The 
cliaracter  of  the  works  themselves  is  sufficiently 
explained  by  the  circumstances  of  their  produc- 
tion, but  their  protracted  popularity  is  not  so 
easy  to  understand.  Her  admirers  range  from 
Christina  of  Sweden  to  Mascaron,  Flechicr,  and 
Massillon.  Boilcau  himself  did  not  dare  to  pub- 
lish his  satire  during  her  lifetime.  Her  works 
may  be  regarded  a  reflection  of  the  society  in 
which  she  moved.  They  consist  chiefly  of  long 
romances  replete  with  sentiments  of  love  and 
gallantry ;  their  predominant  characteristic  is 
affection. 

The  heroes  of  Mile.  Scuderi  are  the  heroes 
of  antiquity,  Cyrus,  Horatius  Codes,  Mutius 
Scjevola,  and  Brutus.  These  and  similar  per- 
sonages meet  and  discuss  with  appropriate  hero- 
ines the  anatomy  of  passion  in  endless  conversa- 
tions of  the  most  refined  subtlety. 

The  names  of  her  characters  were  only  a 
transparent  mask  behind  which  her  readers  saw 
and  read  themselves.  The  society  of  the  Hotel 
Rainbouillet  furnished  the  originals  for  all  the 
heroes  of  antiquity.  Cyrus,  it  is  well  known, 
was  the  great  Conde.  The  society  of  the  day 
furnished  her  with  endless  materials  and  the 
gallantries  of  the  preceding  night  formed  the 
subject  of  the  day's  description.  Th\is  with 
conversation,  epistle,  sonnet,  and  madrigal  she 
worked  out  a  chronicle  of  petty  intrigue  under 
the  greatest  names  of  the  world's  history.  After 
the  reunions  at  the  Hotel   dc   Rambouillet  had 


been  broken  up  by  the  troubles  of  the  Fronde, 
Mile,  de  Scuderi  opened  her  own  house  to  a 
select  society  on  Saturday  evenings.  In  this 
society,  where  everybody  assumed  a  sentimental 
name,  love  was  discussed,  according  to  Mme.  de 
Sevigne,  in  language  so  involved,  that  the  speak- 
ers were  ever  in  danger  of  being  lost  in  their 
own  mazes.  The  interminable  conversations 
and  meaningless  gallantries  which  make  her 
works  dull  at  present  were  precisely  what  gave 
them  interest  when  all  her  characters  were 
known ;  and  as  she  was  admired  and  respected 
by  those  she  portrayed,  it  is  evident  they  were 
flattered  by  her  portraits.  Her  principal  works 
are  'Ibrahim,  ou  L'lUustre  Bassa'  (1641);  'Ar- 
tamene,  ou  le  Grand  Cyrus'  (1650)  ;  'Clelie,  His- 
toire  romaine'  (1656).  Besides  these  are  numer- 
ous other  romances,  poems,  and  ten  volumes  of 
conversations  and  moral  discussions.  She  ob- 
tained the  prize  in  the  first  competition  of  the 
French  Academy  in  eloquence  for  a  'Le  discours 
de  la  gloire'    (1671). 

Scudo,  skoo'd5,  an  ancient  Italian  coin, 
named  from  its  bearing  the  impress  of  the  her- 
aldic shield  of  the  sovereign  by  whom  it  was  is- 
sued. The  scudo  was  of  different  value  in  dif- 
ferent states  and  at  different  times.  The  recent 
value  of  the  Roman  scudo  was  about  $1. 

Sculling.      See  Rowing. 

Scul'pins,  the  name  given  to  various 
species  of  spiny-rayed  teleostomous  fishes  of 
the  family  Cottida,  or  to  the  members  generally 
of  that  family.  The  sculpins  are  fishes  of  strik- 
ing appearance  owing  to  the  peculiar  man'ier  in 
which  the  body  tapers  regularly  backward  from 
the  large,  depressed  head,  and  the  large  size  of 
the  fins.  The  mouth  is  large,  the  eyes  placed  so 
that  they  look  more  or  less  upward,  a  bony  rod 
runs  across  the  cheek  between  the  suborbital  and 
the  preopercular  bones,  and  the  bones  of  the  head 
are  ornamented  in  varied  fashions  with  numer- 
ous ridges  and  spines.  The  skin  is  largely  naked 
but  is  often  provided  along  the  lateral  line  and 
elsewhere  with  bony  plates  or  spines.  All  of  the 
fins,  and  especially  the  pectorals,  are  of  large 
size  and  the  latter  has  a  remarkably  extended 
base  of  attachment.  The  family  is  a  large  one, 
embracing  more  than  60  genera  and  250  species. 
Most  of  the  species  live  in  the  northern  seas 
among  rocks  in  shallow  water,  but  some  re- 
markable forms  live  in  deep  water.  Some  small 
species  inhabit  fresh  waters.  All  are  of  small 
or  moderate  size  and  are  little  used  for  food, 
Among  the  numerous  North  .American  specie? 
the  best  known  is  the  common  or  big  sculpin 
(Myoxoccfhatus  grarnlandicus).  This  species 
reaches  a  length  of  two  feet,  but  is  usually 
smaller  and  is  abundant  in  the  North  .'Xtlantic- 
on  the  American  side  as  far  .south  as  New  York, 
In  the  Far  North  it  approaches  tlie  coast  from 
the  deeper  water  in  sununer,  but  on  our  shores 
is  most  plentiful  during  the  winter  spawning 
season.  The  eggs  arc  laid  in  large  masses  at- 
tached to  seaweeds  or  rocks.  Sculpins  arc  ex- 
ceedingly active  and  voracious  and  devour  all 
kinds  of  animals  dwelling  on  the  bottom.  The 
sea-raven  (llcmilriplcrus  amcricanus)  (qv.)  is 
another  noteworthy  member  of  this  family.  Of 
the  fresh-water  sculpins  the  miller's  thumbs 
(Ci'ttus)  are  represented  by  munerous  species 
of  little  fishes  which  dwell  among  stones  in  cold 
springs,  brooks  and  lakes,  laying  their  eggs  in 
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masses  on  the  under  side  of  stones  and  guarding 
them  until  hatched.  Consult :  Jordan  and  Ever- 
mann.  ^Fishes  of  North  and  Middle  America,' 
Part  II.  (Washington  1898)  ;  Goode  and  Bean, 
'Oceanic  Ichthyology'   (Washington  1895). 

Sculptors  of  the  United  States.  See 
United  St.mes,  Sculptors  of. 

Sculpture  is  the  art  of  shaping  figures 
either  in  the  round  out  of  or  in  relief  upon  vari- 
ous durable  substances.  This  shaping  is  accom- 
plished by  modeling  for  wax  or  clay;  by  carv- 
ing for  wood,  stone,  marble,  and  ivory :  and  by 
casting  for  plaster  and  bronze.  The  modeling  of 
a  small  figure  in  wax  —  to  make  trial  of  the 
general  effect  —  and  of  a  full  sized  one  in  clay 
form  the  first  steps  in  life-sized  or  other  large- 
scale  sculpture  of  human  subject;  and  these  are 
comparable  to  the  sketch  in  painting.  In  very 
large  work,  the  wet  clay  is  worked  onto  a  rough 
framework  of  iron  bars  and  coarse  wires 
by  means  of  the  fingers  aided  with  wooden 
and  iron   tools ;   and  consequently  allows  great 


of  light-and-shade  effective,  while  its  translu- 
cence  imparts  softness  to  the  exquisitely  rounded 
surface ;  but  the  dark  and  opaque  bronze  ob- 
scures these  qualities,  and  therefore  calls  for 
emphasis  of  projections  and  sharpening  of  corn- 
ers to  impart  clearness  to  their  shadows.  Ivory 
in  plates  was  sometimes  used  for  the  fleshy 
parts  of  draped  statues,  and  ivory  is  now  used 


Egyptian. 

freedom  of  change  in  every  detail.  The  small 
wax  figure  is  fashioned  with  little  or  no  use 
of  a  human  model,  but  the  full-sized  figure  is 
usually  executed  either  in  constant  presence  of 
one  or  with  very  frequent  reference  to  it ;  not 
indeed  to  copy  the  living  form,  but  to  insure  a 
general  truth  or  keep  a  hold  upon  the  possi- 
bilities of  life.  Furthermore,  in  full-sized  work, 
even  the  draped  figure  is  very  generally  modeled 
nude,  in  the  first  place,  in  order  to  secure  har- 
mony of  action  between  the  various  members 
whether  hidden  or  exposed.  Thus,  the  legs 
must  lead  to  the  body,  as  the  body  to  the  head 
if  the  figure  be  seated ;  and  legs  must  anatomi- 
cally support  the  body  if  the  figure  stand.  The 
modeling  must  combine  with  this  living  reality 
such  abstract  beauty  as  is  possible  in  the  case. 
The  plaster  cast  which  is  taken  from  the  wet 
clay  model  is  often  retouched  by  its  sculptor. 
Transference  into  marble  is  made  by  a  marble- 
cutter  aided  by  a  pointing  machine,  and  usually 
supplemented  by  the  artist's  own  hands.  Re- 
production in  bronze  is  done  by  casting  in  a  mold, 
which  has  been  made  upon  either  model  or  cast, 
for  all  but  colossal  works  like  the  Liberty  in 
New  York  Harbor,  which  are  made  from  ham- 
mered plates.  The  bronze  may  be  left  its  na- 
tural color,  or  be  stained  or  gilded.  The  tough 
and  durable  bronze,  which  moreover  can  be  cast 
hollow,  is  preferred  to  the  brittle  and  —  in  cold 
climates  —  disintegrating  marble  for  out-door 
use.  But  for  interiors  the  merits  are  divided ; 
the  pale  marble  makes  even  delicate  transitions 


Venus  de  Medici. 


Achilles. 


for  statuettes.  Wood  is  used  extensively  in 
China  and  Japan,  where  its  liability  to  warp 
and  split  is  obviated  by  the  use  of  smaller  pieces 
glued  together  and  by  lacquering. 

Sculpture  in  relief  is  used  mostly  in  archi- 
tectural decoration  where  its  aid  is  invaluable 
to  relieve  the  flatness  on  frieze,  panel,  or  pilas- 


Niobe. 

ter.  In  low  or  bas-relief,  the  figures  project 
less  than  half  the  rounded  form,  usually  much 
less ;  whereas  in  high-relief  they  exceed  that 
limit,   and   then   often   show   heads,    arms,   etc. 
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•.vholly  detached,  and  other  parts  so  undercut 
as  to  appear  detached.  Of  course,  there  is  a 
middle-rehef  between  high  and  low,  and  some- 
times figures  arc  merely  outlined  by  a  groove. 
Relief  and  background  are  usually  of  the  same 
material,   but   may   properly  be  diverse. 

The  beauty  of  sculpture  may  be  analyzed  as 
follows :  Though  the  mass  of  sculpture  matters 
less  than  its  form,  the  heroic  size  befits  the 
grand   subject,  and   pieces  destined  to  elevated 


I'apirius  and  Mother. 

or  remote  location  must  be  enlarged  to  corre- 
spond, and  at  the  same  time  changed  in  the 
proportions  of  their  parts  and  trimmed  of  de- 
tails. Since  sculpture  has  the  third  dimension 
of  thickness,  it  may  be  enjoyed  by  touch  as  well 
as  by  sight,  precisely  as  acquaintances  are  rec- 
ognizable by  a  blind  person,  and  finely  modeled 
statuary  has  been  so  appreciated  in  privileged 
cases.  This  solidity  also  renders  possible 
an  endless  variety  of  aspects,  according 
as  the  observer  changes  standpoint.  The 
surfaces  of  the  animal  or  human  body  — 
which  commonly  form  the  objects  of  sculp- 
ture—  are  exquisitely  rounded  in  every  di- 
rection, and  the  outlines  which  become  visible 
when  we  look  at  these  surfaces  against  a  back- 
ground are  mostly  curves  of  consummate  beauty, 
combining  lines  nearly  .straight  with  others  of 
greatest  flexion;  and  the  Philistine  needs  to 
learn  that  those  on  foot  or  nates  are  in  no  wise 
inferior  to  those  on  shoulder  or  head.  These 
curvi-d  surfaces,  moreover,  can  be  expressive  of 
underlying  substances  as  varied  as  bone,  sinew, 
muscle,  flesh,  and  veins ;  and  when  they  are  so, 
the  surface  is  said  to  be  sensitive,  but  when  they 
arc  not,  tlien  puffy  or  monotonous.  Contrast  is 
secured  by  means  of  massively  rounded  forms, 
as  of  the  nude,  against  the  sharp  folds  of  drap- 
ery and  crisp  locks  or  wavy  tresses.  Unity 
among  this  variety  is  secured  by  dominant  lines, 
as  in  the  Discobolos  of  Myron,  where  an  appro.x- 
imate  semicircle  may  be  traced  from  the  discus, 
along  the  right  arm.  across  the  sliotdders,  down 
the  left  arm  and  loft  leg.  to  the  left  foot;  while 
the  bowed  tnmk  and  bended  right  leg  show  a 
zigzag  quite  as  plainly. 


The  effect  of  the  single  color  in  bronze  and 
of  the  absence  of  color  from  marble  and  plaster 
is  to  concentrate  attention  on  the  form  and  line 
of  sculpture,  which  on  that  account  is  enjoyed 
by  certain  temperaments  more  than  is  painting, 
and  can  be  utilized  by  all  as  special  opportunity 
for  a  revel  in  line.  But  the  injury  both  giveii 
and  received  by  a  large  patch  of  white  among 
the  colored  objects  of  a  picture  gallery  or  par- 
lor is  undeniable,  and  should  be  remedied  by  in- 
vestment of  the  marble  statue  or  relief  with 
some  warm  tint,  as  was  apparently  the  practice 
of  the  Greeks  at  all  periods.  Failing  such  rem- 
edy, the  distraction  of  the  gleaming  and  ghostly 
marble  should  be  precluded  by  assigning  to  it  a 
separate  recess  or  room.  But  in  general  the 
tinting  is  preferable,  since  sculpture  can  then 
be  admitted  to  the  company  of  flat  walls  and 
pictures  v\-hich  its  projection  will  greatly  re- 
lieve, while  they  also  aid  it.  Statues  and  re- 
liefs never  appear  to  such  disadvantage  as  when 
jostling  each  other  in  a  store  or  museum,  where 
numbers  satiate,  rivalry  discounts,  and  nothing 
serves  as  a  foil. 

The  element  of  light-and-shade  becomes  im- 
portant in  that  mainly  through  it  form  is  revealed 
to  the  eye.  This  in  turn  requires  that  the  sculp- 
ture should  be  modified  to  suit  the  lighting  avail- 
able, namely,  as  it  comes  from  either  side,  from 
the  front,  or  from  above;  while  of  course  it 
should  never  come  from  the  back,  though  statu- 
ettes placed  in  windows  cause  that  very  effect. 
A  brilliant  play  of  such  light-and-shade  is  the 
only  peer  to  beauty  of  line  in  sculpture ;  and  is 
often  referred  to  by  sculptors  under  the  mis- 
nomer "color,"  is  if  to  make  amends  thereby  for 
the  absence  of  color  from  modern  sculpture. 

As  in  all  other  arts,  worthy  meaning  or  sig- 
nificance should  be  wedded  to  the  beauty  of 
sculpture;  but  here  the  case  has  peculiar 
strength.  Since  sculpture  is  solid,  it  must  fully 
express  or  exhibit  the  form  of  whatever  it 
shows,  whereas  painting  can  mcre!y_  suggest  an 
object,  which  is  indifferent  or  repulsive  in  itself, 
and  throw  around  it  the  glamour  of  light  or 
color.  Sculpture  is  therefore  limited  to  .such 
subjects  as  are  capable  of  exciting  interest  by 
their  forms  taken  separately,  although  it  must 
not  be  forgotten  that  form  is  explained  to  the 


The  Dying  Gaul. 

eye  by  delicate  gradations  of  shade,  the  surfaces 
seeming  tinted  in  this  way  as  they  receive  light 
more  or  less  directly.  The  nobler  animals  and 
especially  man  in  the  typical  activities  that  be- 
come him  form  the  subjects  of  the  separate  or 
indepeiulent  sculpture  most  in  fashion  in  the 
lOth  atid  20th  centuries.  Sculjiturc  of  such 
character  as  this  is  necessarily  the  high- 
est in  rank.  Tliis  characteristic  of  sculpture 
reaches   its  maxinuini    in   the   undraped   human 
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figure,  which  must  therefore  belong  to  the 
noblest  type  both  physical  and  mental,  that  is, 
in  botli  beauty  and  significance :  but  when  it  so 
does,  proves  a  very  gospel  of  art  in  the  uplift 
to  finer  sense  and  sentiment  which  it  elicits 
from  the  normally  minded  observer.  Sculpture 
is  also  the  noblest  of  the  decorative  arts  as  well 
as  that  the  most  constantly  in  use  in  all  ages. 
Architectural  sculpture  occupies  itself  largely 
with  vegetable  forms,  mingling  with  them  animal 
and  human  forms  freely  treated ;   and  finds  its 


eels  in  vigor  and  movement  especially  in  the  rep« 
resentation  of  animals,  but  lacks  variety  and  ig- 
nores the  life  of  woman.  The  art  of  Egypt  and 
Assyria  was  carried  by  the  Phcenicians  both 
eastward  and  westward,  and  proved  of  special 
moment  in  the  development  of  the  Greeks. 

The  wide  distribution  of  the  Greeks  in  Eu- 
rope, Asia,  and  Africa,  combined  with  their  tribal 
distinctions  to  favor  a  healthy  rivalry  in  the  arts. 
The  largest  and  chief  classes  of  sculpture  con- 
sisted of,  first,  free  statues,  some  of  which  were 


Elgin   Marbles  from  the  Parthenon,  Athens. 


highest  reach  in  the  nobly  designed  human  form 
with  its  drapery,  as  in  the  Caryatid  porch  of  the 
Erechtheum  and  the  portals  of  Reims  cathedral. 

Egyptian  sculpture,  whose  first  monuments 
date  from  the  fifth  millennium  B.C.,  forms,  with 
that  of  Chaldea-Assyria,  the  two  tap-roots  for 
subsequent  tradition  in  Europe.  Tomb  and  tem- 
ple are  responsible  for  the  great  mass  of  Egyp- 
tian sculptures.  Religious  belief  held  that  sur- 
vival of  the  ka  or  spirit  after  death  depended 
upon  preservation  of  the  body  (as  a  mummy), 
or  failing  that,  upon  provision  of  a  ushabti  or 
sculptured  portrait.  Scenes  from  the  past  and 
future  life  of  the  deceased  were  also  sculptured 
upon  the  wall  of  his  tomb.  Temples  were  cov- 
ered within  anil  without  with  scenes  from  the 
victories  and  consequent  offerings  to  the  god 
made  by  a  king.  The  workmanship  on  some  of 
the  hardest  stones  known  was  superb  and 
achieved  only  with  immense  toil,  to  lessen 
which  the  statue  w-as  generalized  as  much  as 
possible,  though  at  the  same  time  made  to  ex- 
press the  salient  traits  of  the  subject.  The 
ushahti,  on  the  other  hand,  called  for  a  realistic 
portrait,  and  this  was  achieved  in  the  softer  ma- 
terial with  great  skill.  All  of  the  reliefs  and 
niost  of  the  statues  received  a  decorative  color- 
ing. Curious  conventions  gave  part  of  a  figure 
in  profile,  but  part  full  face;  and  principal  ob- 
jects, like  gods  and  kings,  were  represented 
larger  than  their  fellows. 

Chalda;an  sculpture  showed  great  technical 
skill  as  early  as  the  fourth  millennium  B.C.  The 
tomb  had  little  importance,  since  the  corpse  was 
burned,  but  temples  sheltered  idols  in  stone,  and 
palaces  contained  demonic  images,  royal  statues 
and  historical  stelae.  Stone  was  used  for  the 
larger  pieces,  terra-cotta  for  the  smaller.  The 
Assyrians  adapted  Chaldaean  art  traditions,  but 
gave  chief  attention  to  the  palace  where  reliefs 
depict  a  king  in  war  or  the  chase.     The  style  ex- 


representations  of  divinities,  others  votive  offer- 
ings, portraits  set  up  at  tombs,  and  the  like ; 
and,  secondly,  temple  reliefs,  but  there  also  ap- 
pear civic  monuments  and  others  celebrat- 
ing the  life  of  a  sovereign  or  statesman, 
Terra-cotta     figurines,    with    mythological    and 


Hebe  —  Thorwaldsen. 
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sometimes  grotesque  subjects,  were  fashioned  for 
the  home,  and  stelae  (sculptured  slabs)  to  mark 
the  resting  place  of  the  departed.  Statuary  of 
rough  material  or  crude  execution  was  colored 
generally,  as  where  the  terra-cotta  statuettes 
have  their  garments  colored  throughout,  but  finer 
works  received  intense  color  to  express  or  em- 
phasize details,  as  the  border  or  pattern  of  a 
cloak,  while  a  tint  was  spread  over  the  whole. 


CLASSIC  SCULPTURE. 
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Gold,  silver,  and  bronze  were  both  hammered 
and  cast  into  statues,  which  were  then  variously 
inlaid  and  provided  with  realistic  ejes.  Wood 
was  carved  and  then  painted  or  else  covered 
with  metal  plates;  and  wooden  figures  made  to 
be  covered  with  drapery  were  fitted  with  heads 
and  hands  of  finer  material.  Terra-cotta,  which 
ranked  with  wood  as  the  earliest  material  used 
for  sculpture  and  largely  in  architectural  ac- 
cessories, was  also  painted  in  part  or  whole.  In 
all  Greek  sculpture,  therefore,  the  finished  work 
was  polychromatic. 


Michael  and  Satan  —  Flaxman. 

Crude  statuettes  remain  from  a  Greek  pre- 
historic stone  age,  2500-1500  B.C.,  and  stone  re- 
liefs from  the  Mycenaean  bronze  age,  1500-1000 
B.C.  Incursions  of  Hellenic  tribes  from  Thcs- 
saly  led  to  transition  and  progress,  until  by 
the  6th  century  sculpture  in  marble  and  bronze 
had  become  a  national  art,  of  whicli  there  were 
two  types.  The  Ionic  preferred  rounded  forms, 
slender  proportions,  light  draperies  revealing  the 
figure,  and  organic  groups.  It  quickly  developed 
the  draped  female  figure.  The  Doric  type 
shows  sturdy,  muscular  forms,  heavy  draperies, 
and  figures  merely  juxtaposed.  It  developed  the 
nude  male  figure.  But  Athens  drew  sculptors 
from  both  sources,  and  thus  combined  grace 
and  force  to  form  a  third  school,  the  Attic.  The 
5th  century  witnessed  achievement  of  a  mas- 
tery that  allows  interest  in  prior  work  else- 
where only  in  so  far  as  it  contributed  to  this, 
and  that  has  remained  until  this  present  time,  a 
source  of  perennial  delight  and  instruction.  We 
are  told  that  I'olykleitos  brought  his  athlete 
carrying  a  spear,  the   Doryphoros,  to  such  per- 


fection as  to  furnish  a  canon  or  standard  for  ait 
such  subjects.  Myron  showed  fine  naturalism 
in  his  Discobolos,  and  the  artists  who  worked 
under  the  direction  of  Phidias  combined  figures 
of  unsurpassed  dignity  and  beauty  into  coherent 
compositions,  such  as  those  on  the  pediments, 
metopes,  and  friezes  of  the  Parthenon.  The 
4th  century  saw  a  movement  toward  slender 
proportions  and  graceful  line,  especially  with 
Praxiteles,  as  in  his  Hermes  and  the  Aphrodite 
of  Knidos.  The  Apoxyomenos  of  Lysippos, 
probably  well  represented  by  the  marble  statue 
in  the  Vatican,  which  is  assumed  to  be  a  copy 
of  the  lost  original,  shows  the  same  qualities,  in 
contrast  to  the  Polykleitan  canon.  Scopas  is 
said  to  have  excelled  in  expression  of  spirited 
action  whether  as  boar  hunt  or  bacchante.  The 
Aphrodite  of  Melos,  in  the  Louvre,  free  equally 
from  shame  and  coquetry,  and  uniting  superb 
form  with  facial  expression,  belongs  to  this 
or  a  century  later.  The  3d  and  2d  centuries 
saw  the  diffusion  of  Greek  art  over  the  known 
world,  and  the  various  modifications  consequent 
upon  it.  The  friezes  on  the  altar  of  Zeus  at 
Pergamon  exhibited  originality  of  design  and 
vigorous  action ;  and  akin  to  them  are  such 
statues  as  the  Apollo  Belvedere,  the  Diana  of 
Versailles,  and  the  torso  of  the  Belvedere.  The 
group  known  as  the  Laokoon  belongs  to  the 
same  genera!  type  and  period,  the  ripe  autumn 
of  Greek  art,  but  not  in  any  sense  a  degenera- 
tion. 

The  Romans  as  a  race  were  deficient  in  plas- 
tic sense.  Sculpture  appealed  chiefly  [o  their 
personal  ambition  as  portraiture,  which  under 
the  early  empire  reached  a  realistic  perfection 
never  before  attained.  Relief  was  the  next  most 
practised  branch  of  sculpture,  and  reached  great 
excellence  as  decorative  art  and  as  commemora- 
tive representation,  in  such  monuments  as 
arches  and  columns,  especially  those  of  Trajan. 
Roman  taste  for  imaginative  sculpture  depended 
almost  entirely  upon  Greek  sculptors  resident 
in  Rome  and  upon  Greek  masterpieces,  which 
were  transported  thither  in  great  numbers  from 
the  entire  Greek  world.  Finally,  sculpture  de- 
clined along  with  the  Roman  Empire,  until  in 
the  4th  century  a.u.  not  even  fair  copies  could 
be  made. 

Early  Christian  art,  which  extends  from  the 
3d  to  the  6th  centuries,  found  use  for  sculpture 
only  on  sarcophagi,  where  scenes  from  the  Old 
Testament  were  depicted  in  high  relief  by  arti- 
sans rather  than  artists.  What  the  barbarian 
incursions  did  to  break  the  continuity  of  artistic 
tradition  in  the  West  was  accomplished  in  the 
East  by  the  Iconoclast  persecutions,  so  that 
Byzantine  sculpture  from  the  7th  to  the  Qth  cen- 
tury calls  for  no  further  notice. 

MedicTval  sculpture,  from  the  8th  to  the 
14th  centuries,  had  various  fortunes  in  Italy 
and  the  North.  In  Italy  it  was  applied  as  re- 
lief to  the  decoration  of  church  furniture  such  as 
pulpits,  altars,  and  fonts :  whereas  in  France  and 
Germany  iKilh  reliefs  and  statuary  formed  an 
integral  part  of  the  Gothic  arcliitect\ire  on  por- 
tal and  facade.  Sculpture,  founded  upon  classi- 
cal models,  was  revived  in  Italy  near  the  middle 
of  the  13th  century,  under  the  leadership  of 
Niccola  Pisano.  His  son,  Giovanni,  felt  the 
influence  of  northern  schools,  and  introduced 
thence  the  allegorical  and  symbolic  qualities  of 
Gothic.     His  successor,  Andrea  Pisano,  led  the 
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Gothic  scliool  in  Italy  to  the  highest  excellence 
it  attained.  His  breadth,  vision,  and  technique 
transformed  sculpture  precisely  as  these  quali- 
ties in  Giotto  did  the  contemporary  painting. 
The  worthy  successor  of  Andrea  Pisano  was 
Andrea  Orcagna,  a  genius  who  gave  less  atten- 
tion to  sculpture  than  he  did  to  its  related  arts. 

The  splendid  development  of  stone  sculpture 
in  France,  from  the  nth  to  the  14th  cen- 
turies, occurred  in  its  application  to  the  ex- 
teriors of  Romanesque  and  notably  of  Gothic 
cathedrals.  Front  and  side  portals  and  fagade 
niches  were  crowded  with  life-sized  or  colossal 
statues,  while  archivolts  and  tympana  were  filled 
with  high  reliefs.  This  subordination  of  sculp- 
ture to  architecture  involved  loss  of  freedom 
and  sacrifice  of  details,  but  the  earlier  severe 
stiffness  had  been  overcome  by  the  13th  cen- 
tury, when  new  buildings  were  in  progress 
all  over  northern  France.  The  thousands  of 
figures  on  such  cathedrals  as  Chartres,  Reims, 
Amiens,  and  Notre  Dame,  were  planned  to  vis- 
ualize the  encyclopaedic  system  of  mediaeval  the- 
ology. Almost  no  artists'  names  are  known, 
and  the  scanty  data  indicate  that  while  the 
ablest  masters  went  to  nature  and  to  human 
models,  both  nude  and  draped,  the  mass  of 
sculptors  followed  canons  of  form  and  pose  pre- 
scribed for  them  by  these  masters,  who  must 
also  have  superintended  the  whole  composition. 
These  French  sculptors  of  the  Gothic  period  ac- 
quired the  same  technical  mastery  over  stone  as 
did  the  Greeks  of  the  best  period ;  and,  like 
them  again,  were  fond  of  polychromy,  thoush 
this  has  only  lately  been  recognized  by  historians 
of  art.  French  sculpture  of  the  late  13th  and 
the  14th  century  loses  in  dignity,  but  gains  in 
charm,  humor,  and  dramatic  effect. 

Mediaeval  sculpture  of  stone  achieved  no  such 
results  in  Germany  as  it  did  in  France,  but  ex- 
celled all  other  European  countries  in  metal 
sculpture  for  church  furniture,  as  it  did  also 
in  goldsmith's  work,  where  it  followed  early 
Christian  and  Byzantine  models.  In  the  12th 
century  German  sculptors  applied  stone  statu- 
ary to  the  enrichment  of  cathedral  interiors, 
especially  about  the  choirs;  and  in  the  13th 
century,  under  French  influence,  extended  this 
enrichment  to  the  exterior,  but  the  figures  were 
both  fewer  and  soberer,  copying  French  light- 
ness and  grace  only  in  the  Rhenish  school. 
About  the  middle  of  the  isth  century,  natural- 
ism in  wood  carving  for  altar-pieces,  etc., 
displaced  the  formalism  of  this  architectural 
sculpture. 

The  Renaissatice  in  sculpture,  as  in  the  other 
arts,  took  place  in  Italy,  wlience  it  was  carried 
to  other  countries.  Powerful  families  now  dis- 
placed the  community  in  patronage  of  art,  just  as 
the  single  artist  did  the  school  in  its  produc- 
tion. Associated  with  this  individualism  was 
the  naturalism  that  showed  itself  both  in  the 
choice  of  contemporary  subjects  and  in  change 
from  a  conventional  to  a  naturalistic  treatment 
of  forrns.  Both  were  powerfully  promoted  by 
the  revival  of  classic  subjects  and  forms,  which 
is  signified  by  the  term  Renaissance.  In  point 
of  form,  however,  the  modern  sculpture  was 
more  nearly  pictorial  than  the  classical  as  a 
whole.  The  15th  century  was  one  of  transi- 
tion, the  T6th  felt  the  full  sway  of  the  new 
spirit.     In  both  these  centuries  the  subjects  most 


in  demand  remained  religious  for  the  lavish 
decoration  of  churclies  both  exterior  and  in- 
terior, in  both  relief  and  the  round.  But  squares 
and  gardens,  palaces  and  houses,  also  shared  in 
the  exuberance  of  restored  art.  The  religious 
subjects  were  of  necessity  drawn  from  the 
Scriptures  and  the  legends  of  the  saints,  with 
the  Madonna  and  Child  by  far  the  most  popu- 
lar. But  civic  and  domestic  sculpture  frequently 
employed  classic  themes,  and  wealthy  persons 
resumed  the  Roman  practice  of  collecting  an- 
tiques. Bronze  came  again  into  general  use,  and 
the    demand    for   refined    form    favored   marble 
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among  the  stones.  The  intensity  of  white  mar- 
ble was  toned  down  by  use  of  wax,  and  details 
such  as  hair  and  ornaments  were  usually  gilded. 
Terra-cotta  and  the  still  cheaper  stucco  dis- 
placed marble  in  works  destined  for  country 
towns ;  and  reproductions  of  masterpieces  often 
reached  the  common  people  by  this  means. 

Only  the  chief  sculptors  can  here  be  selected 
for  brief  notice.  The  leadership  among  eight 
distinct  schools  of  sculpture  during  the  15th 
century  was  held  by  Florence.  Its  masters  dur- 
ing the  first  half  of  that  century  were  Ghiberti, 
Donatello,  and  Luca  Delia  Robbia.  Ghiberti's 
rnasterpiece  was  the  bronze  doors  for  the  bap- 
tistery at  Florence  in  which  sculptural  per- 
spective and  harmonious  composition  called  forth 
Michelangelo's  encomium.  Robbia  showed  mas- 
terly composition  in  his  choir-gallery  reliefs,  and 
founded  a  school  of  glazed  terra-cotta  sculpture. 
Florentine  masters  during  the  late  15th  century 
yvere  Desiderio  da  Settignano,  Benedetto  da  Ma- 
jano.  and  Mino  da  Fiesole  in  marble,  and  Ver- 
rocchio  and  Pollajiiolo  in  bronze.  ■  Desiderio 
was  distinguished  for  a  harmony  and  refinement 
much  emulated  by  his  contemporaries.  Ver- 
rocchio's  masterpiece  was  the  equestrian  statue 
of  Colleoni  in  Venice,  reputed  10  be  the  finest 
extant.  The  Milanese  school  indulged  a  taste 
for  luxuriant  decoration  in  terra-cotta,  and  thf 
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Venetian  for  rich,  graceful  forms  that  appealed 
to  emotion. 

The  high  Renaissance,  nearly  conterminous 
with  the  l6th  century,  brought  to  sculpture 
an  .iifluence  over  its  sister  arts  of  arcliitecture 
and  painting  that  it  had  never  enjoyed  before. 
This  sculpturesque  treatment  went  to  excess 
when  statuary  overbalanced  the  architectural 
■construction  of  a  wall  tomb  or  even  of  an  entire 
fagade.  In  sculpture  itself  dignity  of  de- 
sign yielded  its  late  prominence  to  modeling  of 
surface,  posing  of  arms  and  legs,  and  the  move- 
ment of  drapery,  all  aimed  at  greater  effective- 
ness. Other  artists  of  the  period  were  over- 
shadowed by  Michelangelo  Buonarroti,  a 
■master  equally  of  architecture,  sculpture,  and 
painting,  but  sculpturesque  in  all ;  for  his  domi- 
nant interest  was  with  the  nude  human  form. 
His  chief  sculptures  in  his  best  manner  are  the 
Moses,  the  Two  Slaves,  and  the  Medicean  tombs 
at  Florence.  Each  is  but  member  of  an  in- 
completed whole.  The  freedom  of  modeling  de- 
veloped in  marble  by  Michelangelo  was  paralleled 
in  bronze  and  goldsmithy  by  Benvenuto  Cellini 
and  Giovanni  da  Bologna.  Cellini's  masterpieces 
consist  mostly  of  smaller  decorated  objects,  but 
larger  works  are  the  Nymphs  at  Fountaineblcau 
and  the  Perseus  at  Florence.  Bologna  treated 
classic  themes   with  great  freedom  and  grace. 


numerous  Italian  sculptors.  The  i6th  century 
witnessed  the  transformation  or  erection  of 
great  chateaux,  public  buildings,  and  churches, 
all  of  which  called  for  scu'ptured  decoration 
after  the  early  Renaissance  style.  The  great 
sculptors  in  this  work  were  P.  Bontemps,  J. 
Goujon,  and  G.  Pilon,  among  whom  Goujon  es- 
pecially displayed  the  new  harmony  and  ele- 
gance. In  the  l/th  century  the  tendency 
was  to  superficial  pomp  of  the  Versailles  type, 
which  characterizes  the  work  of  F.  Girardon 
and  P.  Puget  and  of  their  successor,  N.  Coyse- 
vox,  at  the  beginning  of  the  next  century.  This 
grand  art  of  Louis  XIV.  was  succeeded  by  one 
of  grace  and  delicacy  in  the  course  of  the  i8th 
centurj',  when  J.  B.  Lemoyne,  E.  Bouchardon, 
J.  B.  Pigalle,  and  J.  A.  Houdon  did  their  work, 
the  last  named  especially  in  portraiture. 

Tlie  Renaissance  moveinent  in  other  coun- 
tries offers  little  interest.  In  Germany  it  re- 
inforced the  naturalistic  movement  already  be- 
gun tliere,  but  was  accepted  slowly  especially 
in  the  northern  part  where  Gothic  influence  from 
the  Netherlands  continued.  In  the  l6th  cen- 
tury forms  peculiar  to  Flemish  Renaissance 
mixed  with  those  of  the  Italian  throughout  Ger- 
many, and  in  the  17th  and  l8th  centuries  the 
Rococo  style  of  the  Romanists  shared  the  field 
with  the  bareness  of  the  Protestants. 

The  Netherlands  combined  Italian  with  its 
native  style  in  the  i6th  century ;  Austria  fol- 
lowed in  the  wake  of  Germany ;  while  Spain 
and  England  depended  upon  imported  Italian 
artists,  until  the  17th  century,  when  native 
sculptors  appeared.  In  England  N.  Stone 
supplied  sculpture  for  many  buildings  designed 
by  Inigo  Jones,  as  did  G.  Gibbons  for  others 
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Cathedral.  Cathedi'al. 

During  the  decadence  of  the  i8th  and 
19th  centuries,  sculpture  ran  riot  in  Italy, 
both  as  to  quantity  and  quality.  Dignity  and 
repose  were  displaced  by  dramatic  emotion  and 
movement.  Lorenzo  Bernini  swayed  17th  cen- 
tury sculpture  by  pandering  to  this  theatrical 
taste. 

The  Renaissance  in  other  cotmtrios  than 
Italy  was  no  rebirth,  but  simply  an  importa- 
tion of  the  new  Italian  style  and  modification 
thereof  by  the  national  spirit.  In  France,  where 
the  splendid  Gothic  impulse  had  not  yet  expended 
itself,  magnificent  work  was  done  by  such 
sculptors  as  Michel  Colombe,  Ligicr  Richier, 
and  the  unknown  artists  of  the  churches  at 
Abbeville  and  Saint  Riquier;  but  the  Italian 
Style  found  a  welcome  in  the  actual  person  of 
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by  Sir  C.  Wren.  .MI  important  English  works 
of  the  iSth  century  were  executed  by  Flemish 
or  French  sculptors,  but  toward  its  close  John 
Flaxman  started  a  home  revival  by  his  ex- 
quisite reliefs  for  Wedgwood  pottery. 

Nineteenth  century  sculpture  very  naturally 
reacted  from  these  dramatic  excesses  to  a 
classicism  which  erred  in  the  opposite  direction 
by  coldness  and  formality.  Sculptors  from  all 
nations  visited  Rome  to  study  its  antiques.  This 
reform  was  ir  turn  superseded   by  the  roman- 
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ticism  natural  to  the  new  national  and  demo- 
cratic aspirations,  to  which  was  later  added 
that  naturalism  accordant  with  scientific  tneth- 
ods  in  other  spheres  of  life.  Both  these  new 
movements  involve  individualism  in  contrast 
with  the  generalized  types  of  classic  art,  and 
their  centre  was  and  is  not  Rome,  but  Paris. 

The  classical  revival  in  Italy  was  led  by  A. 
Canova,  who  excelled  in  the  grace  of  his  female 
types.  Among  the  romanticists  P.  Fedi  was_  dis- 
tinguished, and  among  the  realists  G.  Dupre  and 
V.  Vela.  Most  of  the  current  Italian  sculpture 
consists  of  attractive  work  in  trivial  subjects 
which  command  a  ready  sale  to  tourists.  Den- 
mark supplied  the  next  leader  of  classicism  in  B. 
Thorwaldsen  ;  while  other  great  classicists  out- 
side of  France  were  Germans,  such  as  J.  H.  Dan- 
necker  and  J.  G.  Scliadow.  Works  like  the 
statues  of  Queen  Louise  and  Frederick  the  Great 
conferred  distinction  upon  C.  D.  Ranch ;  and  the 
colossal  Germania,  though  florid  and  detailed, 
did  the  same  for  J.  Schilling.  More  recent  Ger- 
man sculptors  are  divided  between  the  romantic 
and  naturalistic  schools.  Russian  sculpture, 
which  could  be  only  of  recent  growth  in  any 
case,  suffers  from  interdict  by  the  Church 
against  sculpture  in  the  round,  and  by  the  state 
against  sculpture  in  bronze  except  for  the  ruler 
and  high  officials. 

The  commanding  position  in  sculpture  dur- 
ing the  late  igth  century  has  been  held  by 
the  French,  and  the  best  sculptors  of  other 
countries,  particularly  England  and  America, 
have  been  trained  in  Paris.  The  early  classicists 
and  romanticists  have  now  only  historic  interest; 
but  three  naturalists  were  potent  masters:  Da- 
vid d'Angers  won  fame  by  his  medallions ;  F. 
Rude  produced  in  his  'Departure  of  the  Vol- 
unteers* upon  the  Arc  de  I'Etoile  at  Paris  one 
of  the  greatest  works  of  all  French  sculpture ; 
and  A.  L.  Barye  made  precedents  in  his  massive 
modeling,  especially  of  animals.  During  the 
second  half  of  the  century  naturalism  has  re- 
tained full  sway,  having  absorbed  into  itself 
the  best  of  other  schools.  The  leader  from 
classic  restraint  to  the  freedom  of  naturalism 
in  this  re-renaissance  of  art  was  Paul  Dubois, 
born  1829,  but  still  active  as  director  of  the 
Ecole  des  Beaux-Arts  in  Paris  and  acknow- 
ledged master  of  the  school.  More  of  the 
classic  spirit  was  shown  by  H.  Chapu,  whereas 
J.  N.  Falguiere  has  often  proved  frankly  carnal. 
But  perfect  balance  is  held  by  L.  E.  Barrias  in 
his  'First  Funeral,*  which  ranks  as  the  most 
representative  masterpiece  of  modern  sculpture. 
A.  Mercie's  'Gloria  Victis>  is  another  modern 
masterpiece.  Marceaux  and  Delapanche  are 
also  distinguished.  Sculptors  of  more  pro- 
nounced naturalism  are  J.  B.  Carpeaux,  famous 
for  his  joyousness  and  his  light-and-shade ;  E. 
Fremiet,  now  chief  of  animaHsts ;  A.  Cain,  J. 
Dalou,  and  especially  A.  Rodin,  famous  for  his 
characterization  and  his  neglect  of  details. 

The  English  have  never  excelled  in  sculp- 
ture. Stevens,  Foley,  Boehm,  Woolner,  and 
Armstead  did  creditable  work,  but  have  been 
surpassed  in  all  respects  by  the  recent  natural- 
ists with  their  technical  ideal,  not  of  pure  form, 
but  of  expressive  modeling,  learned  in  Paris. 
Such  are  G.  F.  Watts  and  F.  Leighton,  the 
famous  painters;  H.  Tliomycroft,  E.  O.  Ford, 
and  A.  Gilbert.  For  American  sculptors,  see 
Sculpture  in  the  United  States. 
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Edmund  Buckley,  Ph.D., 
Editor  of  '■University  Lessous  on  Art? 
Sculpture  in  the  United  States.  Several 
foreign  artists  brought  their  art  to  America  in 
the  colonial  days,  though  it  cannot  be  said  to 
have  exercised  much  influence.  Of  these,  J.  A. 
Houdon,  the  Frenchman,  was  the  only  one  of 
renown.  Guiseppe  Cerrachi,  an  Italian  of 
French  training,  was  in  America  for  a  time. 
John  Dixey  settled  here  and  died  in  1825.  His 
work  is  mostly  destroyed,  and  he  is  known  to 
us  chiefly  from  Dunlap's  book  (see  Bibliog- 
raphy). Houdon's  'Washington*  is  the  only 
piece  by  any  foreigner  of  this  early  day  which 
commands  attention.  It  stands  in  the  State 
Capitol  of  Richmond. 

Contemporary  with  these  were  several  self- 
taught  Americans  who,  as  was  natural,  worked 
rather  in  less  costly  and  durable  materials  than 
marble  or  bronze.  John  Frazee,  who  was  almost 
a  wholly  self-taught  student  of  the  human  form, 
left  beliind  him  several  marble  busts  of  dis- 
tinguished men  which  are  thought  to  have  merit. 
The  name  of  Patience  Lovell,  who  became  Mrs. 
Wright  and  worked  rather  in  London  than  in 
America,  passes  for  that  of  our  first  native-born 
sculptor.  William  Rush,  who  died  in  1833, 
worked  in  Philadelphia,  carving  wooden  figure- 
heads for  ships,  and  there  are  interesting  stories 
about  his  strong  desire  for  good  livmg  models 
and  his  efforts  to  get  very  close  to  life.  A  bust 
of  Washington  is  in  the  Pennsylvania  Academy 
of  the  Fine  Arts,  and  a  wooden  statue  has  been 
closely  copied  in  bronze  and  stands  in  Fair- ' 
mount  Park,  Philadelphia. 

Sculpture  in  the  usual  sense  begins  in  .Amer- 
ica with  Horatio  Greenough  (1803-52)  and 
Thomas  Crawford  (1813-57)-  Each  of  these 
studied  in  Rome,  and  each  came  under  the  influ- 
ence of  Thorwaldsen,  who,  during  the  early 
years  of  the  19th  century,  had  obtained  an 
influence  as  great  as  that  held  just  previously 
by  Canova.  Tlie  statue  of  Washington  at  the 
east  of  the  Capitol  at  Washington  is  spoken 
of  as  "an  Olvmpian  Zeus'*  in  its  treatment,  but 
it  is  really  a  work  like  those  ideal  portraits  of 
Roman  emperors  which  crowd  the  long  gal- 
leries of  the  Vatican.  It  is  a  deified  mortal 
shown  as  nude  from  the  waist,  holding  a 
sheathed  sword  and  pointing  heavenward,  and 
is  a  work  of  much  dignity  and  artistic  Teeling. 
At  the  Capitol,  too,  is  the  most  important  work 
by  (Trawford.  the  bronze  doors  of  the  b  lilding, 
but,  as  he  lived  till  1857,  the  growing  prosperity 
of  the  country  gave  him  an  opportunity  to  in- 
troduce modern  ways  of  thought,  and  th  ^  statue 
of  Beethoven  in  the  Boston  J^Iusic  Hall  re- 
sembles the  art  of  the  second  naif  of  the  cen- 
tury in  its  conception.  His  marble  'O.-pheus 
in  the  Museum  of  Fine  Arts  of  the  sa  ne  city 
is  a  not  unworthy  piece  of  classical  revival. 
Immediately  following  these  men  was  Hiram 
Powers,  who  lived  until  1873.  He  gaim  d  much 
dexterity    of    modeling    and    a    fairly    1  omplete 


SCULPTURE,  EDUCATION  IN 


knowledge  of  tlie  lutman  form,  but  his  work 
had  little  thought  to  inspire  it.  The  portrait 
busts  are  more  important,  certainly,  than  the 
famous  'Greek  Slave,'  of  which  many  replicas 
were  made  and  which  was  as  much  admired  in 
Europe  as  in  the  United  States. 

Henry  Kirke  Brown  (1814-86)  seems  to  give 
the  first  powerful  impulse  to  American  sculp- 
ture, for  it  is  he  who  modeled  the  equestrian 
statue  of  Washington  in  Union  Square,  New 
York,  and  that  of  Gen.  Scott  in  Scott  Circle. 
Washington  city.  Those  are  pieces  worthy  to 
rank  with  good  European  monumental  sculp- 
ture of  recent  times :  and  indeed,  only  the  excep- 
tional pieces  of  imaginative  power  can  be 
thought  to  excel  them.  The  pedestals,  also, 
are  tasteful  and  suit  the  statues  well.  There 
is  a  standing  statue  of  Nathaniel  Greene,  the 
famous  Revolutionary  general,  in  the  Capitol  at 
Washington,  and  this  is  a  really  meritorious 
portrait  statue ;  the  costume  well  treated,  the 
figure  well  posed,  and  the  introduction  of  the 
military  cloak  thrown  over  the  left  arm  and  used 
to  give  mass  and  weight  to  the  lower  part  of  the 
figure  quite  exemplary.  While  the  world  was 
excited  over  Hiram  Powers  and  Clark  Mills, 
this  worthy  and  highly  trained  sculptor  was 
gradually  making  his  way  and  leading  up  to  the 
success  of  later  times.  There  was  perfunctory 
sculpture  in  abundance  at  the  same  time.  The 
statues  of  Erastus  Dow  Palmer  (b.  1817),  Wil- 
liam Henry  Rinehart  (1825-74),  and  Randolph 
Rogers  (1825-92)  are  popular  as  having  a 
I  gentle  sentimentality  about  them.  William 
i  Wetmore  Story  (1819-96),  a  man  of  ability  and 
I  an  excellent  writer,  had  everything  to  make  him 
I  a  sculptor,  except,  apparently,  the  power  of 
I  seeing  and  treating  form  in  the  stately  way 
which  to  him  seemed  the  only  way.  Thomas 
Ball  (b.  i8i9).is  a  portrait  sculptor  who  has 
!  always  been  esteemed. 

The   list  of  sculptors  who  were   famous  be- 
fore   the    Civil    War    includes    several    women, 
ilarriet  Hosmer   (b.  1830),  Vinnie  Ream  Hoxie 
(li.    1847),    and    Anne    Whitney    (b.    1821)    are 
II"  St  prominent  among  tliesc,  and  the  last  named 
produced    portrait    statues    and    ideal    por- 
iit   statues   of   considerable   merit.     The   most 
li'ipular  of  the  living  sculptors  of  that  time  was 
John   Rogers   (b.   1829),  whose  little  groups  of 
I  portrait  and  semi-military  subjects  had  an  enor- 
mous sale  during  the  years  i860  to  1870.     These 
'  re  rightly  considered  a  translation  into   solid 
iin  of  spirited  and  popular  hook  illustration. 
I       J.  Q.  A.  Ward  is  the  one  man  who  connects 
the    earlier    sculpture    with    that    of    our    own 
I  times.     He  was  Ijorn  in  1830,  and  his  long  and 
cessful    career    is    not    yet    closed.     Monu- 
ntal     statues,    groups,    portrait     statues    and 
rtrait  iiusts,  and   recently  the   great   pcdimeiit 
lite  New  York  Stock  Exchange,  make  up  his 
1  ruinarkable    record.     A    younger    man    and    one 
I  whose  death  in  1896  at  the  age  of  52  years  was 
:    Kiss  to  sculpture,  was  Olin  L.  Warner.     His 
rtrait  l)\ists  are  not  more  admirable   than  his 
rorativc     relief.     Again     a    little    younger    is 
\Mt,'ustus    Saint-Gaudcns     (b.    1848).    who    has 
n-cn  to  the  greatest  repiUation  possible,  and  is 
singularly    gifted     at    combining    sculpturesque 
charm     with     vigorous     treatment     of     popular 
themes. 

Daniel    Chester   French    (b.    1850)    stands   in 
the    first    rank    of    American    artists,    having    a 


singular  grace  and  delicacy  combined  with  a 
ready  grasp  of  sentiment  of  the  most  exalted 
kind.  Charles  H.  Niehaus  (b.  1855)  is  our 
neo-classic  sculptor,  a  devoted  student  of  the 
nude  body  treated  in  the  spirit  of  Graeco-Ro- 
man  art.  Paul  Wayland  Bartlett  (b.  1865)  is  a 
very  powerful  sculptor  of  beautiful  detail,  ex- 
pressing, too,  in  his  most  successful  work,  a 
singular  insight  into  human  character.  Karl 
Bitter  (b.  1867)  has  done  much  architectural 
sculpture,  beginning  with  that  which  was  un- 
duly violent  and  treated  as  if  rapid  motion  were 
his  chief  end,  but  this  has  disappeared  in  later 
work.  I.  Massey  Rhind  (b.  i860)  and  Philip 
Martiny  (b.  1858)  have  done  excellent  work 
in  architectural  sculpture.  Herbert  Adams  (b. 
1858)  has  singular  delicacy  of  conception,  which 
his  admirers  trace  to  a  careful  study  of  the 
Italian  Renaissance.  This  gift,  excellent  in 
portrait  busts,  is  triumphant  in  architectural 
work.  Andrew  O'Connor,  Jr.  (b.  1874),  has 
recently  produced  sculpture  of  astonishing  fire 
and  decorative  effect.  We  have  still  to  name 
Frederick  W.  MacMonnies  (b.  1865),  a  pupil 
of  Saint-Gaudens  and  of  strong  French  procliv- 
ities; F.  Edwin  Elwell  (b.  1858),  author  of  the 
equestrian  statue  of  Gen.  Hancock  at  Gettys- 
burg; Geo.  E.  Bissell  (b.  1839),  whose  "navy" 
group  of  1899  excited  most  sincere  admiration; 
Thomas  Shields  Clarke  (b.  i860),  who  has  ex- 
hibited little  work,  but  that  little  of  singular 
intensity  of  conception  and  generally  of  fine 
design;  George  Grey  Barnard  (b.  1863),  who 
is  striving  to  produce  in  solid  form  the  loftiest 
ideal  conceptions  of  the  soul;  F.  Wellington 
Ruckstuhl  (b.  1853),  and  William  Ordway 
Partridge  (b.  1861),  who  have  done  meritorious 
monumental  work;  Frederick  Remington  (b. 
1861),  a  painter  and  illustrator,  has  also  dune 
excellent  work,  and  in  the  same  line  of  far 
Western  type;  Gutzen  Borglum  (b.  1867)  and 
Solon  Borglum   (b.  1868). 

The  disposition  to  add  important  sculpture 
to  large  buildings,  which  was  very  evident  about 
1855  to  1895,  seems  to  have  declined  in  Amer- 
ica since  the  beginning  of  the  new  century. 
There  are,  however,  important  instances  to  the 
contrary,  and  it  is  probable  that  the  change  is 
wliolly  of  the  moment.  The  question  of  the 
treatment  of  sculpture  in  connection  with  archi- 
tecture remains  not  satisfactorily  answered,  for 
while  the  admirable  re-study  of  Romanesque 
art  in  the  porch  of  Trinity  Cliurch  in  Boston  is 
the  best  thing  we  have  in  the  way  of  archi- 
tectural decoration,  it  is  felt  to  be  less  artis- 
tically important  than  the  sculptures  of  some  of 
the  men  named  above,  as  in  the  porch  of  St. 
Bartholomew's  Church  in  New  York. 

Bibtiojiriiphy. — William  Dunlap,  'History  of 
the  Rise  and  Progress  of  the  Art  of  Design  in 
the  United  States'  (1834):  Marquand  and 
Frothingham,  as  above,  chap,  xxvii.;  Charles 
H.  Caffin,  'American  Masters  of  Sculpture* 
(1903)  ;  I.orado  Taft.  'Tlie  History  of  Amer- 
ican Sculpture'  (ifX)3):  Russell  Sturgis,  'Ap- 
preciation of  Sculpture,'   chaps,  vii.-ix.    (1904). 

Rfssi^u.  Sturgis, 

Anthor  of  'The  Apl'tcchtion  of  Sculpture.'' 

Sculpture,  Education  in.  We  know  little 
01  the  education  of  the  sculptor  in  ancietit 
Greece,  and  can  only  guess  at  the  training 
which  produced  the  greatest  sctdptors  the  world 
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has  seen.  In  the  Middle  Ages  and  the  Renais- 
sance education  in  sculpture  proceeded  on 
much  the  same  lines  as  education  in  painting, 
the  young  sculptor  entering  the  workshop  of 
a  master  and  learning  thoroughly  all  the  me- 
chanical parts  of  the  trade  before  he  attempted 
anything  in  the  way  of  independent  study  of 
nature.  To-day  the  education  of  the  sculptor  is 
organized  in  the  same  way  as  that  of  the 
painter  and  the  student  has  much  the  same 
training  in  the  observation  of  nature  and  much 
the  same  lack  of  training  in  the  essentials  of  art. 
There  are,  however,  certain  differences  between 
the  conditions  under  which  sculpture  and  paint- 
ing are  carried  on  in  modern  times  which  seem 
to  favor  the  education  of  competent  craftsmen 
in  sculpture.  The  mere  bulk  and  weight  of  ma- 
terial involved  in  the  creation  of  heroic  statues 
or  groups  makes  it  inevitable  that  the  sculptor 
should  have  some  assistance,  and  most  promi- 
nent sculptors  are  more  like  the  heads  of 
mediaeval  shops  than  are  almost  any  modern 
painters.  Apart  from  the  more  or  less  illegiti- 
mate employment  of  what  are  known  as 
"ghosts"  (that  is,  artists,  often,  of  more  ability 
than  the  employer,  who  actually  produce  the 
work  for  which  the  employer  secures  the  com- 
mission and  appropriates  the  rewards),  a  sculp- 
tor may  have  a  corps  of  perfectly  legitimate 
helpers  who  vary  from  the  mere  studio  boy 
or  the  caster  to  the  accomplished  modeler. 
Many  young  sculptors  thus  pass  through  the 
studios  of  their  seniors  and  gain  invaluable  ex- 
perience in  the  actual  production  of  works  of 
art  which  is  supplemented,  either  before  or 
afterward,  by  a  regular  school  education.  Such 
a  double  training  is  the  best  our  time  has  to 
offer,  and  is  certainly  far  better  than  either  an 
apprenticeship  or  a  term  of  study  in  an  art 
school  taken  singly,  but  it  is  not  yet  an  ideal 
training. 

The  technique  of  sculpture,  as  far  at  least 
as  regards  the  handling  of  the  clay  or  wax 
model,  is  an  infinitely  simpler  thing  than  that 
of  painting.  There  are  no  complicated  processes 
to  master,  no  questions  of  the  chemistry  of  pig- 
ments, of  the  optical  effects  of  colors  on  each 
other  or  of  the  different  qualities  of  reflected 
and  transmitted  light,  such  as  are  involved  in 
the  manipulation  of  paint.  Modeling  is  a  mat- 
ter of  knowledge  of  form  and  facility  of  hand, 
and  both  the  knowledge  and  the  facility  might 
be  attained  as  readily  in  the  school  as  in  the 
studio,  for  there  is  so  much  rough  manual  labor 
to  be  done  in  a  sculptor's  studio  that  a  helper 
might  work  there  for  years  without  doing  much 
real  modeling.  And  the  technique  of  modeling 
is,  after  all,  of  relatively  little  importance ;  for 
the  sculptor,  unlike  the  painter,  puts  his  per- 
sonal handiwork  upon  a  thing  destined  to  be 
destroyed  and  never  to  be  seen  by  the  public. 
He  works  in  clay  or  wax  while  it  is  the  inter- 
pretation of  his  work  in  marble  or  bronze  that 
is  set  before  the  world,  so  that  he  is  almost  in 
the  position  of  the  draughtsman  upon  the  wood 
block,  whose  work  ceases  to  exist  and  is  re- 
placed by  that  of  another.  The  sculptor  of  the 
Renaissance  was  either  a  stone  carver  or  a 
bronze  founder  or  both,  and  the  craft  he  prac- 
tised was  the  craft  of  carving  or  of  metal 
working,  the  modeling  being  only  a  prelimi- 
nary and  being  sometimes  dispensed  with  alto- 
gether. The  modern  sculptor  tends  to  become 
a  modeler  and  to  put  all  his  strength  into  the 


clay,  the  final  carrying  out  of  his  ideas  being 
largely  intrusted  to  others,  and  his  knowledge 
and  invention  count  for  much  more  than  his 
skill  of  hand,  while  the  worker  in  stone  or 
bronze  rarely  becomes  an  original  artist.  Of 
course  the  best  of  our  sculptors  do  not  only 
control  and  oversee  the  final  carrying  out  of 
their  work,  but  actually  put  hand  to  it  them- 
selves, at  times,  and  even  when  they  do  not 
they  must  vary  the  manner  of  modeling  they 
employ  according  to  the  material  of  the  defini- 
tive v/ork,  and  these  variations  of  manner  they 
will  teach  their  assistants.  Also  there  is  a 
great  deal  to  be  learned  in  a  sculptor's  work 
shop  hardly  likely  to  be  picked  up  elsewhere, 
were  it  only  the  mecl'.anics  of  setting  up  great 
armatures,  the  processes  of  pointing  and  en- 
larging small  models,  and  the  rest.  Still  there 
is  some  tendency  to  a  divorce  between  the 
original  artist  and  the  workman,  and  it  is  diffi- 
cult for  the  modern  sculptor  to  become  a  thor- 
ough master  of  his  craft,  thinking  naturally 
in  stone  or  bronze  rather  than  in  clay. 

There  is  another  respect  in  which  the  edu- 
cation afforded  by  the  apprenticeship  of  the 
Renaissance  was  greatly  superior  to  that  ob- 
tainable in  a  modern  studio.  The  Renaissance 
master  was  often  a  painter  as  well  as  a  sculp- 
tor and,  not  infrequently  an  architect  as  well, 
and  the  essential  unity  of  the  three  great  arts 
of  design  was  inevitably  impressed  upon  his 
pupils.  The  modern  sculptor  rarely  knows  any- 
thing of  painting  or  architecture,  and  his  studio 
assistant  has  little  opportunity  even  to  learn 
drawing,  the  foundation  of  all  the  arts.  If  he 
would  learn  to  draw  he  must  study  in  an  art 
school,  and  he  is  generally  encouraged  to  do  so  • 
in  such  time  as  his  necessary  work  leaves  at  his 
own  disposal.  In  the  modern  art  school  the 
students  are  allowed,  or  even  required,  to  change 
from  class  to  class,  and  their  chance  of  acquir- 
ing some  notion  of  the  interdependence  of  the 
arts,  and  some  breadth  of  artistic  culture,  is 
greater  than  that  of  the  mere  studio  assistant. 
Such  interchange  of  work  between  drawing  or 
painting  and  modeling  would  be  of  great  benefit 
to  the  painter  also,  if  he  more  often  took  ad- 
vantage of  it,  but  is  hardly  as  essential  to  him 
as  to  the  sculptor. 

In  some  measure,  then,  the  schools  offer  a 
valuable  supplement  to  the  training  of  the 
studio,  but  they  do  not  give  nearly  all  that  they 
might  or  should  give.  Of  the  true  meaning 
of  composition,  and  of  the  difference  between 
artistic  expression  and  imitation,  the  school, 
at  its  best,  can  give  no  such  idea  as  can  the 
studio,  where  the  actual  production  of  a  work 
of  art,  through  all  its  stages,  may  be  watched. 
Yet  the  students  might  be  encouraged  and  aided 
in  the  actual  carrying  out  of  original  work, 
taught  something  of  the  difference  between  the 
use  of  the  model  for  the  attainment  of  a  pre- 
determined result  and  the  mere  copying  of  a 
set  pose,  and,  possibly,  instructed  in  casting, 
pointing,  marble  cutting  and  even  bronze 
founding  and  chasing  and  the  production  of 
various  patina.  A  thorough  mastery  of  draw- 
ing cannot  be  too  much  insisted  upon.  Of 
course  the  constant  study  of  modeling  from 
the  living  figure  would  continue  to  be  the  prin- 
cipal element  of  training,  but  it  would  be  well 
if  some  study  of  drapery  and  costume  could 
be  added  to  it.  The  graduate  of  our  art  schools, 
either  painter  or  sculptor,  generally  knows  lit- 
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tie  or  notliiriK  of  the  arrangement  of  draperies 
and  this  is  one  of  his  most  serious  deficiencies. 

Such  a  course  of  instruction  as  is  here 
sketched  has  been  attempted,  but  has  never 
been  thoroughly  worked  out  in  our  schools. 
It  could  hardly  fail  to  prepare  the  student  for 
more  efficient  service  in  the  studio  of  a  master 
than  he  is  now  generally  able  to  give,  and  to 
enable  him  to  acquire  more  surely  and  rapidly 
that  practical  knowledge  of  real  work  which 
'<  school,   however  managed,  can  supply.     See 

VKCniTECTURE,    EDUCATION    IN;    PaINTINC,    EDU- 
CATION  IN.  Kenyon   Cox. 

Sculpture  Society,  National.  This  society 
was  founded  30  May  1893  and  incorporated 
1896.  Up  to  the  earlier  of  these  dates  sculpture 
had  received  somewhat  grudgingly  a  place  in  the 
picture  exhibitions  and  this  fact  led  the  sculp- 
tors to  band  together  for  a  separate  organiza- 
tion. In  189s  an  exhibition  for  sculpture  alone 
was  held  in  New  York,  the  objects  shown  hav- 
ing the  advantage  of  a  background  of  architec- 
ture, trees,  shrubbery,  and  flowers.  One  reason 
for  the  existence  of  the  National  Sculpture  So- 
ciety was  to  provide  a  centre  of  authority  re- 
garding public  and  private  monuments,  and 
among  the  public  works  where  its  influence  has 
been  exerted  are  the  decorations  for  the  Library 
of  Congress,  for  the  decorative  sculptures  on  the 
building  of  the  Appellate  Court  of  New  York, 
the  Dewey  Arch  and  Colonnade  erected  at 
Broadway  near  Madison  Square,  New  York,  to 
celebrate  the  home  coming  of  -Admiral  Dewey, 
and  the  decorative  sculptures  on  the  New  York 
Public  Library  now  in  process  of  erection. 

Soup,  one  of  the  names  of  an  important 
American  food-fish  iStcnotomus  clirysof's)  be- 
longing to  the  family  St^aridcc,  to  which  the 
sheepshcad  and  snapper  also  belong.  Besides 
some  technical  characters  of  the  skeleton  and 
swim-hladdcr  the  scup  may  be  known  among 
fishes  inhabiting  the  same  region  by  its  deep 
compressed  body,  prominent  dorsal  spines,  of 
which  the  third  is  elongated  and  the  caninelike 
incisor  teeth.  The  color  is  silvery  gray  with 
purplish  reflections  above,  pure  silvery  on  the 
sides  below.  This  fish  is  abundant  from  Cape 
Cod  to  the  Carolinas  and  reaches  a  large  size 
on  rocky  ledges  where  food  is  abundant,  though 
ordinarily  not  exceeding  9  or  10  inches  in  length  ; 
it  reaches  a  remarkable  size  at  the  age  of  two 
years.  Consult:  Goode,  'American  Fishes,' 
New  York  1888;  Jordan  and  Evermann.  '.'\mer- 
ican  Food  and  Game  Fishes,'   New  York  1902. 

Scurvy,   a  disease  resembling  purpura,  char- 
acterized by  inanition,  anemia,  asthenia,  ccchy- 
'^cs,   and   a   tendency  to   swelling   and   blced- 

■i  of  the  gums.  It  is  mainly  due  to  dis- 
lered  nutrition  from  improper  food.  Some- 
iics  it  follows  a  deficiency  of  fresh  vegetables 
•liid  fruits,  or  an  excess  of  salt  fisli  and  pork, 
the  use  of  tainted  food,  a  too  monotonous  diet, 
or  an  insufficient  amount  of  food.  General  ill 
health  and  malnutrition,  and  a  cold,  damp  win- 
ter, compelling  persons  to  house  themselves,  are 
predisposing  causes.  No  condition  of  the  blood 
differing  from  that  found  in  other  ana>mias  has 
Iiien  recognized.  Some  believe  that  the  disease 
i  an  infection  because  it  has  often  spread  rap- 
idly in  prisons,  workhouses,  etc.,  and  sometimes 
has  a  distinct  period  of  incubation,  and  because 
one  attack,  as  a  rule,  confers  immunity.  It  is  not 
related  to  relapsing  fever,  which  is  contagious. 


Up  to  the  middle  of  the  last  century  scurvy 
was  frequent  during  wars,  pestilences,  and  fa- 
mine, and  especially  on  long  sea-voyages  when 
the  diet  consisted  largely  of  bread,  tea,  and 
salt  meat.  During  the  Crimean  war  23.000 
cases  of  scurvy  occurred  among  the  French 
troops  alone,  and  in  the  American  Civil  War 
15  per  cent  of  the  deaths  were  from  this 
disease,  though  many  cases  recovered,  owing  to 
the  use  of  vegetable  food  furnished  by  the  Sani- 
tary Commission.  At  the  present  time  scurvy 
is  comparatively  rare,  as  most  vessels  going  on 
long  voyages  are  supplied  with  a  variety  of  anti- 
scorbutics, canned  meats,  lime-juice,  lemons, 
and  other  fruits,  vegetables,  etc.,  and  on  land, 
in  civilized  countries,  or  at  least  where  hygiene 
is  not  rudimentary,  fresh  fruits  and  vegetables 
are  more  used  than  formerly. 

In  scurvy  the  blood  coagulates  poorly,  its 
red  corpuscles  are  diminished,  while  the  white 
are  increased  in  number.  Sometimes  there  is 
oedema  of  the  feet  and  ankles  and  serous  exu- 
dation into  the  pleural  and  large  joint  cavities. 
There  are  purpuric  spots  in  the  skin,  especially 
on  the  legs,  ecchymoses  in  the  pleura,  pericar- 
dium, cerebro-spinal  meninges,  synovial  mem- 
branes and  in  the  mucous  lining  of  the  bronchi 
and  a,limentary  canal ;  and  hematoma  in  mus- 
cles like  the  gastrocnemius  and  glutaMis,  which 
may  suppurate  or  in  part  organize.  The  gums 
are  swollen,  especially  about  the  teeth,  and 
their  deeper  layers  are  thickened ;  fatty  changes 
occur  in  the  liver,  spleen,  kidneys,  and  heart ; 
the  bones  may  be  carious  or  fractured:  and  the 
bone-marrow  and  mesentric  glands  may  dis- 
play hemorrhagic  infiltration.  In  infants  the 
ecchymoses  are  almost  entirely  subperiosteal, 
the  blood  raising  the  periosteum  (usually  of 
femur,  sometimes  of  tibia  or  fibula,  rarely  of  the 
bones  of  forearms  or  other  parts)  in  a  fusiform 
swelling,  surrounding  the  bone.  The  bones 
become  thickened  and  sometimes  superfici.illy 
necrosed.  The  epiphyses  may  separate.  The 
gums  may  be  spongy. 

The  symptoms  of  scurvy,  which  usually  de- 
velop slowly,  include  lassitude,  an;emia,  flac- 
cidity  of  nuisclcs,  a  cool,  dry  skin,  with  some- 
times a  yellowish  pallor.  When  the  disease  is 
developed  the  gums  are  red,  nodular,  or  fun- 
gous, and  bleed  readily.  When  the  disease  is 
advanced,  hemorrhage  occurs  internally  or  ex- 
ternally, the  breath  is  offensive,  the  gums  ulcer- 
ate, and  the  teeth  loosen.  There  is  thirst,  with 
a  craving  for  sour  food  and  condiments;  the 
joints  are  swollen  and  painful  ;  syncope,  dysp- 
ncca,  and  pulmonary  congestion  are  common: 
the  urine  is  scanty,  high-colored,  and  less  than 
normally  acid  :  the  temperature  is  .subnormal 
(96°  F.  or  97°  F.).  The  patient  is  pale,  feeble, 
much  emaciated,  mentally  depressed,  an<l  may 
have  low  delirium  and  coma.  Meningeal  hem- 
orrhage may  cause  convulsions  or  hemiplegia. 
In  infants,  over  the  inflamed  periosteum  there 
is  intense  pain  and  tenderness,  swelling,  and 
a  tense,  shiny  skin.  The  child  .screams  when 
moved,  loses  appetite,  emaciates,  grows  pale  and 
feeble,  perspires  freely.  There  is  usually  diar- 
rha-a,  sometimes  hematuria,  hemorrhagic  blebs 
in  the  pharynx,  and  extravasation  of  blood  in 
the  orbit.  Other  extravasations,  however,  are 
rare. 

Scutari,  Turkey,  (i)  capital  of  the  saniak 
of  Scutari  in  Albania,  at  the  confluence  of  the 
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Bojani  and  Drinassi,  lies  near  tlie  lake  of  the 
same  name.  The  town  is  fortilied,  the  citadel 
crowning  an  eminence.  There  are  besides,  two 
castles,  mosques,  Greek  and  Catholic  churches, 
ship-building  yards,  and  factories  for  cotton  and 
fire-arms.  There  is  an  active  trade.  The  ex- 
ports include  wool,  wax,  hides,  skins,  tobacco, 
and  dried  fish,  sent  to  Trieste,  Venice  and 
Avlona.  The  imports  are  colonial  produce,  silk 
and  other  manufactured  goods  which  are  sold 
at  the  large  fairs.  The  fisheries  are  important. 
Pop.  35.000. 

(2)  The  province  or  Sanjak  of  Scutari  con- 
tains 4.516  square  miles,  and  has  a  population  of 
322.000. 

(3)  The  Lake  of  Scutari  is  18  miles  long, 
by  6  miles  wide;  on  the  northwest  it  receives 
the  Moracca.  The  Bojana  forms  its  outlet  into 
the  Gulf  of  Drino  in  the  Adriatic  Sea. 

Scylla,  sil'a,  a  character  in  mythology,  the 
daughter  of  Nisus,  king  of  Megara,  who,  when 
ilinos  came  from  Crete  to  attack  Megara,  in 
revenge  for  the  death  of  his  son,  Androgeos, 
was  led  by  her  love  for  Minos  to  cut  off  from 
the  head  of  her  father,  King  Nisus,  a  purple 
lock  of  hair,  which  w'hile  it  remained  on  the  head 
of  Nisus,  made  it  impossible  for  Minos  to  take 
the  city.  Megara  was  captured  and  Nisus  slain, 
and  Scylla  was  either  drowned,  or  changed  into 
a  fish  which  Nisus,  changed  into  an  eagle,  con- 
stantly pursued. 

Also  another  Scylla,  mentioned  in  the  Odys- 
.sey,  as  a  monster  with  twelve  feet,  six  necks  and 
5ix  mouths,  and  occupying  a  rock  on  the  Italian 
coast.  Legends  represent  her  as  having  been 
a  beautiful  woman  changed  into  •  a  monster 
through  the  jealousy  of  Circe  or  Amphitrite. 

Scylla  and  Charybdis,  ka-rib'dis,  the  for- 
mer a  promontory  of  southern  Italy,  at  the  en- 
trance of  the  strait  which  divides  Italy  from 
Sicily.  Navigation  around  this  promontory  v.-as 
considered  dangerous  by  the  ancients,  but  is 
regarded  by  moderns  as  not  attended  by  special 
difficulty.  Charybdis  is  a  whirlpool  nearly  op- 
posite the  entrance  to  the  harbor  of  Messina  in 
Sicily,  the  navigation  of  which  is  regarded  as 
very  dangerous  even  to  vessels  of  the  present 
age  and  which  must  have  been  extremely  peril- 
ous in  ancient  times.  "Between  Scylla  and 
Charybdis."  means  to  be  confined  to  a  choice 
between  two  dangerous  situations. 

Scythians,  sitht-anz.  This  name  was  very 
vaguely  used  by  ancient  writers.  It  was  some- 
times applied  to  a  particular  people,  and  at 
others  was  extended  to  all  the  nomadic  tribes 
which  wandered  over  the  regions  to  the  north  of 
the  Black  and  the  Caspian  Seas,  and  to  the  east 
of  the  latter.  Scythia  is  used  in  the  same  indefi- 
nite manner,  sometimes  for  the  country  of  the 
Scythians,  and  sometimes  for  those  now  called 
Mongolia  and  Tartary.  The  Scythians  may  be 
distinguished  into  Asiatic  and  European.  Among 
the  former  the  ancients  included  a  great  number 
of  northern  nations,  with  whose  origin  they 
were  unacquainted,  and  who  were  probably  of 
different  races.  The  Scythians  were  for  some 
time  a  ruling  people  in  Asia.  They  are  con- 
sidered as  the  progenitors  of  the  Turks,  Tartars, 
and  Manchus:  the  ancients  considered  the  Per- 
sians, Parthians,  and  Baotrians  as  their  descend- 
ants. The  European  Scythians,  in  the  time  of 
Herodotus,  inhabited  the  country  from  the  Ister 


(Danube)  to  the  sources  of  the  Dniester  and  the 
Dnieper,  in  the  neighborhood  of  the  Don,  and 
along  the  northern  shores  of  the  Black  Sea.  Of 
this  region  that  portion  extending  from  the  Dan- 
ube to  the  city  of  Carcinitis  was  called  Old 
Scythia,  and  the  peninsula  (Taurida)  to  the 
Borysthenes  was  called  Little  Scythia,  which 
name  in  Strabo's  time  included  the  country  as 
far  as  the  Danube,  formerly  occupied  by  the 
Thracians.  and  therefore  comprised  Old  Scythia. 
The  Scythians  of  Herodotus  were  Mongolians. 
They  correspond  with  the  modern  Slavonians. 
They  were  anciently  a  nomad  race.  They  were 
divided  into  hordes,  the  chief  of  which  was 
called  the  Royal  Scythians.  To  this  horde  all  the 
others  paid  a  sort  of  allegiance.  In  the  time 
of  the  Ron-.an  Empire  the  name  Scythian  in- 
cluded the  w^hole  of  the  Mongol  race,  and  ex- 
tended over  Northern  Asia  from  the  Volga  to 
the  frontiers  of  India.  The  people  of  this 
region,  being  little  known,  were  the  subject  of 
numerous  fables. 

Sea.     See  Ocean. 

Sea-acorn,   or  Acorn-bamacle,  a  barnacle 
of  the  family  Balanida.     See  Barnacle. 

Sea'-anem'one,  a  popular  name,  having 
reference  to  their  flower-like  aspect,  for  certain 
polyps  or  ccelenterate  animals  belonging  to  the 
suborder  Actinaria  of  the  order  or  class  An- 
tliozoa.  The  sea-anemones  are  sac-like  animals 
of  a  more  or  less  cylindrical  form,  usually  fixed 
by  a  base  or  foot  to  some  firm  body,  and  with  3 
disk  at  the  opposite  end  in  which  is  the  slit-like 
mouth  surrounded  by  whorls  of  simple  hollow- 
tentacles  in  greater  or  less  number,  but  nearly 
always  some  multiple  of  six.  From  the  mouth 
a  short  tubular  gullet  or  oesophagus  reaches  into 
the  cavity  of  the  body,  to  the  walls  of  which  it 
is  connected  by  radiating  septa  or  mesenteries, 
which  divide  the  body-cavity  into  a  correspond- 
ing number  of  sacs,  with  all  of  which  the 
oesophagus  communicates  by  a  central  space  into 
which  the  septa  do  not  reach.  A  pair  of  ciliated 
grooves  or  siphonoglyphs  extend  along  opposite 
sides  of  the  oesophagus  and  into  the  correspond- 
ing corners  of  the  mouth.  These  always  remain 
open  and  are  the  seat  of  inflowing  and  out- 
flowing currents  of  water,  serving  a  respiratory 
function  as  well  as  for  the  transportation  of 
waste  matter  from  the  body.  The  body-walls,  as 
well  as  the  tentacles,  which  are  outgrowths  from 
them,  are  very  contractile  and  largely  composed 
of  muscles  arranged  in  a  circular  and  a  longi- 
tudinal layer,  the  former  serving  for  purposes 
of  extension,  the  latter  for  retraction.  These 
muscles  have  special  relations  to  the  mesenteries. 
The  mesenteries  are  vertical  radiating  septa 
reaching  from  the  mouth  disk  or  peristome  to  the 
base,  and  from  the  body  wall  to  the  oesophagus, 
but  below  the  level  of  the  latter  ending  freely. 
They  are  not  strictly  radial  in  arrangement  but 
are  grouped  in  pairs  almost  always,  like  the 
tentacles,  in  some  multiple  of  six.  The  mesen- 
teries corresponding  to  the  siphonoglyphs  differ 
in  structure  from  all  of  the  others  and  are 
termed  directive;  the  others  form  different 
classes  according  to  the  order  and  degree  of 
development.  The  inter-mesenteric  sacs  may 
further  communicate  by  one  or  two  pores  in  each 
mesentery.  Along  the  edges  of  the  septa  the 
testes  and  ovaries  are  developed  from  the  cells 
lining  the  gastric  cavity.     Digestive  cells  are  also 
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found  in  the  same  region  as  well  as  an  area  filled 
with  stinging  thread  cells  or  neniatocysts.  In 
some  species  the  latter  are  found  in  addition 
upon  delicate  threads  or  acontia  which  may  be 
protruded  through  the  mouth  or  cinclides. 

Most  of  the  anemones  live  singly,  but  some 
are  colonial,  in  which  case  they  never,  liUe  the 
closely    related    stone    corals,    form    an    internal 
limy   skeleton,   but   may  form   a   superficial   one 
in  the  ectoderm.     Generally  they  live  attached  to 
rocks  or  piles,  but  a  few  burrow  in  mud  or  sand, 
some  as  commensals  fix  themselves  to  shells  in- 
habited by  hermit  crabs,  etc.,  and  a  few  are  truly 
parasitic    in    jellyfishcs.     All    are    marine;    most 
sublittoral,  some  deep-sea  and  a  very  few  pelagic. 
They  reproduce  both  asexually  by  budding  and 
fission   and   sexually  by  eggs  and   spermatozoa, 
which  are  usually  produced  by  different  individ- 
uals.    The    eggs    are    fertilized    in    the    gastric 
cavity  and  escape  from  the  mouth  in  most  cases 
as  minute  free-swimming  larvae  or  planulx  which 
soon    attacli    themselves,    develop    mouth,    ten- 
tacles  and   mesenteries,   the   latter   in   a    definite 
'irder,  until  the  adult  structure  is  attained.     Sea- 
inemones  are  carnivorous,  but,  having  very  lim- 
ited  powers  of  locomotion,  are  dependent  upon 
-iich   food  as  falls  upon  the  expanded  tentacles 
.•mil   peristome.      This    is   captured   through   the 
jiaralyzing  etTcct  of  the  stinging  cells  or  engulfed 
!'\-   the   infolding   tentacles   and   passed   through 
V>  mouth  into  the  gastric  cavity  for  digestion, 
L-   undigested   portion   being   rejected   through 
J  mouth.     They  will  devour  a  surprising  quan- 
y  of  food  and  grow  rapidly;  and  if  starved, 
gradually  shrink  to  almost  the  point   of  disap- 
pearance without  losing  their  form.     The  species 
are  quite  numerous  and  are  chiefly  distinguished 
by  the  arrangement  of  the  septa  and   tentacles, 
with  color,   form,  etc.,  as  minor  characteristics. 
Most  of  ihcm  and  i)articularly  the  tropical  forms 
•lie  beautifully  colored.     A  large,  handsome  and 
liable    species    very    common    on    the    rocky 
Hires  of  New   England   is  Mctridium  margin- 
iiin,  which  makes  an  interesting  inmate  of  the 
;  irinc  aquariu'-.  .    Consult:  Lankester,  'Treatise 
n  Zoology,'  Pt.  II.  (London  igoi)  ;  for  .-Vmer- 
'  an     species,     Parker,     'American     Naturalist' 
(1900). 

Sea-bass,  a  fish  (CciUroprislis  siriattis)  of 
the  family  Scrraniila-  (q.v.),  also  known  as  the 
black-fish,  etc.  It  commonly  attains  the  length 
f  about  a  foot  and  a  weight  of  2  to  4  pounds, 
d  is  readily  known  by  the  large  mouth  with  the 
i"-th  of  moderate  and  nearly  uniform  size,  the 
-■■Tiinoth  area  on  top  of  the  head,  the  rather  large 
very  rough  stenoid  scales,  continuous  dorsal  fin 
v.iih  very  strong  spine  and  the  slightly  trilobate 
tail  with  a  short  filamentous  tip  to  the  upper 
■  ingle.  The  color  is  mottled  bl.ackish  with  more 
'  r  less  evident  parallel  pale  streaks.  The  sea- 
bass  is  well  known  along  the  entire  Atlantic 
1  roast  of  the  United  Slates  and  is  very  common 
li'm  Cape  Cod  to  the  mouth  of  Chesapeake 
lay.  It  lives  on  rocky  ledges  wherever  an 
aluindance  of  food  offers  itself,  and  feeds  vo- 
ririously  upon  all  sorts  of  small  crustaceans, 
fishes,  s(|uids,  and  other  mollusks,  etc.  The  sea- 
bass  is  a  sluggish  bottom-loving  fish,  but  appears 
to  be  somewhat  migratory.  It  spawns  in  June 
"id  the  eggs  are  of  small  size  and  buoyant. 
1  'iiring  the  summer  large  numbers  of  the  young 
collect    in    the    shallow    bays,    where    cel-grass 


grows  in  abundance.  Owing  to  its  abundance 
and  the  readiness  and  determination  with  which 
it  takes  the  hook  this  is  deservedly  a  favorite 
with  anglers  who  lack  the  opportunity  or  skill 
to  cope  with  nobler  game.  The  fishing  is  done 
with  hand-lines  in  from  5  to  20  fathoms  of 
water,  a  heavy  lead  and  a  stout  hook,  preferably 
baited  with  squid,  being  required.  Where  they 
are  plentiful  two  fish  are  frequently  brought 
up  simultaneously  on  as  many  hooks  and  large 
strings  are  taken  during  a  single  slack  water, 
which  is  tb.e  time  best  suited  to  their  capture. 
For  the  market  large  numbers  of  sea-bass  are 
taken  by  lines  and  in  pound  nets  on  the  coasts 
of  New  Jersey  and  Massachusetts.  The  firm- 
ness, whiteness  and  sweetness  of  its  flesh  makes 
this  a  table  favorite,  especially  for  chowder. 
The  sea-bass  is  readily  propagated  artificially,  but 
there  has  been  no  necessity  for  entering  upon 
this  work  on  a  large  scale.  The  name  is  also 
sometimes  applied  to  various  other  more  or  less 
closely  related  species. 

Sea-beans,  very  hard-shelled  seeds  of  trop- 
ical plants  carried  by  ocean  currents,  and  depos- 
ited on  various  beaches,  where  they  occasionally 
take  root.  Those  washed  up  on  the  Florida 
sands  take  a  high  polish  and  are  made  into  jew- 
elry and  souvenirs.  The  polished,  marble-like, 
pale-gray  seeds  are  those  of  a  tall  Central  -Amer- 
ican shrub  (Casalpinia  bouducella)  ;  they  are 
known  in  their  native  country  as  the  nicker  or 
bondue  nuts,  and  are  employed  for  necklaces  and 
by  Indian  doctors  as  a  tonic  and  vermifuge. 
Other  common  sea-beans  are  flattened,  like  lima 
beans,  with  a  pitted  or  granular  surface,  and  are 
of  various  sizes  and  hues,  ranging  through 
shades  of  red  and  brown  to  black  or  mottled. 
These  are  the  fruits  of  species  of  Mucuiui,  climb- 
ing shrubs  widely  dispersed  through  the  tropics, 
and  very  annoying  to  travelers,  as  the  seed-pods 
are  covered  with  stinging  hairs,  easily  detached. 
The  Queensland  nut,  the  Kindal-Kindal  of  Aus- 
tralia, is  a  nutritious  nut,  the  fruit  of  a  small 
Australian  tree  {Macadainia  tcrnifoUa)  and  so 
valuable  as  a  food  that  no  one  is  allowed  to  fell 
the  trees.  The  seed  is  about  the  size  of  a  hazel- 
nut, with  somewhat  the  same  flavor.  It  is  squar- 
ish, jet  black,  with  a  polished  surface  of  iron-like 
hardness.  The  very  large  seed,  known  as  the 
liver-bean,  is  so  called  from  its  color,  and  is  the 
fruit  of  the  Enlada  scaiidcits,  a  woody  climber  of 
Australia,  the  West  Indies  and  other  tropical 
islands,  bearing  pods  2  to  4  feet  long  and  several 
inches  wide.  The  kernels  of  the  seeds  have  been 
used  for  washing  the  hair  and  for  laundering, 
and  the  shells  arc  turned  into  snuiT-bo.xcs,  etc. 

Sea-bear.     Sec  Seal. 

Sea-blite.     See  Goosefoot. 

Sea-breams,  fishes  of  the  marine  family 
S/'aridtc,  represented  in  the  United  States  by  the 
shecpshead  and  its  congeners.  They  are  coast- 
fishes  of  moderate  size,  distributed  throughout 
the  warm  and  temperate  parts  of  the  world,  and 
are  usually  of  dark  coloration.  They  are  distin- 
guished by  the  strength  and  elaboration  of  their 
teeth,  fitting  them  for  sei'ing  and  chewing  crus- 
t.'iceans,  mussels,  and  shellfish  of  all  sorts.  The 
fish  most  famous  under  this  name  is  probably 
that  of  the  Mediterranean  Cltyysof<lirys  auratii, 
called  gilthead  in  England,  which  sometimes 
reaches  a  weight  of  20  pounds,  and  was  one  of 
the  kinds  fattened  bv  the  Romans  of  the  classic 
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age  in  fish  ponds  and  regarded  as  especial  deli- 
cacies. 

Sea  Buckthorn,  or  Sallow-thorn,  a  mono- 
typic  genus  {Hi^pophac)  of  the  Thymclaincc, 
confined  to  temperate  Europe  and  Asia,  and  liv- 
ing near  sea-coasts  and  alpine  rivers.  The  single 
species,  H.  rhamnoidcs,  is  a  thorny  shrub,  some- 
times cultivated,  especially  for  hedges  near  the 
sea,  where  it  grows  luxuriantly,  preferring  a 
sandy  soil.  The  leaves  are  linear  lanceolate,  sil- 
very in  color ;  the  flowers  dioecious,  with  a  tubu- 
lar perianth  that  in  maturity  becomes  succulent 
and  encloses  the  seed,  thus  forming  an  orange- 
colored  fruit  which  is  agreeably  acid.  These 
berries  are  very  abundant  and  are  used  for  mak- 
ing fish-sauces,  jellies  and  other  condiments. 

Sea-cocoanut.     See  Palms. 

Sea-coot,  a  gunners'  name  for  certain 
dark-colored  ducks,  especially  the  American, 
scoter  (q.v.). 

Sea-cow,  a  name  often  applied  generally 
to  sirenians  (see  Sirenia  ;  1M.\>:atee),  but  espe- 
cially restricted  to  the  species  formerly  inhabit- 
ing the  Pacific  coast  of  Kamchatka,—  Steller's 
sea-cow  (Rhytiiia  stellcri),  now  extinct.  Struc- 
turally it  differs  from  other  sirenians  in  the  total 
absence  of  teeth,  the  masticating  surfaces  of  the 
jaws  being  merely  horny  pads,  very  dense  and 
hard.  The  tail  was  lobed  and  the  fore  limbs 
small  truncate  paddles.  This  was  a  very  large 
animal,  attaining  a  length  of  25  feet  and  being 
very  bulky.  It  is  now  entirely  extinct  and  was 
nnder  the  observation  of  white  men  for  a  bare 
quarter  of  a  century.  In  1741  the  explorer  Ber- 
ing and  the  naturalist  Steller  discovered  this 
great  animal  about  the  shores  of  two  small 
islands,  now  known  as  Bering  and  Copper 
islands,  in  the  extreme  north  Pacific  Ocean.  It 
is  not  known  to  have  lived  elsewhere  and  there 
is  no  proof  that  any  examples  have  been  seen 
since  that  killed  in  1768.  Steller  has  preserved 
an  account  of  their  habits  and  anatomy  during 
the  period  when  he  was  a  shipwrecked  resident 
of  that  inhospitable  region.  The  animals  were 
at  that  time  very  abundant  in  the  shallow  waters 
about  the  islands,  where  they  fed  upon  the  large 
sea-weeds  which  grow  there  so  plentifully.  They 
were  extremely  sluggish  and  Inactive  and  of  an 
unsuspicious,  affectionate  disposition.  Upon 
Steller's  return  to  Germany  his  discovery  and 
suggestion  that  the  flesh  of  these  great  sea-cows 
be  utilized  by  explorers  were  published.  Rus- 
sian traders  and  trappers  visited  the  islands  in 
large  numbers,  and  in  the  short  space  of  time 
noted,  exterminated  this  interesting  animal. 

Sea-cucumber,  a  holothurian   (q.v.). 

Sea-devil,  a  devil-fish  (q.v.). 

Sea-dove,  the  little  auk.     See  Dovekie. 

Sea-eagle,  an  eagle  of  the  genus  Haliactus, 
especially  the  white-tailed  eagle  or  Erne  (H.  al- 
bicilla)  of  Europe.     See  Eagle. 

Sea-egg.     See  Egg-urchin  ;  Sea-uechin. 

Sea-elephant     See  Elephant-se.\l. 

Sea-fan.      See  Gorconia. 

Sea-fir,  a  sertularian.     See  Ccelenterata. 

Sea-fox,  a  shark.      See  Thresher. 

Sea-hares,  a  genus  (Aplysia),  of  opistho- 
branchiate  gastropod  mollusks,  in  which  the  shell 
is    either   absent   or    very   rudimentary,    and    is 


concealed  by  the  mantle.  These  animals  are 
slug-like  in  appearance,  and  derive  their  popular 
name  from  the  prominent  character  of  the  front 
pair  of  tentacles  which  somewhat  resemble  the 
ears  of  a  hare.  The  side  lobes  of  the  mantle  are 
used  as  fins,  and  are  reflected  over  the  sides  and 
back  of  the  sea-hares,  these  portions  of  the  man- 
tle thus  concealing  the  shell.  This  latter  struc- 
ture, when  developed,  is  of  oblong,  flexible,  and 
transparent  character.  The  gills  are  placed  in 
the  centre,  and  at  the  posterior  portion  of  the 
dorsal  surface  or  back;  and  four  tentacles  exist. 
Eyes  are  present,  and  are  situated  at  the  base  of 
the  hinder  tentacles. 

The  sea-hares  are  widely  distributed  through- 
out most  seas,  and  generally  inhabit  muddy  or 
sandy  tracts.  The  eggs  are  deposited  in  long 
strings.  The  food  consists  chiefly  of  sea-weeds, 
but  they  also  devour  small  crustaceans,  mollusks, 
and  annelids.  The  mouth  possesses  thick  mus- 
cular lips,  and  the  stomach  is  of  compound 
nature,  consisting  of  a  crop,  muscular  gizzard 
and  accessory  cavities.  The  sea-hares  were  no- 
torious among  the  ancients  for  their  supposed 
venomous  properties,  and  formed  ingredients 
in  the  poisonous  compounds  used  of  old  to  de- 
stroy enemies.  Locusta  is  thus  said  to  have 
used  them  against  the  enemies  of  Nero ;  and  they 
formed  ingredients  in  the  draught  prepared  for 
the  tyrant  himself.  Domitian  was  similarly  sus- 
pected of  administering  the  poisonous  Aplysiadoe 
to  his  brother  Titus.  And  when  Apuleius  was 
accused  of  practising  magic  a  chief  proof  against 
him  was  the  fact  that  he  had  employed  fishermen 
to  obtain  sea-hares  for  him.  These  animals, 
however,  are  harmless  so  far  as  poisonous  prop- 
erties are  concerned,  except  that  some  species 
exude  an  acrid  liquor  irritating  to  the  human 
skin.  The  "lernasa"  (Aflysia  leporina)  of  the 
Bay  of  Naples  has  an  evil  reputation  among  fish- 
ermen for  causing  pain  and  sickness  when 
touched.  The  sea-hares  also  emit  a  fluid  of  a 
rich  purple  hue,  which,  like  the  ink  of  the  cuttle- 
fishes, has  the  property  of  diffusing  itself  quickly 
throughout  the  surrounding  water.  Gosse  men- 
tions that  a  West  Indian  species  of  Aplysia, 
on  being  put  into  a  basin  of  clear  sea-water, 
emitted  sufficient  of  this  purple  secretion  to  tinge 
deeply  the  whole  of  the  water  within  a  few  min- 
utes. 

Sea-horse,  a  small  fish  of  the  genus 
Hippocampus,  in  which  the  head  bears  a  close 
resemblance  to  that  of  the  knight  in  chess.  They 
belong  to  the  order  Lophobranchii  and  the  same 
family  (Syngnathida)  as  the  pipe-fishes  (,q.v. ). 
From  the  latter,  and  indeed  from  all  other  fishes, 
they  differ  in  having  a  prehensile  tail,  whi'ch  is 
long,  tapering,  and  quadrate  in  section,  owing  to 
the  integument  of  angulated.  bony  plates,  and 
lacks  altogether  the  caudal  fin.  The  body  is 
compressed,  curiously  prominent  below,  protected 
by  rings  of  spinous  bony  plates,  and  bears  small 
pectoral,  dorsal  and  anal  fins.  In  addition  to  its 
form  the  head  is  remarkable  in  being  supported 
at  right  angles  to  the  body-axis  on  a  neck-like 
construction.  Like  other  parts  it  is  protected  by 
tuberculated  or  spiny  bony  plates.  A  prolonged 
snout  bears  the  small  toothless  mouth  at  its  end. 
The  gills  are  tufted  and  their  arches  and  covers- 
poorly  developed.  About  half-a-dozen  closely 
similar  species  are  found  in  our  waters,  the  best 
known  of  which  is  H.  hudsonicus  found  in  shal- 
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lOw  bays  and  estuaries  along  the  Atlantic  coast 
.as  far  north  as  Cape  Cod.  There  is  no  more  in- 
ieresting  inmate  of  the  marine  aquarium  tlian  the 
sea-horse,  which  twists  its  tail  about  the  stems 
of  sea-planls,  among  which  it  seeks  concealment 
or  swims  slowly  in  a  very  unfishlike  attitude, 
with  coiled  tail,  upright  in  the  water.  As  in  the 
pipe-fishes  the  eggs  are  protected  until  hatched  in 
a  brood-pouch  at  the  base  of  the  tail  of  the  male. 
Other  species  occur  in  the  warm  waters  of  the 
Gulf  of  Mexico  and  California.  A  remarkable 
related  genus  is  Pliylloptryx,  of  Australian  seas, 
which  bears  numerous  long  cutaneous  streamers 
closely  mimicking  the  seaweeds  among  which  the 
animal  dwells. 

In  symbolic  and  heraldic  art  a  "sea-horse" 
appears  as  a  fabulous  marine  animal  with  fore- 
parts like  those  of  a  horse,  and  with  hinder  parts 
like  a  fish.  Neptune  is  depicted  as  using  them  to 
draw  his  chariot.  In  the  sea-horse  of  heraldry, 
a  scalloped  fin  runs  down  the  back.  In  biblical 
literature  and  early  books  generally  the  tern* 
often  refers  uncertainly  to  the  walrus  or  to  the 
hippopotamus. 

Sea  Islands,  the  islands  off  the  coast  of 
South  Carolina,  south  of  Winyah  Bay.  They 
are  a  chain  of  low,  flat  islands  noted  for  their 
fertility.  The  principal  islands  are  Hilton  Head, 
Port  Royal,  Saint  Helena,  Edisto,  Johns,  and 
James.  The  quality  of  the  long  fibred  "Sea 
Island  cotton"  is  famous,  and  the  rice  product  is 
large.  In  1893  and  in  1894  a  hurricane  visited 
several  of  the  islands,  inundating  them  with  the 
waves  of  the  sea,  and  destroying  the  crops. 

Sea-kale,  a  cruciferous,  large-leaved  peren- 
nial (Cra)iibe  marilinia)  indigenous  to  the 
coasts  of  Europe.  It  has  glaucous  cabbage-like 
foliage,  and  clusters  of  showy  white  flowers,  and 
is  cultivated  in  rich  soil  for  the  young  shoots 
and  unfolded  leaves,  which  arc  blanched  and 
eaten  as  spring  vegetables,  like  asparagus. 

Sea-lamprey.     See  Lamprey. 

Sea  Lavender,  a  name  common  to  various 
species  of  Sitilicc  (q.v.),  and  to  the  closely  al- 
lied Limonium  carolinianum,  a  North  American 
sea-coast  plant.  The  latter  has  very  long,  thick, 
rootstocks,  wliich  arc  employed  as  an  astringent 
drug;  tufts  of  radical,  oblanceolate  fleshy  leaves, 
and  wide-spreading  panicles  of  S-merous,  laven- 
der-lined, tiny  flowers,  standing  erect.  This  sea- 
lavender,  or  marsh  rosemary,  as  it  is  also  called, 
often  grows  over  such  large  areas  that  the 
marshes  seem  covered  with  low  hanging  blue 
mist.  The  flower  panicles,  when  dried,  are  often 
used  as  winter  ornaments,  since  tliey  keep  their 
form  and  color.  It  is  called  marsh-beet  in  Eng- 
land from  its  purplish  root,  and  was  the  red 
bchen  of  early  druggists. 

Sea-lemon,  a  shell-less  mollusk  of  the 
nudibranch  family  Dorida,  of  cosmopolitan 
range.  The  body  somewhat  resembles  a  lemon 
in  color,  showing  a  beautiful  plume-like  tuft  of 
gills  (when  expanded)  on  the  back.  These  mol- 
lusks  are  carnivorous,  feeding  on  zoophytes, 
Crustacea,  etc.,  and  live  under  stones  on  the 
bc.ich,  usually  near  low-water  mark.  The  eggs 
are  emitted  embedded  in  broad  gelatinous  rib- 
bon-like masses,  wliich  may  be  found  attached 
to  the  fronds  of  seaweeds.  These  "spawn-coils." 
as  they  are  named,  include  immense  numbers  of 
eggs.    Darwin  estimated  that  upward  of  600,000 


ova  were  contained  in  a  coil  found  at  the  Falk- 
land Islands. 

Sea-lettuce,  the  delicate,  thin,  waving 
fronds  of  Ulva  lactuca,  a  pale  green  sea-weed. 

Sea-lily,  a  crinoid  (q.v.),  especially  a  living 
example,  as  Pcntacrinus;  fossil  crinoids  are  often 
called  stone-lilies. 

Sea-lion.    See  Se.\ls. 

Sea-mat,  or  Horn-wrack,  a  colony  of  poly- 
zoans  (see  Polvzoa)  ;  specifically,  on  British 
shores.  Some  species  of  Flustra,  as  the  broad 
horn-wrath  {F.  foliacea). 

Sea-mink,  one  of  the  names  of  the  king- 
fish  {Mcnticirrhus  americanus).  Sae  King- 
fish. 

Sea-mouse,  a  free-moving  marine  annelid 
of  the  family  Aphroditidw,  the  most  highly  or- 
ganized of  "the  world  of  worms."  The  body  is 
oval,  the  head  is  provided  with  tentacles  and 
two  eyes,  and  the  back  is  covered  with  scales, 
which,  by  their  expansion  and  contraction,  pro- 
vide for  the  admission  and  expulsion  of  water 
from  the  gills  or  branchiae,  situated  beneath 
them.  The  most  notable  feature  of  these  ani- 
mals, however,  is  the  beautiful  iridescent  hues 
exhibited  by  the  hairs,  which,  as  in  other  Er- 
ratitia,  fringe  the  sides  of  the  body.  The  set» 
of  Aphrodite,  even  preserved  in  spirits  of  wine, 
still  give  out  these  brilliant  hues.  These  animals 
inhabit  deep  water,  and  may  be  obtained  by 
dredging,  although  they  are  frequently  cast  up 
on  shores  after  storms.  Various  genera  and 
species  exist,  some  of  which  are  North  Ameri- 
can. Consult  Verrill,  'Zoology  of  Vineyard 
Sound'   (1875). 

Sea-onion,  a  squills.  See  Scilla. 
Sea-otter, a  fur-hearing  animal  ( Lata.v  lutris) 
of  the  weasel  family  (MustcUdcc),  and  in  its 
webbed  hind  feet  and  aquatic  habits  resembling 
the  true  otter,  with  which  it  is  united  zoologically 
in  the  subfamily  Liitrinic.  The  sea-otter  is  of  a 
robust  build,  about  four  feet  long,  with  a  short 
blunt  tail,  short  limbs,  small  fore  feet  and  large, 
fully-wcbbcd  hind  feet.  The  ears  are  small  and 
the  broad  muzzle  bears  spreading  tufts  of  stout 
bristles.  There  are  but  two  incisor  teeth  on  each 
side  of  the  lower  jaw  and  the  molar  and  pre- 
molar teeth  are  remarkable  for  their  massiveness 
and  the  bhmtness  of  the  cusps.  The  inner  fur, 
which  is  very  soft,  dense  and  woolly,  is  deep 
brown  or,  in  old  animals  black,  the  longer  wliite- 
tipped  hairs  being  scanty  on  the  body,  to  which 
they  impart  a  hoary  aspect,  but  more  abundant 
on  the  yellowish  or  grayish  head  and  neck.  Sea- 
otters  were  formerly  very  abundant  on  rocky 
shores  and  islands  of  the  North  P.acific  on  both 
the  American  and  Asiatic  sides.  The  natives  of 
the  .MeiUian  islands  clothed  themselves  in  their 
skins,  but  with  the  increased  demand  for  the  fut 
in  China,  Europe  and  .'\merica,  and  especially 
among  the  Russian  nobility,  their  unremilling 
pursuit  by  native  and  white  hunters  has  rendered 
them  one  of  the  rarest  and  most  valued  of  fur- 
bearing  animals.  In  greatly  reduced  mnnbers 
tliey  are  still  foimd  in  .-Maska  and  within  the 
United  States  on  a  very  limited  reach  of  the 
Oregon  coast.  The  otters  are  now  found  espe- 
cially on  the  island-like  masses  of  the  giant 
bladder  kelp  or  sca-wced  and  much  persecution 
has  made  them  exceedingly  shy  and  wary. 
They   arc   strictly   marine   and   never   leave   the 
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vicinity  of  water.  Their  food  consists  of  various 
kinds  of  Crustacea,  mollusks  and  sea-urchins, 
which  are  easily  crushed  between  the  blunt  mas- 
sive teeth  which  are  not  at  all  adapted  to  a  fish 
diet.  A  single  young  is  born  at  a  time  and  at 
any  season,  and  is  nursed  by  the  mother  as  she 
lies  on  her  back  in  the  water.  A  century  ago 
a  single  trading  company  secured  as  many  as 
15,000  skins  valued  at  $1,000,000  in  one  year, 
"but  now  the  annual  production  of  all  the 
hunters  would  not  exceed  5,000,  and  single  skins 
are  worth  $150  to  the  hunter  and  $1,000  or  more 
at  the  final  market.  Formerly  they  were  taken 
in  nets,  or  shot,  speared  and  clubbed ;  but  now 
are  usually  shot  with  rifles  either  by  the  natives 
from  boats  or  while  patrolling  the  beach,  or 
from  observation  tripods  erected  by  white 
Tiunters  on  the  shores.  The  Alaskan  fishery  is 
now  regulated  by  law.  Consult:  Elliott,  'Report 
on  Alaska'  (Washington  1875)  :  Coues,  'Fur- 
tearing  .'Animals'    (Washington  1877). 

Sea-pen,  an  alcyonarian  coral  of  the  family 
PennotuUdiV  (class  .-Ictiitozoa).  It  is  a  com- 
pound organism,  which  consists  of  a  main  stem 
with  lateral  pinnae  or  branches,  forming  a 
feather-shaped  community.  The  lower  end  of 
the  stem  is  fleshy,  destitute  of  polyps,  and  con- 
tains an  internal  coral-rod,  by  which  the  sea- 
pens  attach  themselves  loosely  to  the  mud  of  the 
sea-bed.  In  color  they  are  reddish-purple,  the 
lower  extremity  being  of  a  bright  orange  hue. 
The  branches  are  studded  on  their  upper  mar- 
gins with  the  individual  polyp,  which  are  con- 
nected together  through  the  fleshy  medium  or 
ccenosarc.  These  organisms  are  common  in  all 
the  warm  seas. 

Sea-raven,  a  large  and  very  spiny  and 
irregular  sculpin  (Hcinitriptenis  amcricanus) , 
common  about  rocky  shores  and  reefs  from  the 
.A.rtic  coasts  to  Cape  Cod.     Compare  Se.\-robin. 

Sea-robin,  a  popular  name  for  certain  of 
the  gurnards  (Triglidcc)  in  allusion  to  their  gen- 
erally reddish  color  and  large  wing-like  pectoral 
fins.  They  have  rather  large  heads,  encased  in 
bony  plates  and  with  flattened  snouts,  and  elon- 
gated tapering  bodies  covered  with  small  scales. 
The  pectoral  fins  are  very  large  and  spreading 
and  are  especiallj'  remarkable  in  having  the 
three  lowermost  rays  separated  from  the  fin- 
web  and  free  fram  one  another:  they  are  some- 
what enlarged,  provided  at  the  end  with  special 
organs  of  touch  and  are  used  much  like  so 
many  fingers  to  feel  the  bottom,  turn  over  stones 
and  other  small  objects  and  to  detect  the  pres- 
ence of  food.  Numerous  species  of  the  genus 
Pn'oiwtus  inhabit  American  seas,  especially 
southward,  the  best  known  of  which  are  the 
short-winged  sea-robin  (P.  carolincnsis).  with 
the  pectoral  fins  red  and  less  than  half  as  long 
as  the  body  and  the  long-winged  sea-robin 
(P.  strigatiis)  with  the  pectorals  brown  and 
more  than  half  as  long  as  tht  body.  Both  are 
common  as  far  north  as  Cape  Cod  and  the 
former  in  Massachusetts  Bay  also.  The  sea- 
robins  are  extremely  interesting  to  watch,  as 
they  turn  over  small  objects  on  the  bottom 
with  their  tactile  rays  in  search  of  the  small 
fishes  and  crustaceans  upon  which  they  feed. 
Large  numbers  are  caught  upon  lines  and  in 
nets,  but  though  the  flesh  is  white  and  very 
oxellent,  they  are  not  considered  to  be  a  food- 
fish.     Several   related  species  are  found  on  the 


Pacific  coast,  and  elsewhere,  and  some  are  called 
flying-fish. 

Sea-serpent,  a  more  or  less  mythical  sea- 
monster  of  serpentine  form  and  reputed  gigantic 
size,  whose  appearance  has  been  reported  at 
varying  intervals  and  in  many  seas  from  the 
earliest  times.  The  existence  of  a  definite  species 
of  serpent  of  this  sort  is  firmly  believed  in  by 
most  sea-faring  men,  many  of  whom  have  ob- 
served confirmatory  appearances.  In  a  large 
number  of  instances  these  have  been  quite  satis- 
factorily explained  as  tide-rows  of  sea-weed,  etc. 
moved  in  an  undulating  fashion  by  wave  action; 
as  schools  of  porpoises  moving  in  single  file,  as 
giant  squids  swimming  at  the  surface  with  their 
serpentine  arms  trailing  behind,  or  in  a  variety 
of  similar  ways.  There  remain,  however,  a 
number  of  accounts  whose  circumstantiality 
and  general  agreement,  together  with  the  trust- 
worthiness of  the  narrators,  are  such  that  many 
zoologists  are  convinced  of  the  existence  of  such 
a  monster,  and  few  are  willing  to  deny  it, 
although,  in  the  absence  of  direct  proof,  a  scien- 
tific skepticism  prevails.  That  large  fishes  of  ser- 
pentine form  live  in  the  open  ocean  is  well 
known  and  these  may  prove  to  be  the  foundation 
of  many  of  the  sea-serpent  stories.  Among  these 
are  the  ribbon-fishes  {Regate^dir)  of  which  a 
number  of  species  have  been  described.  They 
have  elongated,  compressed,  tapering  bodies  with 
oblong  heads  and  toothless  jaws  and  a  continu- 
ous dorsal  fin  for  the  entire  length,  rising  on  the 
head  into  a  prominent  crest.  Specimens  of  these 
fishes  exceeding  20  feet  in  length  have  been  actu- 
ally washed  asliore  and  examined  by  naturalists, 
and  others  of  much  larger  size  have  been  ob- 
served swimming  swiftly  at  the  surface,  present- 
ing a  veritable  sea-serpent  aspect.  One  has  been 
taken  in  the  Berm.udas,  another  on  the  coast  of 
California  and  perhaps  a  score  on  other  shores, 
while  many  more  have  been  seen  alive.  The 
ribbon-fish  is  supposed  to  live  in  the  depths  of 
the  sea  and  to  come  to  the  surface  only  occa- 
sionally. A  slender  eel-like  shark  {Clamydose- 
lacJic)  also  lives  in  the  deep  waters  of  the  Pacific, 
and  if  it  attains  a  large  size  might  justify  reports 
of  sea-serpents  seen  in  that  region.  In  past 
ages  huge  serpent-like  creatures  did  actually 
roam  the  high  seas,  and  some  naturalists  have 
considered  the  possibility  of  some  of  these  per- 
sisting in  the  oceanic  abysses  down  to  the  present 
times.  The  most  important  of  these  were  the 
mosasaurs  (Pylhoiioiiwrplia),  rather  closely  re- 
lated to  true  serpents.  During  the  Cretaceous 
period  they  were  widely  distributed,  and  some 
reached  a  length  of  60  or  70  feet  and  were  ex- 
tremely elongated  and  slender,  with  pointed 
heads  and  two  pairs  of  paddle-like  limbs. 

The  only  true  marine  serpents  of  the  present 
day  are  the  sea-snakes  (Hydrophidcc),  which  live 
in  warm  seas  of  most  parts  of  the  world,  often  far 
from  land.  All  are  of  small  size,  with  com- 
pressed tails,  and  are  very  venomous.  They  feed 
on  fish,  are  viviparous  and  produce  their  young 
among  the  rocky  shores  of  islands,  etc. 

Consult :  Goode  and  Bean,  'Oceanic  Ichthy- 
ology' (Washington  1875')  :  Gunther,  'Chal- 
lenger Reports,'  Vol.  XXII.  (London  1887)  ; 
Boulenger,  'Natural  Science'  (1892)  ;  and  Lee, 
'Sea  Monsters  Unmasked'     (London    1S83.) 

Sea-side  Grape,  a  small  tree  (Coccoloba  ti'i- 
fcra)   of  the  Polygonacew,  which  grows  on  the 
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sea-coasts  of  Florida  and  the  West  Indies.  It 
has  clusters  of  edible  fruit  somewhat  resembling 
currants,  and  a  beautiful  liard,  violet-colored 
wood,  which  produces  a  red  dye  and  a  juice 
known  as  West  Indian  kino,  that  is  nearly  as  val- 
uable as  the  officinal  kino. 

Sea-slug,  a  nudibranchiate  mollusk.  See 
Nudiukanlhiata. 

Sea-snake,  a  venomous,  marine  East 
Indian  serpent  of  the  numerous  family  Hydro- 
[•hilida:.    Sec  Sea-serpent. 

Sea-spider,  a  spider-like  "no-body  crab" 
of  the  class  Pantofoda  (q.v.)  ;  also,  a  spider- 
crab   (q.v.). 

Sea-squirt,  an  ascidian  or  tunicate  (qq.v.), 
so  named  from  the  habit  of  emitting  jets  of 
water  from  tlie  orifices  of  the  body  when  touched 
or  irritated  in  any  way.  Other  less  apt  names 
found  in  British  books  are,  sea-pear,  sea-pork, 
etc. 

Sea-swallow.     See  Tern^. 

Sea-trout,  a  popular  name  for  various 
fishes,  primarily  for  the  common  salmon-trout 
(S.  trutta)  of  British  waters.  In  other  parts  of 
the  world  various  fishes  more  or  less  resembling 
it  are  called  sea-trout,  as  the  weakfish  (q.v.)  in 
the  Southern  United  States. 

Sea-urchin,  an  echinoderm  of  the  class 
Echinoidca  (q.v.),  members  of  which  differ  from 
crinoids  or  starfishes  in  their  compact  spheroid, 
discoid  or  heart-shaped  forms  without  arms  or  a 
stalk.  The  numerous  species  differ  greatly  in  the 
number  and  arrangement  of  the  calcareous  plates 
forming  the  continuous  test,  and  in  the  character 
of  the  spines  and  other  appendages  with  which 
the  latter  is  studded.  Of  both  fossil  and  living 
forms  about  250  genera  and  4,000  species  are 
known.  Although  representatives  of  the  400  or  so 
living  species  occur  in  most  seas  they  are  more 
numerous  in  warm  waters,  the  West  Indian 
fauna  being  the  richest  in  the  world.  Regular 
sea-urchins  are  distributed  widely  in  the  littoral 
lone,  but  the  irregular  ones  are  especially  char- 
acteristic of  deep  waters  and  the  southern  oceans, 
some  of  them  extending  to  the  utmost  abysses. 
The  shallow-water  forms  being  subjected  to  the 
constant  beating  of  the  surf  along  the  rocky 
shores  which  they  chiefly  inhabit  are  provided 
with  a  highly  developed  system  of  suctorial  am- 
bulacral  feet,  by  means  of  which  they  are  enabled 
to  retain  a  hold.  Many  species  also  possess  the 
remarkable  power  of  boring  into  solid  rock  in 
which  they  excavate  chambers  exactly  fitting 
them,  and  increasing  in  size  with  their  growth. 
Frequently  the  orifice  representing  the  earlier 
dimensions  of  the  chamber  is  too  small  to  per- 
mit the  urchin's  escape  and  the  animal  is  at  once 
imprisoned  in  its  cave  and  protected  from  any 
possibility  of  injury  by  the  beating  waves.  The 
long-spined  Diadcma  thus  completely  honey- 
combs the  surface  of  the  coral  rock  of  the  Ba- 
hama Islands,  etc.  Although  this  power  of  ex- 
cavation is  most  displayed  on  soft  calcareous 
rocks,  the  fact  that  solid  granite  is  similarly 
hored  in  some  parts  of  the  world  shows  that  it 
is  not  the  rt-sult  of  a  solvent  action,  but  of  a  slow 
wearing  away  of  the  rock  by  the  jaws  and  con- 
stant movements  nf  the  spines.  Sea-urchins  of 
most  species  swallow  rock  debris  and  sand  in 
large  quantities,  digesting  the  abundant  miiuite 
animal  and  plant  life  wliich  it  contains.     Most 


of  the  species  are  gregarious,  vast  numbers  col- 
lecting in  certain  areas  on  the  sea-floor  until 
their  bodies  completely  pave  the  bottom.  During 
the  reproductive  season,  usually  the  summer,  the 
ovaries  and  testes,  found  in  separate  individuals, 
become  so  greatly  enlarged  that  they  fill  almost 
the  entire  interior  of  the  test  Such  forms  are 
called  sea-eggs,  and  this  name  is  sometimes  ap- 
plied to  regular  sea-urchins  generally.  In  some 
countries  they  arc  baked  and  eaten  while  in  this 
condition.  The  egg-urchin  {Hipfoiioc  escu- 
Icnta)  of  the  West  Indies  is  a  large  species  so 
utilized.  But  very  few  species  of  sea-urchins 
are  found  in  the  sliallow  waters  of  the  Atlantic 
coast  of  the  United  States.  The  green  sea- 
urchin  (Slroitgyloccnlratus  drobacliiciisis)  is 
very  common  on  the  rocky  shores  of  New  Eng- 
land and  the  Pacific  States.  Besides  the  diatoms, 
etc.,  which  it  digests  from  the  sand  that  it  swal- 
lows, it  also  devours  dead  animals  of  every  kind. 
Another  example  of  the  regular  urchins  is  the 
purple  or  deep  brown  Arbacia  functidald.  which 
is  provided  with  very  stout  spines  and  is  found 
from  Cape  Cod  to  the  Gulf  of  Mexico.  The 
species  of  Diadcma  and  Toxofnteuslcs  occur  only 
in  the  South  Atlantic  States.  Of  the  flat  or 
cake  urchins  (Clypcasteroidca)  the  san<l  dollars 
{Echinarachnitis  parma,  and  McUita  Icstudinala) 
are  examples.  Both  live  in  great  numbers  bur- 
ied in  the  sand  or  lying  on  its  surface  on  shoals, 
the  first  being  most  plentiful  northward,  tlie  last 
southward.  The  heart  urchin  (Moira  atrapos) 
is  the  only  example  of  the  Spataiigoidca  that 
reaches  even  as  far  north  as  North  Carolina  in 
shallow  water.  Many  interesting  species  of  this 
and  the  other  groups  have  been  dredged  in  the 
deep  water  along  the  continental  slope  and  else- 
where. 

Consult:  Agassiz,  'Revision  of  the  Echini* 
and  subsequent  articles  in  the  Memoirs  Mus. 
Comp.  Zool.  (Cambridge  1872)  ;  Lang,  <Lehr- 
buch  der  vergleichenden  Anatomic'  (Jena 
1894);  Agassiz,  'Seaside  Studies'  (Boston 
1871).  See  Echinodermata;  Echinoidea. 
Sea-whip.  See  Gorconia. 
Seabury,  se'bfl-ri,  Samuel,  .American  Prot- 
estant Episcopal  bishop :  b.  North  Groton,  Conn., 
,30  Nov.  1729;  d.  New  London,  Conn.,  25  Feb. 
1796.  He  was  graduated  at  Yale  College  in 
1748,  and  three  years  later  took  a  course  in 
medicine  at  the  University  of  Fdinlnirgh.  He 
did  not,  however,  practise  this  profession,  but 
entered  at  once  upon  a  course  of  theological 
study.  He  was  ordained  deacon  and  priest  in 
the  English  Church  in  London  in  Deceniber 
1753-  Returning  to  America  in  the  following 
summer,  he  became  rector  of  Christ  Church, 
New  Brunswick,  N.  J.  In  1757  he  look  charge 
of  Grace  Church,  Jamaica,  L.  I.,  and  in  I7()()  of 
Saint  Peter's,  Westchester,  N.  Y.  In  the  autumn 
of  177.1  he  was  obliged  on  account  of  his  loyalist 
symp.Uhies  to  leave  his  parish  and  he  conse- 
quently resided,  during  the  greater  part  of  the 
war,  in  New  York.  He  wrote  numerous  articles 
in  support  of  the  Tory  cause,  of  which  he  was 
considered  one  of  the  ablest  advocates,  and  suf- 
fered much,  even  to  imprisonment  and  exile,  for 
his  loyally  to  the  king,  though  when  pcice  was 
finally  declared,  no  one  wis  more  sincerely 
faithful  to  the  government  of  the  United  States. 
Immediately  after  the  articles  of  pence  were 
received  in  New  York,  10  out  of  the  14  Episcopal 
clergy  then  ministering  in  Connecticut  assembled 
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at  Woodbury  to  consider  what  action  should  be 
taken  as  to  the  organization  of  the  Church  under 
the  changed  civic  conditions.  On  the  first  formal 
ballot,  they  elected  Dr.  Seabury  as  bishop.  He 
then  sailed  for  England,  and  waited  in  London 
more  than  a  year  in  the  hope  of  obtaining  con- 
secration from  the  English  bishops.  Owing  to 
the  connection  between  the  Church  of  England 
and  the  state,  various  political  reasons  stood  in 
the  way,  and  he  finally  determined,  in  pursuance 
of  his  original  instructions,  to  apply  to  the  Scot- 
tish bishops,  who  were  in  a  more  independent 
position.  They  determined  to  proceed ;  and  on 
14  Nov.  1784,  Seabury  was  consecrated  at  Aber- 
deen by  the  bishop  and  coadjutor-bishop  of  that 
see  and  the  bishop  of  Moray  and  Ross.  He 
landed  in  Newport,  R.  I.,  on  the  20th  of  the 
following  June,  and,  in  addition  to  his  episcopal 
duties,  assumed  the  rectorship  of  Saint  James' 
Church,  New  London,  which  he  held  until  his 
death.  His  jurisdiction  was  recognized  as  ex- 
tending over  Rhode  Island  as  well  as  Connecti- 
cut and  afterward  over  Massachusetts ;  but  the 
validity  of  his  consecration  was  strenuously  de- 
nied by  many,  partly,  it  would  seem,  owing  to  the 
prejudice  excited  by  his  former  political  attitude. 
In  17S9,  however,  it  was  expressly  affirmed  by 
the  General  Convention.  Seabury  exercised 
much  influence  on  the  final  shape  assumed  by  the 
constitution  and  liturgj-  of  his  Church,  especially 
(in  accordance  with  his  agreement  with  the  Scot- 
tish bishops)  by  insisting  on  the  restoration  of 
the  oblation  of  the  elements  and  invocation  of 
the  Holy  Ghost  in  the  Eucharistic  office.  He  was 
a  man  of  pronounced  views,  but  of  great  sim- 
plicity, humility,  and  self-sacrifice :  and  the  value 
of  his  services  to  the  infant  Church  can  scarcely 
be  over-estimated.  Consult:  Beardsley,  *Life 
and  Correspondence  of  Samuel  Seabury'  (1S81)  ; 
Tvler,  'Literary  History  of  the  American  Revo- 
lution'   (1897). 

Seal,  an  engraved  stamp  bearing  a  device 
or  inscription  pertaining  to  the  owner ;  also,  the 
impression  of  such  a  stamp  on  a  plastic  sub- 
stance as  wax.  A  seal  upon  a  document  was 
originally  a  substitute  for  a  signature;  a  seal 
upon  a  place  of  deposit  answered  the  purpose 
of  security  in  a  dii?erent  manner  from  a  lock. 
The  use  of  seals  is  of  the  highest  antiquity,  and 
one  of  the  earliest  and  commonest  forms  is  the 
signet-ring.  In  Egj'pt  impressions  of  seals  were 
made  in  fine  clay,  and  attached  to  documents 
by  slips  of  papyri.  The  Romans  used  clay,  bees'- 
wax,  and  in  the  time  of  the  empire  lead  for  tak- 
ing impressions.  The  use  of  bees'-wax  was 
introduced  by  the  Normans ;  sealing-wax  was 
invented  in  the  17th  century.  Documents  in 
England  are  still  sealed  in  compliance  with  legal 
formality,  but  the  true  voucher  to  which  alone 
any  real  importance  attaches  is  the  signature. 
There  are  three  seals  officially  used  in  England 
by  or  in  name  of  the  sovereign  —  the  great  seal, 
the  privy  seal,  and  the  signet.  In  the  L'nitcd 
States  on  4  July  1776,  Congress  appointed  Ben- 
jamin Franklin,  John  Adams,  and  Thomas  Jef- 
ferson a  committee  to  prepare  a  device  for  the 
great  seal  of  the  LTnited  States.  The  committee 
reported  various  devices  during  several  years. 
William  Barton,  of  Philadelphia,  was  appointed 
to  submit  designs.  Sir  John  Prestwich,  an 
English  antiquarian,  suggested  a  design  to  John 
Adams  in  1779.  Combining  the  various  designs 
of  Barton  and   Prestwich,  a  seal  was  adopted 


20  June  1782.  Arms:  Paleways  of  13  pieces 
argent  and  gules ;  a  chief  azure ;  the  escutcheon 
on  the  breast  of  the  American  eagle  displayed 
proper,  holding  in  his  dexter  talon  an  olive 
branch  and  in  his  sinister  a  bundle  of  13  arrows ; 
and  in  his  beak  a  scroll  with  the  motto;  E 
Pluribus  Unum.  Crest:  a  glory  breaking 
through  a  cloud  proper  and  surrounding  13  stars. 
Reverse :  A  pyramid  unfinished.  In  the  zenith 
an  eye  in  a  triangle,  surrounded  with  a  glory 
proper,  over  the  eye  the  words,  Aiinuft  Ca'ptis. 
Beneath  the  pyramid,  MDCCLXXVI  and  words, 
Novus  Ordo  Seculorum.  The  Confederate  seal, 
adopted  by  the  Confederate  Congress,  30  April 
1863,  was  designed  by  Thomas  J.  Semmes,  of 
Louisiana.  The  device  represents  an  equestrian 
portrait  of  Washington,  surrounded  by  the  prin- 
cipal agricultural  products  of  the  Confederacy. 

Seal  Islands.      See  Lobos. 

Seal  Skins.     See  Fur  Tr.\de,  The. 

Seal  of  Solomon,  Order  of.  See  Orders, 
Rov.\L. 

Seal  of  the  United  States,  Great.  See 
United  St.\tes,  Great  Se.\l  of  the. 

Sealing-wax,  a  resinous  preparation  used 
for  securing  folded  papers  and  envelopes,  and  for 
receiving  impressions  of  seals  set  to  instruments. 
Ordinary  red  sealing-wax  is  made  of  pure 
bleached  lac,  to  which  when  melted  are  added 
Venice  turpentine  and  vermilion.  Inferior  qual- 
ities consist  of  a  proportion  of  common  rosin 
and  red-lead,  and  black  and  other  colors  are 
produced  by  substituting  appropriate  pigments. 
Sealing-wax  was  invented  in  the  17th  century. 
Its  use  for  sealing  letters  has  been  generally 
given  up  in  favor  of  mucilage,  which  w-hen 
moistened  fastens  envelopes  much  more  effec- 
tively and  Tvith  immeasurably  greater  rapidity 
than  sealing-wax. 

Seals.  Under  this  term  are  usually 
grouped  two  very  widely  different  types  of  ani- 
mals, the  so-called  fur  seals  and  the  hair  seals 
or  true  seals.  The  former  are  not  properly  seals 
at  all,  but  are  allied  rather  to  the  bears,  and 
were  appropriately  called  "sea-bears"  by  their 
discoverers.  The  fur  seal  yields  a  valuable  fur ; 
the  hair  seal  has  no  fur,  but  a  valuable  oil  i< 
obtained  from  its  fat  and  leather  from  its  hide. 
The  principal  habitat  of  the  hair  seal  is  in  the 
North  Atlantic  and  Arctic  oceans,  although 
small  groups  of  the  commoner  species  are  found 
widely  scattered  over  the  globe.  The  fur  seals 
are  more  or  less  widely  distributed  throughout 
the  southern  seas,  but  are  found  at  the  present 
time  chiefly  in  the  North  Pacific  Ocean  and 
Bering  Sea.  They  are  not  found  in  the  North 
Atlantic.  The  hair  seal  belongs  to  the  suborder 
of  the  Pinnipedia  and  has  feet  not  truly  planti- 
grade, short  with  long  claws.  The  posterior 
limbs  only  are  used  in  swimming  and  are  not 
susceptible  of  bending  forward  at  the  knee. 
When  on  land  the  animal  cannot  walk  or  run, 
but  merely  wriggles  with  a  belly-wise  motion, 
the  neck  being  short  and  the  head  scarcely  capa- 
ble of  being  raised.  There  is  no  external  ear. 
The  fur  seals  belong  to  the  suborder  of  the 
Gressigrada.  The  feet  are  plantigrade,  the  ante- 
rior limbs  only  being  used  in  swimming,  having 
rudimentary  claws,  if  any.  The  head  and  neck 
can  be  raised  as  in  the  bear.  The  external  ear  is 
moderately  developed,  and  the  animal  can  run 
or  lope  along  the  ground  as  do  ordinary  mam- 
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mals  and  with  considerable  rapidity.  The  inter- 
nal structure  of  the  two  animals  shows  equally 
marked  differences.  The  hair  seals,  whatever 
their  origin,  must  have  come  from  a  different 
parent  stock  and  their  relation  to  land  carnivora 
must  be  more  remote.  Beyond  the  fact  that 
both  are  carnivorous  mammals,  feeding  on  fish 
and  perfectly  adapted  to  life  in  the  water,  the 
two  animals  have  little  in  common.  In  both 
the  thick  blubber  goes  with  life  in  the  icy  waters 
of  the  north.  They  resort,  in  one  case  to  certain 
island  shores,  in  the  other  to  the  ice  floes,  to 
bring  forth  and  rear  their  young.  But  these 
resemblances,  associated  with  aquatic  habitat,  are 
only  analogies  and  have  no  value  in  scientific 
■classification.  In  structure,  appearance,  degree 
of  intelligence,  habits,  disposition,  and  method 
of  locomotion,  the  two  types  are  entirely  distinct 
and  their  evolution  as  pelagic  animals  has  been 
along   separate    lines. 

Hair  Seals. — The  hair  seals  are  found  ofT  the 
coasts  of  Newfoundland  and  Labrador,  in  the 
waters  of  the  Gulf  of  Saint  Lawrence,  in 
the  Greenland  seas,  and  about  the  island  of  Jan 
JIayen,  and  in  the  White  and  Caspian  seas.  In 
these  places  they  occur  in  sufficient  numbers  to 
make  their  hunting  profitable.  In  small  isolated 
groups  they  are  found  about  the  British  Isles, 
among  the  pelagic  islands  of  the  southern  seas, 
and  about  the  island  shores  of  the  Pacific  Ocean 
and  Bering  Sea.  The  principal  species  hunted 
are  the  saddleback  or  harp  seal  (Phoca  gran- 
landica),  so  named  from  the  peculiar  marking 
thought  to  resemble  an  ancient  harp ;  the  rough 
or  ringed  seal  (P.  fcrtida),  having  its  name  also 
from  color  markings  :  the  harbor  or  common  seal 
(P.  vitulina),  so-called  because  of  its  wide  dis- 
tribution and  its  fondness  for  bays  and  sheltered 
waters;  the  Caspian  seal  (P.  caspica),  confined 
to  the  sea  of  that  name;  the  hooded  seal_(Cy.f/o- 
phnra  cristala),  so  named  because  of  its  crest 
or  hood;  and  the  gray  seal  {Halichocrus  grypus). 
The  two  last  are  unimportant,  being  taken  only 
when  met  with  in  search  for  other  seals.  The 
harbor  seal  is  the  commonest  form  and  most 
widely  distributed.  But  the  most  important  in 
point  of  numbers  and  value  of  its  products  is 
the  harp  seal,  the  seal  of  Newfoundland,  of  the 
Greenland  seas,  and  the  Arctic. 

The  hair  seals  show  considerable  variation  in 
size  and  coloration.  The  harp  seals  are  in  gen- 
eral whitish  or  yclIowish-white,  the  nose  and 
head  black,  the  throat  and  chin  spotted  with 
black.  Tl;  harbor  seal  is  yellowish-gray  above, 
varied  with  irregular  spots  of  dark  brown  or 
black,  and  yellowish-white  beneath  with  smaller 
spots.  Tlie  ringed  seal  is  the  smallest  form,  the 
gray  seal  the  largest,  attaining  a  length  of  eight 
to  nine  feet.  The  ordinary  species  are  from 
five  to  si.x  feet  in  length  and  weigh  from  60  to 
.^00  pounds.  The  female  is  slightly  smaller  than 
the  male,  in  the  case  of  the  harp  seal  about  one 
fourth  less ;  but  there  is  no  such  wide  disparity 
lietween  the  se-xes  as  exists  in  the  case  of  the 
fur  seals.  The  animals  are  said  to  be  monoga- 
mous. With  the  exception  of  the  harbor  seal, 
which  is  non-migratory,  the  hair  seals  obey  a 
more  or  less  well  defined  semi-annual  migration, 
although  their  movements  are  nowhere  so  defi- 
nite as  those  of  the  fur  seals  of  the  North 
Pacific  Ocean.  In  a  general  way  the  herds  move 
southward  on  the  approach  of  winter,  returning 
to  the  north  and  eastward  in  the  spring  as  the 


ice  recedes.  They  are  found,  however,  with 
unfailing  regularity  at  certain  definite  localities 
in  the  breeding  season,  as  for  example,  the  ice 
fields  off  Newfoundland  and  about  Jan  Mayen 
Island.  In  the  vicinity  of  Newfoundland  the 
young  are  born  between  the  middle  of  Feb- 
ruai-y  and  the  latter  part  of  March.  At  Jan 
l^laycn  the  season  is  somewhat  later,  approach- 
ing .-Vpril.  The  single  young,  whitish  in  color 
at  birlli,  changing  to  darker,  grows  very  rapidly, 
attaining  a  weight  and  size  approximating  that 
of  its  mother  in  six  weeks  or  two  months.  It  re- 
mains on  the  ice,  the  mother  returning  from 
her  feeding  excursions  to  nourish  it.  In  the 
course  of  a  month  it  takes  to  the  water,  reluc- 
tantly at  first,  finding  it  necessary  to  learn  to 
swim.  The  young  seals  form  the  most  valuable 
part  of  the  catch  and  yield  the  best  quality  of 
oil.  The  food  of  the  hair  seal  consists  of  fish, 
in  certain  species  supplemented  by  mollusks  and 
crustaceans. 

Of  the  various  sealing  grounds  or  districts, 
by  far  the  most  important  is  that  of  Newfound- 
land, to  which  the  seals  flock  in  February  of 
each  year  in  "countless  numbers."  The  sealing 
fleet  clears  principally  from  the  port  of  Saint 
Johns,  sailing  vessels  being  allowed  to  depart 
as  early  as  iNIarch  ist,  steam  vessels  on  the  loth, 
and  to  begin  sealing  as  soon  as  the  seals  can 
be  found.  The  sealing  season  extends  until  the 
1st  of  May.  In  addition  to  the  sealing  on  the 
ice  the  hunting  is  also  carried  on  by  means  of 
nets  and  guns  along  the  shores  of  Newfoundland 
and  the  Gulf  of  Saint  Lawrence.  This  form  of 
sealing  has  been  practised  from  the  earliest 
times  and  constituted  the  beginning  of  the  in- 
dustry, which,  however,  attained  no  considerable 
importance  prior  to  the  beginning  of  the  19th 
century,  the  yearly  catch  probably  not  exceeding 
5,000  seals.  Vessels  seem  to  have  been  first 
used  in  this  sealing  in  the  year  1763.  For  the 
year  1805  we  have  record  of  a  catch  of  81,000. 
We  know  that  in  1807  the  sealing  fleet  numbered 
30  vessels.  The  catch  for  1815  was  126.000  and 
that  for  1822,  306.000.  In  the  period  from  1830 
to  1850  the  Newfoundland  sealing  industry  was 
at  its  maxinnnn  development.  The  fleet  num- 
bered approximately  400  vessels,  witli  crews  ag- 
gregating 10.000  men  and  an  annual  catch  rang- 
ing from  500,000  to  700,000  seals.  From  the  close 
of  this  period  the  industry  declined,  an<l  fewer 
but  larger  vessels  were  employed.  In  1871  we 
find  the  fleet  reduced  to  168  vessels.  The  catch 
for  1856  was  361,000.  It  rose  again  in  1876  to 
the  500,000  mark,  but  in  1880  it  fell  to  223,000. 
Since  that  time  it  has  apparently  hehl  its  own, 
the  annual  catch  fluctuating  between  200,000  and 
400,000.  The  Newfoundland  sealing  is  essen- 
tially a  British  industry,  the  major  jiart  of  the 
fleet  hailing  from  the  ports  of  Saint  Johns  and 
Conception  Bay,  the  English  vessels  from  Dun- 
dee and  Peterhead.  The  principal  species  taken 
in  this  catch  is  the  saddleback  or  harp  seal 
(Phoca  gro'iilaiidica),  which  constitutes  also  the 
bulk  of  the  catch  in  the  Jan  Mayen  and  Green- 
laud  sealing. 

Next  in  importance  comes  the  scaling  in  the 
vicinity  of  Jan  Mayen  Island.  This  is  confined 
to  an  area  of  about  400  miles  diameter  .ibout  the 
island.  The  seals  arrive  in  this  region  somewhat 
later  and  some  British  vessels,  after  completing 
the  Newfoundland  season,  go  on  to  Jan  Mayen. 
This  sealing  is  also  participated   in   by  German 


SEALS 


and  Norwegian  vessels,  the  former  sailing  from 
Hamburg,  the  latter  from  Tonberg  and  Tromso. 
The  area  covered  is  so  limited  that  this  sealing 
is  very  destructive.  In  1876  it  became  necessary 
to  establish  a  closed  season  for  the  Jan  Mayen 
sealing,  which  was  accomplished  by  an  agreement 
among  the  nations  concerned  by  which  sealing 
in  the  area  between  lat.  67°  and  75°  N.  and  Ion. 
5°  E.  and  17°  W.  should  not  begin  before 
April  3.  The  records  for  the  Jan  Mayen 
sealing  extend  back  to  1720.  The  catch  by  a 
fleet  of  19  vessels  from  Hamburg  in  1760  is 
said  to  have  been  44,000.  For  1790  the  catch 
was  45.000 ;  for  1850,  48,000..  We  learn  that  in 
1868  a  fleet  of  15  Norwegian  vessels,  carrying 
600  to  700  men,  took  part  in  this  sealing,  the 
catch  for  five  years  preceding  this  date  being 
appro.ximately  65,000  a  year.  The  British  fleet 
has  been  smaller,  ranging,  in  the  period  1865  to 
1871,  from  4  to  12  vessels,  taking  a  catch  of 
from  16,000  to  90,000.  The  best  estimates  avail- 
able for  the  total  catch  of  the  Jan  Mayen  sealing 
for  this  period  would  seem  to  be  about  200,000 
seals  a  year.  Since  1880,  despite  the  regulations, 
this  sealing  has  greatly  declined.  The  statistics 
for  the  German  and  Norwegian  vessels  are  not 
available,  but  those  for  the  British  fleet  are  given 
each  year  by  Thomas  Southwell  in  the 
'Zoologist'  (London).  From  this  source  we 
learn  that  the  catch  for  1881  was  27,894 ;  for 
1885,  26,448;  for  1887,  1,100;  for  1889,  15,079; 
and  for  1891,  1,560.  Since  1895  the  Jan  Mayen 
sealing  has  been  abandoned  by  the  British 
fleet. 

On  the  west  coast  of  Greenland  a  considerable 
catch  of  seals  is  made  by  the  natives.  The  flesh 
of  the  animals  is  sought  for  food  and  the  skins 
for  clothing,  and  they  form  the  chief  resources 
of  the  inhabitants  of  the  region.  The  product 
of  this  sealing  formerly,  according  to  Dr.  Rink, 
in  his  account  of  Greenland,  averaged  about 
Sg.ooo  seals  each  year.  In  recent  years  it  is  said 
to  have  fallen  off  to  about  one  half,  probably 
from  the  same  cause  that  has  affected  the  Jan 
Mayen  sealing. 

At  Nova  Zembla  and  in  the  White  and  Cas- 
pian seas  are  important  sealing  grounds  worked 
by  the  Russians.  Professor  Schultz  in  his  ac- 
count of  the  seal  and  other  fisheries  of  these 
waters  speaks  of  the  White  Sea  sealing  as  cover- 
ing an  area  of  230  miles  and  engaging  2,000 
hunters.  The  methods  of  sealing  and  the  species 
sought  are  the  same  as  in  the  North  Atlantic. 
The  catch  has  been  estimated  at  from  65.000  to 
75,000  a  year.  The  Caspian  Sea  sealing  is  more 
important,  the  annual  catch  for  five  years  prior 
to  1882,  as  given  by  Professor  Schultz,  was 
130,000.  Statistics  regarding  the  results  of  seal- 
ing in  the  White  and  Caspian  seas  in  recent 
years  are  not  available. 

The  methods  employed  in  taking  the  seals 
vary  with  the  different  conditions  under  which 
the  animals  are  found.  Along  shores  of  New- 
foundland nets  and  sealing  frames  are  used. 
A  common  form  of  net  is  one  making 
with  the  shore  an  oblong  enclosure,  the  ends 
capable  of  being  lowered  as  the  animals  ap- 
proach and  raised  after  they  are  within.  They 
are  then  frightened  until  they  have  hopelessly 
entangled  themselves  in  the  meshes  of  the  sus- 
pended net.  Two  men  manage  such  a  net.  which 
may  be  as  much  as  150  fathoms  in  length  and 
in  a  single  such  net  1,800  seals  are  said  to  have 


been  taken  in  one  season.  The  natives  of 
Greenland  use  the  net  also,  but  employ  chiefly 
the  harpoon  or  spear  with  wooden  shaft  and 
detachable  head,  the  latter  secured  to  the  boat 
by  means  of  a  cord  by  which  the  captured  animal 
is  drawn  up  to  the  hunter  and  despatched  with 
the  club  or  knife.  Stationary  nets  are  also  used 
in  connection  with  the  rocks  where  seals  are 
accustomed  to  haul  out  to  rest  and  also  about 
their  breathing  holes  in  the  ice.  Dead-falls, 
sealing  hooks,  and  other  devices  are  used  as 
circumstances  warrant.  But  the  really  important 
method  of  capture  is  that  used  upon  the  ice 
fields  where  the  seals  are  found  congregated  in 
immense  herds.  When  a  vessel  has  sighted 
seals  its  hunters  are  put  ashore  on  the  ice.  They 
round  up  the  animals,  cutting  them  off  from  the 
open  water  and  then  club  them  over  the  head. 
W'hen  the  seals  are  all  killed  the  hunters  remove 
the  skins,  with  the  adhering  layer  of  blubber, 
and  drag  them  back  to  be  stored  in  the  ship. 
This  process  is  repeated  day  after  day,  until  no 
more  seals  are  to  be  found,  or  a  cargo  is  ob- 
tained. At  port  the  fat  is  separated  from  the 
skin  and  the  latter  preserved  by  salting.  The 
fat  is  rendered  into  oil.  In  former  times  this 
was  accomplished  by  throwing  it  into  huge  vats 
to  melt  by  its  own  weight  under  the  action  of 
the  sun  and  weather.  In  recent  years  this 
method  has  been  replaced  by  the  more  rapid  one 
of  rendering  by  steam.  The  oil  thus  obtained 
is  used  as  a  lubricant  and  luminant  and  in  the 
manufactures.  The  hides  are  made  into  leather 
and  used  for  a  variety  of  purposes,  among  them 
the  covering  of  trunks  and  knapsacks. 

The  vessels  used  in  the  sealing  industry  were 
originally  small  sailing  schooners.  Steam  ves- 
sels began  to  be  used  about  1866,  and  have  grad- 
ually superseded  the  sailing  vessels.  Of  the 
fleet  of  107  vessels  of  1873,  one  fifth  are  said 
to  have  been  steamers.  At  the  present  time 
steam  vessels  are  employed  almost  exclusively 
in  the  Newfoundland  and  Jan  Mayen  sealing. 
The  ships  must  be  staunchly  built  with  iron- 
shod  prow  for  breaking  through  the  ice  and 
with  strength  to  withstand  the  pressure  when 
caught  in  the  shifting  ice.  The  business  is  a 
hazardous  one,  vessels  not  infrequently  being 
wrecked  by  storms  or  ground  to  pieces  between 
the  icebergs.  Vessels  sometimes  fail  to  come 
up  with  seals  and  so  return  empty.  But  the 
catches  are  in  the  main  good  and  at  times  ex- 
ceptionally so.  Catches  of  30,000  to  40,000  seals 
are  not  infrequent  for  single  vessels,  and  each 
animal  is  worth  from  one  to  three  dollars,  a  rich 
booty  for  a  season  of  from  si.x  weeks  to  two 
months.  In  the  case  of  steam  vessels  the  men 
of  the  crew  share  one  third  of  the  catch  among 
them,  two  thirds  going  to  the  owners  of  the 
vessel.  The  catch  is  divided  equally  be- 
tween crew  and  owners  in  the  case  of  sailing 
vessels. 

It  is  not  easy  to  bring  together  in  any  com- 
plete way  the  statistics  of  the  hair-seal  industry. 
For  the  period,  1881  to  looi,  I\Ir.  Southwell,  in 
his  annual  notes  in  the  'Zoologist'  on  the  'Seal 
and  Whale  Fishery,'  gives  rather  complete  data 
for  the  British  fleet  taking  part  in  the  New- 
foundland and  Jan  Mayen  sealing.  His  figures 
do  not,  however,  include  the  shore  hunting  and 
the  seals  taken  by  sailing  vessels.  The  following 
table  is  compiled  from  his  annual  notes : 


CATCH  OF  STEAM   SEALING  'VESSELS  OF  THE  BRITISH 
FLEET. 


Greenland  sealing 

Newfoundland  sealing 

Year 

Vessels 

Catch 

Vessels 

Catch 

1881 

23.894 

13 

139.98s 

l88i 

8 

22,142 

13 

63,204 

l88j 

13 

37.920 

31 

286,000 

1884 

13 

39,700 

20 

192,175 

1885 

10 

?6,448 

19 

211,587 

1886 

3 

4,500 

iS 

19S.396 

1887 

I 

1,100 

20 

177.733 

1888 

4 

13.388 

16 

210.810 

1889 

4 

IS. 079 

19 

303.287 

1890 

7 

6,603 

19 

209,000 

1891 

5 

1,560 

19 

343.495 

1892 

5 

3.473 

20 

349.369 

1893 

3 

325 

22 

129,060 

1894 

3 

4.7'2 

21 

152,821 

1895 

20 

270,058 

1896 

20 

187,516 

1897 

21 

126,628 

1898 

18 

24i.7o'8 

1899 

18 

268.787 

1900 

19 

3S3.2-6 

1901 

19 

345.380 

Of  the  value  of  the  total  product  of  the 
iiulu.slry  various  estimates  are  available.  The 
catch  of  1857  of  500,000  seals  is  valued  at 
$2,125,000.  This  sum  was  divided  among  375 
\^  <  Is  and  13,600  men.  The  catch  of  1871  of 
4Sii,_>(i.3  seals  is  said  to  have  yielded  6.943  tuns 
lit  oil  valued  at  $972,000,  the  skins  themselves 
Iriing  valued  at  $486,262,  making  a  total  of 
$1,458,262.  These  figures  related  to  the  New- 
foundland catch.  For  the  years  1805-1901,  Pro- 
fessor Southwell  gives  the  following  estimates 
for  the  catches  of  these  years  as  shown  in  the 
preceding  table : 

1895 £77,824" 

1896 55.362 

•  897 32,564 

1898 80,000 

1899 68,527 

1900 96,720 

jgoi 77.819 

From  these  figures  it  would  appear  that  the 
average  value  per  animal  has  in  recent  years 
been  about  $1.50,  considerably  lower  than  the 
earlier  figures  for  1857  and  1871,  which  ranged 
between  $3  and  $4  per  animal. 

Bringing  together  the  various  estimated 
catches  for  the  different  sealing  districts,  the 
following  would  seem  to  be  an  approximate 
total  estimate  for  the  period  at  or  about  1880: 

Newfoundland  and  vicinity 500,000 

Jan   Maycn    200,000 

Caspian   Sea    130,000 

Nova  Zcmbia  and  White  Sea   ....     70,000 
Greenland 89.000 

Total    989,000 

In  round  numbers,  therefore,  the  total  annual 
catch  must  have  been  about  1,000,000  seals,  the 
products  of  which  were  worth  from  $1,500,000 
to  $3,000,000.  The  industry  has  declined  con- 
siderablv  in  recent  years,  but  granting  that  its 
product'  has  fallen  to  two  thirds  or  even  one 
half,  it  is  still  a  valuable  one  and  worthy  of 
such  measures  as  may  be  necessary  to  prcsci^vc 
and  perpetuate  the  race  of  animals  upon  which 
it  depends.  The  fate  of  this  industry  in  the 
North  Atlantic  Ocean  would  seem  to  be  equally 
iinporlant  with  that  of  the  fur  seal  industry  in 
the  North  Pacific  Ocean.  The  danger  which 
seems  to  threaten  in  one  case  is  much  the  same 
ns  in  the  other  —  indiscriminate  and  wafteful 
killing. 


Fur  Seals. —  The  fur  seals  or  sea  bears  con- 
stitute two  groups  or  genera,  Arctocephalus, 
(A.  townscndi,  Guadeloupe  Island;  A.  philippi, 
Galapagos  Islands;  A.  australis,  southern  coasts 
of  South  America  and  neighboring  islands ; 
A.  fosteri,  coasts  of  New  Zealand  and  south- 
western Australia;  A.  delalanji,  islands  off 
South  Africa ;  A.  gazcUa,  Kerguelen  and  Prince 
Edward  Island),  once  numerous  and  widely  dis- 
tributed among  the  pelagic  islands  of  the  south- 
ern hemisphere,  but  now  practically  extinct 
through  indiscriminate  slaughter  in  the  greater 
part  of  its  habitat,  remnants  of  importance  only 
existing  on  Lobos  Island,  in  the  mouth  of  the 
River  Plata  in  Uruguay,  and  on  the  islands  off 
Cape  Horn,  receiving  in  both  places  government 
protection;  and  Catlorhinus  (or  Oto'cs),  C.  ur- 
siniis,  Commander  Islands;  C.  alascanus,  Pribi- 
lof  Islands,  in  Bering  Sea ;  and  C.  curilciisis, 
Kurile  Islands  and  Robben  Island,  in  the  Sea  of 
Okhotsk),  limited  to  the  waters  of  the  North 
Pacific  Ocean  and  alone  of  any  considerable 
commercial  importance. 

The  typical  male  fur  seal  or  "bull"  attains 
maturity  at  about  the  age  of  seven  years,  weighs 
from  400  to  500  pounds,  is  about  six  feet  in 
length  and  has  a  girth  of  four  and  one  half  feet. 
His  color  is  blackish  or  dark  brown,  with  yellow- 
ish-white water  hairs,  especially  long  on  the 
back  of  the  neck,  forming  the  so-called  "wig* 
or  mane.  The  fore-limbs  or  flippers,  with  broad 
membrane  connecting  and  extending  beyond 
the  toes,  are  used  in  swimming.  The  animal 
stands  erect  and  runs  or  lopes  along  the  ground 
when  on  land.  The  adult  female  or  "cow"  is 
smaller,  averaging  about  80  pounds  in  weight, 
with  length  and  girth  in  proportion.  Her  fur 
is  of  varying  shades  of  brown.  She  bears  her 
first  young  or  "pup"  at  the  age  of  three  years. 
The  breeding  grounds  are  boulder-strewn 
beaches  or  rocky  hill  slopes  near  the  shore,  and 
on  these  the  gregarious  instinct  of  the  animals 
leads  them  to  congregate  in  closely  set  masses 
called  "rookeries."  The  fur  seals  are  polyg- 
amous, each  adult  bull  getting  about  him  as 
many  cows  as  he  can  control ;  these  family 
groups  forming  the  unit  of  rookery  life  are 
called  "harems,"  and  range  in  size  from  I 
to  100,  depending  upon  advantage  of  location, 
the  average  size  being  about  30.  The  bulls 
reach  the  islands  early  in  .May  and  select  their 
places,  awaiting  the  arrival  of  the  cows  which 
begins  early  in  June.  The  incoming  is  gradual, 
the  number  on  the  rookeries  growing  steadily 
to  a  climax  at  about  the  middle  of  July,  when 
the  greatest  number  (not,  however,  more  than 
one  half  at  any  one  time)  are  present,  the  num- 
ber diminishing  to  one  fourth  at  and  after  the 
close  of  the  breeding  season  about  the  1st  of 
August.  The  single  pup.  weighing  10  to  12 
pounds  and  black  in  color,  soon  changing  to 
gray,  is  horn  within  6  to  48  hours  after  the 
arrival  of  the  molher.  Within  a  week  she  is 
served  by  the  bull  and  goes  away  to  sea  to 
feed,  returning  at  gradually  lengthening  inter- 
vals to  nourisli  her  young,  which  remains  on 
shore.  The  young  males  of  one,  two,  three, 
and  four  years,  called  "bachelors,"  herd  by 
themselves  on  beaches  adjacent  to  but  distinct 
frou)  the  breeding  grotnids.  the  fact  upon  which 
depends  the  principle  of  land  killing  by  which 
only  the  superfluous  males  are  taken.  The  bulls 
having  fasted  since  their  arrival  in  May  go  away 


early  in  August  to  feed.  The  pups  karn  to 
swim  at  the  age  of  six  weeks  and  in  November, 
on  the  approach  of  winter,  swim  away  with  their 
mothers  to  the  south.  The  winter  migration  of 
the  Pribilof  Islands  herd  extends  to  the  latitude 
of  Southern  California,  which  is  reached  by  a 
more  or  less  direct  route  through  the  ocean,  late 
in  December.  The  return  journey  is  made  more 
slowly  and  follows  the  outline  of  the  coast. 
The  Commander  Island  seals  make  a  similar 
journey  to  the  southern  extremity  of  Japan  and 
return  on  their  course.  The  seals  of  Robben 
Island  have  their  migration  route  in  the  inland 
sea  of  Japan.  The  fur  seals  find  their  food, 
chiefly  squid  (Gonatus  ama'itus)  and  a  small 
smelt-like  fish  {Therobromus  callorhiiu),  in  deep 
water,  and  their  feeding  grounds  in  Bering  Sea 
and  on  the  spring  migration  lie  in  a  general 
way  along  the  lOO-fathom  curve. 

We  owe  our  first  knowledge  of  the  fur  seals 
of  the  North  Pacific  to  Georg  Wilhelm  Steller, 
the  naturalist  of  Vitus  Bering's  second  voyage, 
in  1S41.  On  the  return  trip  Bering's  ship  was 
wrecked  on  one  of  the  two  islands  now  known 
in  his  honor  as  the  Commander  Islands.  The 
survivors  of  the  wreck  vv'intered  on  Bering 
Island  where  the  great  commander  died.  Steller 
succeeded  to  the  command  of  the  expedition  and 
during  the  winter  made  a  study  of  the  fur  seals 
or  sea  bears,  among  other  animals  which  he 
found  on  the  island,  the  great  rookeries  of  Bering 
Island  furnishing  him  with  a  wealth  of  material. 
The  Commander  Islands  lie  in  Bering  Sea 
in  lat.  55°  N.  and  Ion.  166°  E.,  97  miles  to 
the  eastward  of  the  peninsula  of  Kamchatka  and 
iSo  miles  to  the  westward  of  the  island  of  Attn, 
the  westernmost  land  of  the  Aleutian  Archipel- 
ago. They  are  barren,  mountainous  stretches  of 
land  of  no  interest  or  importance  aside  from  the 
fur-bearing  animals  found  upon  them.  In  addi- 
tion to  the  fur  seals,  the  blue  or  Arctic  fox  was 
once  numerous,  as  was  also  the  sea-otter,  the 
latter  now  very  scarce  because  of  excessive 
hunting.  The  sea-lion  and  the  sea-cow  or 
Manatee  were  also  found  in  numbers  about 
these  islands.  The  latter  is  now  extinct.  Bering 
Island  is  the  larger  of  the  two.  It  is  about 
35  miles  in  length  by  an  average  width  of  about 
IS  miles.  Its  companion,  Copper  Island,  is  very 
much  smaller.  Small  villages  exist  on  each 
island  in  which  the  native  sealers  and  the  offi- 
cials of  the  government  and  commercial  com- 
pany live.  The  islands  belong  to  Russia,  having 
remained  in  her  possession  since  their  discovery 
in   1741. 

The  Pribilof  Islands  are  the  home  of  the 
most  important  of  the  northern  fur  seal  herds. 
They  lie  in  the  eastern  portion  of  Bering  Sea, 
about  200  miles  from  Cape  Newenham  on  the 
mainland  of  Alaska  and  a  like  distance  from 
the  Island  of  Unalaska,  in  lat.  56°  N.  and  Ion. 
170°  W.  There  are  five  islands  in  the  group,  of 
which  two  only,  St.  Paul  and  St.  George,  are 
important,  the  former  having  an  extreme  length 
of  13  miles  and  a  width  of  about  7.  St.  George 
Island  is  about  one  half  as  large.  Like  the 
Commander  Islands  they  were  unknown  to  ab- 
original man.  They  were  discovered  in  1786 
by  Gerassim  Pribilof,  a  Russian  navigator  in 
the  employ  of  the  trading  companies  then  en- 
gaged in  exploiting  the  resources  of  the  Com- 
mander Islands  and  already  seeking  new  fields. 
Each  island  has  a  native  village  with  its  com- 


pany store,  Greek-Russian  church  and  American 
school.  The  village  of  St.  Paul  numbers  about 
200  people,  that  of  St.  George  half  as  many, 
natives  from  the  Aleutian  Islands  brought  over 
in  the  early  days  by  the  Russians  to  work  the  fur 
seal  industry.  The  natives  are  paid  for  their 
labor  at  so  much  per  skin,  the  present  price  being 
50  cents.  The  sum  thus  earned  is  treated  as  a 
community  fund  and  is  divided  among  the  heads 
of  families  on  the  basis  of  age  and  skill.  When 
the  annual  quota  numbered  100,000  skins  the 
natives  were  rich.  At  the  present  time  the  quota 
is  about  one  fifth  this  amount  and  the  earnings 
of  the  sealers  are  supplemented  by  a  Congres- 
sional appropriation.  The  affairs  of  the  islands 
are  administered  directly  by  officers  of  the  Treas- 
ury Department  resident  on  them.  The  Pribilof 
Islands  were  joined  with  the  Commander  Islands 
and  remained  under  the  control  of  Russia  until 
1867,  when  they  passed,  with  the  territory  of 
Alaska,  into  the  possession  of  the  United  States. 

After  many  experiments,  some  of  them  dis- 
astrous, the  Russians  worked  out  a  system  of 
management  of  the  fur  seal  industry  which, 
with  slight  modifications,  is  still  in  vogue  on  the 
islands.  The  important  feature  of  this  system 
is  the  absolute  protection  of  the  female  herd. 
The  land  sealing  is  confined  to  the  yoimg  males 
of  two  and  three  years  of  age,  29  out  of  every 
30  of  which  are  superfluous  for  breeding  pur- 
pose, owing  to  the  polygamous  habit  of  the 
animals.  These  young  males,  as  they  rest  on 
their  hauling  grounds,  are  surrounded  at  night 
by  the  sealers,  rounded  up  and  driven  slowly 
inland  in  great  droves  of  from  one  to  three 
thousand.  On  the  killing  grounds  the  large 
droves  are  gradually  broken  up  into  small  groups 
or  pods  of  from  20  to  50.  From  these  men 
armed  with  stout  clubs  knock  down  those  of 
killable  size,  leaving  those  too  large  or  too  small 
to  escape  and  return  to  the  water.  The  skins  are 
removed  by  other  workers.  A  crew  of  20  to  30 
men  will  thus  kill  and  skin  1.500  to  2,000  seals  in 
half  a  day.  The  different  hauling  grounds  are 
driven  in  succession  during  the  killing  season, 
which  lasts  from  the  ist  of  June  until  about 
the  1st  of  August,  after  which  time  the  skins 
begin  to  get  stagey,  owing  to  the  shedding  of 
the  water  hair.  The  skins  are  gathered  up  and 
salted  in  kenches.  After  remaining  in  the  salt 
for  ID  days  or  two  weeks  they  are  taken  out 
and  wrapped  in  bundles,  two  in  each,  and  are 
ready  for  shipment.  They  are  eventually  shipped 
to  London,  where  practically  all  the  seal-skins 
of  the  world  are  prepared  for  use.  The  two 
important  processes  in  the  treatment  of  the  raw 
skin  are  the  removal  of  the  coarse  water  hairs, 
which  have  to  be  carefully  plucked  out,  and 
the  dyeing  of  the  fine  under  fur.  Both  require 
the  greatest  skill,  and  when  the  skin  has  been 
thusdressed  and  dyed  its  value  has  been  doubled. 

When  the  United  States  came  into  possession 
of  the  Pribilof  Islands  in  1868.  following  the 
example  of  Russia,  she  leased  the  fur  seal 
industry  to  the  Alaska  Commercial  Company, 
which  controlled  the  industry  for  a  period  of  20 
years.  The  company  paid  a  rental  of  $55,000 
a  year  for  the  islands  and  a  royalty  of  $3  on 
each  skin  taken.  During  the  period  of  its  lease 
the  company  took  an  average  annua!  quota  of 
100.000  skins.  The  government  also  derived 
revenue  from  import  duties  on  dressed  seal- 
skins brought  over  from  London  for  consump- 
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tion  in  this  country.  In  all,  the  government  re- 
ceived during  this  first  period  of  20  years,  in 
rental,  royalty,  and  import  duties,  nearly 
$13,000,000,  or  about  twice  the  total  cost  of  the 
entire  territory  of  Alaska.  It  is  needless  to 
say  that  the  industry  proved  a  source  of  wealth 
to  the  company  controlling  it.  The  same  com- 
pany leased  the  Commander  Islands  from  Russia 
and  took  there  a  quota  of  about  50,000  skins  a 
year. 

In  1890  the  fur  seal  industry  of  the  United 
States  passed  into  the  hands  of  the  North  Am- 
erican Commercial  Company  which  still  con- 
trols it.  The  terms  of  the  new  lease  were  more 
advantageous  to  the  government,  the  royalty  on 
skins  being  fixed  at  $10  each.  With  the  first 
year  of  the  new  lease  a  marked  change  was  man- 
ifest in  the  fur  seal  herd.  The  annual  quota 
fell  from  100.000  to  28,000,  a  figure  above 
which  it  has  not  risen  since.  The  cause  of  this 
decline  was  found  in  the  development  of  a  rival 
scaling  industry,  the  hunting  of  the  seals  in 
the  open  sea  while  on  their  migrations  and  feed- 
ing excursions. 

Pelagic  sealing,  as  this  hunting  is  now  called, 
is  the  outgrowth  of  a  custom  practised  by  the 
Indians  of  the  Northwest  Coast  from  the  earli- 
est times.  Going  out  from  the  sliore  in  the 
vicinity  of  Cape  Flattery  and  Vancouver  Island 
in  their  canoes  they  captured  with  the  spear 
such  stragglers  from  the  migrating  herd  as 
came  within  their  reach.  The  number  of  ani- 
mals taken  in  this  way  was  small,  probably  not 
exceeding  5,000  a  year,  until  1879.  The  skins 
found  their  way  to  the  markets  through  the 
traders  and,  as  sealskins  increased  in  value, 
tliis  irregular  source  of  supply  became  an  object 
"f  attention.  In  1879  vessels  began  to  be  used 
to  convey  the  Indians  and  their  canoes  out  to 
tlie  main  body  of  the  herd,  to  remain  with  them, 
affording  shelter  at  night  and  in  time  of  storms, 
and  enabling  the  hunters  to  move  with  the  pro- 
gress of  the  herd.  From  a  single  vessel  in 
1879  the  pelagic  industry  expanded  enormously 
initil  in  7891  the  sealing  fleet  numbered  122 
vessels,  each  with  from  5  to  20  sealing  crews, 
and  in  1894  it  made  a  total  catch  of  14.3,000 
seals.  When  the  sealing  vessel  comes  into  sight 
of  seals  its  boats  arc  lowered  and  the  hunters 
put  off  to  windward  in  diverging  directions. 
The  spearsnian  stands  in  the  bow  and  the  steers- 
man manages  the  boat.  The  seals  are  usually 
found  sleeping  on  the  surface  of  the  water. 
The  boat  approaches  noiselessly  and  the  spear 
is  thrown  by  means  of  a  long  detachable  shaft. 
The  spear  head  is  attached  to  the  boat  by  a 
line,  and  when  the  captured  animal  is  tired  out 
it  is  drawn  up  to  the  boat  and  killed  with 
a  short  club.  If  the  shotgun  is  used  the  ani- 
mal is  similarly  approached  and,  after  be- 
ing shot,  the  body  is  quickly  recovered  with 
a  gaff  to  prevent  its  sinking.  The  operations 
of  the  scaling  fleet  were  gradually  extended 
from  the  vicinity  of  the  Straits  of  Fuca  until 
they  covered  the  entire  migration  route  of  the 
Pribilof  herd,  from  the  Santa  Barbara  Channel 
to  the  passes  of  the  Aleutian  chain.  Finally 
it  entered  Bering  .Sea  and  attacked  the  herd  on 
its  suninicr  feeding  groimd.  In  a  similar  way 
the  pelagic  fleet  covered  the  migration  route 
of  the    Cnnimander  herd. 

Pelagic  sealing  must,  in  the  nature  of  things, 
be    indiscriminate,    as    the    sex    of    the    animal 
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cannot  be  distinguished  in  the  water  and  the 
hunter  aims  to  kill  every  animal  found.  The 
killing  of  the  males  on  land  naturally  leaves 
the  herd  as  found  at  sea  composed  chiefly  of 
females.  The  killing  of  the  female  seal  on  the 
spring  migration  involves  the  death  of  her 
unborn  offspring.  When  killed  in  Bering  Sea 
in  August  and  September  her  dependent  young 
is  left  to  starve  on  the  rookeries.  Investigations 
of  the  pelagic  catch  in  1895  and  1896  showed  the 
percentage  of  females  in  the  pelagic  catch  for 
these  years  to  be  63  and  84  per  cent  respectively. 
In  the  latter  season  20,000  starved  pups  were 
counted  upon  the  rookeries  of  Saint  Paul  and 
Saint  George,  their  mothers  having  been  killed 
at  sea. 

Aware  of  the  disastrous  effects  of  pelagic 
sealing,  and  acting  under  shadow  of  a  claim 
made  by  Russia  in  1820  to  absolute  jurisdiction 
over  Bering  Sea  in  the  interests  of  her  fur 
seal  herd,  a  claim  since  found  untenable,  the 
United  States  in  1886  began  seizing  sealing 
vessels  operating  in  Bering  Sea,  among  them 
Canadian  vessels.  This  brought  on  a  diplomatic 
discussion  with  Great  Britain  which  dragged 
along  until  1892,  when  the  two  nations  agreed 
upon  a  treaty  submitting  to  a  court  of  arbitra- 
tion the  question  of  jurisdiction  in  Bering  Sea, 
and  of  what  regulations,  if  any,  were  necessary 
for  the  protection  and  preservation  of  the  fur 
seal  herd  when  beyond  the  ordinary  territorial 
limit  of  three  miles.  This  tribunal  of  arbitra- 
tion met  in  Paris  in  the  spring  of  1893  and 
rendered  its  decision  in  August  of  the  same 
year.  The  decision  on  the  legal  questions  in- 
volved was  adverse  to  the  contention  of  the 
United  States,  and  as  provided  in  this  event, 
a  set  of  regulations  was  formulated  for  the 
protection  of  the  herd,  to  be  enforced  jointly  by 
the  two  nations.  These  regulations  provided, 
after  the  analogy  of  game  laws,  for  a  closed 
season  in  May,  June,  and  July,  when  all  sealing 
should  be  suspended,  and  for  a  closed  zone  of 
60-miles  radius  about  the  islands,  within  which 
no  sealing  whatever  should  be  allowed.  The 
closed  season  covered  the  breeding  period,  the 
protected  zone  was  supposed  to  provide  a  safe 
feeding  ground  for  the  mother  seal  while  her 
young  was  dependent  upon  her.  The  regulations, 
however,  failed  of  their  object  because  the 
mother  seal  does  not  feed  within  the  protected 
area,  but  far  outside  of  it.  She  was.  therefore, 
taken  by  the  pelagic  sealer  as  before,  and  her 
young  was  left  to  starve.  The  largest  catch  in 
the  history  of  pelagic  sealing,  that  of  1894,  was 
made  in  the  first  season  of  the  operation  of  the 
very  regulations  designed  to  so  limit  and  restrict 
pelagic  sealing  as  to  protect  and  preserve  the 
herd. 

In  1896.  because  of  the  continued  decline  of 
the  fur  seal  herd,  it  was  agreed  between  the 
United  States  and  Great  Britain  to  re-open  the 
question  with  a  view  to  a  possible  revision  of 
the  regulations,  and  each  nation  sent  a  scientific 
commission  into  Bering  Sea  to  inquire  into  all 
facts  relating  to  seal  life.  The  commission  for 
the  l-nited  States  was  under  the  direction  of 
President  David  Starr  Jordan  of  Stanford  Uni- 
versity. California,  that  for  Great  Britain,  under 
the  direction  of  Professor  D'.Arcv  Wentworth 
Thompson  of  ITniversity  College.  Dundee,  Scot- 
land. :\t  the  close  of  the  investig.Ttinns  which 
covered  the  seasons  of  1896  and   1897.  the  two 
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commissions  met  at  Washington  in  a  joint  con- 
ference known  as  the  Conference  of  Fur  Seal 
Experts,  and  after  a  full  discussion  of  the 
results  of  their  labors,  reached  an  agreement  on 
all  essential  facts,  establishing  the  fact  of  de- 
cline, its  probable  rate  and  its  cause.  The 
cause  was  fixed  as  the  killing  of  females  at  sea 
involved  in  pelagic  sealing  and  the  agreement 
foreshadowed  —  the  commissions  having  no 
power  to  consider  ways  and  means  —  the  aboli- 
tion of  pelagic  sealing  as  the  only  means  of  sav- 
ing the  herd.  On  the  basis  of  this  agreement  the 
fur  seal  question  passed  into  the  hands  of  the 
Joint  High  Commission  called  at  Quebec  in 
1898  to  consider  this  among  a  number  of  other 
questions  in  dispute  between  the  United  States 
and  Canada.  Unable  to  reach  an  agreement 
on  the  boundary  dispute  this  Joint  Commission 
suspended  action  without  result,  and  its  labors 
have  never  been  resumed.  Meanwhile  pelagic 
sealing  has  continued  and  the  herd  has  steadily 
declined. 

It  is  probable  that  in  the  days  of  its  pros- 
perity — 1870  to  1885  —  the  fur  seal  herd  of  the 
Pribilof  Islands  numbered  2,500.000  animals  of 
all  classes,  the  herd  of  the  Commander  Islands, 
half  as  many  more.  The  maximum  product  of 
the  herd  for  this  period  was  100,000  skins  on  the 
Pribilof  Islands  and  50,000  on  the  Commander 
Islands,  valued  at  from  $15  to  $25  in  the  raw 
state,  at  from  $30  to  $40  when  dressed  and  dyed. 
The  product  of  the  Pribilof  Island  land  sealing 
for    1902   was    22,304   and    of   the    Commander 


Islands  sealing  7,733.  A  like  decline  is  found  in 
the  results  of  the  pelagic  industry,  which  is 
necessarily  suicidal  in  its  nature.  Its  total 
catch  —  and  the  greatest  in  its  history — for 
1894  was  143,000;  its  total  catch  for  the  season 
of  1902  was  16,058.  No  stronger  arraignment  of 
pelagic  sealing  can  be  made  than  that  which  a 
comparison  of  these  figures  gives.  It  is  to  be 
hoped  that  an  agreement  will  soon  be  reached 
by  which  this  destructive  agency  may  be  done 
away  and  this  wonderful  race  of  animals  and 
the  valuable  legitimate  industry  which  depends 
upon  it  may  be  saved  to  the  world.  The  United 
States  and  Great  Britain,  by  acceptance  of  the 
Paris  Award,  and  by  enforcement  of  its  regula- 
tions for  the  restriction  of  pelagic  sealing  since 
1894,  have  established  a  precedent  which  should 
make  it  an  easy  step  to  the  abolition  of  such 
sealing. 

In  the  subjoined  table,  compiled  from  various 
sources,  is   brought  together  tne  total   statistics 
of  the  fur  seal  industry,  and  these  figures  give 
a  comprehensive  view  of  the  whole  subject. 
Summary: 

From  all  sources  prior  to   1868 3,i97,i54 

From  Pribilof  Islands  (land  sealing) ....  2,542,520 
From  Commander  Islands  (land  sealing)  996,255 
From  Pribilof  herd  (pelagic  sealing)...,  776,429 
From  Commander  herd   (pelagic  sealing).       322,955 

From  Lobos    Island 390,400 

From  Cape    Horn 165,569 

Grand    total     8,391,282 

References:     Allen,  *  North  American  Pinni- 
peds'      (1880)  ;      Rink,      ^Danish      Greenland* 
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{1877)  ;  Carroll,  'Seal  and  Herring  Fisheries  of 
Newfoundland'  (1873);  Schultz,  'Fisheries  and 
Seal-hunting  in  White  Sea,  Arctic,  and  Caspian 
Sea,'  translated  in  Report  of  United  States  Com- 
mission of  Fish  and  Fisheries,  Part  III.  (1873-4); 
Southwell,  'Notes  on  Seal  and  Whale  Fishery,' 
Zoologist  (London  1883-1902)  ;  Elliott,  <Fur 
Seal  Islands  of  Alaska'  (1882)  ;  'Proceedings 
of  Tribunal  of  Arbitration,'  15  vols.  (1895)  ; 
Jordan  and  others,  'The  Fur  Seals  and  Fur  Seal 
Islands  of  the  North  Pacific'    (1898). 

George  Archibald  Clark, 
Secretary  of  the  Fur  Seal  Commission  1896-7, 
Leland  Stanford,  Jr.,  University. 
Sealsfield,  selz'feld,  Charles,  pseudonym  of 
Karl  Anton  Postel,  Austrian  novelist :  b. 
Poppitz,  Moravia,  3  March  1793;  d.  Soleure, 
Switzerland,  26  May  1864.  He  entered  a  mon- 
astery and  was  ordained  in  the  priesthood,  but 
in  1822  he  fled  to  Switzerland  and  thence  to 
the  United  States,  where  he  lived  in  1822-6  and 
1827-30.  In  1829  he  edited  in  New  York  the 
'Courier  des  Etats  Unis,'  and  after  1832  made 
his  residence  chiefly  in  Switzerland,  though  he 
visited  the  United  States  at  intervals.  He  sub- 
sequently engaged  in  novel  writing,  his  work 
creating  a  sensation  in  Germany,  fiis  publica- 
tions include:  'Die  Vereinigten  Staaten  von 
Nordamerika'  (1828)  ;  'Der  Legitime  und  die 
Republikaner'  (1833);  'Lebensbilder  aus  bei- 
den  Hemisphiiren'  (1835-7)  ;  'Das  Kajfiten- 
buch'  (1840);  'Siiden  und  Norden'  (1842-3); 
etc. 

Seaman,  se'man,  Owen,  English  writer:  b. 
18  Sept.  1861.  He  was  educated  at  Clare  Col- 
lege, Cambridge,  in  1888  became  lecturer  in 
literature  at  the  Durham  College  of  Science 
(Newcastle-on-Tyne),  and  in  1890  was  there 
appointed  to  the  newly  established  profes- 
sorship of  literature.  In  1897  he  was  admitted 
barrister  of  the  Inner  Temple.  He  began  con- 
tributions in  1894  to  the  'National  Observer,' 
in  1895  to  the  'World,'  and  in  1894  to  'Punch,' 
whose  staff  he  joined  in  1S97,  and  of  which  he 
became  editor  in  rgo6.  .Ainun.ir  bis  books  of 
verse  are:  'With  DnuMr  Pipe'  (1888); 
•Horace  at  Cambridge'  (1894);  'Tillers  of  the 
Sand'  (1895)  ;  'The  Battle  of  the  Bays'  (1896)  ; 
*In  Cap  and  Bells'  (1899)  ;  'Borrowed  Plumes' 
(1902):  <,\  Harvest  of  Chaff'  (1904). 

Seaman,  a  person  below  the  rank  of 
officer  who  is  employed  in  the  navigation  of  a 
vessel  either  coastwise  or  on  the  high  seas.  The 
word  "sailor"  is  broader  in  meaning  than  that 
of  seaman,  including  men  employed  on  inland 
waters  as  well  as  at  sea,  and  in  the  United 
States,  with  a  vast  area  of  navigable  lakes, 
sailor  is  the  term  more  generally  used.  Seaman- 
ship is,  of  course,  as  old  as  navigation,  and  that 
originated  before  the  historic  period.  Although 
in  ancient  times  vessels  were  propelled  to  a  great 
extent  by  the  labor  of  slaves,  chained  to  the 
oars  they  handled,  the  men  engaged  in  navigat- 
ing ships  were  usually  free,  and  the  ancient  sea- 
men appear  to  have  had  more  voice  in  matters 
affecting  the  voyage  than  seamen  have  to-day. 
Commerce  by  water  was  the  chief  source  of  the 
wealth  which  made  Tyre  and  Carthage,  and 
some  of  the  Greek  cities  in  .^sia  and  Europe 
rich  and  powerful,  and  skilful  seamen  were, 
therefore,  in  great  demand.  Similar  conditions 
prevailed   in    the   more   prosperous   republics   of 


the  Middle  Ages,  and  the  Northmen  who  spread 
their  sails  in  search  of  lands  they  could  plun- 
der and  subdue  were  sailors  and  warriors  both. 
The  discovery  of  America  gave  a  great  im- 
pulse to  seamanship,  and  may  be  said  to  have 
created  a  new  race  of  sailors,  who  were  also 
adventurers,  and  whose  feats  of  navigation  have 
never  been  surpassed  for  daring,  skill,  and 
achievement.  In  the  early  days  of  the  American 
colonies,  and  indeed  up  to  the  time  when  man- 
ufactures attracted  the  surplus  population  of 
the  rural  districts,  Americans  might  almost  have 
been  called  a  race  of  sailors.  They  sailed 
around  the  world  in  their  merchant  ships,  fight- 
ing French  privateers,  and,  when  nearer  home, 
dodging  English  revenue  cutters,  and  in  this 
school  of  varied  hardship  and  adventure  they 
learned  the  lessons  of  seamanship  as  no  others- 
had  learned  it  before.  Good  sailing  ability  to- 
navigate  a  ship  to  the  best  advantage,  was  al- 
most as  requisite  as  good  gunnery  in  the  naval 
battles  of  a  century  ago,  and  America's  splendid 
naval  record  of  1800  to  1815,  in  combat  with 
French,  Barbary  pirates,  and  British,  proves 
that  American  seamen  could  both  navigate  and 
fight. 

The  seamen  in  American  vessels  to-day  are 
mostly  of  foreign  origin.  Scandinavia  supplies 
a  large  proportion  of  them,  and  they  are  excel- 
lent sailors.  Strict  laws  are  on  the  statute 
books  regulating  the  engagement  and  treatment 
of  seamen,  their  claims  to  pay,  and  their  dis- 
charge and  return  to  this  country,  if  abroad. 
Seamen  can  no  longer  be  beaten  and  cuffed 
with  impunity  by  brutal  shipmasters.  The  au- 
thorities, both  civil  and  criminal,  are  quick  to 
uphold  the  cause  of  a  seaman  who  has  a  real 
grievance.  Merchant  seamen  make  their  con- 
tract by  signing  a  written  agreement  called  the 
shipping  articles.  This  must  set  forth  the  voy- 
age, the  ports  at  each  end,  and  all  other  matters 
which  are  necessary  to  an  intelligent  under- 
standing of  the  contract.  The  contract,  when 
signed,  is  not  absolute  evidence  of  agreement 
on  the  part  of  the  seaman,  who  may  prove,  if 
he  can,  that  he  was  induced  to  sign  by  fraudu- 
lent representations,  or  while  irresponsible.  The 
law  provides  penalties  for  violation  of  the  con- 
tract by  either  party ;  the  amount  and  quality 
of  provisions  while  on  a  voyage  are  regulated 
by  statute,  and  the  master  is  bound  to  pay  the 
wages  due,  unless  he  can  show  that  the  sea- 
man has  been  insubordinate  or  inefficient.  A 
seaman  refusing,  without  good  cause,  such  as 
illness  or  other  di.sability,  to  do  the  work  as- 
signed to  him,  may  be  put  in  irons  while  on 
board,  and  prosecuted  in  the  nearest  United 
States  court.  If  he  deserts  he  may  be  arrested, 
and  punished  by  forfeiture  of  wages  and  im- 
prisonment. He  can  justify  desertion  by  proof 
of  cruel  treatment.  If  a  seaman  is  discharged 
without  cause  and  against  his  will  in  a  foreign 
port,  the  master  can  be  punished  by  six  months' 
imprisonment,  or  a  fine  of  $500.  If  the  seaman, 
who  has  done  his  duty,  is  willing  to  be  dis- 
charged abroad,  and  the  master  on  his  part  is 
willing  to  let  the  man  go,  the  master  nnist  pay 
him  three  months'  wages  beyond  what  is  due. 
one  third  of  which  amount  goes  to  a  fimd  for 
the  maintenance  of  .American  seamen  abroad 
and  for  bringing  them  home.  It  is  part  of  the 
duty  of  American  consuls  to  be  vigilant  in  the 
protection  of  American  seamen,  and  the  master 
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of  a  vessel  must  present  his  papers  for  examina- 
tion by  the  American  consul  or  consular  agent 
in  all  ports  visited,  and  must  explain  the  rea- 
sons for  the  absence  of  anyone  entered  in  the 
list  of  the  crew. 

Unfortunately  many  seamen  are  ignorant  of 
the  provisions  of  law  intended  to  guard  them 
from  abuse  and  imposition,  and  the  dissipation 
in  which  many  of  them  indulge  when  on  shore 
helps  to  make  them  easy  victims  of  unscrupu- 
lous boarding-house  keepers  and  shipmasters, 
who  conspire  to  rob  them  of  advance  money, 
and  virtually  kidnap  them  on  board  vessels  on 
which  they  had  no  intention  of  sailing.  This 
evil  is  undoubtedly  winked  at,  in  some  instances, 
by  corrupt  officials,  who  presumably  receive  a 
share  of  the  proceeds.  Some  outrage,  greater 
than  usual,  calls  attention  at  intervals  to  the 
wrongs  being  perpetrated  on  seamen,  and  then 
tliere  is  a  brief  spasm  of  public  anger,  and  talk 
of  prosecution  and  reform.  This  dies  out,  as  a 
rule,  without  serious  action  having  been  taken, 
and  matters  go  on  as  before.  The  lot  of  the 
.American  seaman  is,  however,  immeasurably 
better  than  it  was  in  the  early  part  of  the  igth 
century,  for  now  the  law  is  on  his  side,  when 
invoked,  whereas  formerly  all  its  power  was  ex- 
erted on  the  side  of  the  shipmaster,  however 
cruel   and   unscrupulous. 

In  England  also  the  seaman  has  had  ample 
legal  protection  for  over  half  a  century,  since 
the  passage  of  the  mercantile  marine  act  of  1850, 
which  lays  down  minute  rules  for  the  govern- 
ment of  both  masters  and  seamen.  The  provi- 
sions of  the  act  are  very  similar  to  the  Ameri- 
can  laws   bearing   on   the    same   subject. 

Search-light.  See  Electric  Light  ;  Light- 
house. 

Search,  Right  of,  so  far  as  it  applies  to 
tlie  homes,  persons,  papers,  and  effects  of 
American  citizens,  is  regulated  by  the  Fourth 
Amendment  to  the  Constitution  of  the  United 
States,  which  provides  that  the  right  of  the  peo- 
ple to  be  secure  against  unreasonable  searches 
and  seizures  shall  not  be  violated.  This  pro- 
vision appears  also  in  State  constitutions.  A 
magistrate  should  issue  a  search  warrant  only  on 
evidence  sufficient  for  a  reasonable  presumption 
that  stolen  articles,  or  articles  used  in  viola- 
tion of  law,  such  as  gambling  implements,  are  to 
be  obtained  by  the  search,  or  that  evidence  es- 
sential to  a  prosecution  for  serious  crime  may 
thus  be  secured.  An  officer  holding  a  warrant 
for  the  arrest  of  a  person  charged  with  crime 
may  enter  upon  any  premises  where  he  believes 
that  person  to  be,  but  is  responsible  both  civilly 
and  criminally  for  abuse  of  his  authority.  If 
an  officer  makes  an  arrest  without  lawful  au- 
thority he  is  liable  for  false  imprisonment.  Per- 
sons not  charged  with  crime  may  be  arrested 
and    detained   as   witnesses. 

The  extent  of  the  right  of  search  by  belliger- 
ents of  the  vessels  of  neutrals  is  a  much 
disputed  question,  and  although  it  has  been  agi- 
tated for  over  a  century  it  is  far  from  a  com- 
prehensive and  satisfactory  decision.  The  asser- 
tion by  Great  Britain,  during  the  wars  with 
Napoleon,  of  the  right  to  search  American  ves- 
sels on  the  high  seas  for  alleged  deserters  from 
the  British  navy  —  some  of  whom  were  hanged 
after  being  taken  from  an  American  man-of- 
war —  provoked  the  War  of  1812.     When  peace 


was  made,  although  other  points  in  dispute 
were  adjusted,  this  question  was  left  unsettled, 
England,  however,  making  no  further  attempt 
to  interfere  with  American  vessels,  and  the  fall 
of  Napoleon  removing  the  causes  which  had 
led  to  England's  high-handed  measures. 

The  Declaration  of  Paris,  signed  by  the 
plenipotentiaries  of  France,  Russia,  Great  Brit- 
ain, Austria,  Prussia,  Turkey,  and  Sardinia, 
16  April  1856,  sought  to  settle  the  various  ques- 
tions relating  to  the  right  of  search,  declared 
privateering  abolished ;  that  the  neutral  flag 
covered  enemy's  goods,  except  contraband  of 
war,  that  neutral  goods,  except  contraband  of 
war,  were  not  liable  to  seizure,  even  under  the 
enemy's  flag,  and  that  blockades,  to  be  binding, 
must  be  effective.  The  United  States  did  not 
assent  to  this  declaration,  and  matters  were  in 
this  condition  when  the  American  Civil  War 
broke  out. 

In  1861  a  collision  between  the  United  States  ' 
and  Great  Britain  was  nearly  caused  by  the  un- 
authorized action  of  the  commander  of  a  Union 
war-vessel,  who  stopped  the  British  mail 
steamer  Trent  on  the  high  seas,  and  took  from 
the  Trent  as  prisoners  jNIessrs.  Slidell  and  Ma- 
son, commissioners  of  the  Confederate  States 
proceeding  to  Europe.  England  made  prepara- 
tions for  war,  but  the  government  at  Washing- 
ton disavowed  the  stoppage  of  the  Trent,  and 
released  the  commissioners.  No  privateers  were 
chartered  by  the  United  States  either  during  the 
Civil  War  or  the  Spanish-American  War.  In 
the  latter  conflict  the  United  States  and  Spain 
proclaimed  their  intention  to  adhere  to  the  prin- 
ciples of  the  Declaration  of  Paris,  and  this  de- 
termination was  adhered  to  throughout  the  war. 

The  right  to  search  a  neutral  vessel  for  con- 
traband of  war  is  universally  admitted,  this 
right,  however,  being  confined  to  private  mer- 
chant vessels,  and  not  applying  to  ships  of  war. 
The  exercise  of  this  right  must  be  conducted 
with  due  care  and  regard  to  the  rights  and 
safety  of  vessels.  All  civilized  powers  also  ex- 
ercise the  right  of  stopping  and  searching,  and, 
if  cause  he  found,  seizing  or  destroying,  should 
resistance  be  shown,  a  vessel  suspected  of  piracy 
or  .slave-trading.  See  Blockade;  Contrab.\nd 
OF  W.^r;  Paris,  Decl.\kation  of. 

Search  'Warrant  is  a  warrant  requiring 
the  officer  to  whom  it  is  addressed  to  search  a 
house  or  other  place  therein  specified,  for  prop- 
erty therein  alleged  to  have  been  stolen ;  and  if 
the  same  shall  be  found  upon  such  search,  to 
bring  the  goods  so  found,  together  with  the  per- 
son occupying  the  same,  who  is  named,  before 
the  justice  or  other  officer  granting  the  warrant, 
or  some  other  justice  of  the  peace,  or  other  law- 
fully authorized  officer.  It  should  be  given 
under  the  hand  and  seal  of  the  justice  and  dated. 
The  Constitution  of  the  United  States  declares 
that  "the  right  of  the  people  to  be  secure  in 
their  persons,  houses,  papers,  and  effects,  against 
unreasonable  searches  and  seizures,  shall  not  be  B 
violated;  and  no  warrants  shall  issue,  but  upon  | 
probable  cause,  supported  by  oath  or  affirmation, 
and  particularly  describing  the  place  to  be 
searched,  and  the  person  or  things  to  be  seized.*    m 

Sear'ing,  Laura  Catherine  Redden  ("How-    I' 
ard  Glynden"),  American  author:  b.  Somerset. 
Md.,  9  Feb.  1840.     At  ten  she  lost  the  power  of 
hearing  and  of  speech  through  illness,  and  was 
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educated  at  the  Missouri  Institute  for  Deaf 
Mutes.  Later  she  largely  regained  the  faculty 
of  speech  at  Clark  Institution,  Northampton, 
Mass.  She  was  married  to  Edward  W.  Sear- 
ing in  1876.  Her  literary  career  hegan  when 
she  was  18,  and  during  the  Civil  War  she  was 
a  newspaper  correspondent  at  Washington.  In 
1866-7  she  was  in  Italy  as  correspondent  for  the 
New  York  Times  and  also  engaged  in  literary 
work  for  the  department  of  agriculture.  During 
the  Franco-Prussian  war  she  wrote  'German 
VV'ar  Gossip'  for  the  New  York  Tribune,  was  on 
the  staff  of  the  New  York  Mail  in  1868-76,  and 
in  1886  removed  to  California,  where  she  has 
continued  writing  for  the  leading  periodicals. 
She  has  published  'Notable  Men  in  the  House 
of  Representatives'  (1864);  'Idyls  of  Battle' 
(1864)  ;  'Sounds  from  Secret  Chambers' 
(1874)  ;  etc. 

Sears,  serz,  Isaac,  American  patriot:  b. 
Norwalk,  Conn.,  1729;  d.  Canton,  China,  28 
Oct.  1786.  He  descended  from  Richard  Sears, 
who  emigrated  from  Colchester,  England,  in 
1630,  and  settled  in  ^Massachusetts.  He  was 
in  command  of  a  privateer  against  the  French  in 
1758-61,  and  after  losing  his  vessel,  located  in 
New  York,  and  engaged  in  the  West  Indian 
and  European  trade.  He  became  a  prominent 
member  of  the  "Sons  of  Liberty,"  and  was 
chairman  of  the  first  committee  of  correspond- 
ence established  in  New  York.  He  commanded 
the  troop  that  raided  the  printing  establish- 
I  ment  of  James  Rivington,  editor  of  the  'Royal 
Gazette.'  After  destroying  the  presses,  the 
types  were  carried  away  to  be  cast  into  bullets. 
He  was  a  member  of  the  provincial  congress  in 
1783,  and  also  of  the  State  assembly  of  New 
York.  Having  lost  his  fortune,  he  shipped  as 
super-cargo  on  a  merchant  vessel  and  contracted 
a  lever  on  the  voyage  to  China,  from  whicli  he 
died. 

Sears,  Joseph  Hamblen,  .American  author: 
'  Boston  ii^(i.s.  He  was  graduated  from  Ilar- 
ird  in  1889,  and  has  since  published  'The  Gov- 
■  rimients  of  the  World  To-day'  (1893);  'Fur 
.111(1  Feather  Tales'  (1897);  'None  But  the 
Brave'    (1902). 

Sears,  Lorenzo,  American  rhetorician:  b. 
Searsvillc,  Mass.,  18  .^[iril  1830.  He  was  grad- 
uated from  Yale  in  1861,  from  the  General  Ihe- 
ological  Seminary,  New  York,  in  1864,  and  was 
engaged  in  pastoral  duties  in  New  England  in 
1864^5.  He  was  appointed  to  the  chair  of 
rhetoric  and  English  literature  at  the  Univcr- 
IV  of  Vermont   in    1.S85,   which   he   filled   until 

lO,  since  when  he  has  occupied  that  of  rhet- 
I'nc  and  American  literature  at  Brown  Univer- 
sity. He  has  published:  'History  of  Oratory' 
(1897);  'Principles  and  Methods  of  Literary 
Criticism'  (1898):  '.\  Historical  Introduction 
to  the  Library  of  Modern  Eloquence'    (1901). 

Sears'port,  Maine,  town  on  Penobscot 
Bay;  live  miles  northeast  of  Belfast  and  about 
30  miles  southwest  of  Bangor.  Its  chief  indus- 
tries are  ship-buiUling,  ice-gathering,  shipping 
hay  and  lumber,  and  poultry  products.  It  has 
lumber  and  grist  mills,  and  a  spool  mill.  It  has 
a  high  school,  graded  elementary  schools,  and 
the  Scars  Public  Library,  ojiened  in  1872.  The 
.national  I)ank  has  a  capital  of  $50,000;  the  sav- 
ings bank  has  a  large  amount  of  deposits.  Pop. 
(1890)    1,693;    ('900)    1,349. 


Seasickness,  an  affection  attended  with 
nausea  and  other  disagreeable  sensations  pro- 
duced by  the  motion  of  a  vessel.  Its  causes 
and  etiology  are  as  yet  imperfectly  understood. 
Some  refer  it  to  causes  dependent  upon  the  al- 
tered or  affected  functions  of  the  nervous  cen- 
tres ;  others  to  the  regurgitation  of  bile  into  the 
stomach;  and  still  others  to  irritation  o£  the 
liver  by  the  unusual  movements  of  the  body,  in- 
creased secretion  of  bile  being  secondary.  Prob- 
ably each  of  these  views  contains  something  of 
the  real  explanation  of  the  disorder. 

When  a  landsman  goes  to  sea,  the  move- 
ments of  the  ship,  and  the  shifting  lines  and  sur- 
faces, unsettle  his  visual  stability,  as  the  differ- 
ent inclinations  of  the  plank  he  stands  on 
unsettle  his  muscular  sense.  The  consequent 
derangement  of  these  faculties  reacts  upon  the 
nervous  centres,  and  through  the  latter  upon  the 
viscera,  thus  producing  nausea  and  vomiting. 
Recollection  of  the  disturbing  sensations,  to- 
gether with  the  emotional  state  which  they  ori- 
ginally excited,  may  itself  become  an  efficient 
cause,  at  least  in  individuals,  of  peculiarly  irrita- 
ble stomachs,  or  of  highly  sensitive  nervous  sys- 
tems ;  for  this  plays  downward  upon  the  sen- 
sorial centres  in  such  a  manner  as  to  excite  in 
them  the  same  condition  as  that  which  was 
originally  produced  through  the  medium  of  the 
sensory  nerve.  This  may  explain  why  certain 
individuals  show  all  the  symptoms  of  seasick- 
ness on  going  aboard  a  vessel  perfectly  at  rest. 
So,  no  doubt,  imagination  is  a  potent  and  im- 
portant factor  in  the  case.  The  fact  that  visual 
impressions  predispose  travelers  to  seasickness 
suggests  that  a  susceptible  individual,  when  on 
deck,  should  shut  the  ej'es. 

But  perhaps  the  chief  causes  of  seasickness 
may  be  summed  up  thus:  (i)  Effusion  of  blood 
to  the  brain;  (2)  disturbance  of  the  digestive 
system;  (3)  over-eating,  and  also  under-eating. 
Many  preventive  measures  referring  to  tlie  con- 
struction and  arrangement  of  vessels  have  been 
tried  with  little  success;  yet  experiments  with 
vessels  having  a  swinging  saloon,  designed  to 
preserve  equilibrium  in  any  sea,  and  vessels 
with  a  breadth  intended  to  minimize  the  rocking 
motion,  show  that  nautical  men  and  shipbuild- 
ers are  becoming  alive  to  the  interests  and  com- 
fort of  travelers.  Preventive  measures  regarded 
from  the  patient's  point  of  view  are  practically 
limited  to  tlie  regulation  of  diet  before  a  voy- 
age. The  diet  for  some  days  previously  should 
be  plentiful,  but  of  light  and  nutritious  charac- 
ter. Above  all,  the  bowels  should  not  be  con- 
stipated, and  food  should  not  be  taken  for  at 
least  five  or  six  hours  before  going  on  board, 
although  a  cup  of  strong  coffee  just  before  em- 
barking will  prove  beneficial  as  a  slight  stimu- 
lant. On  the  sliip  a  position  as  near  the  centre 
as  practicable  is  to  be  preferred.  It  is  best 
when  lying  down  to  lie  on  the  back,  with  the 
head  and  shoulders  very  slightly  elevated.  As 
a  curative  measure  during  the  attack  of  nausea 
and  vomiting,  brandy  and  ice  in  small  do.ses  may 
be  given.  Champagne  is  better  in  the  period  of 
depression  and  exhaustion  during  a  long  sick- 
ness than  at  the  beginning.  A  bandage  mod-  ■ 
crately  tight,  across  the  pit  of  the  stomacli,  or 
an  icc-bclt  or  even  cold  compresses  all  along 
the  spine  may  afford  relief;  while  some  arc  ben- 
efited by  si|)ping  frequent  drafts  of  hikewarni 
or  cold  water,  though  a  glass  of  hot  milk  may 
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be  better.  The  presence  of  any  harmless  fluid 
in  the  stomach  tends  at  least  to  prevent  the  dis- 
agreeable sensations  of  retching.  Three  or  four 
drops  of  chloroform  on  Imnp-sugar  may  pre- 
vent vomiting,  and  a  suitable  dose  of  bromide 
■of  soda  and  antipyrine  will  often  give  further  re- 
lief. Some  physicians  recommend  cocaine  tab- 
lets, jV  grain,  with  intervals  of  an  hour.  Many 
medical  men  consider  that  if  drugs  must  be 
taken,  the  best  all-around  remedy  is  chlorobrom 
(not  chloroform),  a  compound  of  chloralamide 
and  bromide  of  potassium,  while  some  prefer 
five  grains  of  bromide  of  ammonia.  "Popular" 
remedies  are  not,  as  a  rule,  of  much  use,  and  the 
usual  beverage,  stout,  is  perhaps  the  worst  a 
seasick  person  can  take. 

With  some  reason  medical  men  declare  that 
fear  is  the  most  potent  of  all  remedies  for  sea- 
sickness. If  the  ship  is  really  in  danger,  seasick 
persons,  they  argue,  seem  to  be  automatically 
cured. 

Seasongood,  se'z'n-good,  Lewis,  American 
merchant  and  banker:  b.  Bavaria  3  Aug.  1836. 
In  1851  he  emigrated  to  America,  and  settled  in 
Cincinnati.  In  1870  he  established  a  banking- 
house,  which  soon  acquired  a  standing.  He  sug- 
gested the  first  Textile  Fabric  Exposition  of 
i86g,  and  was  treasurer  of  the  Cincinnati  Ex- 
position of  1872.  He  was  appointed  by  Presi- 
dent Grant  a  commissioner  to  the  Vienna 
Exposition  of  1873.  He  has  been  president  and 
director  of  numerous  financial  railroad  corpora- 
tions, and  has  been  active  in  Jewish  and  gen- 
eral charities. 

Seasons,  the  four  grand  divisions  of  the 
year.  Spring  is  from  the  vernal  equinox,  when 
the  sun  enters  Aries,  to  the  summer  solstice ; 
summer  is  from  the  summer  solstice  to  the  au- 
tumnal equinox;  autumn  is  from  the  autumnal 
equinox  to  the  winter  solstice ;  winter  is  from 
the  winter  solstice  to  the  vernal  equinox.  The 
earth's  axis  is  inclined  to  the  plane  of  the  eclip- 
tic at  66^°,  and  as  the  earth  moves  round  the 
sun  in  the  course  of  a  year,  the  northern  hemi- 
sphere is  turned  to  the  sun  in  summer  (most 
so  at  the  summer  solstice)  ;  at  the  equinoxes 
the  line  of  light  and  shade  on  the  earth  passes 
through  the  poles,  and  at  the  winter  solstice  the 
northern  hemisphere  is  turned  from  the  sun. 
It  is  evident  that  the  characters  of  the  seasons 
are  reversed  to  inhabitants  of  the  southern 
hemisphere.  See  .Autumn;  E.^rth  ;  Summer; 
Spring;   Winter;   etc. 

Seattle,  Wash.,  city,  metropolis  of  the 
State,  port  of  entry,  county-seat  of  King 
County:  situated  on  Puget  Sound,  129  miles 
inland  from  the  Pacific  Ocean  and  804  miles,  by 
water,  from  San  Francisco.  It  is  the  terminal 
point  of  the  transcontinental  railway  systems 
of  the  Pacific  Northwest,  which  connect  here 
with  the  steamship  lines  running  to  Alaska,  the 
Asiatic  ports,  the  Pacific  Islands  and  Canada. 
It  fronts  west  upon  Elliott  Bay,  a  branch  of 
Puget  Sound,  which  forms  an  extensive  deep- 
water  harbor  four  miles  long  and  two  miles 
■wide,  perfectly  protected  from  storms  and  acces- 
sible to  the  largest  vessels  afloat,  at  all  times 
and  at  all  stages  of  tide.  On  the  east  side  is 
Lake  Washington,  a  body  of  fresh  water  22 
miles  long,  from  two  to  four  miles  wide,  and  of 
great  depth.  Lake  L'nion  and  Green  Lake, 
smaller  fresh-water  lakes,  lie  wholly  within  the 


city  limits.  The  surface  of  the  city  is  hilly, 
consisting  principally  of  long  ridges  which  rise 
to  an  elevation  of  about  300  feet  above  the 
level  of  the  sea.  The  natural  scenery  surround- 
ing the  city  is  magnificent,  including,  in  one 
general  view,  the  waters  and  green  islands  of 
Puget  Sound  and  Lake  Washington,  the  Olym- 
pic Mountains  on  the  west,  the  Cascade  Moun- 
tains, with  the  great  snow-crowned  domes  of 
Mounts  Rainier  and  Baker  and  many  lesser 
peaks,  extending  along  the  eastern  horizon,  and 
the  intervening  country  covered  with  evergreen 
forests. 

Climate. —  The  climate  is  moist  and  equable. 
The  seasons  are  not  so  distinctly  marked  as 
they  are  east  of  the  Cascade  Mountains,  and, 
as  a  rule,  only  two  are  spoken  of, —  summer  and 
winter.  Summer  is  called  the  dry  season  and 
winter  the  rainj'  season.  The  summers  are  cool, 
or  moderately  warm,  and  the  winters  are  mild 
and  rainy,  with  very  little  frost  or  snow.  The 
temperature  in  summer  rarely  reaches  90°,  and 
in  winter  it  never  goes  as  low  as  zero.  The 
average  high  temperature  is  74°  in  July  and  70° 
in  August,  and  the  average  low  temperature  is 
43°  in  December  and  38°  in  January.  The 
records  of  the  United  States  Weather  Bureau 
show  that  the  temperature  has  been  as  low  as 
12°  above  zero  only  three  times  in  12  years. 
There  is  some  rainfall  every  month  in  the  year, 
and  considerable  fair  weather  during  the  rainy 
season.  The  average  annual  rainfall  is  37.34 
inches.  The  climate  is  very  healthful  and 
malaria  is  unknown.  The  yearly  death  rate 
averages  8  to  1,000. 

Manufacturing  and  Commerce. —  This  city  is 
the  commercial  and  industrial  centre  of  a  large 
region  which  contains  very  extensive  natural 
resources,  the  most  important  of  which  are  the 
lumbering,  fishing,  mining  and  agricultural  in- 
terests. The  annual  lumber  product  of  the 
State  averages  $25,000,000.  The  product  of  the 
salmon  fisheries  alone  amounts  to  from  $5,000,000 
to  $8,000,000  yearly,  and  the  yearly  product  of 
the  coal  mines  averages  $7,000,000.  The  sup- 
plies for  these  industries  are  furnished  very 
largely  by  Seattle.  The  manufacturing  indus- 
tries of  the  city  are  large  and  increasing  very 
rapidly.  In  1890  there  were  391  industrial  estab- 
lishments reported  by  the  United  States  Census 
Bureau,  with  capital  invested,  $4,758.283 :  number 
of  employees,  3,768  :  amount  of  annual  wages  paid, 
$3,083,731:  cost  of  materials  used,  $4,788,384; 
and  the  value  of  products,  $10,203,007.  The 
manufacturing  census  for  1900  shows  an  increase 
of  more  than  100  per  cent  as  follows :  num- 
ber of  establishments,  953 ;  capital  invested, 
$10,131,651:  number  of  employees,  8,480;  wages 
paid,  $5,575,253:  cost  of  materials.  $14,211,190; 
value  of  products,  $26,373,402.  Since  1900.  there 
has  been  a  still  more  rapid  increase  both  in  new 
works  and  in  the  extension  of  old  ones.  A 
careful  estimate  made  by  the  Manufacturers' 
Association  and  the  Chamber  of  Commerce, 
shows  that  in  the  year  1903  the  number  of 
establishments  exceeded  1.400:  capital  invested, 
$16,000,000:  employees,  16.000;  wages  paid, 
$13.000.000 :  value  of  products,  $55,000,000.  The 
most  important  industrial  establishments  are 
shipyards,  lumber  and  shingle  mills,  flour  mills, 
iron  works,  rolling  mills,  foundries,  and  wood- 
working establishments.  The  United  States  bat- 
tleship  Nebraska    is   under   construction   at   the 
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leading  shipyard.  The  power  used  in  a  great 
number  of  the  mills  and  factories  is  electricity, 
generated  by  the  falls  in  the  rivers  flowing  down 
from  the  Cascade  Mountains,  furnished  to  con- 
sumers at  a  very  low  price.  There  are  many 
mills  and  factories  located  just  outside  of  the 
city  limits,  and  the  United  States  Navy  Yard  of 
Puget  Sound  nearby,  contributes  largely  to  the 
prosperity  of  the  city.  This  navy  yard  repre- 
sents an  expenditure  of  several  millions  of  dol- 
lars, and  is  a  fully  equipped  construction  and 
repair  plant,  employing  about  1,000  workmen, 
and  has  the  only  United  States  drydock  on  the 
Pacific  coast,  large  enough  to  dock  the  battle- 
ships of  the  navy.  The  drydock  is  627  feet 
long,  39  feet  deep,  67  feet  wide  at  the  bottom 
and  130  feet  at  the  top. 

The  commerce  of  the  city  has  increased  even 
more  than  the  manufacturing  interests  during 
the  past  ei.ght  years.  In  i8g6  the  first  regular 
line  of  foreign  steamships  was  established  run- 
ning between  Seattle  and  Japan.  In  1897  the 
great  discoveries  of  gold  were  made  in  Alaska 
and  the  Yukon  Territory.  In  1898  the  war  with 
Spain  gave  the  United  States  the  Philippine 
Islands.  The  Alaska  trade  became  centred 
here,  and  an  extensive  trade  grew  up  with  the 
Oriental  countries  and  the  Philippines.  With 
the  impetus  of  these  great  factors,  the  commer- 
cial growth  has  been  steady  and  rapid.  In  1896 
the  imports  amounted  to  $395,239;  in  1898 
to  $2,409,768;  in  1900  to  $4,571,531;  in  1903  to 
^14.971,596.  In  i8g6  the  exports  amounted 
to  $1,816,577;  in  1898  to  $3,911,414;  in  1900  to 
86,954.749 ;  in  1903  to  $9,789,084.  The  coastwise 
trade  is  somewhat  larger  than  the  foreign  trade. 
This  includes  the  commerce  carried  on  between 
Seattle  and  the  American  coast  and  Alaska. 
The  report  of  the  city  harbor-master  for  1903 
shows  that  the  coastwise  shipments  amounted  to 
$22,006,523,  and  the  receipts  to  $16,212,232.  In 
addition  to  the  coastwise  trade,  a  large  business 
is  carried  on  by  a  local  fleet  of  about  60  steamers 
which  ply  on  the  waters  of  Puget  Sound,  be- 
tween Seattle  and  some  200  cities,  towns,  vil- 
lages and  way  ports.  The  harbor-master's 
report  shows  that  the  shipments  to  local  ports 
in  1903  amounted  to  $10,165,262,  and  the  receipts 
'o  $7,032,755.  The  combined  foreign  and  coast- 
wise receipts  and  shipments,  for  the  year  1903, 
amounted  to  $80,177,452.  The  sailings  to 
.■Maska  average  10  vessels  per  week  during  the 
summer  months,  and  from  four  to  six  per  week 
dnrinpc  the  winter  months.  Regular  lines  of 
steamships  run  between  this  port  and  Japan, 
China  and  the  Philippine  Islands,  The  Great 
Xnrthern  Steamship  Company  has  under  con- 
struction two  steamships  with  a  carrying  ca- 
pacity of  more  than  20,000  tons  each,  to  be  used 
on  the  line  between  Seattle  and  the  Orient. 

The  great  transcontinental  railways,  which 
enter  Seattle,  connecting  it  with  the  east  and 
south,  have  extensive  terminals,  docks,  wharves, 
and  warehouses  for  the  rapid  and  convenient 
handling  of  the  commerce  of  the  city.  The  Great 
Northern,  Northern  Pacific,  and  Pacific  Coast 
Company  Railways  reach  the  city  over  their 
own  lines,  and  the  Canadian  Pacific,  Burlington, 
Union  Pacific,  and  Southern  Pacific  systems 
come  in  under  traffic  arrangements  with  the 
other  lines.  Electric  railways  connect  the  city 
with  Renton.  lying  13  miles  southeast,  and 
Tacoma  31  miles  south. 


Public  Interests. —  The  area  of  the  city  is  28 
square  miles  ;  assessed  valuation,  $56,942,505 ;  tax 
rate,  32.5  mills.  The  city  owns  its  water  system. 
The  water  is  drawn  from  the  Cedar  River,  in 
the  Cascade  Mountains,  by  a  pipe  line  28  miles 
long.  The  capacity  of  the  plant  is  25,000,000 
gallons  daily,  and  is  capable  of  a  large  increase. 
The  city  is  constructing  an  electrical  plant  at 
the  falls  of  the  Cedar  River,  36  miles  distant, 
to  furnish  light  and  power  for  public  and  private 
purposes.  The  natural  drainage  of  the  city  is 
excellent,  making  a  perfect  sewerage  system 
easy  of  construction  and  maintenance.  There 
are  a  number  of  public  parks,  of  great  natural 
beauty.  A  system  of  boulevards  is  projected 
to  run  along  the  shores  of  the  lakes  and  sound 
and  thus  connect  all  the  parks  in  one  grand 
system.  The  principal  public  buildings  are  the 
county  court-house,  on  a  prominent  elevation ; 
the  county  hospital ;  the  government  building 
for  courts,  custom-house  and  post-office;  the 
State  University  and  the  municipal  buildings. 
Fort  Lawton,  a  government  military  post,  is 
located  within  the  city  limits.  Local  transpor- 
tation is  supplied  by  electrical  and  cable  rail- 
ways reaching  all  parts  of  the  city  and  its  sub- 
urbs. There  are  four  daily  newspapers  and 
about  60  weekly  and  monthly  publications. 
There  are  several  large  hotels,  three  good  the- 
atres, and  a  number  of  business,  social,  and 
educational  clubs.  The  leading  business  men's 
as.sociations  are  the  Seattle  Chamber  of  Com- 
merce, Merchants'  Association,  and  Manufac- 
turers' Association.  The  leading  social  clubs 
are  the  Rainier,  the  University,  and  the  Seattle 
Athletic  clubs. 

Banks  and  Finance. —  There  are  15  banks 
doing  business  in  the  city,  with  combined  de- 
posits, in  December  1903.  amounting  to 
$31,762,324.  The  growth  of  the  business  of  the 
city  may  be  judged  by  the  increase  of  the  bank 
clearances,  which  amounted  to  $28,157,065  in 
1896;  $130,323,281  in  1900,  and  $206,913,571  in 
1903.  In  1903  the  municipal  receipts  from  all 
sources  for  maintenance  and  operation  were 
$1,034,835,87,  Total  expenditures,  $1,700,551,83. 
The  expenditures  for  the  police  department  were 
$101,001.04  and  for  the  fire  department  $192,984.16. 
The  receipts  of  the  water  department  for  the 
year  were  $.582,972,  in  addition  to  the  municipal 
receipts.  The  United  States  Assay  office,  opened 
for  business  on  15  July  1898,  from  that  date  to 
31  Dec,  1903,  received  and  assayed  gold  amount- 
ing to  $83,700,871,17,  principally  from  Alaska  and 
the  Yukon  Territory. 

Scliools  and  Churches. —  The  enrolment 
of  pupils  in  the  public  schools  in  Janu- 
ary 1904  was  16,248;  teachers  employed,  385: 
monthly  pay-roll,  $30,000,  During  the  year  1003 
the  expenditures  of  the  school  district. —  which 
is  co-extensive  with  the  city. —  for  mainlenancc 
and  for  new  grounds,  buildings  and  ecuiipment, 
amounted  to  $Soo,ooo,  The  public  .schools  are 
supported  by  direct  taxation  and  by  a  large 
endowment  of  public  lands.  Text-books  are 
furnished  free  to  the  pupils.  This  is  the  seat 
of  the  University  of  Washinprton  (q,v.>,  the 
Seattle  Seminary  f  Methodist"),  Immaculate  Con- 
ception College  CRC),  Academy  of  Holy  Names 
(R.C,  \  and  several  parish  and  private  schools. 
The  public  library,  supported  by  city  taxation, 
contains  about  60,000  volumes.  A  new  library 
building  is  under  construction,  to  cost  $200,000, 
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exclusive  of  grounds  and  furnishing.  The  main- 
tenance of  the  Hbrary  will  exceed  $50,000  per 
annum.  The  university  has  also  an  extensive 
library. 

History. —  What  is  now  the  city  of  Seattle 
was  at  one  time  the  home  of  several  hundred 
Indians,  and  the  occasional  meeting  place  of 
thousands,  who  were  attracted  to  this  point  as 
a  convenient  location  for  tribal  assemblies.  It 
was  first  settled  by  white  men  in  1852,  when  a 
few  sturdy  pioneers  located  upon  the  land  under 
the  provisions  of  the  act  of  Congress  of  27  Sept. 
1850,  known  as  the  "Donation  Act."  In  1853 
the  town  was  laid  out  and  called  Seattle,  after 
a  friendly  Indian  chief  of  that  name.  It  was 
incorporated  in  1865  by  the  territorial  legisla- 
ture, and  reincorporated  in  i86g.  During  the 
first  20  years  its  growth  was  slow,  the  population 
in  1870  numbered  but  1,107.  In  1880  it  had 
increased  to  3.533.  With  the  advent  of  the  rail- 
road in  1884,  the  city  entered  upon  a  period  of 
prosperity,  which  continued  until  the  great 
financial  depression  of  the  early  'go's.  On  6  June 
1889,  the  main  portion  of  the  city  was  destroyed 
by  fire.  A  territory,  nearly  100  acres  in  extent, 
was  burned  over,  causing  losses  aggregating 
more  than  $10,000,000.  Undaunted  by  this  great 
disaster,  the  people  went  to  work  at  once,  and 
within  a  year  they  built  a  new  and  better  city 
with  wider  streets,  better  grades  and  buildings 
constructed  according  to  modern  ideas.  The  cen- 
sus taken  in  1890  showed  a  population  of  41,847. 
During  the  financial  depression  following  1902, 
Seattle  in  common  with  the  other  Pacific  coast 
cities,  remained  practically  at  a  standstill ;  but, 
with  the  wonderful  discoveries  of  gold  in  Alaska 
and  the  Yukon  Territory  in  1897,  and  the  rapid 
development  of  commerce  with  the  Orient  since 
the  Spanish-American  war,  attracting  the  atten- 
tion of  the  capitalists  of  the  world,  the  city  en- 
tered upon  an  era  of  prosperity  and  progress, 
which  has  continued  to  the  present  time.  In 
1900  the  population  was  80,671  ;  in  1903,  it  was 
121,813,  as  reported  by  the  State  Bureau  of 
Statistics,  Agriculture  and  Immigration. 

James  B.  Meikle, 
Secretary  Seattle  Chamber  of  Commerce. 

Sea'weeds,  the  simpler  kinds  of  plants 
which  grow  in  the  waier.  The  term  is  restricted 
to  the  lower  plants,  and  does  not  include  the 
aquatic  kinds  of  mosses,  liverworts,  fernworts, 
and  flowermg  plants.  (See  Alg-e.)  Originally 
the  term  was  applied  exclusively  to  the  plants 
which  live  in  the  seas  and  oceans,  but  these  are 
now  called  "marine  seaweeds"  to  distinguish 
them  from  the  "fresh-water  seaweeds"  which 
grow  in  rivers,  lakes,  and  ponds.  The  simplest 
of  all  plants,  the  blue-green  slimes  {Cyanophy- 
cca)  are  the  lowest  of  the  seaweeds.  They  oc- 
cur mostly  in  fresh  waters ;  some,  however,  are 
marine.  The  green  seaweeds  {Chlorophycca) 
are  of  considerably  higher  organization,  the 
cells  being  distinctly  nucleolated,  and  possessing 
well  defined  chromatophores,  in  which  the  green 
coloring  matter  resides.  They  include  such 
single-celled  types  as  the  common  green  slimes 
(Protococeus),  desmids,  diatoms,  the  filamen- 
tous pondscums,  green  felts  (Vaucheria),  as 
well  as  some  larger  leaf-like  and  massive  kinds 
(L'lz'a.  Caulerpa,  Codiuiu,  etc.).  They  occur 
abundantly  in  both  fresh  and  salt  waters 
throughout  the  world. 


The  brown  seaweeds  {Phaophycea)  are 
closely  related  to  the  green  seaweeds,  and  dif- 
fer from  them  mainly  in  having  an  additional 
brown  coloring  matter  which  hides  the  green 
color  of  the  chromatophores.  The  simplest 
forms  are  minute  few-celled  plants,  others  are 
branching  filaments,  while  still  others  are  large, 
massive  plants  many  feet  in  length,  and  com- 
posed of  root,  stem,  and  leaves.  In  all  the 
mode  of  reproduction  is  of  a  simple  type,  show- 
ing their  low  grade  in  spite  of  the  great  size  of 
some  of  the  species.  Among  the  larger  plants 
of  this  group  are  the  kelps  {Macrocyslis,  Lcs- 
sonia,  etc.),  devil's  aprons  (Laminaria)  and 
rockweeds  (Fucus).  Some  Pacific  species  of 
the  first  named  genus  attain  a  length  of  several 
hundred  feet,  and  are  doubtless  the  longest 
plants  in  the  world.  Nearly  all  brown  sea- 
weeds are  marine,  a  few  only  living  in  fresh 
waters.  The  red  seaweeds  (Rhodophycca)  are 
by  far  the  most  beautiful  and  interesting  of 
aquatic  plants.  They  are  of  a  higher  organiza- 
tion than  those  of  the  preceding  groups.  A  few- 
are  composed  of  simple  slender  filaments,  but 
they  are  more  commonly  multicellular  stems, 
with  roots  below,  and  leaf-like  or  finely  divided 
branches  above.  Although  they  are  green 
plants,  having  well  developed  chromatophores 
in  their  cells,  they  have  in  addition  a  reddish 
or  purplish  coloring  matter  which  hides  the 
green  color.  This  often  gives  them  a  beautiful 
color,  which,  added  to  their  delicate  and  regular 
branches,  makes  them  exceedingly  attractive  ob- 
jects of  study.  They  are  commonly  collected  by 
seaside  visitors,  under  the  name  of  "sea 
mosses.*  A  few  species  live  in  fresh  waters,  all 
the  others  being  marine.  Some  species  are  edi- 
ble,"as  notably  the  so-called  "Irish  moss"  (Chon- 
drus  crispus)  of  the  Atlantic  coast  of  America 
and  Europe,  from  which  is  made  the  delicacy 
known  as  blanc  mange.  The  highest  of  the  sea- 
weeds are  the  stoneworts  (CAaro/>/!yff(r),  which 
resemble  some  of  the  red  seaweeds,  but  are  of 
a  green  color,  the  red  coloring  matter  not  being 
developed  in  them.  They  grow  in  ponds  and 
slow  streams,  and  often  attain  a  length  of  a  foot 
or  two.  Their  stems  are  attached  to  the  soil 
by  roots,  and  are  regularly  divided  into  many 
whorled  branches. 

All  told  there  are  about  15,000  species  of  sea- 
weeds, of  which  about  1,000  are  blue  green 
slimes;  8,000  to  10,000  green  seaweeds;  1,000  to 
1,500  brown  seaweeds ;  2,000  to  2,500  red  sea- 
weeds;   100  to  200  stoneworts. 

Charles  E.  Bessey, 
University  of  Nebraska. 

Seawell,  se'wel,  Molly  Elliot,  American 
author:  b.  Gloucester  County,  Va.,  23  Oct.  i860. 
Being  thrown  upon  her  own  resources,  in  1886, 
she  began  writing  stories  and  sketches ;  with 
her  "Little  Jarvis*  she  took  a  prize  of  $500  in 
1890  offered  by  'The  Youth's  Companion,'  and 
with  'The  Sprightly  Romance  of  Marsac'  in 
1895  took  the  prize  of  $3,000  ofTered  by  the  New 
York  Herald.  Among  her  published  books  are: 
'Midshipman  Paulding'  (1891)  ;  'Paul  Jones' 
(1892);  'Decatur  and  Somers>  (1894):  <A 
Strange,  Sad  Comedy'  (1895)  :  <A  Virginia 
Cavalier'   (i8y6);  'Children  of  Destiny'   (1903'). 

Seay,  sa,  Abraham  J.,  American  soldier 
and  politician :  b.  .Amherst  County,  Va.,  28  Nov. 
1832.    He  entered  the  Federal  army  as  a  private 
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in  i86i,  and  served  in  28  battles  and  skirmishes 
and  rose  to  the  rank  of  colonel.  In  1872  and 
1874  he  was  the  unsuccessful  candidate  for  Con- 
gress; was  a  circuit  judge  1875-7,  and  Republi- 
can nominee  for  judge  of  the  Court  of  Appeals, 
eastern  district,  Ohio,  in  1888.  He  was  the  su- 
preme judge  of  Oklahoma  1890-2,  and  governor 
of  that  territory  in  1892-3,  when  he  was  re- 
moved  by    President   Cleveland. 

Seba'ceous  Glands,  small  structures  of 
glandular  nature  and  sacculated  form  which  ex- 
ist in  the  substance  of  the  corium,  or  deep  layer 
of  the  dermis  or  true  skin.  They  are  very  gen- 
erally distributed  over  the  entire  skin-surface, 
but  are  most  numerous  in  the  face  and  scalp. 
Those  of  the  nose  are  of  large  size,  and  may  fre- 
quently become  enlarged  from  the  accumulated 
secretion  of  the  glands ;  while  the  largest  in 
the  body  are  the  sebaceous  glands  of  the  eyelids, 
the  Meibomian  glands  (see  Eye).  Around  the 
orifices  of  the  mouth  and  anus,  nose,  and  ex- 
ternal ear,  these  glands  are  found  in  numerous 
array;  but  they  appear  to  be  absent  from  the 
skin  of  the  palms  of  the  hands  and  soles  of  the 
feet.  Each  sebaceous  gland  consists  essentially 
of  a  lobulated  or  sac-like  structure  opening 
by  a  single  efferent  duct.  The  wall  of  the  sac,  as 
well  as  that  of  the  duct,  is  lined  by  cells  of 
cubical  epithelium.  These  cells  secrete  the  se- 
baceous matter  which  collects  in  the  gland,  the 
cells  becoming  transformed  into  the  secretion 
and  breaking  down  in  the  process.  The  sep- 
arate sacculi,  or  little  pouch-like  divisions  which 
make  up  each  gland,  may  vary  in  number  frotn 
2  or  5  to  20.  As  a  general  rule  the  ducts  of  the 
sebaceous  glands  open  into  the  hair-follicles,  or 
sac-like  involutions  of  the  skin  which  surround 
and  enclose  the  roots  of  hairs.  But  in  many 
cases  the  ducts  open  simply  on  the  external  sur- 
face of  the  skin.  There  are  generally  two  seba- 
ceous glands  in  connection  with  each  hair.  A 
curious  little  parasitic  mite,  harmless  in  its 
nature  —  the  Dcmodex  folliculoruin  —  is  fre- 
quently found  inhabiting  the  sebaceous  ducts  of 
the  nose,  especially  when  their  secretion  is  pent 
up.  This  little  organism  is  not  known  to  occur 
elsewhere. 

The  sebaceous  glands  are  first  developed  in 
the  sixth  month  of  embryonic  life,  and  appear 
in  their  earliest  condition  as  sac-like  appendages 
to  the  hair-follicles.  The  secreting  cells,  con- 
taining fat  particles,  appear  in  the  centre  of  the 
developing  gland  ;  these  cells  gradually  enlarge 
and,  escaping  by  the  root  or  attached  portion  of 
the  sac,  constitute  the  first  secretion  of  the 
gland.  The  functions  of  the  sebaceous  secretion 
arc  chiefly  those  of  keeping  the  skin  moist  and 
from  being  cracked  by  the  influence  of  heat  and 
of  the  air.  Friction  between  skin  surfaces  is 
also  diminished  in  the  same  manner  by  the  se- 
baceous secretion.  The  secretion  is  present  in 
greatest  amount  in  those  races  which  inhabit 
warm  climates  and  are  greatly  exposed  to  the 
sun's  heat.     Sec  H.\ir;  Skix. 

Sebago  (se-ba'go)  Salmon,  the  land-locked 
salmon  of  Sebago  Lake,  Maine,  and  a  few  neigh- 
boring inlmd  waters,  which  has  lately  been 
widely  distributed  through  fish-cultural  opera- 
tions. It  was  long  regarded  as  a  mere  land- 
locked variety  of  the  Atlantic  salmon  (q.v.), 
but  Jordan  and  Rvcrmann  consider  it  entitled  to 
rank  as  a  species  (Salmo  sebago)  distinct  from 


that  and  from  the  Ouananiche  (q.v.).  In  Se- 
bago Lake  it  averages  about  10  pounds  in 
weight.  Its  habits  are  like  those  of  the  typical 
species  with  such  modifications  as  the  physical 
differences  between  the  ocean  and  lake  make 
necessary.  "In  Sebago  Lake  in  the  fall,  struc- 
tural and  chromatic  changes  occur,  and  it  as- 
cends tributary  streams  to  spawn.  After  this 
function  is  performed  it  returns  to  the  lake, 
which  is  its  ocean,  and  resorts  to  deep  water. 
In  the  spring  as  soon  as  the  ice  breaks  up,  when 
smelts,  upon  which  it  extensively  feeds,  are  run- 
ning up  the  streams  to  spawn,  the  salmon  fol- 
low them."  Consult  Jordan  and  Evermann, 
'Food  and  Game  Fishes'  (New  York  1903), 
and  American  angling  authorities  generally. 

Sebastian  (se-bas'ti-an).  Saint,  a  saint  of 
the  Roman  Catholic  calendar ;  b.  Narbonne, 
Gaul,  toward  the  end  of  the  3d  century ;  d. 
Rome  20  Jan.  288.  His  position  as  captain  in 
the  Praetorian  Guard  at  Rome  gave  him  many 
opportunities  of  spreading  Christianity,  and  pro- 
tecting its  adherents ;  but  he  was  finally  arrested 
and  carried  before  Diocletian.  The  emperor 
ordered  him  to  be  shot  to  death  by  archers.  A 
Christian  woman  named  Irene,  finding  him  still 
alive,  drew  out  the  arrows,  took  him  home,  and 
nursed  him  till  he  recovered.  He  then  pre- 
sented himself  before  Diocletian,  and  remon- 
strated with  him  for  his  cruelty ;  whereupon 
the  emperor  ordered  him  to  be  beaten  to  death, 
and  his  body  to  be  thrown  into  the  common 
sewer,  whence  it  was  taken  by  another  Chris- 
tian woman,  called  Lucina,  who  buried  it  at  the 
feet  of  the  apostles,  Peter  and  Paul.  In  the  9th 
century  his  relics  were  carried  to  Soissons, 
whence  they  were  dispersed  through  France, 
Spain,  Germany,  and  the  Netherlands.  A 
church  was  erected  to  this  saint  by  Pope  Da- 
masus.  Saint  Sebastian  is  invoked  against  the 
plague,  and  is  considered  the  patron  saint  of 
marksmen.  His  day  is  the  20th  of  January. 
There  are  many  pictures  of  this  saint  by  the 
Italian  and  other  painters.  He  is  generally  rep- 
resented as  a  beautiful  youth  tied  to  a  tree,  and 
transfixed  by  arrows.  The  most  famous  pic- 
tures of  his  tnartyrdom  are  those  by  Luini, 
Bassi,  Mantegna,  Holbein,  Paul  Veronese,  and 
Ribera.  In  the  cathedral  at  Lucca  the  subject 
has  been  treated  in  sculpture  by  M.  Civitali. 

Sebastian,  Dom,  king  of  Portugal:  b.  1554. 
He  was  the  posthumous  son  of  the  Infant  John 
by  Joanna,  daughter  of  Charles  V.,  and  ascended 
the  throne  in  1557,  at  the  death  of  his  grand- 
father, John  III.  During  his  minority  the  gov- 
ernment was  conducted  by  his  uncle.  Cardinal 
Henry,  brother  of  Emanuel  the  Great.  He  was 
educated  by  his  guardian,  Catharine  of  Aus- 
tria, wife  of  John  HI.  (sister  of  Charles  V.). 
He  was  imbued  with  religious  enthusiasm 
and  a  chivalrous  desire  to  undertake  a  cru- 
sade. His  constant  dream  was  the  conversion 
of  .'\sia  and  Africa  to  Christianity,  and  the  sub- 
jection of  these  continents  to  Portugal.  Al  20 
he  made  an  expedition  to  Ceuta,  Tangier,  and 
Magazar,  the  only  possessions  that  remained  to 
the  Portuguese  from  former  conquests  in  Af- 
rica. From  these  places  he  suddenly  fell  upon 
the  unsuspecting  inhabitants,  and  although  no 
material  results  ensued,  his  lust  for  conquest  be- 
came more  confirmed.  Soon  afterward  (1578) 
a  war  of  succession  broke  out  in  the  kingdom 
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of  Fez  and  Morocco.  Mulei  MoUik,  the  young- 
est son  of  the  last  emir,  had,  contrary  to  his 
father's  will,  been  excluded  from  the  throne,  but 
with  foreign  aid  had  finally  succeeded  in  con- 
quering his  hereditary  kingdom,  and  compelling 
his  nephew,  Mulei  Mohammed,  who  had  usurped 
it,  to  flee.  The  latter  sought  aid  from  Sebas- 
tian, who  yielded  to  the  request,  hoping  to  ef- 
fect something  for  Christianity  and  the  fame  of 
Portugal.  In  spite  of  the  admonitions  of  his 
counsellors,  he  equipped  a  fleet  and  an  army, 
part  of  which  he  had  collected  in  Spain,  Ger- 
many, and  Italy,  and  sailed  for  Africa,  24  June 
1578.  The  expedition  reached  Tangier  in  safety, 
but  at  Alcazarquivir  was  met  by  the  far  more 
numerous  host  of  Mulei  Moluk.  Here  on  4 
Aug.  1578,  a  decisive  battle  was  fought,  in  which 
Sebastian  was  completely  defeated.  Almost  all 
his  followers,  including  the  best  of  his  nobility, 
were  either  slain  or  taken  prisoners,  and  he 
himself  was  among  the  missing.  A  corpse  sup- 
posed to  be  the  king's  was  found,  but  it  was 
disfigured  with  so  many  wounds  that  identifica- 
tion was  impossible.  His  death  in  consequence 
remained  doubtful  and  gave  occasion  to  the  rise 
of  several  pretenders,  the  most  notable  of  whom 
appeared  in  Venice  20  years  afterward,  and, 
after  various  vicissitudes,  succeeded  in  arousing 
the  sympathy  of  all  Europe.  Faith  in  his  pre- 
tensions eventually  subsided  and  he  lapsed  into 
obscurity.  Consult  D'Antas,  'Les  faux  Don 
Sebastien>    (1865). 

Sebastiano  del  Piombo,  sa-bas-te-a'no  del 

pe-6m'b6.       See  Piombo,  Sebastiano  del. 

Sebastopol,  se-bas't6-p6l  or  seb-as-t6'p6l, 
or  Sevastopol  (Russ.  sa-vas-to'poly),  Russia, 
in  the  government  of  Taurida,  an  important  sea- 
port in  the  southeast  of  the  Crimea,  on  a  har- 
bor famed  for  its  excellence  —  an  inlet  of  the 
Black  Sea,  4J/  miles  long;  Yz  mile  wide  at  the 
mouth  and  I  mile  wide  further  inland,  after- 
ward averaging  Yz  mile  across.  Depth  from  3 
to  II  fathoms.  It  is  enclosed  by  high  limestone 
ridges,  and  is  accessible  to  the  largest  ships. 
The  River  Tchernaya  enters  the  harbor  at  the 
east.  The  principal  part  of  the  town  occupies 
a  slope  between  South  Bay  or  Dockyard  Har- 
bor, and  Quarantine  Bay.  Prior  to  the  destruc- 
tion of  the  town  (1854-5)  it  w'as  solidly  built; 
the  forts  were  marvellous  strongholds  mounted 
by  700  guns  and  the  docks  were  among  its  most 
important  works.  The  dock  basin  was  supplied 
with  water  by  a  canal  from  the  Tchernaya.  The 
town  was  almost  unprotected  on  the  interior 
side,  but  the  temporary  defenses  erected  by  Gen. 
Todleben,  during  the  Crimean  war  (the  most 
formidable  of  which  were  the  works  of  Mala- 
koff  and  Redan)  have  since  that  time  become 
celebrated.  These  works  were,  however,  at 
last  captured,  at  the  end  of  a  memorable  siege 
of  the  allied  French  and  English  forces,  the  Rus- 
sians retiring  after  the  town  had  been  ruined. 
The  French  and  English  engineers  then  blew 
up  the  docks  and  forts,  which,  by  the  Paris 
treaty  (1856)  were  not  to  be  rebuilt.  These  re- 
strictions were  annulled  in  1871  by  the  London 
conference.  _  The  docks  and  forts  were  restored 
by  the  Russian  government  in  1885,  and  Sebasto- 
pol is  now  again  the  naval  port  for  the  Black 
Sea  fleet.  The  town  has  been  partially  rebuilt  — 
it  was  once  an  important  commercial  port,  but 
Kaffa   (q.v.)    has  taken  its  place  since  iSgg,  in 


this  regard.  The  value  of  imports  entering  this 
port  was  formerly  over  $5,000,000;  of  exports, 
$15,000,000.  Sebastopol  was  founded  on  the 
site  of  Akhtiar  in  1783,  by  Catharine  II.  Many 
historical  reminiscences  render  this  an  interest- 
ing spot.  The  promontory  where  the  town  now 
stands  was  once  occupied  by  the  temple  where 
Iphigenia,  daughter  of  Agamemnon,  officiated 
as  priestess.  Later,  Greeks  colonized  the  prom- 
ontory, but  were  overcome  by  the  Genoese,  who 
established  themselves  at  Balaclava.  The  ruins 
of  the  Genoese  castles  are  still  to  be  seen.  Pop, 
(1897)   50,710. 

Sebillot,  sa-be-yo,  Paul,  French  folklorist: 
b.  ^latignon,  France,  6  Feb.  1843.  He  was  edu- 
cated at  the  communal  college  of  Dinan,  stud- 
ied law  at  Rennes,  and  established  himself  in 
Paris  as  a  notary,  but  soon  abandoned  the  law 
for  art.  From  1870-83  he  exhibited  about  20 
pictures  at  the  Salon,  but  his  travels  through 
Saint-Brieuc,  Pont-Aven,  and  various  out-of- 
the-way  sections  of  Brittany  aroused  an  interest 
in  folklore,  and  he  gradually  drifted  from  art  to 
the  study  of  folklore,  on  which  he  wrote  a  series 
of  excellent  books.  He  succeeded  to  Henri 
Martin's  seat  in  the  commission  for  Megalithic 
Monuments,  became  chef  dii  cabinet  at  the  min- 
istry of  public  works,  and  in  1889  chevalier  of 
the  Legion  of  Honor.  From  its  foundation  in 
1885  he  was  editor  of  the  'Revues  des  Tradi- 
tions Populaires.*  His  works  include:  'Contes 
Populaires  de  la  Haute-Bretagne'  (3  series, 
1880-1-2)  ;  'Legendes,  Croyances,  et  Supersti- 
tions de  la  Mer>  (2  vols.,  1886-7)  ;  'Littera- 
ture  orale  de  I'Auvergne'  (1898)  ;  'Le  Folk- 
lore des  pecheurs'  (1901);  <La  mer  fleurio  le 
rivage  Marius  et  corsaires'   (1903)  ;  etc. 

Secale,  in  botany,  rye,  a  genus  of  the  Tri- 
andria  £>!,0'"'''i  class  and  order,  in  the  natural 
order  of  Graviijia  or  grasses.  Essential  charac- 
ter, calyx  opposite,  tw^o-valved.  two-flowered, 
solitary.  There  are  four  species:  the  villosum, 
orientale,  creticum,  and  cereale.  Secale  villosum 
or  wood-rye  grass  is  distinguished  by  a  calyx 
with  wedge-shaped  scales,  and  by  the  fringe  of 
the  glume  being  woolly.  The  glumes  of  the  se- 
cale orientale  are  shaggy  and  the  scales  of  the 
calyx  are  shaped  like  an  awl.  The  glumes  of  the 
secale  creticum  are  fringed  on  the  outside.  The 
secale  cereale  or  common  rye  has  glumes  with 
rough  fringes.  There  are  "two  varieties,  win- 
ter and  spring  rye.  The  winter  rye,  which  is 
larger  in  the  grain  than  the  spring  rye.  is  sown 
in  the  autumn,  at  the  same  time  with  wheat,  and 
sometimes  mixed  with  it;  but  as  the  rye  ripens 
sooner  than  the  wheat,  this  method  is  exception- 
able. The  spring  rye  is  sown  along  with  oats, 
and  usually  ripens  as  soon  as  the  winter  rye; 
but  the  grain  produced  is  lighter  and  it  is  there- 
fore seldom  sown.     See  Rye. 

Secchi,  sek'ke,  Angelo,  Italian  astronomer: 
b.  Reggioneir,  Emilia,  29  June  1818:  d.  Rome 
26  Feb.  1878.  He  entered  the  order  of  the  Jesu- 
its in  1833,  and  after  teaching  in  various  Jesuit 
colleges,  including  that  at  Georgetown,  D.  C. 
he  was  in  1849  appointed  professor  of  astronomy 
and  director  of  the  observatory  at  the  Collegio 
Romano.  When  the  Jesuits  were  expelled  from 
Italy  in  1870  he  was  permitted  to  retain  his 
position.  Father  Secchi's  services  to  astronomy 
were  of  the  utmost  value.  He  made  a  careful 
study  of   the   physical   constitution   of   the   sun. 
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tilt  nature  of  sun-spots,  and  tlie  solar  promi- 
nences, but  of  much  greater  importance  was  his 
pioneer  work,  carried  out  with  less  perfect  in- 
struments contemporaneously  with  that  of  Hug- 
gins  in  stellar  spectroscopy  or  astrophysics.  He 
made  the  first  systematic  spectroscopic  survej' 
of  the  heavens,  and  proposed  a  classification  of 
stellar  spectra  under  four  main  types,  which  has 
proved  a  valuable  basis  for  subsequent  research. 
Among  his  works  are:  'Catalogo  delle  Stelle  di 
cui  si  e  determinato  lo  Spettro  luminoso' 
11867);  <L"Unita  delle  Forze  fisiche>  (1869); 
•Le  Soliel'  (1870);  <Le  Stelle'  (1877).  Con- 
sult: Pohle,  "Angelo  Secchi'   (1883). 

Secession,  the  act  of  withdrawing  from, 
a  term  of  great  political  importance,  especially 
in  the  history  of  the  United  Slates.  Whenever 
a  State  has  claimed  the  right  to  withdraw  from 
the  Union,  it  has  based  its  claim  on  the  doctrine 
.of  State  sovereignty.  This  claim  must  be  con- 
sidered as  emphatically  distinct  from  the  right 
of  revolution,  insurreciion,  or  violent  revolts,  in 
all  of  which  there  is  no  claim  technically  of  legal 
right,  and  the  appeal  of  which  is  to  force  in- 
stead of  reason.  Nearly  every  State  of  the 
Union,  in  its  turn,  has  advanced  the  right  of 
secession,  and  usually  each  has  been  condemned 
by  the  others  as  treasonable.  This  claim  was 
specifically  brought  forward  or  involved  in  the 
Kentucky  "Resolutions,"  the  Hartford  "Conven- 
tion," and  the  "Nullification  Ordinance"  (qq.v. ). 
The  election  of  Abraham  Lincoln  to  the  Presi- 
dency of  the  United  States  in  i860,  w-hen  the 
political  situation  was  flanked  with  sectional  dif- 
ferences resting  on  State  claims,  was  all  that 
was  necessary  to  change  the  theory  of  secession 
in  the  South  into  an  attempt  to  effect  the  real- 
ity. South  Carolina  took  the  lead.  No  single 
Slate  was  prepared  or  willing  to  secede  alone, 
but  Florida,  IVIississippi,  and  Alabama  agreed  to 
secede  with  any  other  State.  Again  Soulli  Caro- 
lina was  leader  in  calling  a  State  convention, 
and  on  20  Dec.  i860  the  Act  of  1788,  ratifying 
the  National  Constitution,  was  repealed,  and  it 
was  declared  "thai  the  union  now  subsisting  be- 
tween South  Carolina  and  other  States,  under 
the  name  of  the  United  States  of  America,  is 
hereby  dissolved."  A  declaration  of  the  causes 
for  this  act  was  formulated,  and  was  adopted  on 
the  24th.  The  governor  proclaimed  "the  seces- 
sion of  South  Carolina"  the  same  day.  Mis- 
sissippi was  the  first  lo  follow  this  example  9 
January  1861  ;  tlien  in  succession  came  Florida,  10 
January;  Alabama,  II  January;  Georgia,  19  Jan- 
uary ;  Louisiana,  26  January ;  and  Texas,  I  Feb- 
ruary, though  in  the  case  of  this  last  State  the 
proceedings  were  irregular.  Virginia  followed 
in  .'\pril ;  Arkansas  and  North  Carolina  in  May: 
and  Tennessee  in  June.  The  Civil  War  was  the 
consequence,  and  its  final  issue  was  the  victory 
of  tlie  Union  government  and  the  full  federa- 
tion of  the  United  States  of  America.  See 
Sfxession  in  the  IfxiTED  St.\tf.s;  United 
States  —  Srccssloii;  Civii,  W.\r. 

Secession  in  the  United  States.  To  prop- 
erly understand  the  causes  which  led  to  the 
secession  of  the  Southern  States  in  i86i  and  the 
reasons  which  actuated  those  by  whom  such 
action  was  advocated,  we  must  confine  our  in- 
vestigations to  the  history  of  the  country  and 
the  conditions  which  existed  prior  tcj  tlu'  dales 
when  the  seceding  States  withdrew  from  the 
Union.    If  we  look  back  from  the  standpoint  of 


to-day  the  events  of  nearly  half  a  century  inter- 
vene and  we  see  but  little  of  the  picture  which 
was  presented  at  that  period.  We  must  study 
the  theory  of  the  Constitution  as  it  was  under- 
stood and  explained  by  the  creators  of  that 
instrument,  and  the  history  of  the  period  prior 
to  1861,  at  least  so  far  as  it  relates  to  constitu- 
tional rights  and  construction.  It  will  also  be 
interesting  and  instructive  to  consider  the  views 
entertained  by  the  advocates  of  the  State  Rights 
doctrine  as  distinguished  from  the  views  of  the 
e.xtreme  nationalists,  and  we  must  also  become 
informed  regarding  the  long  continued  struggle 
between  the  leaders  of  these  two  parties.  In 
i860  not  only  the  leaders  but  the  Southern  peo- 
ple generally  were  firm  in  the  belief  that  a 
State  had  the  legal  right  to  secede  from  the 
Federal  Union.  This  was  the  natural  result  of 
the  teachings  of  more  than  half  a  century. 
WHiatever  opposition  existed  in  the  several 
Slate  conventions  or  among  the  people  of  the 
seceding  States  arose  not  on  the  question  of 
the  principle  of  secession,  the  right  to  secede, 
but  upon  the  expediency  of  seceding.  Perhaps 
the  most  conspicuous  example  of  the  unity  of 
the  people  of  the  seceding  States  is  to  be  found 
in  the  proceedings  of  the  Alabama  Convention. 
A  very  large  minority  of  this  convention,  for 
a  while  supposed  to  be  a  majority,  was  elected 
on  the  following  platform :  "That  we  hold  it 
to  be  our  duty,  first,  to  use  all  honorable  exer- 
tions to  secure  our  rights  in  the  Union,  and  if 
we  .should  fail  in  this,  we  ivil!  maintain  our 
rights  out  of  the  Union;  for,  as  citizens  of  .-Ma- 
bama,  wx  owe  our  allegiance  first  to  the  State ; 
and  we  will  support  her  in  whatever  course 
she  may  adopt." 

With  rare  exceptions  the  arguments  against 
such  action  were  on  the  ground  that  it  was 
inexpedient  and  unadvisablc,  but  when  the  act 
was  consummated  it  was  generally  recognized 
in  the  seceded  States  as  the  supreme  law  of 
the  land,  the  exceptions  being  for  the  most  part 
confined  to  a  few  counties  in  East  Tennessee 
and  the  sparsely  inhabited  strip  of  mountain 
land  known  as  the  southwestern  part  of  the 
.Mleghanics.  In  this  connection  it  is  important 
to  state  that  in  1861  and  for  years  prior  to  that 
time  this  belief  in  the  right  of  secession  was  by 
no  means  confined  to  the  South,  or  to  the  so- 
called  pro-slavery  party.  Horace  Greeley,  edi- 
tor of  the  New  York  Tribune,  was  outspoken 
in  upholding  the  right  of  secession,  and  for 
months  after  the  cslablishment  of  the  Confed- 
erate government,  army  officers  from  the  South 
openly  discussed  the  question  of  remaining  in 
the  Union  army  or  joining  the  Confederacy, 
and  those  who  decided  upon  the  latter  course 
were  allowed   to  go   freely. 

General  Joseph  E.  Johnston  and  Colonel 
Robert  E.  Lee  both  continued  in  the  perform- 
ance of  their  army  duties  in  Washington  for 
nearly  two  months  after  the  inauguration  of 
President  Lincoln,  the  former  holding  the  all 
important  position  of  quarter-niastcr-general  of 
the  army  of  the  Ifniled  States;  and  it  was  after 
it  was  generally  known  that  Colonel,  afterward 
General  Lee  had  decided  that  it  was  his  duty  to 
give  his  fealty  to  his  native  State,  Virginia,  that 
Mr.  Lincoln  ofi^cred  him  the  appointment  as 
commander-in-chief  of  all  the  armies  of  the 
I'nitcd  States.  .\{  that  time  the  authorities  in 
Washington  did  not  use  the  words  treason  and 
traitors    in    referring   to    the    Southern    officers 
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who  resigned  their  commissions  and  joined  the 
Confederate  army.  But  the  results  of  the  appeal 
to  arms  whereby  the  advocates  of  secession 
■were  overwhelmed,  have  clouded  and  caused  to 
be  utterly  forgotten  the  legal  and  logical  prin- 
ciples for  which  the  States  Rights  party  had 
contended  for  three  quarters  of  a  century. 

Greeley  said  in  i860:  "War  is  a  hideous 
necessity  at  best,  and  a  civil  conflict,  a  war  of 
estranged  and  embittered  fellow  countrymen,  is 
the  most  hideous  of  all  wars."  (New  York 
Tribune,  16  Nov.  i860.)  And  his  words  were 
prophetic.  In  the  terrible  internecine  war  of 
four  years  more  than  1,000.000  human  beings, 
most  of  whom  were  the  youth  of  the  land,  fell 
in  battle  or  succumbed  to  disease  and  the  hard- 
ships of  campaign,  or  were  wounded  and 
maimed ;  while  in  nearly  every  home.  North  and 
South,  heartbroken  mourners  were  crushed  by 
the  awful  sacrifice  to  the  God  of  Battles.  During 
and  at  the  close  of  the  war  every  branch  of  the 
government  was  under  the  control  of  those 
responsible  for  the  coercive  policy  which  brought 
it  on.  With  rare  exceptions  the  whole  press 
of  the  Northern  States  and  its  literature  were 
dominated  by  the  same  influences.  The  chief 
executive  and  all  his  subordinates  in  the  gov- 
ernment with  one  acclaim  pronounced  the  edict 
that  those  who  had  not  supported  their  views 
should  be  made  odious  to  the  American  people, 
and  from  that  time  the  teaching  to  the  youth 
of  the  land  has  been  of  this  character.  The 
causes  which  influenced  the  action  of  those  who 
brought  about  the  secession  of  the  Southern 
States  became  utterly  obscured  and  forgotten. 

Causes  of  Secession. —  The  general  assump- 
tion that  slavery  was  the  sole  cause  of  secession 
and  the  war  that  followed  is  very  far  from 
correct.  It  is  clearly  to  be  seen  that  far  away 
and  beyond  the  qviestion  of  slavery,  even  in  the 
very  earliest  days  of  the  life  of  the  nation,  the 
two  parties  began  the  struggle  —  the  one  to 
maintain  the  unrelinquished  rights  of  the  States, 
the  other  to  establish  and  vest  greater  power 
in  the  central  government.  But  although  this 
leading  question,  and  other  cognate  questions 
were  really  at  issue  in  this  conflict,  slavery  was 
the  proximate  occasion  of  the  Civil  AVar.  The 
anti-slavery  agitation  focused  and  brought  into 
active  operation  the .  theories  of  the  extreme 
nationalists  that  the  central  government  had  the 
right  to  go  into  the  domain  of  State  govern- 
ments and  regulate  their  domestic  affairs.  And 
the  threats  of  the  abolitionists  awoke  the  south- 
ern people  to  the  realization  that  the  guarantees 
of  the  Constitution  for  the  protection  of  slave 
property  were  to  be  nullified  and,  at  least  to 
that  extent,  the  rights  of  the  States  destroyed. 
It  is  therefore  necessary  to  review  the  history 
of  this  contributing,  if  not  paramount,  cause, 
without  entering  upon  any  discussion  of  the 
question  of  slavery  itself. 

History  of  Slavery. —  Slavery  was  not  only  a 
heritage  from  the  mother  country,  but  the  his- 
tory of  early  colonial  times  shows  that  it  was 
a  forced  heritage  that  was  resisted  and  opposed 
by  the  colonies.  In  the  same  spirit  the  Southern 
people  opposed  slavery  at  the  time  of  the  Dec- 
laration of  Independence  and  were  vigorous  in 
resisting  the  further  importation  of  slaves  from 
Africa.  The  wise  men  of  that  day  foresaw  the 
evils  attending  such  a  traflic.  Its  enormous 
profits   would   cause   a   further  great   influx   of 


people  hardly  removed  from  savagery.  But 
when  slavery  became  a  fixed  institution,  recog- 
nized, guaranteed  and  protected  by  the  Constitu- 
tion, the  people  of  the  South  sought  to 
ameliorate  so  far  as  possible,  all  the  evils  attend- 
ing it.  Slavery  was  part  of  the  common  law 
of  England  prior  to  the  settlement  of  the  first 
colonies  in  America,  and  became  the  common 
law  of  the  colonies ;  and  at  the  time  of  the 
Declaration  of  Independence  e.xisted  in  each  of 
the  thirteen  colonies.  As  above  stated,  this  con- 
dition existed  despite  the  efforts  of  some  of 
the  colonies  to  terminate  it.  Judge  Cooley  in 
his  continuation  of  Story's  'Commentaries  on 
the  Constitution,'  says:  "No  colony  was  so  per- 
sistent in  its  efforts  to  check  the  [slave]  trade 
as  Virginia,  and  Judge  Tucker  enumerates 
twenty-three  acts  on  the  subject,  beginning  with 
1699."  Georgia,  under  Oglethorpe,  prohibited 
the  importation  of  slaves  until  1752,  when  the 
proprietors  surrendered  the  charter  and  the 
colony  became  part  of  the  royal  government, 
when  the  power  of  the  colonists  to  prevent  the 
importation  of  slaves  ceased,  "the  Crown  pro- 
hibiting the  exercise  of  any  such  power  by  the 
colonists.  In  1760  South  Carolina  passed  an  act 
prohibiting  the  further  importation  of  African 
slaves.  The  act  was  rejected  by  the  Crown, 
the  governor  was  reprimanded ;  and  a  circular 
was  sent  to  all  the  governors  of  the  colonies 
warning  them  against  presuming  to  countenance 
such  legislation. 

England  not  only  considered  the  slave  trade 
beneficial,  and  fostered  and  protected  it,  but  had 
actually  inaugurated  and  established  it.  Its  first 
appearance  in  history  is  in  the  grant  of  a  charter 
by  Queen  Elizabeth  to  a  company  formed  to 
supply  African  slaves  to  the  Spanish-.^merican 
colonies  —  the  queen  herself  being  a  shareholder 
in  the  company.  In  9th  and  loth  William  III. 
an  act  was  passed  reciting  that  "the  trade  was 
highly  beneficial  and  advantageous  to  the  king- 
dom." In  1708  the  House  of  Commons  resolved : 
"That  the  trade  was  important,  and  ought  to  be 
free  and  open  to  all  the  queen's  subjects  trading 
from  Great  Britain."  And  as  late  as  1775  the 
Earl  of  Dartmouth,  in  answer  to  a  remonstrance 
from  the  agent  of  the  colonies,  said:  "We  can- 
not allow  the  colonies  to  check  or  discourage  in 
any  degree  a  traffic  so  beneficial  to  the  nation." 
And  so  popular  was  this  traffic  that  slaves  were 
openly  sold  in  the  public  squares  of  London. 
Thus  were  the  efforts  of  the  colonies,  led  by 
Virginia,  Georgia,  Jilaryland,  and  South  Caro- 
lina, to  put  an  end  to  the  traffic,  thwarted  by 
the  greed  of  the  traders  in  the  mother  country. 

The  first  African  slaves  imported  into  Amer- 
ica were  landed  by  a  Dutch  trading  vessel  at 
Jamestown  in  1620,  and  from  that  time  the 
traffic  became  general  throughout  all  the  colonies. 
Pecuniary  profit  to  the  traders  and  the  need 
of  the  negro  as  a  laborer  was  not  the  only 
incentive  to  this  traffic.  The  press  and  even  the 
pulpit  contended  that  it  was  humane  and  Chris- 
tian to  bring  these  heathen  savage  negroes  to 
the  protective  care  of  civilized  people.  Slaves 
were  imported  in  large  numbers  into  New  Eng- 
land until  it  became  apparent  that  they  were  not 
fitted  to  the  rigorous  climate  of  the  North.  Im- 
portation to  the  northern  colonies  and  States 
gradually  diminished  and  finally  ceased,  but  New 
England  ship  owners  continued  for  many  years 
to  be  actively  engaged   in  the  business   of   im- 
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porting  and  selling  slaves.  Notwithstanding  the 
reasons  in  favor  of  this  business  the  leaders  of 
thought  among  the  Southern  colonists  continued 
to  fight  against  the  traffic,  and  Jefferson,  in  his 
first  draft  of  the  Declaration  of  Independence, 
brought  forth,  as  one  of  the  counts  in  his  indict- 
ment of  the  king,  "this  cruel  war  against  human 
nature  itself  .  .  .  this  piratical  warfare," 
and  charged  that  the  king  had  "prostituted  his 
negative  for  suppressing  every  legislative  at- 
tempt to  prohibit  or  to  restrain  this  execrable 
commerce"  in  order  to  keep  open  a  market  for 
the  sale  of  human  beings.  Jefferson  gave,  among 
other  reasons  for  omitting  this  clause  from  the 
final  draft  of  the  Declaration:  ''Our  Northern 
brethren  also,  I  believe,  felt  a  little  tender  under 
those  censures ;  for,  although  their  people  had 
very  few  slaves,  yet  they  had  been  pretty  con- 
siderable carriers  of  them  to  others."  This 
traffic  against  which  the  colonies  had  waged  war 
for  a  century  continued  to  exist  at  the  time  of 
the  Declaration  of  Independence ;  and  when  the 
Constitution  was  adopted  slavery  existed  in 
every  colony  with  the  possible  exception  of 
Massachusetts,  where  in  1781,  not  by  legislative 
enactment,  but  by  a  decision  of  the  Supreme 
Court  of  that  colony,  it  was  declared  incon- 
sistent with  the  declaration  of  the  Bill  of 
Riglits  that  "all  men  are  born  free  and  equal." 

The  framers  of  the  Constitution  (q.v.)  real- 
ized the  sensitive  and  delicate  nature  of  the 
question  of  slavery,  and  wisely  left  it  untouched 
except  to  protect  the  property  rights  of  the 
slaveholders  and  to  give  to  Congress  the  power 
to  prohibit  the  importation  of  slaves  after  a 
certain  date.  The  third  paragraph  of  section 
2  of  Article  IV.  of  the  Constitution  provided 
that  "no  person  held  to  service  or  labor  in  one 
State,  under  the  laws  thereof,  escaping  into 
another,  shall,  in  consequence  of  any  law  or 
regulation  therein,  be  discharged  from  such 
service  or  labor,  but  shall  be  delivered  upon 
claim  of  the  party  to  wliom  such  service  or 
labor  may  be  due."  Under  this  clause  Congress 
pa-scd  the  Fugitive  Slave  Law  (qv.)  of  I7y.3. 
The  first  paragraph  of  section  g  of  Article  I. 
of  the  Constitution  provided:  "The  migration 
or  importation  of  such  persons  as  any  of  the 
States  now  existing  shall  think  proper  to  admit 
shall  not  be  prohibited  by  Congress  prior  to  the 
year  one  thousand  ciglit  hundred  and  eight,  but  a 
tax  or  duty  may  be  imposed  on  such  importation, 
not  exceeding  ten  dollars  for  each  person." 

The  history  of  the  adoption  of  this  clause 
sheds  much  light  upon  the  attitude  of  the  South- 
ern slave-holders.  The  first  draft  provided: 
"Mo  tax  or  duty  shall  be  laid,  etc.,  on  the  migra- 
tion or  importation  of  such  persons  as  the 
several  Slates  sliall  think  proper  to  admit;  nor 
shall  such  migration  or  importation  be  pro- 
hibited." South  Carolina  and  Georgia  insisted 
that  the  freedom  of  importation  should  be 
limited,  and  insisted  upon  a  limitation  as  a 
condition  of  the  Union  ;  and  the  clause  limiting 
until  1808  the  prohiliitioii  against  Congress  of 
preventing  such  importation  was  finally  adopted. 

During  tlic  period  from  1787  to  1808  the  ques- 
tinii  of  prohibiting  the  importation  of  slaves  was 
entirely  under  tlie  control  of  the  States,  and 
every  Soutliern  State  which  had  not  already 
done  so  enacted  laws  prohibiting  further  impor- 
tation of  slaves.  Jefferson's  earnestness  in 
opposing   the   traffic    has   already   been   noticed. 


and  Virginia  was  the  first  State  to  prohibit  it. 
Georgia  was  the  first  State  to  incorporate  such 
a  prohibition  in  the  Constitution.  Henry 
Laurens  of  South  Carolina  writing  to  his  son, 
14  Aug.  1776,  said:  "You  know,  my  dear  son,  I 
abhor  slavery.  I  was  born  in  a  country  where 
slavery  had  been  established  by  British  kings 
and  parliaments,  as  by  the  laws  of  that  country, 
ages  before  my  existence.  .  .  .  Not  less 
than  20,000  pounds  sterling,  would  all  my  ne- 
groes produce,  if  sold  at  public  auction  to-mor- 
row. I  am  not  the  man  who  enslaved  them; 
they  are  indebted  to  Englishmen  for  that  favor ; 
nevertheless  I  am  advising  means  for  manumit- 
ting many  of  them,  and  for  cutting  off  the  entail 
of  slavery.  ...  I  perceive  the  work  before 
me  is  great." 

Mr.  Lowndes  of  South  Carolina,  speaking 
in  the  House  of  Representatives  on  14  Feb.  1S04, 
of  the  impossibility  of  prohibiting  the  importa- 
tion of  slaves  into  his  State,  said :  "With 
navigable  rivers  running  into  the  heart  of  it,  it 
was  impossible  for  us,  with  our  means,  to  pre- 
vent our  eastern  brethren  from  introducing 
them  (the  negroes)  into  the  country.  The  law 
was  completely  evaded." 

In  1807  Congress  passed  an  act  prohibiting 
the  importation  of  slaves  into  any  part  of  tlie 
United  States  after  I  Jan.  1808.  The  vote  in 
the  House  of  Representatives  was  almost  unani- 
mous, being  113  against  5.  Of  the  five  who 
voted  against  it  only  three  were  from  the  South, 
one  being  from  the  Portsmouth  district.  New 
Hampshire,  and  one  from  Vermont.  Mr.  Bctton 
from  New  Hampshire  represented  large  shipping 
interests ;  and  that  the  vote  of  Mr.  Crittenden 
of  Vermont  was  approved  by  the  people  of  his 
State  is  shown  by  the  fact  that  he  was  three 
times  re-elected  to  Congress,  and  was  subse- 
quently elected  governor  and  judge.  This  vote 
shows  the  absence  of  any  sectional  division  of 
sentiment  on  the  subject.  In  the  meantime  in 
17S4  Virginia  had  ceded  to  the  L'nitcd  States 
the  great  Northwest  Territory,  and  in  1787, 
before  the  adoption  of  the  Constitution,  the 
Congress  had  adopted  the  Ordinance  for  the 
Government  of  the  Northwest  Territory.  This 
was  adopted  at  the  instance  of  Virginia,  and 
its  Sixth  Article  provided  that  "there  shall  be 
ncillier  slavery  nor  involuntary  servitude  in  the 
said  Territory,  otherwise  than  in  punishment  of 
crimes  whereof  tlie  party  shall  have  been  duly 
convicted."  In  December  1805  tlie  Legislative 
Council  and  House  of  Representatives  of  the 
Indian  Territory  petitioned  Congress  to  suspend 
the  operation  of  the  Sixth  Article,  and  petitions 
of  numerous  inhabitants  of  the  Territory,  to- 
gether with  a  letter  of  William  Henry  Harrison, 
governor  of  the  Territory,  of  the  same  purport, 
were  forwarded  to  Congress.  These  petitions 
were  referred  to  a  committee  of  seven  members 
consisting  of  representatives  from  Virginia, 
I'eiinsylvania,  Ohio,  New  York,  Kentucky,  and 
South  Carolina,  who  reported  favorably  to  the 
petition,  but  no  final  action  was  taken  by  Con- 
gress. In  January  1807  a  letter  from  Governor 
Harrison  enclosing  resolutions  unanimously 
adopted  by  the  Legislative  Council  and  House  of 
Representatives  of  Indiana,  petitioning  for  the 
suspension  of  the  Sixth  Article  and  for  the  in- 
troduction of  slavery,  was  laid  before  Congress. 
The  mailer  was  again  referred  to  a  committee 
whose  members  were  drawn  from  various  sec- 
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tions  of  the  country.  The  committee  again 
reported  favorably,  the  House  adopted  a  resolu- 
tion suspending  the  article,  but  the  Senate  failed 
to  concur  in  it  and  the  matter  was  dropped. 

Although  the  importation  of  slaves  was  pro- 
hibited the  institution  of  slavery  became  more 
firmly  intrenched  in  the  slave-holding  States, 
and  at  the  same  time  a  sentiment  in  favor  of 
its  abolition  grew  stronger  in  the  non-slave- 
holding  States.  In  1819  a  violent  dispute  arose 
between  the  North  and  South,  the  occasion  being 
the  proposal  to  admit  Missouri  as  a  State. 
After  a  year  of  bitter  controversy  a  settlement 
was  reached  in  a  compromise  whereby  IMissouri, 
with  a  constitution  permitting  slaverj',  was  ad- 
mitted, but  as  to  the  remaining  portion  of  the 
territory  of  the  United  States  lying  north  of  lat. 
36°  30'  N.,  it  was  provided  that  slavery  should 
be  prohibited.  In  the  North  the  compromise 
was  exceedingly  unpopular,  and  a  general  move- 
ment looking  toward  the  abolition  of  slavery 
was  commenced.  In  1840  and  in  1844  the  anti- 
slavery  party  had  presidential  candidates  in  the 
field.  The  annexation  of  Texas,  the  war  with 
Mexico  and  the  further  acquisition  of  territory 
furnished  cause  for  additional  controversy.  In 
1848  the  anti-slavery  party  showed  growing 
strength,  and  political  campaigns  took  on  in- 
creasing bitterness.  The  one  side  depended 
upon  the  guarantees  of  the  Constitution  to 
protect  its  property  rights ;  the  other  insisted 
upon  their  right  to  prevent  the  extension  of 
slavery,  "while  conceding,"  as  Judge  Cooley 
admits,  "that  the  Federal  government  was 
powerless  to  disturb  it  in  the  States.*  During 
these  times  of  fierce  controversy  the  greatest 
minds  from  all  sections  of  the  country  devoted 
their  efforts  to  securing  peace.  Clay,  Webster, 
Cass  and  Benton  met  in  harmony  and  by  their 
united  efforts  secured  the  compromise  of  1850 
by  which  California  was  admitted  as  a  free 
State,  new  States  were  to  be  permitted  to  be 
carved  out  of  Texas,  the  slave  trade  was  pro- 
hibited in  the  District  of  Columbia,  and  new 
Territories  were  to  be  organized  without  either 
expressly  permitting  or  prohibiting  slavery.  But 
these  compromises,  and  all  the  efforts  of  the 
peacemakers  were  futile.  The  Missouri  Com- 
prornise  was  repealed,  the  fugitive  slave  law  was 
nullified  in  the  North,  in  Kansas  armed  conflicts 
occurred  between  the  opposing  factions,  and 
in  October  1859  John  Brown  with  a  band  of 
Northerners  made  a  raid  into  Virginia  in  an  en- 
deavor to  incite  the  negroes  of  the  South  into 
insurrection,  rapine,  and  bloodshed. 

The  almost  unanimous  sentiment.  North  and 
South,  upon  the  question  of  reopening  the 
African  slave  trade  is  shown  by  the  vote  on  the 
following  resolution  introduced  in  the  House  of 
Representatives  by  Mr.  Orr  of  South  Carolina, 
on  15  Dec.  1856:  "Resolved,  That  it  is  inex- 
pedient, unwise  and  contrary  to  the  settled  policy 
of  the  United  States,  to  repeal  the  laws  pro- 
hibiting the  African  slave  trade."  This  resolu- 
tion was  adopted  by  a  vote  of  183  to  8,  and  most 
of  those  voting  against  it  explained  their  votes 
by  stating  that  no  proposition  looking  to  the 
opening  of  the  slave  trade  having  been  presented 
the  resolution  was  out  of  place.  In  1856  the 
anti-slavery  party  had  made  great  progress  and 
came  near  electing  their  candidate  for  President. 
It  was  hoped  that  the  decision  of  the  Supreme 
Court  in  the  Dred  Scott  case   (q.v.)  would  put 


an  end  to  the  political  agitation,  but  the  decision 
being  adverse  to  the  theories  of  the  abolitionists 
added  fuel  to  the  flame.  The  Supreme  Court 
and  the  venerable  Chief  Justice  became  objects 
of  the  most  venomous  abuse.  In  the  contro- 
versy which  now  raged  moderation  and  reason 
seemed  annihilated  in  the  bitterness  of  feeling. 
The  ablest  minds  of  the  North  were  exercised 
in  constructing  arguments  to  justify  the  coercive 
policy.  Floods  of  anti-slavery  literature  were 
poured  out  before  the  impressionable  youth.  The 
pulpit  and  the  lecture  hall  rang  with  appeals  in 
which  slander  and  denunciation  were  the  key- 
notes, and  the  press  took  up  and  echoed  their 
appeals. 

While  many  people  in  the  North  were 
actuated  solely  by  the  belief  that  slavery  was 
a  wrong  that  should  be  abolished  yet  it  was  not 
until  the  question  became  one  of  national  and 
political  importance  that  the  party  opposed  to 
the  one  in  power  used  it  as  a  means  to  secure 
control  of  the  government.  Like  all  other 
questions  which  become  political,  misrepresenta- 
tions of  the  grossest  character  were  made  in 
order  to  attain  political  ends.  Therefore  the 
pictures  of  slavery  as  presented  to  the  Northern 
mind  were  in  marked  contrast  to  actual  condi- 
tions as  seen  by  those  who  were  surrounded  by 
them.  It  is  true  that  there  were  exceptional 
cases  where  there  was  apparent  cruelty,  and 
some  cases  where  the  slaves  endured  real  hard- 
ships ;  and  these  cases  were  almost  exclusively 
confined  to  the  Alississippi  and  other  alluvial 
bottom  lands  where  the  slaves  were  removed 
from  the  care  and  protection  of  their  masters 
and  were  controlled  by  overseers,  whose  sole 
effort  was  each  year  to  attain  the  highest  finan- 
cial results  for  their  employers.  But  while  the 
cases  of  hardship  were  few  in  number  they  were 
seized  upon,  colored  and  exaggerated  in  order 
to,  so  far  as  possible,  inflame  the  Northern  mind 
against  the  institution.  The  conditions  as  they 
appeared  to  the  Southern  people,  were,  with 
rare  exceptions,  in  marked  contrast  with  the 
tales  spread  in  the  North.  The  planter  of  the 
South,  or  his  ancestors,  had  seen  the  most  de- 
graded of  human  beings  brought  from  Africa. 
Most  of  them  had  been,  in  their  native  land, 
slaves  of  tyrannical  and  cruel  negro  masters. 
They  had  become  the  property  and  in  a  certain 
sense  members  of  humane.  Christian  families. 
The  instincts  of  humanity  and  the  interests  of 
ownership  had  combined  to  lift  these  negro 
slaves  from  the  lowest  conditions  of  savagery 
into  a  state  of  civilization,  where  they  were  well 
fed,  well  clothed,  protected,  and  all  their  phys- 
ical wants  attended  to,  and  furthermore  where 
they  were  uplifted  morally,  surrounded  by  Chris- 
tian influences  and  given  Christian  instruction. 
While  slavery  had  its  evils,  history  has  record 
of  no  people  who  made  so  rapid  an  advance 
from  a  low  condition  of  savagery  and  immoral- 
ity to  one  of  comparative  civilization  and  moral 
responsibility  as  was  shown  by  the  improvement 
in  the  condition  of  the  savage  negroes  that  were 
brought  to  this  country  by  the  slave-traders.  It 
has  been  charged  that  the  Southern  people  took 
care  of  their  slaves  only  because  they  were 
property  and  because  the  loss  of  a  slave  was  a 
monetary  loss.  This  charge  is  unjust  in  the 
extreme,  and  is  in  line  with  other  calumnies 
which  would  deny  all  humanity  to  the  slave- 
holding   Southerners.     The   Southern  people  as 
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a  class  cared  well  for  their  slaves,  not  only  be- 
cause they  were  property,  but  also  because  there 
was  a  real  bond  of  affection  between  the  master 
and  the  slave,  and  between  all  the  members 
of  the  master's  family  and  all  the  slaves  in  his 
house  or  on  his  plantation.  Proof  of  the  real 
conditions  can  be  found  in  the  following  ex- 
tract from  Booker  T.  Washington's  'Up  From 
Slavery' : 

One  may  pet  the  idea,  from  what  I  have  said,  that 
there  was  bitter  feeling  toward  the  white  people  on 
the  part  of  my  race,  because  of  the  fact  that  most 
of  tlic  white  population  was  away  lighting  in  a  war 
which  would  result  in  keeping  the  negro  in  slavery 
if  tlie  South   was   successful. 

In  the  case  of  the  slaves  on  our  place  this  was 
not  true,  and  it  was  not  true  of  any  large  portion 
of  the  .slave  population  in  the  South  where  the  negro 
was  treated  with  anything  like  decency.  During  the 
Civil  War  one  of  my  young  masters  was  killed,  and 
two  were  severel;^  wounded.  I  recall  the  feeling  of 
sorrow  which  existed  among  the  slaves  when  they 
heard  of  the  death  of  **  Marse  Billy."  It  was  no  sham 
sorrow,  hut  real.  Some  of  the  slaves  had  nursed 
"Marse  Billy";  others  had  played  with  him  when 
a  child.  "  Marse  Billy  "  had  begged  for  mercy  in 
the  case  of  others  when  the  overseer  or  master  was 
thrashing  them.  The  sorrow  in  the  slave  quarter  was 
only  second  to  that  in  the  "  big  house."  When  the  two 
young  masters  were  brought  home  wounded,  the  sym- 
pathy of  the  slaves  was  shown  in  many  ways.  They 
were  just  as  anxious  to  assist  in  the  nursing  as  the 
family  relatives  of  the  wounded.  Some  of  the  slaves 
woulJ  even  beg  for  the  privilege  of  sitting  up  at  night 
to  nurse  their  wounded  masters.  This  tenderness  and 
sympatliy  on  the  jiart  of  those  held  in  bondage  was  a 
result  of  their  kindly  and  generous  natures.  In  order 
to  defend  and  protect  the  women  and  children  who 
were  left  on  the  plantations  when  the  white  males 
went  to  war,  the  slaves  would  have  laid  down  their 
lives.  The  slave  who  was  selected  to  sleep  in  the  *'  big 
house "  during  the  absence  of  the  males  was  con- 
sidered to  have  the  place  of  honour.  Any  one  at- 
tempting to  harm  **  young  mistress  "  or  **  old  mistress  " 
durmg  the  night  would  have  had  to  cross  the  dead  body 
of  the  slave  to  do  so.  I  do  not  know  how  many  have 
noticed  it,  bvit  I  think  that  it  will  be  found  to  be 
true  that  there  are  few  instances,  either  in  slavery  or 
freedom,  in  which  a  member  of  my  race  has  been  known 
to  betray  a   specific   trust. 

As  a  rule,  not  only  did  the  members  of  my  race 
entertain  no  feelings  of  bitterness  against  the  whites 
before  and  during  the  war,  but  there  are  inany  in- 
stances of  negroes  tenderly  caring  for  their  former 
masters  and   mistresses. 

As  a  general  rule  (the  exceptions  being  in  the 
bottom  lands  where  but  few  white  people  lived 
except  the  overseers,  and  where  the  worst  and 
most  untractable  negroes  were  sent)  the  virtue 
of  the  negro  women  was  carefully  guarded  by 
the  slave-owners,  and  for  several  reasons.  First, 
the  Sotitlicrn  people  were,  as  they  are  to-day, 
essentially  religious  and,  as  above  stated,  took 
great  care  of  the  moral  training  of  the  negroes. 
In  most  of  the  small  estalilishnients  the  mistress 
of  the  house  assumed  this  as  one  of  her  duties, 
and  on  most  of  the  large  plantations  where  there 
were  from  too  to  i,ckx)  slaves,  a  chapel  was 
provided  and  a  minister  employed  to  teach  re- 
ligion and  morals.  A  plantation  tipon  which 
there  were  no  mulatto  children  was  the  more 
vahiablc,  and  conveyed  an  idea  of  commenda- 
tion which  attached  to  all  who  were  connected 
with  it.  In  the  third  place  marriage  and  chastity 
nmnng  the  slaves  were  fostered  and  promoted 
for  property  reasons.  So  far  did  the  Sotithern 
people  go  in  protecting  the  female  slaves  that 
regular  patrols  were  organized  for  the  purpose 
nf  arresting  and  puni.-.hing  the  lower  class  of 
white  men  who  prowled  around  at  night  among 
the  negro  cabins.  Of  course  tlie  Southern  peo- 
ple were  greatly  incensed  by  the  gross  misrep- 
resentations as  to  their  cruelty  and  immorality, 


and  believed  that  the  object  of  these  misrepre- 
sentations was  to  arouse  a  sentiment  which 
would  lead  to  the  attempt  of  the  Northern  peo- 
ple, acting  through  the  national  government,  to 
interfere  with  the  right  of  self  government  guar- 
anteed by  the  Constitution,  and  to  deprive  them 
of  their  property.  And  the  feelings  of  resent- 
ment which  naturally  followed,  widened  the 
breach  day  by  day,  month  by  month  and  year  by 
year ;  until  it  became  apparent  tliat  only  a  ces- 
sation of  the  agitation  could  prevent  complete 
separation  of  the  two  sections.  So  that  frotn 
the  moment  of  the  John  Brown  raid  into  Vir- 
ginia the  South  saw  the  necessity  of  preparing 
to  protect  its  rights  and  property  —  in  the  Union 
if  possible  —  out  of  it  if  necessary.  These  were 
the  conditions  when,  in  i860,  the  anti-slavery 
or  Republican  party  elected  its  candidate,  not 
so  much  by  the  strength  in  the  North  of  its  own 
following  as  by  the  division  among  the  Dem- 
ocrats. By  the  vote  which  elected  i\Ir.  Lincoln 
the  South  was  given  to  understand  that  the 
Constitution  was  to  be  disregarded  and  slavery 
destroyed,  and  so  destroyed  as  to  bring  financial 
ruin,  if  not  utter  annihilation  upon  the  South,  for 
Wendell  Phillips,  a  recognized  leader,  has  said: 
"The  state  of  things  is  just  what  we  have  at- 
tempted to  bring  about.  .  .  .  The  Republican 
party  is  a  party  of  the  North,  pledged  against 
the  South."  And  the  Southern  people  turned 
to  the  remedy  which  for  three  quarters  of  a 
century  they  had  believed  to  be  the  legal  and 
proper  one  for  denial  of  rights  by  the  national 
government,  namely,  withdrawal  from  the  Union 
—  secession. 

The  Doctrine  of  Secession. —  As  stated  from 
the  foundation  of  the  federal  government  until 
1861,  and  even  at  that  date,  the  right  of  seces- 
sion was  insisted  upon  not  only  in  the  South 
but  in  the  North.  In  fact  New  England  had 
been  the  first  to  advocate  and  threaten  it.  To 
discover  the  basis  of  this  doctrine  the  history 
of  the  federal  government  must  be  brielly  re- 
viewed. The  colonies  were  settled  by  the  Cava- 
liers in  'Virginia,  the  Puritans  in  New  England, 
the  Hollanders  in  New  York,  the  Catholics  in 
Maryland,  the  Quakers  in  Pennsylvania,  the 
Huguenots  in  South  Carolina  and  the  followers 
of  Oglethorpe  in  Georgia.  The  colonists  of 
New  England  whose  descendants  spread  west- 
ward were  very  different  in  their  ancestry,  their 
education,  their  beliefs,  and  their  custom.s,  from 
those  who  settled  the  South  and  whose  descend- 
ants spread  over  the  southwest.  Those  of  New 
England  were  largely  tlie  descend;ints  of  the 
round-heads  of  England,  and  entertained  ideas 
similar  to  theirs.  Tliose  of  the  South  sprang 
from  the  Cavalier  class  of  England  and  I'Vance. 
The  colonial  States  when  they  renounced  their 
allegiance  to  Great  Britain  were  scp  irate  and 
distinct  commonwealths,  entirely  indciKudent  of 
one  another.  The  desire  for  complete  inde- 
pendence was  the  cl?im  that  welded  their  union 
in  their  efforts  to  achieve  their  common  end. 
The  political  union  of  these  independent  colonies 
was  based  solely  upon  the  terms  of  agreement 
and  compact  entered  into  by  these  separate  and 
distinct  bodies.  The  first  union  of  this  charac- 
ter was  that  formed  by  the  13  colonies  in  1774, 
which  was  followed  by  the  union  of  the  States 
under  the  Articles  of  Confederation  of  1777 
(Maryland  being  the  last  State  to  ratify  them,  in 
1781).     On    4   July    1776,   the   colonies   declared 


SECESSION  IN  THE  UNITED  STATES 


*tha'i.  they  are  and  of  right  ought  to  be  Free  and 
Independent  States'" — "that  whenever  any  form 
of  government  becomes  destructive  of  the  ends 
for  which  it  was  established,  it  is  the  right  of 
the  people  to  alter  or  aboHsh  it,  and  to  institute 
a  new  government.*  In  the  Articles  of  Confed- 
eration the  Statesj  while  agreeing  to  clothe  the 
Congress  with  the  powers  of  a  common  agent, 
expressly  stipulated  "that  each  State  retains 
its  sovereignty,  freedom  and  independence  and 
every  power  and  right  which  is  not,  by  this  Con- 
federation, expressly  delegated  to  the  United 
States  in  Congress  assembled.  »  Great  Britain  in 
Article  I.  of  the  Treaty  of  3  Sept.  1783,  "acknow- 
ledges the  said  United  States,  namely,"  (men- 
tioning each  of  the  13  States),  "to  be  Free, 
Soz'ereign  and  Independent  States?^  The  Con- 
federation under  the  Articles  of  1777  was  suc- 
ceeded by  the  Union  under  the  Constitution 
adopted  by  the  12  States  assembled  in  Constitu- 
tional Convention  (Rhode  Island  holding  aloof) 
and  subsequently  ratified  by  all  the  States.  It  is 
to  be  remembered  that  until  North  Carolina  rati- 
fied the  Constitution  in  November  1789,  and 
Rhode  Island  ratified  it  in  May  1790,  these  two 
States  were  considered  as  entirely  independent 
commonwealths. 

In  the  Constitutional  Convention,  and  there- 
fore until  1861,  the  Supreme  Court  of  the  United 
States  and  the  highest  courts  of  the  several 
States,  maintained  in  their  decisions  the  principle 
of  the  unrelinquished  sovereignty  of  each  State, 
all  holding  that  the  central  government  had  no 
right  to  exercise  any  powers,  except  such  as  were 
expressly  delegated,  or  Congress  to  enact  any 
laws  except  in  pursuance  of  an  express  right 
granted  by  the  States  through  the  Constitution. 
This  doctrine  was  formally  enunciated  in  the 
tenth  amendment  to  the  Constitution :  "The 
powers  not  delegated  to  the  United  States  by  the 
Constitution,  nor  prohibited  by  it  to  the  States, 
are  reserved  to  the  States  respectively,  or  to 
the  people."  The  question  of  co';rcion  of  a  State 
was  raised  in  the  Constitutional  Convention  and 
was  quickly  disposed  of.  When  a  proposition 
was  made  to  empower  Congress  "to  call  forth  the 
force  of  the  Union  against  any  member  (meaning 
State)  of  the  Union  failing  to  fulfill  its  duty 
under  the  articles  thereof" —  Mr.  Madison  said 
that  "a  union  of  the  States  containing  such  an 
ingredient  seemed  to  provide  for  its  own  destruc- 
tion. The  use  of  force  against  a  State  would 
look  more  like  a  declaration  of  war  than  an  in- 
fliction of  punishment  and  would  probably  be 
considered  by  the  party  attacked  as  a  dissolution 
of  all  previous  compacts  by  which  it  might  be 
bound."  He  hoped  "that  such  a  system  would  be 
framed  as  might  render  this  recourse  unneces- 
sary, and  moved  that  the  clause  be  postponed." 
Madison's  motion  prevailed  unanimously.  Every 
similar  proposition  was  rejected.  George  Mason 
said  of  such  a  proposition :  "Will  not  the  citizens 
of  the  invaded  State  assist  one  another,  until 
they  rise  as  one  man  and  shake  off  the  Union 
altogether  ?"_  Oliver  Ellsworth,  in  speaking  to 
the  Connecticut  Convention  said:  -'This  Consti- 
tution does  not  attempt  to  coerce  sovereign 
bodies,  States,  in  their  political  capacity."  Alex- 
ander Hamilton  said  in  the  New  York  Ratifying 
Convention :  "To  coerce  the  States  is  one  of  the 
maddest  projects  that  was  ever  devised."  Ed- 
mund Randolph,  one  of  the  most  advanced  of  the 
Federalists,  said  that  coercion  was   out  of  the 


question.  When  the  States  ratiucd  ll;c  CoiKt'i- 
tution  they  expressed  in  no  uncertain  terms  their 
insistence  that  the  States  could  not  be  coerced 
and  could  at  any  time  withdraw  from  the  con- 
federation and  retake  the  powers  granted  to  the 
federal  government.  New  York  and  Rhode 
Island  said  that :  "the  powers  of  government 
may  be  reassumed  by  the  people  whenever  it  shall 
become  necessary  to  their  happiness."  Virginia 
in  ratifying  did  "declare  and  make  known  :ha'; 
the  powers  granted  under  the  Constitution  oeir.c 
derived  from  the  people  of  the  United  States,  may 
be  reassumed  by  them,  whensoever  the  same  shall 
be  perverted  to  their  injury  or  oppression,  and 
that  every  power  not  granted  thereby  remains 
with  them  and  at  their  will."  The  principle  of 
the  right  of  secession  had  always  been  sanctioned 
by  the  people  of  Massachusetts.  When  it  was 
proposed  to  annex  Louisiana  to  the  Federal 
Union,  the  legislature  of  Massachusetts  passed 
the  following  resolution :  "That  the  annexation  of 
Louisiana  to  the  LTnion  transcends  the  constitu- 
tional power  of  the  government  of  the  United 
States.  It  formed  a  new  confederacy,  to  which 
the  States  united  by  the  former  compact  are  not 
bound  to  adhere.''*  And  in  1844,  and  again  in 
1845  the  same  legislature  resolved :  "That  the 
project  of  the  annexation  of  Texas,  unless  ar- 
rested on  the  threshold,  may  drive  these  States 
into  a  dissolution  of  the  Union.'" 

Alexander  Hamilton  was  without  question 
one  of  the  most  extreme  advocates  of  a  strong 
central  national  government,  but  even  he  ex- 
pressed himself  emphatically  that  any  attempt 
on  the  part  of  Congress  to  enact  a  law  which  in- 
volved the  exercise  of  power  which  was  not 
granted  by  the  Constitution  would  be  an  invasion 
of  the  power  reserved  to  the  States.  He  dis- 
cussed this  question  in  the  31st  number  of  the 
Federalist,  and  concludes  in  these  words :  "Hence 
we  perceive  that  the  clause  which  declares  the 
supremacy  of  the  laws  of  the  Union,  like  the  one 
we  have  just  considered,  only  declares  a  truth 
which  flows  immediately  and  necessarily  from 
the  institution  of  a  Federal  government.  It  will 
not,  I  presume,  have  escaped  observation,  that 
it  expressly  confines  this  supremacy  to  the  lazvs. 
made  pursuant  to  the  Constitution."  At  the  time 
of  the  adoption  of  the  Constitution,  during  the 
period  of  ratification  and  for  many  years  there- 
after this  principle  was  not  questioned.  It  was 
so  thoroughly  recognized  that  so  long  as  any 
members  of  the  Constitutional  Convention  re- 
mained members  of  Congress,  and  for  a  long 
period  thereafter,  that  body  confined  its  acts  to 
expressly  granted  powers ;  and  the  messages  of 
the  Executive  to  Congress  were  only  explana- 
tions of  the  condition  and  state  of  the  Union  —  so 
very  different  from  the  messages  since  _  1865 
which  are  largely  devoted  to  proposed  policies  of 
the  administration,  and  exact  from  the  Presi- 
dent's party  loyal  obedience  thereto. 

In  1839  John  Quincy  Adams  in  his  speech 
on  the  occasion  of  the  50th  anniversary  of  our 
government  under  the  Constitution  said : 

But  the  indissoluble  union  between  the  several 
States  of  this  confederated  nation  is,  after  all.  not  in 
the  right  but  in  the  heart.  If  the  day  should  ever 
come  (may  Heaven  avert  it)  when  the  affections  of 
the  people  of  these  States  shall  be  alienated  from 
each  other;  when  the  fraternal  spirit  shall  give  way  to 
cold  indifference,  or  collision  of  interest  shall  fester 
into  hatred,  the  bonds  of  political  asseveration  will  not 
lonj?  nold  together  parties  no  longer  attracted  by  the 
magnetism    oi    conciliated    interests    and    kindly    sytn^i' 


SECESSION  IN  THE  UNITED  STATES 


thics;  and  far  better  will  it  be  for  the  people  of  the 
disunited  States  to  part  in  friendship  from  each  other 
than  to  be  held  together  by  constraint.  Then  will  be 
the  time  for  reverting  to  the  precedents  which  occurred 
at  the  formation  ana  adoption  of  the  Constitution  to 
form  again  a  more  perfect  Union  by  dissolving  that 
which  can  no  longer  bind,  and  to  leave  the  separated 
parts  to  be  reunited  by  the  law  of  political  gravitation 
to  the  centre. 

That  Mr.  Adams  felt  that  these  views  were 
consistent  with  a  true  interpretation  of  the  origi- 
nal compact  which  bomul  the  people  together  is 
shown  by  the  fact  that  three  years  later,  24  Jan. 
1842,  he  presented  to  Congress  a  secession  peti- 
tion from  citizens  of  Haverhill,  Mass.  In  the 
'Conirressional  Globe,*  (Vol.  II.,  p.  977)  appears 
the  following: 

Monday,  January  24. —  In  the  House  Mr,  Adams 
presented  the  petition  of  sundry  citizens  of  Haverhill, 
in  the  State  of  Massachusetts,  praying  that  Congress 
will  immediately  adopt  measures,  peaceably  to  dissolve 
the  L'nion  of  these  States:  First,  because  no  union 
can  be  agreeable  or  permanent  which  does  not  pre- 
sent prospects  of  reciprocal  benefits;  second,  because  a 
vast  proportion  of  the  revenues  of  one  section  of  the 
Union  is  annually  drained  to  sustain  the  views  and 
course  of  another  section,  without  any  adequate  re- 
turn; third,  because,  judging  from_  the  history  of 
past  nations,  that  Union,  if  persisted  in  in  the  present 
state  of  things,  will  certainly  overwhelm  the  whole 
nation  in  destruction. 

On  the  question  of  the  reception  of  the  peti- 
tion, there  were  40  votes  in  favor  of  it  and  166 
against.  The  following  resolution  was  then  in- 
troduced: "Resolved:  That  in  presenting  to  the 
consideration  of  this  House  a  petition  for  the 
dissolution  of  the  Union,  the  member  from 
Massachusetts  (Mr.  Adams)  has  justly  incurred 
the  censure  of  this  House.**  Another  resolution 
was  introduced  declaring  that  Mr.  Adams  had 
offered  the  deepest  indignity  to  the  House  and 
an  insult  to  the  people  of  the  United  States.  In 
defending  his  position  Mr.  Adams  said: 

I  hold  that  it  is  no  perjury,  that  it  is  no  hicrh 
treason,  but  the  exercise  of  a  sacred  right  to  otfcr 
such  a  petition,  and  that  it  is  as  false  in  morals  as 
it  is  inhuman  to  fasten  that  charge  on  men  who, 
'inder  the  countenance  of  such  declarations  as  I  have 
lere  quoted,  come  and  ask  this  House  a  redress  of 
t'ricvanccs.  And  if  they  do  mistake  their  remedy  this 
government  should  not  turn  them  away  and  charge 
them  with  high  treason  and  subornation  of  per- 
jury; but  ought  to  take  it  up,  to  weigh  the  con- 
siderations which  can  be  urgud  in  their  favor;  and 
if  there  be  none  but  those  wliich  are  so  eloquently 
set  forth  in  the  i>aniiihk*t  I  have  quoted,  these  should 
be  considered.  H  they  have  mistaken  their  remedy, 
the  House  should  do  as  the  gentleman  from  Kentucky 
(Mr.  Marshall)  told  us  he  was  ready  to  do  —  admit  the 
facts. 

**The  trial  of  Mr.  Adams,  to  the  exclusion  of 
all  other  business,  commenced  on  25  January,  and 
terminated  on  7  February,  when  the  whole  pro- 
ceedings were  laid  on  the  table  without  deciding 
a  single  question."  This  action  of  the  House 
was  construed  by  some  as  an  admission  that  cir- 
cumstances might  arise  which  would  justify 
States  in  withdrawing  from  the  Union.  Daniel 
Webster  in  his  speech  at  Buffalo  on  22  May 
1851,  denounced  the  anti-slavery  agitators  who 
were  opposing  the  enforcement  of  the  fugitive 
slave  law,  and  demandud  that  they  should  observe 
the  laws  and  the  Constitution.  And  a  little  later, 
at  Capon  Springs,  he  said: 

How  absurd  it  is  to  suppose  that  when  different  par- 
ties filter  into  a  compact  for  certain  purposes,  cither 
van  disregard  nny  one  provision,  and  expect,  nevcrlhe* 
less,  the  other  to  observe  the  rest.  ...  I  have  not 
hesitated  to  say.  and  1  repeat,  that  if  the  northern 
States  refuse  wilfully  and  dclihcralcly  to  carry  into 
effpct  that  part  of  the  Constitution  which  respects  the 
restoration  of  fugitive  slaves,  and  C'ongrcss  provide 
no   remedy,    the    South    would    no    longer    be    bound    to 
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observe  the  compact.  A  bargain  cannot  be  broken  on 
one  side  and  stilt  bind  on  the  other  side.  I  say  to  you, 
gentlemen  in  \  irginia,  as  I  said  on  the  shores  of 
Lake  Erie  and  in  the  city  of  Boston,  as  I  may  say 
again  in  that  city  or  elsewhere  in  the  North,  that 
you  of  the  South  have  as  much  right  to  receive  your 
fugitive  slaves  as  the  North  has  to  any  of  its  rights 
and  privileges  of  navigation  and  commerce.  .  . 
I  am  as  ready  to  fight  and  fall  for  the  constitutional 
rights  of  Virginia  as  1   am  for  those  of  Massachusetts, 

Horace  Greeley,  the  abolitionist,  strongly  in- 
sisted, in  i860,  upon  the  right  of  the  Southern 
States  to  secede,  as  the  following  extracts  from 
the  Tribune  show. 

New  York  Tribune,  9  Nov.  i860. —  If  the  cotton 
States  shall  become  satisfied  that  they  can  do  better  out 
of  the  Union  than  in  it,  we  insist  on  letting  them  go 
in  peace.  _  The  right  to  secede  may  be  a  revolutionary 
one,  but  it  exists  nevertheless. 

And  again  in  the  same  issue  of  his  widely 
circulated  and  intluential  paper,  Mr.  Greeley 
said: 

We  must  ever  resist  the  asserted  right  of  any  State 
to  remain  in  the  Union  and  nullify  or  defy  the  laws 
thereof.  To  withdraw  from  the  Union  is  quite  another 
matter;  and  whenever  a  considerable  section  of  our 
Union  shall  deliberately  resolve  to  go  out,  we  shall 
resist  all  coercive  measures  designed  to  keep  it  in. 

New  York  Tribune,  16  Nov.  i860. —  Still  we  say, 
in  all  earnestness  and  good  faith,  whenever  a  whole 
section  of  this  republic,  whether  a  half,  a  third,  or 
only  a  fourth,  shall  truly  desire  and  demand  a 
separation  from  the  residue,  we  shall  earnestly  favor 
such  separation.  If  the  fifteen  slave  States,  or  even 
the  eight  cotton  States  alone,  shall  quietly,  decisively, 
say  to  the  rest,  "  We  prefer  to  be  henceforth  sep- 
arated from  you,"  we  shall  insist  they  be  permitted 
to    go    in    peace. 

New  York  Tribune,  19  Nov.  i860. —  Now  we  believe 
and  maintain  that  the  Union  is  to  be  preserved  only  so 
long  as  it  is  beneficial  and  satisfactory  to  all  parties 
concerned.  We  do  not  believe  that  any  man,  any  neigh- 
borhood, town,  county,  or  even  State  may  break  up 
the  Union  in  any  transient  gust  of  passion;  we  fully 
comprehend  that  secession  is  an  extreme,  an  ultimate 
resort  —  not  a  constitutional  but  a  revolutionary  rem- 
edy. But  we  insist  that  this  Union  shall  not  be  held 
together  by  force  whenever  it  shall  have  ceased  to 
coliere  by  the  mutual  attraction  of  its  parts;  and 
whenever  the  slave  States  or  the  cotton  Stales  only 
shall  unitedly  and  coolly  say  to  the  rest,  "  We  want  to 
get  out  of  the  Union, '  we  shall  urge  that  their  re- 
quest be  acceded  to. 

New  York  Tribune.  30  Nov.  i860. —  Are  We  Going 
to  Fight?  —  But  if  the  cotton  States  generally  unite 
with  her  in  seceding,  we  insist  that  they  cannot  bo 
prevented,   and   that   the   attempt   must   not   be    made. 

New  York  Tribune,  24  Dec.  i860. —  Most  certainly 
we  believe  that  governments  are  made  for  the  peo- 
ples, not  peoples  for  the  governments;  that  the  latter 
derive  their  just  power  from  the  consent  of  the  gov- 
erned; and  whenever  a  portion  of  this  Union,  large 
enough  to  form  an  independent  self-sustaining  nation, 
shall  show  that,  and  say  authentically  to  the  residue, 
"  We  want  to  get  away  from  you,"  I  shall  say,  and 
we  trust  self-respect,  if  not  regard  for  the  principles  of 
self-government,  will  constrain  the  residue  of  the  Amer- 
ican i)eople  to  say,  "  Go." 

New  York  Tribune,  28  Dec.  i860. —  .  .  .  Nor 
is  it  treason  for  the  State  to  hate  the  Union  and 
seek  its  disruption.  A  State,  a  whole  section,  may 
come  to  regard  the  Union  as  a  blight  upon  its 
(>rosperity.  an  obstacle  to  its  progress,  and  be  fully 
justified  in  seeking  its  dissolution.  And  in  spite  of 
the  adverse  clamor,  we  insist  that  if  ever  a  third  or 
even  a  fourth  of  these  States  shall  have  dclilierately 
concluded  that  the  Union  is  injurious  to  them,  and 
that  their  vital  interests  rr<|uirc  their  separation  from 
it.  they  will  liave  a  perfect  right  to  seek  separation;  and 
should  tliey  <lo  so  with  reasonable  patience  and  due 
regard  for  the  rights  and  interests  of  tliosc  they  leave 
behind,  we  shall  feel  bound  to  urge  and  insist  that 
their   wishes  be  gratified  —  their  demand   conceded. 

During  the  time  the  States  were  seceding  Mr, 
Greeley  puhlished  mauy  similar  statements.  Nor 
was  the  Tribune  abme,  for  much  of  the  New 
York  press  aud  promincut  jouruals  and  able  edi- 
tors in  many  of  the  Northern  States  coincided  in 
these  views.  "Wayward  sisters,  po  in  peace,* 
was  the  cry  on  every  iiand,  echoed  from  the  lips 
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of  the  general  of  the  army,  with  the  refrain 
uttered  by  the  eminent  Republican  leader  Salmon 
P.  Chase:  "The  South  is  not  worth  fighting  for; 
let  them  alone."  The  New  York  Herald,  a  jour- 
nal which  claimed  to  be  independent  of  all  party 
influences,  said  on  25  Nov.  i860:  "Coercion  m 
any  event  is  out  of  the  question.  A  Union  held 
together  by  the  bavonet  would  be  nothing  better 
than  a  military  despotism."  And  the  same  paper 
said:  "Each  State  is  organized  as  a  complete 
government,  holding  the  purse  and  wielding  the 
sword,  possessing  the  right  to  break  the  tie  of 
the  confederation,  and  to  repel  coercion  as  a  na- 
tion might  repel  invasion.  .  .  .  Coercion,  if 
it  were  possible,  is  out  of  the  question."  The 
New  York  Times  of  3  and  4  Dec.  i860,  appealed 
to  the  people  of  the  North  to  repeal  the  State 
laws  preventing  the  return  of  fugitive  slaves  and 
by  moderation  and  forbearance  to  prevent  the 
tlnreatened  and  almost  inevitable  dissolution  of 
the  Union.  In  March  1861,  after  Lincoln's  inau- 
guration, the  Commercial,  the  leading  Republi- 
can paper  of  Ohio,  said : 

We  are  not  in  favor  of  blockading  the  southern 
coast.  \\'e  are  not  in  favor  of  retaking  by  force  the 
property  of  the  United  States  now  in  possession  of  the 
seceders.  We  would  recognize  the  existence  of  a 
government  formed  of  all  the  slaveholding  States  and 
attempt  to  cultivate  amicable  relations  with  it. 

In  January  1861,  after  six  States  had  seceded, 
James  S.  Thayer  said,  at  a  great  meeting  in  Newr 
York: 

We  can  at  least,  in  an  authoritative  manner,  arrive 
at  the  basis  of  a  peaceable  separalwn.  .  .  .  The 
public  mind  will  bear  the  avowal,  and  let  us  make  it, — 
that  if  a  revolution  of  force  is  to  begin,  it  shall  be 
inaugurated  at  home.  And  if  the  incoming  admin- 
istration shall  attempt  to  carry  out  the  line  of  policy 
that  has  been  foreshadowed,  we  announce  that,  when 
the  hand  of  black  Republicanism  turns  to  blood-red, 
and  seeks  from  the  fragments  of  the  Constitution  to 
construct  a  scaffolding  for  coercion  —  another  name 
for  execution  —  we  will  reverse  the  order  of  the  French 
Kevolution,  and  save  the  blood  of  the  people  by  mak- 
ing those  who  would  inaugurate  a  reign  of  terror  the 
first  victims  of  a  national  guillotine  1 

These  expressions  were  received  with  enthusias- 
tic applause.  At  the  same  meeting  ex-Governor 
Horatio  Seymour  asked  whether  "successful 
coercion  by  the  North  is  less  revolutionary  than 
successful  secession  by  the  South?"  At  the  same 
meeting  ex-Chancellor  Walworth  said:  "It  would 
be  brutal,  in  my  opinion,  to  send  men  to  butcher 
our  own  brothers  of  the  Southern  States  as  it 
would  be  to  massacre  them  in  the  Northern 
States."  Other  distinguished  speakers  and  edi- 
tors throughout  the  North  and  West  repeatedly 
expressed  the  same  sentiments.  Even  Mr.  Lin- 
coln, when  delivering  his  inaugural  address  on 
4  March  1861,  although  argxiing  against  the 
right  to  secede,  did  not  openly  enunciate  the 
right  of  coercion,  and  while  asserting  his  inten- 
tion "to  hold,  occupy  and  possess  the  property 
and  places  belonging  to  the  government,  and  col- 
lect the  duties  and  imposts,"  said  that  "beyond 
what  is  necessary  for  these  objects  there  will  be 
no  invasion,  no  using  of  force,  against  or  among 
the  people  anywhere." 

Course  of  Secession. —  The  Southern  States 
having  no  hope  of  retaining  or  obtaining  their 
rights  under  the  Constitution  except  by  a  sepa- 
ration from  the  federal  government,  called  con- 
ventions to  decide  upon  what  course  to  pursue, 
and  ended  by  witbdrawing  from  the  Union. 
South  Carolina  took  the  lead,  her  Ordinance  of 


Secession  being  adopted  20  Dec.  i860.  Six  other 
States  quickly  followed  her  in  the  following 
order:  Mississippi  on  9  January,  Florida  on  10 
January,  Alabama  on  11  January,  Georgia  on  18 
January,  Louisiana  on  23  January,  and  Texas 
on  I  Feb.  1861.  As  one  by  one  the  Southern 
States  fell  into  line  asserting  their  right  and 
determination  to  renounce  the  federal  compact, 
the  United  States  officials  in  these  States,  both 
military  and  civil,  peacefully  turned  over  their 
charge  within  the  limits  of  each  State  to  the 
authorities  of  the  same,  the  only  exceptions  being 
the  isolated  fortifications  of  Fort  Sumter  and 
Fort  Pickens.  The  machinery  of  government 
went  on  without  delay,  the  same  State  officials 
performed  their  customary  duties,  and  when 
the  Provisional  Government  was  established  the 
only  change  was  the  substituting  the  authority 
and  name  of  the  Confederate  States  for  those 
of  the  United  States.  On  21  Jan.  1861  Jefferson 
Davis,  in  his  speech  when  relinquishing  his  seat 
in  the  United  States  Senate,  said: 

I  rise,  Mr.  President,  for  the  purpose  of  announc- 
ing to  the  Senate  that  I  have  satisfactory  evidence  that 
the  State  of  Mississippi  by  a  solemn  ordinance  of  her 
people,  in  convention  assembled,  has  declared  her  sep- 
aration from  the  United  States.  .  .  .  If  it  be  the 
purpose  of  gentlemen  they  may  make  war  against 
a  State  which  has  withdrawn  from  the  Union;  but 
there  are  no  laws  of  the  United  States  to  be  executed 
within  the  limits  of  a  seceded  State.  A  State,  finding 
herself  in  the  condition  in  which  Mississippi  has  judged 
she  is  —  in  which  her  safety  requires  that  she  should 
provide  for  the  maintenance  of  her  rights  out  of  the 
Union  —  surrenders  all  the  benefits  (and  they  are 
known  to  be  many),  deprives  herself  of  the  advan- 
tages (and  they  are  known  to  be  great),  severs  all 
the  ties  of  affection  (and  they  are  close  and  enduring), 
which  have  bound  her  to  the  Union;  and  thus  divesting 
herself  of  every  benefit  —  taking  upon  herself  every 
burden— she  claims  to  be  exempt  from  any  power  tn 
execute  the  laws  of  the  United  States  within  her  limits 
.  .  .  \\'e  recur  to  the  principles  upon  which  our 
government  was  founded;  and  when  you  deny  them, 
and  when  you  deny  to  us  the  right  to  withdraw  from 
a  government  wliich,  thus  perverted,  threatens  to  be 
destructive  of  our  rights,  we  but  tread  in  the  path 
of  our  fathers  when  we  proclaim  our  independence  and 
take  the  hazard. 

Here  in  the  words  of  the  man  who  was  after- 
ward the  chosen  chief  of  the  reorganized  federa- 
tion, the  reason  for  secession  is  given  and  the 
right  of  secession  claimed.  The  senators  from 
Florida  and  Alabama  withdrew  at  the  same  time. 
The  Peace  Congress. —  On  19  Jan.  1861,  the 
legislature  of  Virginia  in  extraordinary  session, 
passed  a  resolution  requesting  all  the  States  to 
send  delegates  to  Washington  to  meet  in  con- 
vention on  4  February  to  confer  upon  some 
feasible  and  possible  plan  upon  which  to  settle  the 
difficulties  between  the  sections.  The  body  which 
is  known  in  history  as  the  Peace  Congress  sat  in 
Washington  from  4  to  27  February,  but  accom- 
plished nothing.  Five  Northern  States  were  not 
represented,  and  while  there  still  existed  a  very 
conciliatory  spirit  in  many  parts  of  the  North,  it 
was  unfortunate  that  many  prominent  men  were 
bitterly  opposed  to  the  slightest  concessions  to 
the  South.  The  speech  of  Judge  Chase  of  Ohio, 
afterward  Chief  Justice  of  the  United  States, 
distinctly  gave  it  to  be  understood  'that  the 
Northern  States  would  make  no  concessions. 
He  said: 

The  result  of  the  national  canvass  which  recently 
terminated  in  the  election  of  Mr.  Lincoln,  has  been 
spoken  of  by  some  as  the  effect  of  a  sudden  impulse 
or  of  some  irregular  excitement  of  the  popular  mind: 
and  it  has  been  somewhat  confidently  asserted  that, 
upon  reflection  and  consideration,  the  hastily  formed 
opinions    which     brought    about    that    election    will    he 
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chanced.  ...  I  cannot  take  this  view  of  the  result 
of  the  presidential  election.  I  believe,  and  the  belief 
itmounts  to  absolute  conviction,  that  the  election  must 
be  reganlcd  as  a  triumph  of  principles  cherished  in  the 
hearts  of  the  people  of  the  free  States.  .  .  ,  We 
have  elected  him  [Mr.  Lincoln].  After _  many  years 
of  earnest  advocacy  and  of  severe  trial  we  have 
achieved  the  triumph  of  that  principle.  Ey  a  fair  and 
unquestioned  majority  we  have  secured  that  triumph. 
Do  you  think  we,  who  represent  this  majority,  will 
throw  it  away?  Do  you  think  the  people  will  sustaia 
us  if  we  undertake  to  throw  it  away?  I  must  speak 
to  you  plainly,  gentlemen  of  the  South.  It  is  not 
in  my  heart  to  deceive  you.  I  therefore  tell  you 
explicitly  that  if  we  of  the  North  and  West  would 
consent  to  throw  away  all  that  has  been  gained  in  the 
recent  triumph  of  our  principles,  the  people  would  not 
susuin  us»  and  so,  the  consent  would  avail  you  noth- 
ing. 

The  Congressional  Globe,  Vol.  31,  Part  2,  p. 
1,247  (27  Feb.  1861 )  contains  letters  from  Sen- 
ators Bingham  and  Chandler  to  Governor  Blair 
of  Michigan.  Senator  Bingham  wrote  as  fol- 
lows : 

Washington,  15  Feb.  i86i._ 

Dear  Sir:_ — When  Virginia  proposed  a  convention  in 
Washington  in  reference  to  the  disturbed  condiiton  of 
the  country  I  regarded  it  as  another  eli'ort  to  distract 
the  public  mind,  and  a  step  towards  obtaining  that 
concession  which  the  imperious  slave  power  so  inso- 
lently demands.  ,  .  .  We  have  been  assured  by 
friends  upon  whom  we  can  rely  that  if  those  two  States, 
Michigan  and  Wisconsin,  should  send  delegations^  of 
true,  unflinching  men,  there  would  probably  be  a  major- 
ity in  favor  of  the  Constitution  as  it  is,  who  would 
frown  down  rebellion  by  enforcement  of  laws. 
It  cannot  be  doubted  that  the  recommendations  of  the 
convention  will  have  a  considerable  inrtuencc  uimn  the 
public  mind,  and  upon  the  action  of  Congress.     .     .     .  _ 

I  hope  I  shall  be  pardoned  for  suggesting  that  it 
may  be  justifiable  and  proper,  by  any  honorable  means, 
to  avert  the  lasting  disgrace  which  will  attach  to  a 
free  people  who,  by  the  peaceful  exercise  of  the  ballot, 
have  just  released  themselves  from  the  tyranny  of 
stijvery.  if  they  should  now  succumb  to  treasonable 
threats,  and  again  submit  to  degrading  thraldom.    ,    .    . 

Iv.  S.  Bingham. 
To  His  Excellency,  Governor  Blair. 

Senator  Zach  Chandler  wrote : 

Washington,   ii    Feb.    1861. 

My  dear  Governor: — Governor  Bingham  and  my- 
self telegraphed  you  on  Saturday,  at  the  requcs't  of 
Massachusetts  and  .\ew  York,  to  send  delegates  to 
the  I'eacc  or  Compromise  Congress.  They  admit  that 
wc  were  right,  and  that  they  were  wrong;  that  no 
Republican  St.-ite  should  have  sent  delegates;  but  they 
arc  here  and  they  cannot  get  away;  Ohio,  Indiana,  and 
Rhode  Island  arc  caving  in,  and  there  is  danger  of  Il- 
linois; and  now  they  beg  us,  for  God's  sake,  to  come 
to  their  rescue,  and  save  the  Republican  party  from 
rupture.  I  hope  you  will  send  stiff-backed  men,  or 
none.  The  whole  thing  was  gotten  up  against  my 
judgment  and  advice,  and  will  end  in  thin  smoke.  .Still, 
I  hojie,  as  a  matter  of  courtesy  to  some  of  our  erring 
brethren,  that  you  will  send  the  delegates. 

Truly  your  friend, 

Z.  Chandler. 
His    Excellency.    Austin    Blair. 

P.  S. —  Some  of  tile  manufacturing  States  tiiink 
that  a  fight  would  be  awful.  Without  a  little  blood- 
'«"'"«.  this  Union  will  not,  in  my  estimation,  be  worth 
a  rush. 

These  letters  were  promptly  published  in 
the  Detroit  Ihcc  Press  and  also  in  the  'Con- 
gres^iioiial  Glubc.'  Senator  Powell  commenting, 
in  the  Senate,  upon  the  letters,  said:  "I  think 
it  evident  from  these  letters  that  there  is  and 
lias  been  a  fi.xed  purpose  in  certain  quarters, 
that  the  peace  conference  should  do  notliing.  It 
is  very  evident  tliat  these  'stiff-backed'  genlle- 
mcn  were  to  be  sent  in  order  to  prevent  any 
cnmpromise  heing  presented."  Senator  Cliandlcr 
said:  "It  is  a  question  in  wliich  llie  people  of 
.MicliiKan  take  a  preat  interest.  They  are  op- 
posed to  all  compromises;  tliey  do  not  believe 
that  any  compromise  is  necessary,  nor  do  I. 
They  are  prepared  to  stand  by  the  Constitution 


of  the  United  States  as  it  is ;  ay,  sir,  to  stand 
by  it  to  blood,  if  necessary.*  A  majority  of  the 
convention  or  congress  was  sufficiently  moderate 
to  recommend  a  measure  to  Congress  which 
would,  without  doubt,  have  preserved  peace  and 
union,  but  when  presented  to  the  United  States 
Congress  it  was  met  with  cool  indifference,  ob- 
jection was  made  to  its  consideration,  and  upon 
a  vote  it  was  rejected. 

The  failure  of  the  Peace  Congress  and  the 
finally  expressed  determination  of  the  govern- 
ment to  make  no  concessions  and  to  exercise  the 
forces  of  the  government  in  coercion  forced 
Virginia  and  the  other  so-called  border  States 
from  their  conservative  position.  Arkansas 
adopted  an  Ordinance  of  Secession  on  15  April, 
and  Virginia  on  17  April.  In  the  latter  State 
the  Ordinance  was  to  be  made  subject  to  the 
ratification  of  the  people  late  in  May,  but  the 
action  of  the  Federal  government  in  preparing 
for  war  and  the  proclamation  of  President  Lin- 
coln calling  for  troops,  hastened  her  union  with 
her  sister  States  of  the  South.  Tennessee 
passed  an  Ordinance  of  Secession  on  6  May, 
which  was  ratified  by  the  people  on  8  June,  and 
North  Carolina  seceded  on  20  May.  Such  a  di- 
vision of  sentiment  existed  in  Kentucky  and 
Missouri  that  while  they  did  not  secede  they 
were  given  representation  in  the  Confederate 
Congress. 

Formation  of  the  Confederate  Government. — 
In  the  meantime  the  several  conventions  of  the 
first  seven  seceded  States  appointed  deputies  to 
a  congress,  naming  Montgomery,  Alabama,  as 
the  place,  and  4  F'ebruary  as  the  time  of  meeting. 
This  assembly  formed  a  :iew  federation  under 
the  name  of  the  Confederate  States  of  America, 
elected  Jefferson  Davis  of  jMississippi,  Presi- 
dent, and  .•\lexander  II.  Stephens  of  Georgia, 
Vice-President,  and  drew  up  a  Constitution  cstal)- 
lishing  a  Provisional  Government,  and  on  II 
March  adopted  the  permanent  Constitution  of 
the  Confederate  Stales.  Alexander  Stephens, 
who  knew  his  people,  had  distinctly  declarcil 
that  "the  tendency  of  the  large  majority  of 
Georgia  is  to  conservatism,"  and  this  was  true  as 
well  of  all  the  other  States.  It  was  Mr.  Lin- 
coln's proclamation  of  15  April  that  destroyed 
the  last  remaining  vestige  of  the  hope  enter- 
tained by  the  conservatives  that  a  return  to  the 
principles  of  the  Constitution  by  the  people  of 
the  North  and  the  Federal  Government,  might 
bring  aliout  a  re-construction  of  the  Union,  a 
hope  to  which  their  hearts  still  clung  tenaciously. 
Had  not  two  States  held  aloof  from  the  compact 
of  1787  to  return  in  1789  and  1790?  Why  miglit 
not  history  repeat  itself?  they  thought  and 
argued.  The  seat  of  government  of  the  Confed- 
eracy was  removed  to  Richiuond,  Va..  and  tlie 
Provisional  Congress  met  there  on  20  July  1S61. 
At  this  session  delegates  from  Virginia,  North 
Carolina  and  Tennessee  were  added  to  tlie  body. 
The  Second  Congress  met  on  22  I'eb.  1862,  with 
full  representation  from  Ala1)ama,  Ark:insas, 
F'lnrida,  Georgia,  Kentucky,  Louisiana,  Missis- 
sippi, Missouri,  Nortli  Carolina,  South  Carolina, 
Tennessee,  Texas,  and  Virginia.  In  the  Second 
Congress  which  convened  on  22  Feb.  1862,  the  13 
States  above  named  were  represented  and  dele- 
gates were  present  from  Arizona  and  from  tho 
Cherokee,  Choctaw,  Creek  and  Seminole  Na- 
tions. 

Secession  of  West  J'irginia. —  As  above  noted 
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the  Virginia  Convention  passed  an  ordinance  of 
secession  on  17  April  1861,  which  was  submitted 
to  the  people  and  adopted  by  them.  There  was 
a  majority  against  it  in  the  northwestern  part 
of  the  State.  In  June  1861,  a  convention  of 
the  Unionist  counties  was  held  in  \\  heeling. 
This  convention  adopted  an  ordinance  for  a  re- 
organization of  the  State  government,  and  m 
August  adopted  an  ordinance  providing  for  the 
formation  of  a  new  State.  Most  of  the  citizens 
being  in  the  field  as  soldiers  on  one  side  or  the 
other,  a  very  small  vote  was  polled,  but  a  ma- 
joritv  was  for  the  formation  of  a  new  State.  In 
May' of  1862  the  "reorganized  government"  of 
this  part  of  Virginia  passed  a  bill  authorizing 
the  formation  of  a  new  State.  On  31  Dec.  1862, 
the  Congress  of  the  United  States  passed  an  act 
admitting  the  State  of  West  Virginia  into  the 
Union,  the  law  having  the  following  preamble: 

Whereas,  the  people  inhabiting  that  portion  of  Vir- 
ginia known  as  West  Virginia  did,  by  a  convention 
assembled  in  the  city  of  Wheeling  on  the  twenty-sixth 
of  November,  eighteen  hundred  and  sixty-one,  frame 
for  themselves  a  Constitution  with  a  view  of  becom- 
ing a  separate  and  independent  State;  and  whereas 
at  a  general  election  held  in  the  counties  composing 
the  territory  aforesaid  on  the  third  day  of  May  last, 
the  said  Constitution  was  approved  and  adopted  by  the 
qualified  voters  of  the  proposed  State;  and  whereas  the 
legislature  of  Virginia,  by  an  act  passed  on  the  thir- 
teenth day  of  May,  eighteen  hundred  and  si.xty-two, 
did  give  its  consent  to  the  formation  of  a  new  State 
within  the  jurisdiction  of  the  said  State  of  Virginia, 
to  be  known  by  the  name  of  West  Virginia,  and  to 
embrace  the  following  named  counties  ,  .  .  ,  ; 
and  whereas  both  the  convention  and  the  legislature 
aforesaid  have  requested  that  the  new  State  should  be 
admitted  into  the  Union,  and  the  Constitution  aforesaid 
being  republican  in  form.  Congress  doth  hereby  con- 
sent that  the  said  forty-eight  counties  may  be  formed 
into  a  separate  and  independent   State, 

The   End   of   Secessimi.—Mthough    the    Su- 
preme Court  of  the  United  States  several  times 
decided    that    the    seceded    States    were    never 
legally  out  of  the  Union,  yet  for  four  years  the 
secession  of  11  States  was  an  accomplished  fact, 
and   for   four  years   the   Confederate    States   of 
America  was  a  de  facto  government,  exercising, 
through  its  executive,  legislative  and  judicial  de- 
partments,  all    the   powers    and    functions   of  a 
federal   government   within   the  territory  of  the 
States  which  comprised  it,  under  a  constitution 
modeled    upon    the   Constitution   of   the    United 
States,  and  adopted  and  ratified  by  the  people  of 
its   States.     In  the   States  themselves  there  was 
no  change  nor  interruption  in  any  of  the  affairs 
of  government  except  in  the  places  which  were 
occupied  by   the   federal   armies.     But  by   force 
of  arms  the  Confederate  government  was  over- 
thrown and  each  of  the  seceded  States,  after  a 
period  of  reconstruction,  came  back  and  took  its 
place   in  the  Union  under  the  old   Constitution 
as  amended  by  the  victorious  party  in  the  great 
conflict.     See  also  United  St.-^tes  —  Causes  of 
THE  CrviL  War;  United  St.\tes  —  Secession. 
Brig.-Gen.  Joseph  Wheeler, 
Author  of  '^Military  History  of  Alabama.'' 
Secession  Church,  in   Scotch  ecclesiastical 
history,  a  religious  body  which  withdrew   from 
the    Established    Church    of    Scotland    in    1733, 
when   several   preachers  were  ejected   in  conse- 
quence of  their  opposition  to  the  law  of  patron- 
age.    The  ejected   ministers   formed   themselves 
into  an  ecclesiastical  court,  under  the  name  of 
the  ".Associated   Presbytery,"    and   published   an 
act.   declaration,  and  testimony  to  the  doctrine, 
worship,     government     and     discipline     of     the 


Church  of  Scotland.  In  1747  a  division  arose 
among  the  seceders  respecting  the  legality  of  the 
burgess  oath,  in  which  burgesses  profess  "the 
true  religion  professed  within  the  realm." 
Those  who  asserted  the  lawfulness  of  the  oath 
were  called  burghers,  those  who  condemned  it 
antiburghers.  In  1820  they  were  reunited  as 
"The  Associated  Synod  of  the  Secession 
Church,"  several  congregations  of  each  party, 
however,  refusing  to  accede  to  it.  In  1847  the 
Associated  Synod  joining  with  the  Relief, 
constituted  the  United  Presbyterian  Church. 
See  Presbvteri.\n  Church;  Presbyterianism  ; 
Scotland. 

Secession  of  the  Plebs.     The  abolition  of 
the   old    Roman   monarchy   about   the   year   500 
B.C.    raised    the    patricians    to    such    power    that 
they  became  absolute  lords  and  masters  of  the 
commonwealth.     The    fact    that    the    patricians 
were  in  possession  of  the  republican  offices  and 
exclusively    represented    in    the    senate    excited 
the  spirited  opposition   of  the  plebs  as  a  class. 
Together    with    their    political    grievances,    the 
plebs  were  greatly  oppressed  by  the  patricians ; 
their  lands   were   laid    waste ;    they  became   in- 
volved in  debt  by  the  excessive  war  taxes ;  the 
laws  were  administered  with   reckless  severity; 
until  at  last  the  poor  wretches  were  compelled 
to   resist.     They   refused   military   service.     The 
dictator.   M.   Valerius,   to   pacify   them   and   get 
recruits  for  the  army,  promised  protection  from 
their  creditors  and   the  abolition   of  debts,  and 
he     succeeded     in    organizing     10    legions    and 
marched    against    the    Volcians,    .Equians,    and 
Sabines.     Upon    their    return    from    these    cam- 
paigns they  were  disbanded,  but  still  kept  under 
m.ilitarv  surveillance  lest  they  should  enforce  the 
fulfilment    of    the    promise.     In    494    B.C.    this 
brought  about  the  secession  of  one  of  the  armies, 
who  marched  to  the   so-called   Sacred   Hill,  on 
the  right  bank  of  the  river  Anio,  encamped  there 
and   threatened   to    secede   altogether.     The   pa- 
tricians negotiated  and  yielded  to  their  demands 
that   two   plebeian   magistrates,   called   Tribunes 
of    the    Plebs,    should    be    chosen,    who    should 
protect  the  plebs  from  the  unfair  treatment  of 
the  patrician  magistrates.     There  is  nothing  au- 
thentic to  show  how  many  tribunes  were  chosen, 
the   number   varying   from   two   to  five,   but  as 
there   were   only   two  consuls   at   the   time,   the 
number     of     tribunes     probably     corresponded. 
This  tribunate,  however,  was  not  of  long  dura- 
tion and   was  abolished,  the   decemvirate,   com- 
posed   of    five    patricians    and    five    plebeians, 
being    substituted    in    its    place.     These    decem- 
virs   began    to    rule    like    kings,    their    caprice 
being  their  only  law,  and  when  their  terrns  of 
office   expired,   in   449  B.C.,   refused   to   abdicate. 
This  caused  a  second  secession  of  the  plebs,  who 
refused  to  return  until  the  old  constitution  and 
tribunate  were  restored,  w^iich  was  later  done. 
The  decemvirs  were  banished  and  all  their  prop- 
erty confiscated.     Consult  Wilhelm   Ihne,   *  His- 
tory of   Rome,'    Vol,   I.,   chap,   ii.-ix.    (London 
1871). 

Secessionists,  the  members  of  an  artistic 
association  in  Germany  similar  to  that  formed  in 
the  Societe  des  Beaux  Arts  at  Paris.  The  Se- 
cessionists were  artists  who  revolted  against 
the  strictly  academic  and  traditional  spirit  in 
which  selections  and  awards  were  made  by  the 
jury  which  decided  the  hanging  of  pictures  in 
the  Academy  of  Art  and  distributed  the  medals 


SECESSIONVILLE 


and  other  awards  voted  to  their  merits.  In 
1892  Piglhein  (q.v.),  F.  von  Uhde  (q.v.),  Dill, 
A.  Keller,  Stiick,  and  others  founded  a  new 
school  of  naturalism,  and  this  movement  in  Ger- 
man art  was  greeted  with  the  same  howl  of  de- 
rision as  that  with  which  the  Pre-Raphaelites 
in  England  had  been  met.  The  movement 
gained  ground  especially  in  Munich,  the  head- 
quarters of  a  strong  conservative  and  academic 
coterie.  The  new  spirit  here  burst  into  actual 
revolt;  and  the  members  of  the  "Munich  Seces- 
sion" actually  built  a  new  exhibition  building 
for  themselves.  Their  work,  however,  won  pub- 
lic recognition,  and  the  leaven  of  their  exam- 
ple did  its  work  in  vivifying  German  art.  As 
a  result  the  schism  came  to  an  end  and  the  new 
building  was  eventually  abandoned,  while  the 
secessionists  at  this  moment  scarcely  exist  ex- 
cepting in  name,  like  the  Pre-Raphaelites  (q.v.) 
and  the  Nazarenes  (q.v.).  Consult:  Bierbaum, 
'Fritz  von  Uhde'  ;  De  la  Mazeliere,  <La  Pein- 
ture  Allemande  an  XIXe  Siecle'    (1900). 

Secessionville,  se-sesh'6n-vil,  Battle  of.  In 
May  1862,  Gen.  D.  Hunter,  commanding  the  De- 
partment of  the  South,  began  preparations  for 
throwing  troops  upon  James  Island  to  make  a 
quick  advance  upon  Charleston,  S.  C.  On  2  June 
the  advance  of  Gen.  I.  I.  Stevens  was  landed  on 
the  southwest  part  of  the  island,  and  ne.xt  day 
made  a  reconnoissance  in  force  to  within  a  short 
distance  of  a  battery  at  Secessionville,  about  two 
miles  from  Stone  River,  with  water  on  three 
sides.  It  was  on  a  narrow  causeway  bordered  by 
swamps,  and  approachable  by  land  only  from 
the  west.  The  gunboats  co-operated  in  the  move- 
ment, which  was  but  partially  successful,  the 
Confederates,  under  Lieut-Col.  Ellison  Capers, 
24th  South  Carolina,  defending  the  position,  and 
inflicting  upon  Stevens  a  loss  of  17  killed  and 
wounded,  and  taking  22  prisoners.  The  effect 
was  increased  watchfulness  on  the  part  of  the 
Confederates,  the  strengthening  of  the  forces  on 
James  Island,  and  the  stoppage  at  Charleston  of 
troops  that  had  been  ordered  to  Richmond  to 
resist  McClellan.  On  the  8th  Stevens  made  an- 
other reconnoissance,  came  under  artillery  fire, 
and  withdrew  with  a  loss  of  seven  killed  and 
wounded.  On  the  same  day  Gen.  Wright's  di- 
vision arrived  from  Edisto  Island,  and  next  day 
marched  to  near  Grimball's  Landing,  two  or 
three  miles  to  the  left  of  Stevens,  who  was  cov- 
ering the  position  opposite  Legarevillc,  on  John's 
Island.  It  was  determined  to  carry  the  battery 
by  a  rush,  and  thus  open  the  way  to  Charleston, 
but  10  miles  distant ;  and  orders  were  given  for 
an  assault  to  be  made  at  dawn  of  11  June,  but 
Col.  T.  G.  Lamar,  now  in  command  of  the  Con- 
federate works  at  Secessionville,  assumed  the 
offensive,  and  toward  evening  of  the  loth  at- 
tacked Wright's  pickets  and  advance  posts  with 
infantry  and  artillery,  and  was  repulsed,  suffering 
severe  loss,  ami  inflicting  upon  Wright  a  loss 
of  about  25  killed  and  wounded.  This  caused  a 
postponement  of  the  assault  and  the  beginning  of 
the  construction  of  a  battery  to  silence  the  Con- 
federate guns.  Gen,  Hunter,  disappointed  in  his 
expectation  of  carrying  Charleston  with  a  rush, 
returned  to  Hilton  Head  on  the  nth,  leaving 
orders  with  Gen.  Bcnham,  next  in  command, 
to  make  no  attempt  to  advance  on  Charleston 
or  on  Fort  Johnson  until  largely  reinforced,  but 
to  provide,  however,  for  "a  secure  intrenched  en- 
campment."    At  the  end  of  five  days  the  battery 


had  been  constructed,  but  it  failed  to  silence 
the  Confederate  guns,  and  Benham,  as  Hunter 
says,  "disobeyed  positive  orders  and  clear  in- 
structions" and,  against  the  emphatic  protest  of 
his  two  division  commanders,  proceeded  to  as- 
sault the  work.  He  had  for  the  purpose  3,100 
men  under  Gen.  Wright,  and  3.500  under  (Jen. 
Stevens.  The  work  to  be  assaulted  had  an 
earthen  parapet  seven  to  eight  feet  high,  outside 
of  which  was  a  ditch  seven  feet  deep,  and  in  front 
of  which  was  a  strong  abatis.  A  line  of  rifle-pits 
extended  on  both  flanks  and  in  the  rear,  sweep- 
ing the  open  interior  of  the  work.  Its  armament 
was  si.x  heavy  guns  —  8-inch  columbiads  and 
rifled  24  and  18  pounders.  It  was  defended  by 
about  1,000  men,  and  there  were  supports  near 
that  came  up  at  the  close  of  the  action.  Stevens, 
with  his  3,500  men,  was  to  make  the  assault,  and 
Wright,  moving  from  Grimball's  Landing,  was 
to  co-operate  by  moving  on  his  left  and  rear. 
Stevens  had  two  brigades,  Col.  Fenton's  (8th 
Michigan,  7th  Connecticut,  28th  Massachusetts) 
and  Col.  Leasure's  (46th  and  79th  New  York  and 
looth  Pennsylvania),  and  four  guns.  At  3.30 
A.M.  the  troops  were  assembled  beyond  the  camps 
and  at  4  a.m.  when  it  was  so  dark  that  one  man 
could  not  follow  another  except  at  short  intervals, 
the  column  moved  forward,  Fenton  leading,  with 
a  storming  party  of  two  companies  of  the  8th 
Michigan,  closely  followed  by  the  other  eight 
companies  of  the  regiment,  the  7th  Connecticut, 
and  the  28th  Massachusetts.  Leasure  followed 
Fenton.  The  advance  moved  quietly  and,  when 
within  800  yards  of  the  work,  surprised  and 
captured  a  small  picket-guard  without  firing  a 
shot,  and  orders  were  given  to  accomplish  the 
allotted  task  with  the  bayonet  only.  Lamar  had 
knowledge  of  the  movement  and  had  sent  for 
reinforcements,  and  was  standing  by  his  heavy 
guns,  which  had  been  charged  with  canister,  as 
the  leading  regiment  came  within  300  yards  and 
deployed  into  line;  then  his  guns  opened  their 
canister-fire,  and  at  the  same  time  heavy  volleys 
of  musketry  from  dikes  and  hedges  were  poured 
upon  the  right  flank  of  the  assaulting  column. 
The  Union  regiments  closed  up  rapidly  and  made 
a  rush  for  the  work,  shooting  down  the  gun- 
ners ;  all  the  regiments  got  close  to  the  work, 
and  men  of  each  went  through  the  abatis  ;  men  of 
the  8th  Michigan  and  7gth  New  York  gained 
the  ditch  and  scaled  the  parapet.  "Some  of 
them,"  says  Beauregard,  "in  the  impetus  of  the 
assault  went  even  inside  one  of  the  salients  of 
the  works"  ;  but  it  was  of  no  avail  ;  tlie  mingled 
Union  troops  could  not  be  handled,  and  at  5 
o'clock,  after  a  severe  contest  of  25  minutes,  they 
fell  back  500  yards  to  a  hedge,  under  cover  of 
artillery,  with  a  loss  of  over  500.  Wright  had 
participated  in  the  movement  by  checking  a  re- 
inforcement on  its  way  to  the  work,  but  did  not 
become  seriously  engaged,  although  losing  some 
men.  At  9  o'clock  Benham  ordered  Stevens 
back  to  camp.  The  Ihiion  loss  was  107  killed, 
487  woimded.  and  8()  missing,  an  aggregate  of 
683.  The  Confederates  report  a  loss  of  52  killed. 
144  wounded,  and  8  missing.  The  result  of  the 
battle  was  fat;d  to  the  plan  of  an  immediate 
advance  on  Charleston,  and  late  in  June  the 
Union  troops  were  ordered  to  withdraw  from 
James  Island,  and  for  .some  time  to  come  no 
further  attempt  was  made  to  capture  the  city. 
Consult   'Ofiicial  Rccords,>   Vol.  XIV. 

E.  A.  Carman. 


SECHIUM  — SECOND  SIGHT 


Sechium,  a  genus  of  the  gourd  family 
(Cucurbitacca)  with  one  species  (5'.  edule). 
This  is  a  perennial,  rough-stemmed,  climbing 
vine  native  to  the  West  Indies  and  the  neigh- 
boring mainland,  sometimes  cultivated  for  cov- 
ering arbors,  since  it  makes  a  rapid  and  sturdy 
growth,  but  chiefly  for  the  valuable  food  af- 
forded by  its  roots  and  fruits.  It  has  large, 
thin,  heart-shaped  leaves  five-angled  like  those 
of  the  cucumber ;  branched  tendrils  opposite 
the  leaves,  and  yellowish,  monoecious  flowers,  the 
pistillate  solitary  or  paired  in  the  axils,  the 
staminate  in  a  raceme.  These  flowers  have  ro- 
tate calices  and  five-parted  corollas  and  a  one- 
celled  ovary  with  six-lobed  stigma,  which  ma- 
tures into  a  pear-shaped  fruit,  some  six  inches 
long.  It  has  an  irregularly  ribbed  or  furrowed 
surface  slightly  spiny,  but  shining,  and  in  color 
ranging  from  pale  green  to  creamy  tints ;  the 
interior  is  fleshy  and  white,  and  contains  a  large 
flat  seed,  which  germinates  within  the  pericarp, 
often  before  it  falls  from  the  vine,  so  that  the 
whole  fruit  is  planted.  This  fruit  is  edible,  as  is 
also  the  very  large,  corky,  and  starchy  root- 
tuber,  sometimes  weighing  20  pounds,  and  both 
are  cooked  as  vegetables  having  somewhat  the 
flavor  of  turnips.  The  sechium  fruit  is  called 
vegetable  pear  in  the  British  colonies,  and  has 
local   names   such  as  chayote  or  pepinella. 

Seckendorf,  Friedrich  Heinrich,  fred'riH 
hin'riH  zek'en-dorf,  Count  vox,  Franconian 
soldier  and  diplomat :  b.  Konigsberg  5  July  1673 ; 
d.  Meuselwitz,  Germany,  23  Nov.  1763.  He 
served  in  the  war  against  the  Turks  on  the  Dan- 
ube, and  in  that  of  the  Spanish  Succession, 
greatly  distinguished  himself  at  Blenheim  in  1704 
and  was  present  as  an  ambassador  at  the  conclu- 
sion of  the  Peace  of  Utrecht.  He  also  served  in 
the  war  against  Sweden,  1715,  and  against  the 
Spaniards  in  Sicily,  1720.  In  1726  he  was  am- 
bassador to  Berlin  and  gained  over  Frederick 
William  I.,  to  acknowledgment  of  the  pragmatic 
sanction  and  an  alliance  with  Austria.  Secken- 
dorf next  served  in  the  war  of  the  Polish  Suc- 
cession, gaining  the  victory  of  Klausen.  Dur- 
ing the  Turkish  war  he  was  made  field-marshal 
'"  1/37!  and  commander-in-chief.  He  was  un- 
successful, however,  and  was  recalled  and  im- 
prisoned in  the  fortress  of  Griitz.  Receiving  no 
appointment  when  he  was  released  he  entered 
the  service  of  Charles  VII.  of  Germany  against 
Maria  Theresa.  He  cleared  Bavaria  of  Aus- 
trian troops,  but  on  the  emperor's  death  in  1745, 
peace  was  established  and  Seckendorf  was  re- 
stored to  his  Austrian  honors.  He  retired  to 
his  castle  at  Meuselwitz,  but  in  1788  was  im- 
prisoned by  Frederick  II.  of  Prussia,  on  a 
charge  of  treason,  and  was  released  after  six 
months  upon  the  payment  of  10,000  thalers. 

Seckendorf,    Gustav    Anton    von,    Baron 

("P.\TRKK  Peale"),  German  dramatist  and 
novelist;  b.  near  Altenburg,  Germany,  26  Nov. 
1775;  d.  Alexandria,  La..  1823.  He  was  edu- 
cated at  Leipsic  and  Wittenberg,  became  well 
known  as  a  writer  and  lecturer,  and  died  while 
on  a  lecturing  tour  in  the  United  States,  where 
he  was  known  as  "Patrick  Peale."  His  works 
include:  <Otto  III.,  der  gutgeartete  Jiingling> 
(1805);  'Kritik  der  Kunst>  (1812I  ;  'Beitrage 
zur  Philosophic  des  Herzens'  (1814)-  <Des 
Vaters  Bild'    (1822);  etc. 


Seeker,  Thomas,  English  prelate:  b. 
Sibthorpe,  Nottinghamshire,  1693 ;  d.  Canter- 
bury, England.  3  Aug.  1768.  He  studied  medi- 
cine at  London  and  at  Paris,  and  took  his  de- 
gree at  Leyden  in  1721,  after  which  he  decided 
to  enter  the  ministry.  He  was  graduated  from 
Oxford  in  1722,  and  in  the  following  year  was 
ordained  a  priest.  His  first  living  was  at 
Houghton-le-Spring  in  1724,  and  in  1727  be- 
came rector  of  Ryton  and  prebendary  of  Dur- 
ham. He  was  appointed  chaplain  to  the  king  in 
1732,  became  rector  of  Saint  James'.  London, 
in  1733.  bishop  of  Bristol  in  1735,  of  Oxford  in 
1737)  dean  of  Saint  Paul's  in  1750,  and  arch- 
bishop of  Canterbury  in  1758.  He  was  a  wise, 
large-hearted,  and  hard-working  bishop,  and  an 
able  though  not  a  brilliant  preacher. 

Second,  a  division  of  time,  the  6oth  part 
of  a  minute  of  time  or  of  a  minute  of  a  degree. 
The  hour  and  degree  are  each-  divided  into  60 
minutes  (marked  thus,  60'),  and  each  minute  is 
subdivided  into  60  seconds   (marked  thus,  60"). 

In  music,  the  interval  of  a  second  is  the  dif- 
ference between  any  sound  and  the  next  nearest 
sound  above  or  below  it.  There  are  three  kinds 
—  the  minor  second  or  semitone,  the  major  sec- 
ond, and  the  extreme  sharp  second.  Also  a 
lower  part  added  to  a  melody  when  arranged  for 
two  voices  or  instruments. 

Second  Advent  of  Christ    See  Millennium. 

Second  Adventists.      See   Adv'entists. 

Second  Sight,  an  extraordinary  power  of 
vision,  mental  or  physical,  real  or  imaginary,  be- 
lieved to  be  possessed  by  certain  individuals. 
This  belief,  by  many  held  to  be  superstitious, 
but  by  not  a  few  regarded  as  having  a  basis  in 
the  natural  laws  of  mental  and  sensuous  percep- 
tion, once  prevailed  throughout  the  Scotch 
Highlands  and  the  Hebrides,  where  it  has  now 
almost  wholly  disappeared  with  the  belief  in 
the  Brownie  or  in  the  Greonach,  the  "Old  Long- 
beard,"  End  with  the  general  use  of  charms  and 
incantations,  though,  like  that  superstition,  it 
still  lingers  in  retired  nooks  of  the  Highlands 
and  of  the  Western  Isles.  Second  sight,  called 
by  the  Scotch  Gael  taish  (Irish  Gaelic  taise, 
fetch,  spectre),  is  recognized  by  many  eminent 
students  of  psychic  phenomena  as  a  faculty  pos- 
sessed by  many  persons  whereby  they  have 
vision  (or  other  sense-perception)  of  persons 
and  occurrences  at  distances  far  transcending 
the  reach  of  normal  vision  or  hearing.  Dr. 
Samuel  Johnson's  definition  of  second  sight  and 
his  illustrations  of  its  phenomena  are  exact  and 
without  prejudice;  he  left  the  Western  Isles 
deeply  impressed  with  a  philosophic  curiosity  re- 
garding this  mysterious  faculty,  not  believing 
but  only  "willing  to  believe"  ;  he  could  not  "ad- 
vance his  curiosity  to  conviction."  "The  sec- 
ond sight,"  he  writes,  "is  an  impression  made 
either  by  the  mind  upon  the  eye.  or  by  the  eye 
upon  the  mind,  by  which  things  distant  or  future 
are  perceived,  and  seen  as  if  they  were  present. 
A  man  on  a  journey  far  from  home  falls  from 
his  horse,  another,  who  is,  perhaps  at  work 
about  the  house,  sees  him  deeding  on  the 
ground,  commonly  with  a  landscape  of  the  place 
where  the  accident  befalls  him.  Another  seer, 
driving  home  his  cattle,  or  wandering  in  idle- 
ness ...  is  suddenly  surprised  by  the  ap- 
pearance of  a  bridal  ceremony,  or  funeral  pro- 
cession, and  counts  the  mourners  or  attendants. 


SECONDARY  ROCKS  — SECRET  SERVICE 


of  whom,  if  he  knows  them,  he  relates  the  name, 
if  he  knows  them  not,  he  can  describe  the 
dresses."  It  is  seen  that  though  taish  means 
spectre,  ghost,  it  means  also  phantasmal  appear- 
ances of  livmg  persons  and  material  objects  — 
"phantasms  of  the  living,"  as  second  sight  of 
persons  at  a  distance  is  called  in  the  publica- 
tions of  the  Society  for  Psychical  Research.  Di 
Johnson's  reply  to  the  objections  of  those  who 
held  the  belief  in  the  second  sight  to  be  purely 
a  delusion  was  that  the  thing  is  wonderful  only 
because  it  is  rare;  considered  in  itself,  he  says 
"it  involves  no  more  difficulty  than  dreams,  or 
perhaps  than  the  regular  exercise  of  the  cogita- 
tive faculty."  Particular  instances  have  been 
given,  with  such  evidence,  as  "neither  Bacon  nor 
Bayle  has  been  able  to  resist" ;  and  the  second 
sight  of  the  Hebrides  "implies  only  the  local 
frequency  of  a  power  which  is  nowhere  totally 
unknown."  (* Journey  to  the  Hebrides,*  Phila- 
delphia, 1810,  184  sqq.)  Walter  Scott's  opinion 
of  the  reality  of  second  sight  was  that  "if  force 
of  evidence  could  authorize  us  to  believe  facts 
inconsistent  with  the  general  laws  of  nature" — 
as  ascertained  by  him — "enough  might  be  pro- 
duced in  favor  of  the  existence  of  the  second 
sight."  Modern  psychology  has  less  fear  of  the 
overturning  of  the  laws  of  nature  by  the  ad- 
mission of  the  power  of  second  sight.  The 
finally  decisive  word  of  psychological  science 
upon  the  reality  of  this  alleged  faculty  has  not 
yet  been  pronounced. 

Secondary  Rocks,  (a)  Rocks  formed  dur- 
ing the  secondary  or  Mesozoic  age  of  the  earth. 
In  this  sense  the  term  is  rarely  used  now.  (6) 
Rocks  resulting  from  the  alteration  of  other  or 
primary  rocks;  among  these  are  gneisses,  schists, 
greenstones  and  rocks  generally  formed  through 
metamorphosis,  whether  static,  dynamic  or  ther- 
mic. Clastic  rocks,  being  derived  from  originally 
deposited  rocks,  are  also  secondary,  as  are  also  in 
the  strictest  sense  all  non-clastic  rocks  which 
have  resulted  from  the  fusion  and  re-cooling  or 
solution  and  re-precipitation  of  older  rocks,  that 
is,  stalactites,  silicious  or  calcareous  tufts,  etc. 
See  Seuiment.xry  Rocks. 

Secret  Service,  United  States,  a  depart- 
ment or  bureau  of  the  Treasury  l^epartment,  or- 
ganized in  1864,  and  having  28  secret  service  dis- 
tricts throughout  the  country.  The  bureau  is  not 
created  by  law,  nor  recognized  by  Congress  by 
special  expense  appropriations.  While  its  duties 
are  not  definitely  defined,  the  work  of  the  bureau 
is  largely  the  detection  of  counterfeiters,  moon- 
shiners, smugglers  and  other  criminals  who  may 
attempt  to  defraud  the  United  States  Treasury. 
During  the  Civil  War  the  bureau  was  by  neces- 
sity made  an  important  branch  of  government 
service,  the  chief  being  a  military  officer  with  the 
rank  of  brigadier-general  of  volunteers.  The  as- 
sassination of  President  Lincoln  brought  about 
a  more  careful  guarding  of  the  person  of  the 
chief  executive,  and  since  1865,  secret  service  of- 
ficers have  invariably  accompanied  the  President 
upon  his  journeys  and  during  his  absence  from 
the  White  House.  While  certain  trained  secret 
service  officers  are  detailed  for  this  work,  others 
are  stationed  in  foreign  countries,  and  a  number 
of  so-called  revenue  officers  are  constantly  en- 
gaged in  Kentucky,  Indiana,  Tennessee  and  other 
States,  detecting  the  illicit  distilling  of  liquor, 
and  hringing  moonshiners  to  justice. 

Counterfeiters. —  The  bulk  of  the  work  of  the 


bureau,  however,  is  the  detection  and  punish- 
ment of  counterfeiters.  John  E.  Wilkie,  chief  of 
the  service,  in  a  statement  made  29  July  1899, 
said:  "Certainty  of  swift  detection  should  per- 
haps prevent  counterfeiting,  but  so  long  as  there 
is  a  gambler's  chance  of  escape,  there  will  be 
found  those  who  feel  sure  they  can  succeed 
where  others  have  failed.  Hence  the  necessity 
for  the  secret  service  branch  of  the  government. 
.'\nd  as  the  making  of  spurious  money  is  a  fas- 
cinating enterprise  for  a  cunning  rogue,  so  the 
checkmating  of  that  same  rascal  in  the  countless 
schemes  devised  to  yield  an  illegitimate  fortune 
is  a  game  of  absorbing  interest  to  him  who  plays 
it.  The  liberty  of  one,  perhaps  the  life  of  one 
or  the  other,  are  the  stakes  in  this  battle  royal. 
The  advantage  lies  first  with  the  law-breaker. 
He  plans  and  works  in  secret  for  months  and 
sometimes  years ;  then  stealthily,  through  trusted 
channels,  the  product  of  his  labor  is  marketed 
and  bad  money  is  quickly  turned  into  good.  But 
work  as  he  may,  some  imperfection  in  his 
spurious  bills  which  has  escaped  him  one  day 
arrests  the  glance  of  the  keen-eyed  money  han- 
dler. Familiarity  with  the  characteristics  of  gen- 
uine money  results  in  the  involuntary  detection 
of  a  counterfeit.  No  two  cases  are  ever  exactly 
alike,  for  the  counterfeiter  is  a  fertile  fellow,  and 
is  a  constant  student  and  inventor  of  precau- 
tionary measures  that  he  feels  certain  will  insure 
his  safety."  In  the  investigations  made  by  the 
division,  the  chief  has  constantly  before  him  the 
exhaustive  daily  reports  of  each  man  in  the  ser- 
vice, and  a  careful  weighing  of  the  various  points 
submitted  by  operatives  working  often  at  widely 
separated  localities  will  frequently  suggest  a 
move  in  the  right  direction.  'The  gravity  of  the 
crime  make  progress  slow,  for  no  step  is  taken 
till  facts  are  established  to  warrant  it.  It  is  al- 
w^ays  considered  desirable  to  so  arrange  the  final 
act  in  this  drama  that  the  criminal  may  be  taken 
wholly  by  surprise.  There  is  a  sort  of  moment- 
ary paralysis  following  the  shock  of  sudden  dis- 
aster, and  when  a  raid  is  properly  planned  the 
chances  of  serious  resistance  are  minimized.  Oc- 
casionally it  happens  that  it  becomes  necessary 
for  a  deal  to  be  made  directly  with  the  handlers 
of  spurious  money,  and  in  these  cases  it  takes  a 
man  of  nerve  and  keen  wit  to  bring  it  to  a  suc- 
cessful issue.  Such  transactions  are  always 
fraught  with  great  personal  danger. 

Informers.- — There  is  small  encouragement 
for  the  private  citizen  to  aid  the  government  in 
the  arrest  of  counterfeiters  as  the  following  cir- 
cular will  show  : 

U.  S.  Treasury  Department, 

Secret-Service  Division, 
Washington.  O.  C,  ; . 

The  general  principles  governing  the  action  of  this 
division  in  presenting  .^matt  gratuities  of  money  as  an 
expression  of  its  thanks  to  persons  who  perform  mcr- 
itorions  service  in  hringing  counterfeiters  to  justice  are: 

1st.  l*"xpcnscs  incurred  or  services  rendered  in  de- 
tecting crime  against  the  United  States,  when  unauthor- 
ized hy  this  division,  are  not  reimhurscd  or  compensated 
hy  it. 

2nd.  As  all  United  States  officers  are  expected  to 
aid  in  the  suppression  of  crime  against  the  United 
States  when  their  attention  is  directed  to  any  specific 
violation  of  law.  this  class  is  excluded  from  receiving 
the  gratuities  awarded  by  this  divisitm. 

.ird.  .Ml  persons  not  of  the  foregoing  class,  who 
arrest  and  procure  the  conviction  and  sentence  of  a 
counterfeiter,  nr  whose  evidence  is  regarded  by  the 
prosecuting  attorney  as  having  been  more  material^  in 
the  case  than  that  of  any  other  witness,  ujion  ai>plication, 
in  writing  to  the  office  of  the  Chief  at  Washington.  D.  t'. 
(.Tccoitipanicd  by  a  certificate  from  the  iirosccutinr 
officer,  which  certificate  should  set  forth  the  docket- 
record  of  the  case,  and  state  that   the  applicant   is  the 
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meritorious  person  tlirotcgh  whose  agency  a  conviction 
of  the  counterfeiter  was  procured),  will,  if  approved  by 
the  Assistant  Secretary  of  the  Treasury,  receive  a 
gratuity,  the  amount  to  be  graded  by  various  considera- 
tions —  such  as.  the  ability  for  mischief,  and  the  ante- 
cedents of  the  person  arrested  and  convicted;  the  length 
of  the  term  of  imprisonment  for  which  he  is  sentenced; 
the  quantity  and  character  of  counterfeit  money  and 
counterfeiting  material  captured  with  or  through  him. 

No  application  foj-  a  gratuity  in  any  case  will  be  con- 
sidered until  all  the  counterfeit  money  and  counterfeit- 
ing material  connected  'with  the  case  haz'e  been  expressed 
to  this  office.      (Express  charges  C.  O.  D.) 

There  are  no  blanks  for  use  of  such  applicants.  Per- 
sons in  making  application  should  state  fully  the  service 
rendered  for  which  a  gratuity  is  asked. 

In  order  to  avoid  errors  and  trouble,  it  should  be 
the  practice  of  all  informers  to  put  themselves  in  com- 


Of  the  424  persons  arrested  199  were  con- 
victed, 63  were  awaiting  the  action  of  the  court, 
71  were  awaiting  the  action  of  the  United  States 
grand  jury,  39  were  acquitted,  38  were  ignored 
by  the  United  States  grand  jury,  9  were  nolled, 
3  were  discharged  by  the  United  States  Com- 
missioner, I  was  held  as  a  witness,  and  i  died 
while  awaiting  trial. 

In  1903  the  secret  service  captured  counter- 
feit paper  money  valued  at  $16,211  and  counter- 
feit coins  to  the  value  of  $15,479.  The  follow- 
ing table  presents  a  comparative  statement  of  the 
business  transacted  by  the  secret  service  since 
1S90: 


Year 

No.  of 
arrests 

\'alue  of 

counterfeit    notes 

captured 

\'alue  of 
counterfeit   coins 

Xo.  of 
plates 

No.    of 
Dies 

No.  of 

molds 

1890 

346 

429 

524 

494 

687 

803 
780 

842 

705 
679 

654 
594 
573 
424 

$26,405 
2.155.095 

29,441 

22,108 

13,942 

27,428 
757,53' 

438,866 

117.243 
55.689 
33,863 
40,056 
46,004 
16,211 

$5,619 
5. 336 

7,676 

8,591 

10,756 

7,092 
10,678 

13.980 

10,021 
20,778 
21,195 
18,116 
19,828 
15,479 

154 

272 

693 

491 

134 

935 
339 

187 

514 
267 
209 

164 
76 

?7 

12 

13 

201 

44 

9 

9 
14 
19 
47 
50 

1 
21 

14^^ 
22 

26J4 

45  , 
73J4 
43K 

81 

1S91 

1892 

84K 
243 

1893 

1894 

1895 

1896 

1897 

i53/» 
IS6'A 

217>i 

228 

353 

235J^ 
413!^ 
309 
271H 
168 -^ 

412 

1899 

munication  with  operatives  of  this  division,  advising 
them  of  every  movement.  As  a  matter  of  protection  in 
their  rights,  this  course  is  indispensable,  for  an  operative 
is  bound  to  communicate  daily  to  the  office  of  the  Chief 
all  information  he  gains,  so  that  his  records,  and  those 
at  headquarters,  stand  for  the  justification  of  the  in- 
iormer  whenever  he  avails  himself  of  their  facilities. 

In  the  absence  of  an  agent  of  this  division,  informers 
should  confer  with  United  States  Attorneys,  Marshals, 
Commissioners,  Collectors  of  Customs  or  of  Internal 
Revenue,  who  will  gladly  advise  with  them  on  such 
matters. 

This  circular  is  not  intended  to  give  the  holder  any 
authority  to  act  for  the  Secret  Serz-ice  Division  of  the 
United  States  Treasury  Department.  Chief. 

Slalistics. —  The  report  of  the  Chief  of  the 
Secret  Service  to  the  Secretary  of  the  Treasury 
for  the  fiscal  year  ending  30  June  1903  shows 
that  424  arrests  were  made  during  the  year.  Of 
this  number  244  were  of  persons  manufacturing, 
passing  or  having  in  their  possession  counterfeit 
silver  coin;  altering  obligations  of  the  United 
States,  46 ;  manufacturing  or  passing  counterfeit 
paper  money,  38;  perjury,  3 ;  bribery,  i  ;  violating 
bankruptcy  laws,  2 ;  miscellaneous  offenses,  90. 
The  nativity  of  the  424  persons  arrested  follows : 

United  States  293 

Italy  78 

Germany   9 

1  reland   7 

Mexico  6 

Russia 6 

France  4 

China  3 

Greece  3 

Poland  3 

Wales   2 

Canada  2 

Syria    2 

Sweden    2 

Austria  2 

England  i 

Norway  i 

Total   424 


Identification. —  In  order  that  the  identifica- 
tion branch  of  the  Secret  Service  may  be  as 
perfect  as  possible,  the  Bertillon  system  has  been 
adopted,  and  complete  apparatus  installed  at  the 
headquarters  of  each  of  the  districts  into  which 
the  country  is  divided.  One  expert  instructor 
has  had  charge  of  the  training  of  the  agents  of 
the  service,  and  there  is  now  a  corps  of  Bertillon 
operators,  with  a  uniformity  of  method  that 
should  secure  the  best  results  in  the  application 
of  this  well-known  form  of  identification. 

In  the  Pliilippines. —  In  the  Philippine  Islands 
there  are  25  employees  of  the  Secret  Service 
Bureau  under  charge  of  the  chief,  Charles  R. 
Trowbridge,  since  the  organization  on  7  Aug. 
igoi  of  the  Manila  district.  The  members  of 
the  bureau  have  been  selected  slowly  and  with 
great  care,  and  have  been  subjected  to  hard  and 
difficult  schooling.  Previous  to  August  1901  the 
department  was  under  the  jurisdiction  of  the 
military  authorities,  when  the  duties  performed 
consisted  of  general  secret  service  work  inci- 
dental to  the  military  occupation  of  a  foreign 
country,  namely,  to  detect  and  frustrate  plots 
against  the  government,  locating  and  arresting 
insurgent  leaders,  and  the  capturing  of  insurgent 
records  and  munitions  of  war,  as  w'ell  as  per- 
forming all  the  criminal  work  necessary.  At 
this  time,  the  country  being  under  martial  law, 
arrests  were  made  under  that  authority,  with- 
out the  application  of  civil  process,  simplifying  to 
a  great  extent  the  duties  of  the  secret  service 
agents  as  compared  with  the  present.  As  the 
insurgent  army  disbanded,  great  numbers  of  its 
officers  and  soldiers  came  to  Manila,  and  as 
they  had  done  nothing  but  soldier  for  many 
years,  they  were  not  disposed  to  settle  down 
immediately  to  peaceful  vocations,  and  were  will- 
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ing  to  enga^^  in  any  pursuit  that  did  not  de- 
mand any  mental  or  physical  exertion.  The  in- 
dividual work  of  the  secret  service  agents  of  the 
Manila  department  should  not  be  compared  with 
that  performed  by  similar  officials  in  the  States. 
The  cosmopolitan  population  of  the  city,  the 
many  languages  spoken,  the  necessity  of  being 
conversant  with  these  languages,  the  intensely 
secretive  nature  inherent  in  the  Oriental,  and 
their  fear  of  revenge  for  testimony  and  informa- 
tion given,  consequent  to  generations  of  Spanish 
domination,  render  the  task  of  handling  native 
criminals  arduous  in  the  extreme.  This,  taken 
together  with  the  large  and  increasing  number 
of  adventurers,  Americans  and  Europeans,  con- 
stantly arriving  in  the  islands,  who  expect  to  be 
able  to  make  a  living  without  working  for  it, 
taxes  the  energies  of  the  force  to  the  utmost. 
Since  its  creation  under  the  civil  government 
this  department  has  apprehended  and  brought 
to  justice  the  authors  of  every  murder  com- 
mitted within  its  jurisdiction  with  the  exception 
of  two  who  escaped  to  the  provinces.  The  Ori- 
ental possesses  a  peculiar  aptitude  for  counter- 
feiting, and  cases  of  this  nature  are  constantly 
under  investigation.  During  the  early  days  of 
American  occupation,  and  while  the  Bilibid 
prison  was  still  in  charge  of  the  Spanish  author- 
ities, great  numbers  of  prisoners  of  the  worst 
class  effected  their  escape,  and  although  the 
secret  service  office  is  continually  locating  them 
and  returning  them  to  the  prison,  the  majority 
of  them  are  still  at  large.  The  total  expenses  of 
the  bureau  approximate  $2,000  United  States 
currency  per  month,  and  the  amount  of  lost 
and  stolen  money  recovered  in  the  same  time 
often  exceeds  that  amount.  The  Manila  office 
maintains  a  correspondence  with  the  other  large 
cities  of  the  Orient  and  the  United  States  with 
reference  to  criminal  information.  There  are  on 
file  about  3,000  photographs  of  convicted  crim- 
inals of  all  classes  and  nationalities,  together 
with  a  complete  description  of  the  same,  and 
the  records  contain  information  pertinent  to 
every  political  and  criminal  case  which  has  ever 
come  under  the  supervision  of  the  secret  service. 
Will  M.  Clemens, 
Editorial  Staff,  'Encyclopedia  Americana.'' 

Secret  Societies  have  existed  in  all  ages 
known  to  history,  and  among  all  classes  of  man- 
kind, except,  perhaps,  savages  of  the  very  lowest 
type.  In  the  ancient  world  they  were  chiefly 
religious,  or  at  least  professedly  so,  but  in  an- 
cient times  religious  and  temporal  power  were 
so  closely  associated  that  it  was  difficult,  if  not 
impossible,  to  draw  a  dividing  line.  There  were 
the  mysteries  of  Osiris  and  Serapis  in  Egypt, 
of  Orpheus  and  Dionysus  in  Greece,  of  Cybcle 
in  Phrygia,  and  of  Mithras  in  Persia,  all  of 
which  tended  to  surround  the  worship  of  the 
gods  with  elements  of  secrecy  and  awe,  which 
appealed  to  the  conscience  and  imagination  of 
men,  and  helped  to  keep  the  ignorant  multitude 
in  submission  to  the  hierarchy  and  all  that  it 
represented.  The  tendency  of  ancient  religions, 
in  all  countries,  was  toward  secrecy  and  mys- 
ticism, and  it  was  not  easy  to  obtain  admission 
to  the  inner  circle  of  the  elect.  Once  admitted, 
however,  as  a  participant  in  the  mysterious 
rites,  the  initiate  became  one  of  a  fraternity 
whose  influence  was  felt  in  every  walk  of  life. 
and  whose  power  even  the  most  despotic  tyrant 
did  not  care  to  defy.     Among  Jews  as  well  as 


Gentiles  secret  societies  held  potent  sway.  The 
Essenes  were  a  religious  sect,  devoted  sincerely 
to  the  purer  life  which  the  Pharisees,  with  less 
sincerity,  professed,  and  their  asceticism  was  at- 
tended by  a  large  degree  of  mysticism.  The 
Cabalists  were  successors  of  the  Essenes,  and 
also  had  their  mystic  practices  and  secret  signs, 
and  the  Christian  Gnostics  were  an  exclusive 
sect  with  occult  ceremonies  and  teaching. 

In  the  Middle  Ages  the  secret  courts  of 
Westphalia  were  practically  vigilance  commit- 
tees bound  to  secrecy  by  the  very  object  of  their 
existence.  The  Knights  Templars  were  a  secret 
order,  although  there  is  no  trustworthy  evi- 
dence that  they  were  guilty  of  the  practices  al- 
leged against  them  as  a  ground  for  the  suppres- 
sion of  the  order,  and  the  seizure  of  its  wealth. 

The  Freemasons  originated  in  the  combina- 
tions formed  by  operative  masons  in  the  Mid- 
dle Ages  for  self-protection  while  they  wert 
building  the  cathedrals  and  other  great  struc- 
tures which  e.xcite  the  admiration  of  the  modern 
world.  Speculative  Freemasonry,  as  it  is  called, 
was  based  on  the  more  ancient  form,  and  found 
in  it  a  useful  groundwork  for  the  vast  organi- 
zation which  has  spread  over  the  globe,  and  has 
its  members  in  every  class,  from  emperor  and 
king  to  the  toiler  who  works  for  his  daily  bread. 

The  secret  societies  which  have  arisen  within 
the  19th  century  Have  been  chiefly  political  and 
benevolent.  The  struggle  for  freedom  in  Italy 
gave  birth  to  powerful  secret  organizations, 
which  continued  to  exist  after  Italian  unity  had 
been  gained,  and  have  caused,  at  times,  much 
anxiety  to  the  authorities.  Ireland  has  also  had 
and  still  has  a  number  of  secret  political  soci- 
eties, including  the  United  Irishmen,  the  Fe- 
nians, the  Orangemen,  and  other  orders  of  the 
past  and  present.  In  Russia  the  revolutionary 
society  known  as  Nihilists  has  slain  one  czar, 
and  is  an  ever-present  menace  to  the  autocratic 
government  of  the  empire.  In  China  secret  so- 
cieties pervade  every  class  of  the  population : 
some  of  them  are  continually  hatching  rebellion. 
and  one  of  them,  known  as  "Boxers,"  recently 
caused  the  attack  on  the  legations  at  Peking, 
which  provoked  Europe  and  Japan  to  severe 
reprisals. 

Beneficiary  secret  societies  arc  dealt  with 
under  their  several  heads.  Their  secrecy  is 
sufficient  to  assure  against  intrusion  by  the  un- 
authorized while  they  are  holding  their  meet- 
ings, and  to  enable  one  brother  to  recognize 
another.  Universities  and  colleges  have  also 
their  secret  societies,  which  are  entirely  social 
and   helpful   in   their   aims. 

Of  secret  societies  with  evil  purposes  the 
most  noted  is  the  Mafia,  of  Italy,  which  is  said 
to  have  been  introduced  in  the  United  States 
with  the  large  Italian  immigration,  and  to  which 
many  crimes  have  been  ascribed.  The  Molly 
Maguires  were  a  society  in  the  Pennsylvania 
coal  regions,  about  35  years  ago,  organized  for 
the  objects  of  terrorism  and  murder.  It  was 
suppressed  by  a  relentless  prosecution  on  the 
part  of  the  State,  and  the  execution  of  the  lead- 
ers, 'i'hc  Anarchists  are  not  a  society,  in  the 
ordinary  meaning  of  that  term,  although  they 
include  many  associations  and  clubs  whose 
methods  and  plans  are  as  secret  as  they  are  dan- 
gerous to  law  and  order,  and  their  official  repre- 
sentatives. 

Secret  societies  have   as   great  a   hold   upon 
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the  peaple  as  at  any  period  in  history,  and  the 
proportion  of  the  public  who  are  members  of 
such  societies  is  greater  than  at  any  previous 
time  —  a  fact  chiefly  due  to  the  extensive  grovyth 
of  benevolent  organizations,  which  usually  in- 
clude an  insurance  feature  for  the  families  of 
members.  See  Essenes  ;  Fraternal  Socie- 
ties IN  America;  Masonic  Fraternity,  The; 
Odd  Fellows,  and  other  secret  societies  under 
their  respective  titles. 

Consult:  Heckethorn,  'Secret  Societies  of 
All  Ages> ;  Z.  de  la  Hodde,  'Secret  Societies  of 
France'  ;  Frost,  'Secret  Societies  of  the  French 
Revolution'  ;   etc. 

Secret  Societies,  College.  See  Greek  Let- 
ter Societies. 

Sec'retary-bird,  or  Serpent  Eagle,  a  re- 
markable raptorial  bird  (^Scrficntanus  sccii:- 
tariiis)  of  South  Africa,  representing  alone  the 
family  Scrpeiitariidce,  associated  with  the  vul- 
tures. The  general  aspect  of  the  bird  is  that 
of  a  long-winged,  long-tailed,  gray-and-black 
hawk  mounted  upon  very  long  legs,  so  that  as 
it  stalks  across  a  plain  it  might  easily  be  mis- 
taken for  a  crane.  It  runs  with  the  speed  of  a 
horse  and  will  fly  when  forced  to  do  so,  and 
may  soar  to  a  considerable  height.  It  builds  a 
big  substantial  nest  in  some  bush  or  tree  and  re- 
occupies  it  from  year  to  year.  Their  food  con- 
sists of  small  animals  and  reptiles  of  all  sorts, 
and  especially  of  snakes,  which  it  kills  with  a 
powerful  forward  kick,  or,  if  the  first  stroke  is 
not  effective,  repeats  it  with  feet  and  knobbed 
wings,  actively  dodging  the  serpent's  lunges, 
imtil  the  reptile  is  soon  disabled  or  dead.  These 
birds  are  frerjuently  tamed  and  kept  about  the 
farmyard  in  South  Africa  as  vermin  destroyers. 
They  take  their  name  from  the  tufts  of  erectile 
feathers  growing  on  each  side  of  the  head, 
which  suggest  a  bunch  of  pens  stuck  behind  a 
clerk's  ear ;  the  Arab  name  means  "thirty  ears." 
Consult   Evans,   'Birds'    (Xew   York    1900). 

Secretary  of  State,  an  officer  whose  busi- 
ness is  to  superintend  and  manage  the  affairs 
of  a  particular  department  of  government.  In 
the  United  States  the  secretary  of  state  has  en- 
tire charge  of  foreign  affairs,  consular  agencies, 
and  diplomatic  matters.  He  is  a  member  of  the 
President's  cabinet  and  is  usually  considered 
the  prime  minister  and  adviser  to  the  chief  ex- 
ecutive. In  Great  Britain  there  are  five  secre- 
taries of  state,  namely,  those  for  the  home,  for- 
eign, colonial,  war,  and  Indian  departments.  The 
secretary  of  state  for  the  home  department  has 
charge  of  the  privy  signet  office ;  he  is  responsi- 
ble for  the  internal  administration  of  justice, 
the  maintenance  of  peace  in  the  country,  the 
supervision  of  prisons,  police,  sanitary  affairs, 
-etc.  The  secretary  for  foreign  affairs  conducts 
all  corresnondence  with  foreign  states,  nego- 
tiates treaties,  appoints  ambassadors,  etc.  The 
colonial  secretary  performs  for  the  colonial 
dependencies  similar  functions  to  those  of  the 
home  secretary  for  the  United  Kingdom.  The 
secretary  for  war,  assisted  by  the  commander- 
in-chief,  has  the  whole  control  of  the  army. 
The  secretary  for  India  governs  the  affairs  of 
that  country  w^ith  the  assistance  of  a  council. 
Each  secretary  of  state  is  assisted  by  two 
iinder-secretaries.  one  permanent  and  the  other 
connected  with  the  administration.  The  chief 
•secretary  for  Ireland  is  not  a  secretary  of  state, 


though  his  office  entails  the  performance  of 
similar  duties  to  those  performed  by  the  sec- 
retaries of  state.  In  1885  the  office  of  secre- 
tary for  Scotland  was  revived ;  he  exercises  in 
Scotland  many  of  the  powers  and  duties  of  the 
secretary  for  the  home  department,  but  has 
no  cabinet  rank  by  virtue  of  his  office.  The 
secretary  to  the  admiralty  is  a  subordinate 
member  of  the  government,  always  a  member 
of  the  House  of  Commons,  in  which  he  repre- 
sents the  admiralty  when  the  first  lord  of  the 
admiralty  is  a  peer.  A  secretary  of  embassy,  or 
of  legation,  is  the  principal  assistant  of  an 
ambassador  or  envoy. 

Secre'tion,  the  process  whereby  certain 
structures  — glands  or  membranes  —  elaborate, 
separate,  or  secrete,  from  the  common  medium 
presented  by  the  blood,  definite  and  specialized 
products  destined  either  for  use  in  the  economy 
of  the  body,  or  for  being  sent  out  of  the 
organism.  In  this  way  the  process  of  secretion 
subserves  a  double  function,  or  exhibits  a  double 
asp'ect,  inasmuch  as  it  not  only  manufactures 
products  for  home  consumption,  as  it  were,  but 
provides  also  for  the  removal  of  waste  matters 
from  the  body.  Substances  or  products  elab- 
orated for  the  use  of  the  organism  are  named 
secretions.  Products  secreted  only  to  be  dis- 
charged from  the  organism  are  called  excretions. 
Take  the  liver  and  its  bile  as  an  example  of 
a  true  secretion  destined  —  primarily,  at  any 
rate  —  for  use  in  the  body,  that  is  to  say,  in  the 
process  of  digestion  and  elaboration  of  food; 
then  as  an  illustration  of  the  e.xcretory  form 
of  the  process,  observe  the  kidneys  and  dieir 
secretions,  these  organs  secreting  from  the 
blood  urea,  carbonic  acid,  and  other  products, 
which,  in  the  form  of  urine,  are  destined  to  be 
discharged  sooner  or  later  from  the  body.  The 
work  of  secretion  is  thus  primarily  seen  to  be 
among  the  most  important  of  those  actions  the 
perfect  performance  of  which  contributes  to 
the  welfare  of  the  organism;  and  interruption 
to  the  secretory  processes  results  necessarily  in 
the  induction  of  disease  of  more  or  less  serious 
kind.  As  both  secretions  and  excretions  are 
poured  out  from  the  secreting  organ  either 
upon  the  outer  surface  of  the  body  or  into  some 
of  its  internal  channels  or  ducts,  it  would  appear 
that  the  two  processes  are  identical  in  their 
ultimate  aims  and  ends. 

But  true  secretions  (for  example,  bile  and 
milk)  consist  of  substances  or  componds  which, 
as  such,  do  not  exist  in  the  blood,  but  demand 
a  process  of  elaboration  in  the  glands  or  secret- 
ing structures  for  their  due  and  perfect  forma- 
tion. Excretions,  such  as  the  urine,  consist  of 
substances  which  exist  in  the  blood  in  a  ready- 
formed  state.  Secretions  exist  potentially  in  the 
blood,  and  require  for  their  elaboration  definite 
and  special  structures.  Excretions  actually 
exist  in  the  blood,  and  demand  for  their  elimina- 
tion and  separation  processes  more  analogous 
to  mere  filtering,  and  less  complicated  than 
those  demanded  by  the  work  of  secretion.  This 
latter  distinction  receives  practical  confirmation 
and  support  from  the  fact  that  when  excretions 
are  checked  in  their  natural  discharge  they  may 
appear  in  their  characteristic  form  in  the  blood. 
This  result  is  well  seen  in  cases  of  suppression 
of  urine  through  disease  or  injury  of  the  kid- 
neys. But  if  true  secretions  be  checked  they 
cannot,    under    the    same    or    ordinary   circum- 
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stances,  be  detected  in  the  blood;  and  removal 
of  the  secreting  organ  forever  prevents  the 
re-appearance  of  the  secretion.  A  pent-up  secre- 
tion may  be  re-absorbed  by  the  blood,  and  be 
detected  in  that  medium,  but  this  does  not  affect 
the  grand  distinction  to  be  drawn  between  the 
actual  nature  of  and  differences  between  the 
two  processes. 

The  essential  structural  characters  of  a 
secreting  surface  consist,  firstly,  of  a  structure- 
less primary  or  basement  membrane ;  secondly, 
of  blood-vessels,  which  bring  the  blood  from 
which  the  secretion  is  elaborated ;  and  lastly,  of 
cells,  or  special  structures  devoted  to  the  further 
elaboration  of  the  constituents  derived  from 
the  blood.  A  simple  membrane,  such  as  a 
serous  or  inucous  membrane,  exhibits  the  ar- 
rangement of  these  elementary  parts  in  its 
simplest  phase ;  while  more  complicated  arrange- 
ments of  the  same  essential  parts  result  in  the 
formation  of  the  more  definite  secreting  parts 
which  we  term  glands.  Of  these  structures, 
in  themselves  constituting  most  of  the  chief 
organs  or  viscera  of  the  body,  three  great  plans 
may  be  distinguished,  so  far  as  the  arrangement 
of  their  elementary  parts  is  concerned.  Thus 
the  simple  tubular  glands  —  well  exemplified  in 
the  tubular  follicles  of  mucous  membi'anes,  in 
the  gastric  follicles  or  glands  of  the  stomach, 
in  the  sweat  or  sudiparons  glands  of  the  skin, 
etc. —  consist  of  simple  tubular  involutions  or 
depressions  of  the  membrane  which  forms  them, 
or  with  which  they  are  connected.  Each  con- 
sists, therefore,  of  an  open  and  elongated  pouch 
or  vesicle,  the  wall  of  which  is  composed  of 
the  primary  membrane,  while  its  lining  is  formed 
of  secreting  cells.  This  primary  and  elementary 
form  of  glands  may  be  complicated  by  present- 
ing a  saccular  rather  than  a  merely  tubular  form, 
or  by  having  the  siinple  tube  developed  in  a 
coiled  form.  The  aggregated  or  conglomerate 
glands  form  the  second  division  of  gland  struc- 
tures. Such  are  the  true  mucous  glands  of  the 
membranes  of  that  name,  the  salivary  and 
mammary  glands,  the  prostate  gland,  and  the 
pancreas  or  sweetbread.  These  glands  exhibit 
an  essential  structure  composed  of  rounded 
clusters  of  vesicles  termed  acini,  grouped  to- 
gether in  various  ways,  which  contain  gland- 
cells,  and  which  open  by  minute  ducts  gradually 
uniting  to  form  the  main  duct  of  the  gland. 
These  acini  or  vesicles,  as  before,  are  lined  by 
secreting  cells.  The  third  variety  of  glandular 
structures  is  that  comprised  in  the  idea  of  con- 
voluted tubular  glands.  The  kidney  and  the 
testicle  exemplify  this  latter  class  of  structures. 
In  these  glands  wc  find  tubules  of  basement 
Tnetnbrane  of  generally  uniform  size,  presenting 
a  convoluted  appearance,  and  terminating  either 
in  blind  pocket-like  extremities  or  by  dilatations, 
as  seen  in  the  Malpighian  corpuscles.  (See 
Kidneys.)  Sometimes,  however,  such  tubular 
structures  may,  as  in  the  testicle,  form  a  loop, 
and  then  return  along  their  original  course.  The 
tubules  are  lined  by  their  secreting  cells,  and 
in  their  tortuosity  evince  a  structure  which  pre- 
sents a  large  secreting  surf.icc  frequently  com- 
prised within  a  very  small  space  or  extent. 

The  exact  means  or  rationale  whereby  each 
gland  is  enabled,  from  the  common  medium  fur- 
nished to  all,  to  elaborate  through  its  own  spe- 
cial cells  its  characteristic  secretion,  presents  a 
problem    from    the    perfect    solution    of    which 


physiological  science  seems  as  yet  far  off.  The 
cells  of  the  liver  contain  bile ;  those  of  the 
mammary  gland  contain  the  fatty  particles  of  the 
milk ;  and  those  of  the  testicle  spermatozooids. 
But  it  can  only  be  said  that  cells  secrete ;  of 
the  origin  of  these  secreting  powers  and  of  the 
exact  manner  in  which  they  are  exercised  noth- 
ing is  known ;  yet  that  some  acute  and  distinct 
specialization  of  the  powers  of  secreting  or 
gland-cells  takes  place  over  those  of  other  and 
ordinary  cells  there  can  be  no  doubt  whatever. 

The  view  that  secretion  and  the  great  process 
of  nutrition  (q.v.),  to  which  secretion  ministers, 
are  identical  is  a  reasonable  and  thoroughly 
consistent  opinion.  Viewed  as  mere  organs,  and 
apart  from  all  purely  functional  considerations, 
the  structure  and  formation  of  secreting  glands 
might  be  regarded  as  simply  processes  of  pure 
nutrition. 

The  greater  the  vascularity  or  blood-supply 
sent  or  distributed  to  any  secreting  organ  the 
greater  generally  are  its  secreting  powers.  But 
the  rate  of  circulation  through  a  gland,  or  the 
mere  quantity  of  the  blood  itself,  cannot  be 
shown  to  exert  any  direct  influence  on  its  secre- 
tory powers.  Secretions  inay  be  retained  for  a 
lengthened  period  in  some  glands  —  such  as  the 
testicle  —  which  are  only  periodically  active,  or 
they  may  be  almost  continually  discharged,  as  is 
the  case  with  the  secretion  of  the  kidneys. 
Under  stimulation  most  if  not  all  glands  secrete 
more  rapidly  and  abundantly,  but  the  nature  of 
the  stimulation  varies  in  different  cases,  or  may 
be  either  of  normal  or  abnormal  kind.  The  dis- 
charge of  secretions  is  effected  by  pressure  from 
behind,  while  occasionally,  as  in  the  ureters  and 
bile-ducts,  the  presence  of  muscular  fibres  aids 
in  the  expulsion  of  secretions.  The  particular 
quality  of  blood  may  affect  secretion,  as  at 
certain  times  a  greater  quantity  of  a  particular 
material  may  be  contained  in  the  blood,  the 
presence  of  this  material  stimulating  the  action 
of  some  appropriate  gland. 

The  influence  of  the  nervous  system  is  itn- 
portant  in  connection  with  the  general  conditions 
of  secretion,  but  much  belonging  to  this  topic 
exists  in  a  still  obscure  stale.  It  is  known, 
however,  that  by  regulating  the  supply  of  blood 
to  a  gland  the  nervous  system  may  indirectly 
operate  in  preventing  or  forwarding  the  work 
of  any  gland,  and  that  through  the  agency  of 
conditions  acting  upon  the  nervous  centres  and 
upon  the  motor  and  sensory  nerves,  effects  are 
respectively  wrought  upon  the  glands.  Food  in 
the  mouth  induces  a  reflex  action  (q.v.),  which 
action,  produced  through  impressions  made  on 
nerve  centres  and  reflected  to  the  nerves  of 
the  salivary  glands  (q.v.)  induces  a  copious  flow 
of  saliva  through  the  stiinulation  of  the  glands. 
Mental  conditions  alone,  and  without  matcri:d 
stimuli,  will  excite  secretion,  as  seen  in  the  flow 
of  tears,  or  in  the  flow  of  saliva  following  the 
description  of  dainties:  while  the  sudden  stop- 
page of  the  milk  secretion  through  fear  or 
sorrow  affords  an  illustration  of  the  same  fact. 
One  secreting  surface  or  gland  bearing  a  func- 
tional relation  to  another  gland  (for  example, 
kidneys  and  skin)  may,  through  diminished  or 
increased  action,  affect  that  other. 

Sector,  in  mathematics,  a  part  of  a  circle 
comprehended  between  two  radii  and  the  arc: 
or  a  ni'xed   triangle,   formed  by  two   radii   and 
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the  arc  of  a  circle.  Thus  ABC,  contained  with- 
in the  radii  C  A,  C  B,  and  the  arc  A  B,  is  a 
sector  of  the  circle  of  which  the  arc  A  B  is  a 
portion.  The  term  denotes  also  a  mathematical 
instrnment  so  marked  with  lines  of  sines,  tan- 
gents, secants,  chords,  etc.,  as  to  fit  all  radii 
and  scales,  and  useful  in  mak- 
ing diagrams,  laying  down 
c  plans,  etc.  Its  principal  ad- 
vantage consists  in  the  facility 
fit"  with  which  it  gives  a  graphical 

determination  of  proportional 
quantities.  It  becomes  incor- 
rect, comparatively,  when  the  opening  is 
,  great,  or  the  result  greater  than  the  data. 
The  sector  is  founded  on  the  fourth  prop- 
osition of  the  sixth  book  of  Euclid,  where 
it  is  proved  that  equiangular  triangles  have 
their  homologous  sides  proportional.  It  con- 
sists of  two  rulers  (generally  of  brass  or 
ivory),  representing  the  radii  of  a  circular  arc, 
and  movable  round  a  joint  the  middle  of  which 
forms  the  centre  of  the  circle.  From  this  centre 
there  are  drawn  on  the  faces  of  the  rulers 
various  scales,  the  choice  of  which,  and  the  order 
of  their  arrangement,  may  be  determined  by  a 
consideration  of  the  uses  for  which  the  instru- 
ment is  intended. 

Sects,  Religious.       See  Religious  Sects. 

Secular  Games,  in  Roman  history,  games 
celebrated  at  long  and  irregular  intervals,  and 
not,  as  their  name  would  seem  to  indicate,  once 
in  every  century.  Under  the  republic  they  were 
known  as  the  Tarentine  games,  from  a  place  in 
the  Campus  Martins,  called  Tarentum,  where 
they  were  celebrated,  and  appear  to  have  been 
instituted  about  the  time  of  the  consul  Valerius 
Publicola.  Nothing  is  known  of  their  origin 
beyond  the  fact  that  they  were  celebrated  in 
honor  of  Pluto  and  Proserpina  for  the  purpose 
of  averting  from  the  state  some  great  calamity. 
Down  to  the  time  of  Augustus  they  were  held 
but  three  times ;  they  were  revived  by  that 
emperor  in  17  B.C.  with  considerable  pomp,  oc- 
cupying three  days  and  nights,  and  being  accom- 
panied by  sacrifices  to  Jupiter,  Juno,  and  all  the 
superior  deities.  For  this  occasion  Horace 
wrote  his  'Carmen  Sseculare'  in  honor  of  Apollo 
and  Diana,  sung  by  a  chorus  of  youths  and 
virgins.  The  secular  games  w^ere  celebrated  on 
three  subsequent  occasions,  namely,  in  the  reign 
of  Claudius  in  47  a.d.,  in  that  of  Domitian  in 
88,  and  in  that  of  Philip  in  248,  exactly  1,000 
years  after  the  building  of  the  city. 

Sec'ularism,  an  ethical  system  founded  on 
the  principles  of  natural  morality  and  independ- 
ent of  revealed  religion  or  supernaturalism. 
Its  first  postulate  is  freedom  of  thought  — the 
right  of  every  man  to  think  for  himself:  this  is 
now  admitted,  at  least  in  theory,  by  most  Chris- 
tians:  hut  It  was  not  so  when  the  platform  of 
Secularism  was  first  promulgated  about  the 
year  1846  by  George  Jacob  Holvoake  Cq.v.)  in 
England.  Implied  in  this  postulate  as  its  neces- 
sary complement  is  the  right  to  difference  of 
opinion  upon  all  subjects  of  thought.  And 
this  right  would  be  nugatorv  without  the  right 
to  assert  difference  of  opinion.  Finally,  Secular- 
ism asserts  the  right  to  discuss  and  debate  all 
vital  questions,  such,  for  example,  as  the  com- 
monly received  opinions   regarding  the   founda- 


tions of  moral  obligation,  the  existence  of  God, 
the  immortality  of  tlie  soul,  the  authority  of 
conscience,  etc.  Secularism  ^does  not  maintain 
that  there  is  no  other  good  but  the  good  of  the 
present  life :  w-ith  that  question  it  does  not 
meddle :  but  it  does  maintain  that  the  good  of 
the  present  life  is  a  real  good,  and  to  seek  that  is 
good :  and  it  aims  to  find  "that  material  condi- 
tion in  which  it  shall  be  impossible  for  man  to 
be  deprived  or  to  be  poor.^*  In  this  life  there 
are,  it  asserts,  material  agencies  which  cannot 
be  neglected  without  folly  or  hurt,  and  that  it 
is  "wisdom,  mercy  and  duty  to  attend  to  them.* 
It  does  not  combat  the  pretensions  of  Christian- 
ity ;  does  not  say  there  is  no  light  or  guidance 
save  in  nature;  but  maintains  that  "there  is  light 
and  guidance  in  secular  truth,  whose  conditions 
and  sanctions  exist  independently,  act  inde- 
pendently, and  act  for  ever." 

Sec'ularists.     See  Religious  Sects. 

Secu'rities.  See  Banks  and  Banking  ;  Fi- 
nances ;  Railroad  Securities. 

Security,  Knights  and  Ladies  of,  a  frater- 
nal and  beneficial  society  with  headquarters  at 
Topeka,  Kan.  Its  income  in  1902  was  $615,734 
and  its  disbursements  $589,742.  The  associa- 
tion had  over  $9,000,000  insurance  in  force  in 
1903. 

Security  of  Person.       See  Rights. 

Sedalia,  AIo.,  city  of  third  class:  county- 
seat  of  Pettis  County  and  the  largest  city  of  the 
central  portion  of  the  State;  on  the  Missouri  Pa- 
cific and  Missouri,  K.  &  T.  R.R.s  ;  189  miles  west 
of  St.  Louis  and  96  miles  east  of  Kansas  City, 

History. — Prior  to  i860  the  present  site  of 
Sedalia  was  wild  prairie.  Foreseeing  the  build- 
ing of  the  Pacific  Railway,  Gen.  George  R.  Smith, 
a  resident  of  Pettis  County,  acquired  a  tract  of 
land  in  1856,  and  II  Nov.  1857  filed  a  plat  of  tlie 
town  of  Sedalia.  The  first  settlement  on  the 
town  site  was  in  i860,  the  railway  reaching  the 
place  in  January.  1861.  Owning  to  the  breaking 
out  of  the  Civil  War,  and  westward  advance  of 
the  railway  was  delayed,  and  Sedalia  for  several 
years  was  the  western  terminus  and  an  important 
military  post  and  shipping  point  for  the  South- 
west. The  place  was  held  by  the  Federal  troops 
throughout  the  war,  save  for  its  capture,  after  a 
sharp  fight,  in  October,  1864,  by  the  Confederate 
general,  Jeff  Thompson,  who  was  driven  out  the 
next  day  by  Gen.  A.  J.  Smith.  The  impetus  in 
growth  given  to  Sedalia  during  the  war  was 
afterward  continued  by  its  becoming  a  railway 
centre  of  importance,  and  its  growth,  though 
slow,  has  been  constant. 

Railroads. —  Sedalia  is  the  terminal  point  of 
four  divisions  of  the  Missouri  Pacific  and  of 
three  divisions  of  the  Missouri,  Kansas  &  Texas 
R.R.,  including  the  main  lines  and  branches. 
The  general  car  and  repair  shops  of  the  latter 
road  are  located  at  this  point,  occupving  37  acres 
of  ground,  with  buildings  and  machinery  costing 
$160,000  and  employing  300  to  400  men. '  In  1904 
the  Missouri  Pacific  Railway  Company  estab- 
lished at  Sedaha  its  general  shops  for  repairs 
and  construction  of  cars  and  locomotives  for  the 
entire  system  at  an  expense  of  over  a  million  dol- 
lars and  calculated  for  the  emplovment  of  2.000 
men,  the  citizens  donating  $230,006  in  monev  and 
land  as  an  inducement. 

Manufactories.    Trade,    etc.— In    1900    there 
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■were  in  Sedalia  131  manufacturing  concerns, 
capital  $1,29.3.053,  with  1,098  employes,  product 
$1,599,326.  There  are  several  large  jobbing  and 
distributing,  packing  and  shipping  houses. 

Government  and  Finance. —  The  political  sys- 
tem in  Sedalia  is  peculiar  and  perhaps  original. 
By  mutual  agreement  all  municipal  and  school 
officers  are  divided  equally  between  the  two  great 
parties,  the  nominations  of  each  being  submitted 
Jo  the  other  for  ratification,  both  parties  meeting 
in  separate  convention  at  the  same  time  and  in 
the  same  building  for  this  purpose.  The  govern- 
ment is  vested  in  a  mayor  and  board  of  eight 
aldermen.  Other  officers  are  police  judge,  clerk, 
marshal,  assessor,  collector,  treasurer  and  attor- 
ney. The  total  valuation  for  taxation  in  1903 
was  $4,463,372,  being  40  per  cent  of  cash  value. 
Ta.x  levy  for  current  expense  and  sinking  fund 
1  per  cent.  Total  revenue,  $84,000.  Bonded 
debt,  $213,000,  of  which  a  part  bears  4  per  cent 
and  the  balance  4'-<  per  cent. 

Banking. —  There  are  three  national  banks 
and  one  trust  company,  with  total  capital  and 
surplus  of  $485,598:  deposits.  July,  1904,  $2,241,- 
23376;  also  two  loan  companies.  The  banks 
operate  a  clearing  house  for  the  country  banks 
in  surrounding  counties,  clearings  amounting  to 
$800,000  to  $1,100,000  per  month. 

Education. —  Sedalia  is  noted  for  the  excel- 
lence of  its  free  schools.  In  1904  there  were 
ten  public  school  buildings,  with  furniture,  libra- 
ries, etc.,  valued  at  $193,000;  6g  teachers.  Be- 
sides the  public  schools  are  two  business  colleges, 
one  college  for  colored  students,  supported"  by 
theM.E.  Church,  and  several  private  and  parish 
schools.  The  high  school  has  a  four-years' 
course  and  articulates  with  the  State  University. 

Public  Buildings.  Parks,  etc. —  Court-house,  a 
stone  structure,  costing  $110,000;  city  hall,  mar- 
ket, government  building,  engine  houses,  etc., 
Carnegie  Library,  cost  $50,000.  Public  park  of 
50  acres  in  city  and  Forest  Park,  two  miles  out, 
owned  by  street  railway  company.  The  Missouri 
State  Fair  was  located  in  Sedalia  in  1901,  and 
$225,000  has  been  spent  in  buildings  and  improve- 
ments. There  are  24  churches  and  three  daily 
and  several  weekly  publications. 

Public  Utilities. —  .-Vre  represented  by  water, 
gas  and  electric  company,  with  a  capital  of 
$1,000,000,  supplying  2.000,000  gallons  of  water 
per  day,  gas,  electric  light  and  power;  a  street 
railway  company,  operating  nine  miles  of  street 
railway,  also  furnishing  electric  light  and  power; 
a  steam  heating  company,  all  operating  under 
franchises   protecting  public   and  private  rights. 

Poi^ulatiou.—  iigoo)  15,231;  (1904,  school 
census),  18,597.  A.  P.  Morev. 

Sedan,  s,i-dan,  France,  a  town  in  the  de- 
partment of  Ardennes,  near  the  Belgian  frontier, 
on  the  Meuse  River,  opposite  Torcv,  and  about 
I'K)  miles  northeast  of  Paris.  Its  principal 
Inn  dings  are  the  theatre,  public  library,  and 
college.  The  town  has  important  cloth  mnnu- 
tactures,  employing  the  majority  of  the  inhabi- 
tants. Its  chief  interest  is  historical,  as  con- 
iK-cted  with  the  defeat  of  the  French  army  by  (he 
Germans,  and  the  surrender  of  Napoleon'  III. 
with  100.000  soldiers  to  the  Emperor  of  Prus- 
^.1  2  Sept.  7870.  Pop.  (1901)  19,349.  See 
FR.^N^n-^,K|(M.^N  War. 

Seddon,  sed'.)n.  James  Alexander,  Ameri- 
can stalcsman :  b.  Falmouth,  Va.,  13  July  1815: 
d-   Ooochland  County,  Va.,   19  Aug.    1880.     He 


was  graduated  from  the  law  school  of  the  Uni- 
versity of  Virginia  and  practised  law  in  Rich- 
mond. He  was  a  Democratic  member  of  Con- 
gress 1845-7  and  1849-51,  after  which  he  retired 
to  his  estate.  In  February  1861  he  was  one  of 
five  delegates  to  the  "Peace  Congress"  at  Wash- 
ington where  he  maintained  the  right  of  a  State 
to  peaceful  secession.  In  July  1861  he  was  a 
delegate  from  Virginia  to  the  Confederate  pro- 
visional Congress,  and  in  November  1862  became 
secretary  of  war  in  the  Confederate  cabinet. 
This  position  he  held  until  the  Civil  War  was 
nearly  over,  resigning  28  Jan.  1865  and  retiring 
from  public  life. 

Seddon,  Richard  John,  New  Zealand 
premier :  b.  Eccleston.  Lancashire.  England, 
1S45;  d.  at  sea  10  June  1906.  Emi.gratin.g  to 
.\ustralia  at  18  he  was  attracted  to  New  Zea- 
land four  years  later  by  the  .sold  discoveries, 
lie  sat  in  the  New  Zealand  Parliament  in  1879- 
81  and  1881-90.  later  he  became  minister  for 
defense  and  public  works,  commissioner  of 
trades  and  customs,  and  finally  rose  to  be  pre- 
mier. By  profession  he  was  a  minin.g  engineer, 
and  he  was  an  associate  of  the  .American  Insti- 
tute of  i\Iining  Engineers.  He  was  the  body 
and  the  soul  of  the  New  Zealand  government. 

Sedge,  a  common  term  indiscriminately 
applied  to  the  many  marshy  plants  of  the  family 
Cyperaceic,  and  particularly  to  the  genera 
Cyperus  and  Carex.  The  sedges  are  grass-like 
or  rush-like  herbs  with  slender  stems,  generally 
solid,  often  triangular,  and  but  rarely  swollen 
at  the  nodes.  The  leaves  are  pointed  and  nar- 
row (the  word  "sedge"  refers  to  their  cutting 
edges),  with  closed  sheaths,  with  or  without 
reduced  ligules,  and  are  three-ranked.  The  flow- 
ers are  either  perfect  or  otherwise,  and  are  very 
small,  having  a  hypogynous  perianth,  generally 
consisting  merely  of  bristles  or  scales,  with  from 
one  to  several  stamens  having  slender  filaments, 
and  a  simple,  toothed,  or  cleft  style.  The  fruits 
are  one-celled  and  are  lenticular  or  three- 
cornered.  The  tiny  grass-like  flowers  are  gath- 
ered into  spikelets  of  one  or  more,  each  (or 
rarely  a  pair)  in  the  axil  of  a  scale,  which  may 
be  persistent  or  deciduous;  the  spikelets  are 
themselves  arranged  in  various  inflorescences, 
often  in  conspicuous  umbels.  The  sedges  fre- 
quent marshy  lands,  chiefly,  and  are  occasionally 
useful  in  binding  sea-sands  or  in  contributing  to 
the  growth  of  peat-bogs. 

Sedgwick,  Catharine  Maria,  .\merican  au- 
thor;  daughter  of  Theodore  Sedgwick  (1746- 
1813)  :  b.  Stockbridge,  Mass.,  28  Dec.  1789;  d. 
Roxbury,  Mass.,  31  July  1867.  She  was  for 
many  years  the  principal  of  a  famous  school  for 
young  ladies,  and  in  her  day  was  widely  known 
as  an  American  novelist.  Her  best  known 
works  are:  '.A  New  England  Tale'  (1822-.56); 
'Redwood,'  first  published  anonymously,  trans- 
lated into  four  European  languages,  and  erro- 
neously attributed  to  James  Fcnimore  Cooper; 
'The  'Traveller'  (1825):  'Hope  Leslie,  or 
Early  Times  in  Massachusetts'  (1827)  ;  and 
'The  Linwoods'  (1835).  Consult  Dewey,  'Life 
and  Letters  of  Catharine  Sedgwick'    (1871). 

Sedgwick,  Ellery,  American  author:  h. 
New  York  27  Feb.  1872.  He  was  graduated  at 
Harvard  University  in  1894  and  taught  at  Gro- 
ton  School,  Mass.,  1895-6.  He  was  on  the  edi- 
torial staff  of  the  Worcester  Gazette  1896  and 
'The  Youth's  Companion'   1896-1900;  and  since 
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1900  has  been  the  editor  of  'Frank  Leslie's  Pop- 
ular Monthly.'  He  has  published  'Life  of 
Thomas  Paine'    (1899). 

Sedgwick,  John,  American  soldier:  b. 
Cornwall,  Conn.,  13  Sept.  1813;  d.  Spottsylvania 
C.  H.,  Va.,  9  May  1864.  He  was  graduated  at 
West  Point  in  1837  and  served  in  the  army  from 
that  time  until  his  death,  taking  prominent  parts 
in  three  wars  and  in  many  engagements  against 
the  hostile  Indians  in  the  West.  During  the 
Seminole  War  in  Florida  1837-8,  he  was  2d 
lieutenant  of  artillery,  was  promoted  in  1839, 
took  part  in  the  Mexican  War  1S46-7,  and  re- 
ceived promotion  for  gallantry  after  Churubusco 
and  after  Chapultepec.  When  the  Civil  War  be- 
gan he  became  lieutenant-colonel  of  artillery  and 
rose  to  the  rank  of  major-general.  Stationed  at 
first  at  Washington,  he  was  afterward  com- 
mander of  brigade,  then  of  division  in  the 
Army  of  the  Potomac,  being  placed  in  command 
of  the  6th  army  corps  in  1863.  He  took  part  in 
the  battle  of  Fair  Oaks,  the  Seven  Days'  Battles, 
was  severely  wounded  at  Antietam,  and  after 
a  leave  rejoined  the  army  in  time  for  Chancel- 
lorsville  and  Fredericksburg.  In  1864  he  took 
part  in  the  battles  of  the  Wilderness  and  Spott- 
sylvania, at  which  latter  place  he  was  shot  by  a 
Confederate  sharpshooter  during  a  movement 
of  his  troops.  A  bronze  statue  of  him  was 
erected  at  West  Point  in  1868.  His  death  forms 
the  subject  of  a  painting  by  Julian  Scott  (q.v), 
now  in  the  Public  Library  at  Plainfield,  N.  J. 

Sedgwick,  Robert,  American  colonist  and 
soldier:  b.  England  about  1590;  d.  Jamaica,  W. 
I.,  24  May  1656.  He  emigrated  to  Charlestown, 
Mass.,  in  1635,  being  one  of  the  first  settlers 
there;  in  1638  assisted  in  organizing  the  An- 
cient and  Honourable  Artillery  Company  of  Bos- 
ton (having  received  his  training  in  the  Artil- 
lery Company  of  London),  and  two  years  later 
became  its  captain.  He  rose  to  the  command  of 
the  province,  in  1652.  With  John  Wmthrop, 
Jr.,  he  helped  establish,  in  1643,  the  first  iron 
works  in  the  United  States.  Under  Cromwell's 
orders  he  captured  several  French  ports  in  the 
Penobscot  territory  and  in  1655  he  assisted  in 
the  capture  of  Jamaica.  Cromwell  raised  him 
to  the  rank  of  major-general  and  made  him  gov- 
ernor of  that   island. 

Sedgwick,  Theodore,  American  jurist  and 
legislator:  b.  Hartford,  Conn.,  May  1746;  d. 
Boston  24  Jan.  1813.  _  He  studied  at  Yale,  was 
admitted  to  the  bar  in  1766,  began  practice  at 
Great  Barrington,  Mass.,  and  soon  removed  to 
Sheffield,  where  he  attained  eminence  in  profes- 
sional ana  civil  affairs,  frequently  representing 
the  town  in  the  Massachusetts  legislature.  At 
the  beginning  of  the  Revolution  he  entered  the 
Continental  army,  serving  on  Gen.  John  Thomas' 
staff  in  the  expedition  to  Canada,  and  later  act- 
ing unofficially  as  commissary.  In  1785-6  he 
was  in  the  Continental  Congress,  and  in  the 
winter  of  1787  was  prominent  in  the  suppression 
of  Shays'  rebellion  (q.v.).  He  was  speaker  of 
the  State  house  of  representatives  in  1788,  and 
in  that  year  also  a  member  of  the  State  con- 
vention for  the  ratification  of  the  Federal  con- 
stitution;  from  1789  to  1796  a  representative  in 
Congress;  and  in  1797-9  United  States  Senator, 
being  president  pro  tern,  in  1797.  Then  he  was 
again  in  the  House,  and  its  speaker  until  1801. 
From   l8c2  until  his  death   he  was  a  justice  of 


the  supreme  court  of  Massachusetts,  being  noted 
on  the  bench  for  the  clearness  of  his  opinions. 
He  was  one  of  council  who  secured  a  decision 
(1780)  by  which  such  a  construction  was  given 
to  the  constitution  of  Massachusetts  as  to  abolish 
slavery  in  that  State.  He  was  an  active  Feder- 
alist, and  a  member  of  the  American  Academy 
of  Arts  and  Sciences. 

Sedgwick,  William  Thompson,  American 
biologist:  b.  West  Hartford,  Conn.,  29  Dec. 
1855.  He  was  graduated  from  the  Slieffield 
Scientific  School  of  Yale  University  in  1877  and 
later  studied  at  Johns  Hopkins  University.  He 
was  an  instructor  at  the  former  1S7S-9;  was  at 
Johns  Hopkins  as  a  fellow  in  biology  1S79-80;  as 
instructor  and  associate  professor  of  biology  at 
the  latter  also  18S0-3.  Since  1883  he  has  been 
professor  of  biology  in  the  Massachusetts  Insti- 
tute of  Technology.  He  was  biologist  for  the 
Massachusetts  State  board  of  health  1888-96. 
He  is  a  joint  author  of  'General  Biology* 
(1886)  ;  and  published  'The  Principles  of  Sani- 
tary Science  and  Public  Health'    (1902). 

Sedil'ia,  in  architecture,  originally  the 
rows  of  seats  in  a  Roman  amphitheatre.  Later 
applied  to  the  stone  seats  on  the  south  side  of 
the  altar  in  Roman  Catholic  churches ;  used  by 
the  priest,  deacon,  and  sub-deacon  in  the  inter- 
vals of  the  church  service.  In  cathedrals  a  row 
of  such  seats  is  provided  for  the  clergy. 

Sedimentary  Rocks,  a  general  term  loosely 
applied  to  all  rocks  not  of  igneous  origin.  It 
comprises  two  types,  the  clastic  and  the  non-clas- 
tic. The  latter  include  all  the  rocks  precipitated 
from  .solution  in  water  (Hydrogenic)  ;  those  pre- 
cipitated from  the  state  of  vapor  in  the  atmo- 
sphere (Atmogenic  snov.',  snow-ice)  ;  and  tho?e 
precipitated  by  the  physiological  activities  of  or- 
ganisms (Biogenic),  either  from  the  atmosphere 
(rarely  the  water),  by  plants  (Phytogenic  — 
coals,  etc.)  or  from  the  water  (rarely  the  atmo- 
sphere) by  animals  (Zoogenic;  that  is,  organic 
limestones,  shell  oozes,  etc.).  These  groups  to- 
gether with  the  igneous  rocks  (Pyrogenic)  form 
the  class  of  Endogenetic  rocks,  which  have  been 
directly  deposited  by  internal  forces  from  the 
states  of  fusion,  solution  or  vaporization,  into 
which  the  original  rock  magma  of  the  earth  be- 
came separated,  and  to  one  or  other  of  which 
each  rock  may  finally  return.  The  clastic  rocks 
constitute  the  class  of  E.xogenetic  rocks,  in 
which  the  most  characteristic  feature  —  the 
fragmental  condition  —  is  due  to  externa!  agents. 
Thus  there  are  rocks  made  up  of  the  reconsoli- 
dated  fragments  of  older  rocks,  shattered  by 
volcanic  explosions  (Pyroclastic  rocks)  ;  or  of 
those  shattered  or  ground  up  by  the  movement  of 
one  rock  mass  over  the  other  (Anticlastic)  ;  or 
of  the  fragments  broken  up  by  the  atmosphere, 
frost,  etc  ( Atmoclastic),  or  of  those  loosened 
and  transported  by  the  wind  (Anemoclastic). 
Again  there  is  the  large  class  of  rocks  made  up 
of  water  —  broken  and  water-worn  fragments 
(Hydroclastic),  and  finally  those  made  up  of 
rock  fragments  broken  by  plants,  the  lower  ani- 
mals or  man  (Bioclastic).  In  this  latter  group 
belong  all  artificial  stones,  such  as  brick,  con- 
crete, etc.  Clastic  rocks  are  divided  according 
to  the  size  of  grain  of  the  component  fragments. 
Thus  rubble  rock,  with  the  fragments  above  the 
sand  grain  size  are  rudytes;  those  of  the  sand- 
grain  size  are  arcnytcs;  while  those  composed 
of  rock-flour  or  clay  are  lutytcs  or  mud-rocks. 
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The  corresponding  textures  are  spcken  of  as 
rudaceous,  arenaceous  and  lutaceous.  All  of 
these  rocks  may  be  simple  or  complex  in  chemi- 
cal composition.  The  principal  groups  in  which 
the  composition  is  simple,  are  the  silicious,  the 
calcareous,  and  the  argillaceous.  A  pure  rubble 
rock  of  silica  is  a  silkinidyte,  a  pure  quartz 
sandstone  is  a  silicarenyie,  while  a  pure  quartz 
mud-rock  (novaculyte)  is  a  silicilutyte.  The 
corresponding  types  of  the  calcareous  group  are : 
Calcirudylcs;  catcarcnytcs  and  calcilutytcs,  and 
the  princirial  argillaceous  type  is  the  pure  clay 
mud-rock  or  argilltilyte. 

The  most  important  types  of  sedimentary 
rocks  in  the  Endogenetic  class  are :  Under  the 
Almogciiic-snovi,  and  its  metamorphic  product 
—  snow-ice.  Water-ice  is  to  be  classed  as  an 
igneous  (pyogenic)  rock,  since  it  results  from 
the  solidification  by  cooling  of  a  magma  liquid 
at  ordinary  temperatures.  Among  the  Hydro- 
gcnic  rocks  may  be  mentioned  rock  salt,  chemi- 
cally deposited  limestones,  such  as  tufas,  stalac- 
tic  deposits,  etc. ;  gypsum  and  anhydrite,  silicious 
sinter,  etc. ;  and  the  principal  bog-iron  ores,  and 
their  metamorphic  products.  Under  the  Bio- 
genic division  belongs  phosphate  rock  or  guano, 
coral  and  shell  limestones,  diatomaceous  earths ; 
peat,  lignite  and  coals. 

Under  the  Pyroclastic  division  of  the   Exo- 
genetic  rocks  may  be  mentioned  volcanic  agglo- 
merates   and   breccias    (Pyrorudytes)    and    vol- 
canic    tuffs     (Pyroarenytes     and     Pyrolutytes). 
Under  the  Anticlastic,  various  fault  breccias  and 
material  ground  up  under  glaciers   (since  ice  is 
itself  a  rock)  ;  under  the  .•\nemoclastic  sand-dune 
rocks,  either   silicious   silicarenytes   and   silicilu- 
tytes)    or  calcareous    as   in   the   Bermuda   coral 
sand   rock   (Atmocalcarenytes   and  Atmocalcilu- 
,.tes)  or  the  more  or  less  argillaceous  "loess"; 
■idcr  Atmoclastic  reconsolidated  rubble    (brec- 
as)    or   finer   material    (sand   rocks    or   atmo- 
renytes,  and  clayey  rocks  or  atmolutytcs)  ;  un- 
der   Hydroclastic    the    common    conglomerates 
(hydrorudytes),  sandstones  (hydroarenytes)  and 
mud  or  flour-rocks   (hydrolutytes)   of  whatever 
composition,   and   under   Bioclaslic,   the   broken, 
ground    or   pulverized    rock    matter,    reconsoli- 
dated   for   the   various    uses   designed    by   man 
(Biorudytes,    bioarenytes    and    biolutytes,    with 
imposition  variable.     See  Argill.\ceous  Rocks; 
.  wdstone;  Sand-Limestone;  Sl.\tes  ;  Sh.^les; 
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Sedition,  an  offense  short  of  treason  but 
more  serious  than  ordinary  breach  of  the  peace, 
or  conduct  tending  thereto.  Sedition,  as  a  dis- 
tinct offense,  is  unknown  to  English  law,  and  is 
also  unknown  to  United  States  laws,  save  in 
acts  of  Congress  relating  to  the  army  and  navy, 
and  there  it  evidently  means  a  mutiny  or  up- 
rising against  superior  authority,  for  it  is  pro- 
vided that  a  soldier  joining  any  sedition,  or 
who  being  present  at  a  sedition  doe.i  not  do  his 
utmost  to  suppress  the  same,  shall  be  punished 
with  death,  while  a  sailor  uttering  seditious 
words  can  be  punished  at  the  discretion  of  a 
court-martial.  State  laws  relating  to  sedition 
treat  it  as  a  minor  offense,  to  be  punished  when 
it  amounts  to  an  attempt,  whether  in  speaking 
or  writing,  or  by  actual  violence,  to  agitate  the 
overthrow,  by  unlawful  means,  of  established 
authority.  Anarchist  meetings  are  within  this 
description  ;  when  they  lead  to  riot  and  murder, 
as  in  the  case  of  the  Haymarket   Riot,  in  Chi- 


cago, the  offense  is  more  serious,  and  all  pardes 
concerned  are  held  as  principals  or  accessories- 
to  the  crimes  which  resulted  directly  from  their 
course  of  action. 

The  Alien  and  Sedition  laws  enacted  by  Con- 
gress in  1798  embodied  an  e.xtension  of  the- 
meaning  of  sedition  which  the  majority  of  the 
American  people  evidently  did  not  approve,  and 
were  aimed  at  freedom  of  speech  and  of  the 
press.  The  motive  for  these  laws  was  the  sup- 
pression of  the  revolutionary  tendencies  excited 
by  the  French  Revolution,  the  Republican  (after- 
ward called  the  Democratic)  party  sympathiz- 
ing with  the  Revolution,  and  the  Federalists  be- 
ing adverse  at  least  to  the  extreme  phases  of 
that  great  convulsion.  Several  prosecutions  un- 
der the  Sedition  law  served  to  make  it  more 
odious,  and  the  consequence  was  the  retire- 
ment of  the  Federalist  party  from  power,  and 
the  election  of  Thomas  Jefferson  to  be  Presi- 
dent of  the  United  States.  Since  that  time,  ex- 
cept during  the  late  Civil  War,  no  attempt  has 
been  made  to  interpret  as  sedition  the  editorial 
utterances  of  the  press  regarding  current  events. 
See  Alien  and  Sedition  Acts. 

Sedition  Laws.  See  Alien  and  Sedition 
Acts. 

Sedley,  sed'li,  Sir  Charles,  English  poet,, 
dramatist  and  wit:  b.  Ayleslord,  Kent,  1639;  d. 
20  Aug.  1701.  He  was  educated  at  O.xford,  but 
did  not  graduate.  He  wrote  comedies  and. 
songs ;  of  the  latter  one  or  two  are  still  popular, 
but  the  former  are  unequal  to  his  reputation. 
Flis  first  comedy,  *The  Mulberry  Garden,*  partly 
founded  on  Moliere's  'Ecole  des  Maris,*  was 
published  in  1668;  and  among  his  other  works 
of  this  class  are  'Bellamira  or  The  Mistress* 
(1687),  based  on  the  'Eunnchus  of  Terence'; 
and  <The  Grumbler.'  In  later  life  he  entered 
Parliament  and  took  an  active  part  in  politics,, 
uniformly  opposing  the  unconstitutional  policy 
of  James  II.,  and  was  one  of  the  chief  pro- 
moters of  the  Revolution. 

Sedrat,  the  name  given  in  the  religious 
lore  of  the  Mohammedans  to  the  lotus  trec,_ 
standing  on  the  right-hand  side  of  the  invisible 
throne  of  Ali,  with  two  rivers  running  from  its 
roots.  Its  boughs  extend  farther  than  the  dis- 
tance between  heaven  and  earth,  numberless, 
birds  singing  among  them,  and  countless  angels 
resting  beneath  their  shade. 

Sedum,  a  genus  of  the  Crassulacca,  the 
many  species  of  w'hich  inhabit  chiefly  the  North 
Temperate  and  Arctic  zones.  They  have  suc- 
culent, generally  smooth  foliage,  of  varying  form, 
but  often  crowded  on  the  stems,  and  have  4  to 
S-merous  flowers,  with  distinct  petals,  usually 
in  cymose  inflorescences  and  of  pink  or  yellowisli 
hue.  The  carpels  of  the  fruit  are  separate  or 
united  at  the  base.  The  sedums  are  pre-cni- 
incnlly  useful  for  rock-gardens,  and  for  culti- 
vation in  plots  or  in  poor  soil,  since  they  are 
remarkably  hardy  under  adverse  conditions. 
Some  preferring  barren  rocks,  and  spreading 
luxuriantly  over  them,  thus  earning  their  com- 
mon name  of  stone-crop.  Like  the  house  leeks 
(Scml'crvivum),  which  they  closely  resemble, 
they  are  easily  propagated  by  seeds  or  olT- 
shoots,  and  are  possessed  of  great  vitality.  5'. 
tclcfihium  is  tlie  orpine  (q.v.),  live-for-cver,  or- 
live-long,   so   called   because   a  cut   branch,   fas- 
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tened  out  of  doors,  will  grow,  and  perhaps 
bloom,  drawing  upon  the  store  of  reserve  tissue 
in  its  fleshy  bulk,  and  since  it  will  occasionally 
start  into  growth  when  pressed  and  dried  it 
is  also  called  Aaron's  rod.  This  species  was 
further  known  as  Midsummer  men,  as  it  was 
used  for  love-charms  on  midsummer's  night,  two 
stems  of  it  being  set  up  to  see  if  one,  represent- 
ing a  lover,  would  turn  to  the  other.  iT.  acre, 
the  English  wall-pepper,  is  a  common  creeping 
plant  covered  with  yellow,  star-like  flowers, 
fond  of  sunny,  rocky  places,  and  is  an  emetic 
and  cathartic.  One  of  the  handsomest  species 
is  the  old-fashioned  border  plant,  .S".  spcctabile, 
with  upright  stems  and  broad  cymes  of  purplish 
flowers.  5".  tclcphoidcs  and  5.  roseum,  the  rose- 
root  or  rhodia  of  old  time  shops,  with  its  rose- 
scented  root,  make  themselves  conspicuous  by 
growing  in  great  masses  on  mountain  ledges. 
S.  album  was  formerly  used  as  a  medicine,  and 
cooked  or  eaten  as  a  salad  under  the  name  of 
worm  grass  or  prickmadam. 

See,  Horace,  American  naval  engineer:  b. 
Philadelphia  17  July  1835.  He  received  his 
training  as  a  mechanical  engineer  in  a  machine 
shop.  As  superintendent  engineer  of  the  firm 
of  William  Cramp  &  Sons  he  was  identified 
with  its  fame  as  the  builder  of  high-class  ships. 
He  is  known  as  the  inventor  of  the  hydropneu- 
niatic  ash  ejector,  the  cylindrical  mandrel  for 
face  bearings,  and  other  important  mechanical 
devices.  He  is  consulting  engineer  and  naval 
architect  for  several  noted  corporations  in  the 
United  States. 

See,  Thomas  Jefferson  Jackson,  American 
astronomer :  b.  near  jMontgoniery  City,  Mo.,  19 
Feb.  1866.  He  was  graduated  at  the  University 
of  Missouri  in  1889  and  studied  at  Berlin  until 
1892.  He  aided  in  the  organization  of  the 
Yerkes  Observatory  of  the  University  of  Chi- 
cago in  1893-6;  participated  in  the  observations 
of  the  Lowell  Observatory  in  1896-8  during  the 
survey  of  the  zone  between  15°  and  65°  of 
the  Southern  heavens,  resulting  in  the  discovery 
of  new  double  stars  and  the  re-measurement  of 
old  ones ;  was  professor  in  the  United  States 
Naval  Academy  in  1899-1902,  and  is  now  (1904) 
attached  to  the  Naval  Observatory.  He  has 
published  'Researches  on  the  Evolution  of  the 
Stellar  System'    (1896). 

See,  a  word  applied  to  the  seat  or  throne 
of  a  bishop,  but  more  usually  employed  as  the 
designation  of  the  city  in  which  a  bishop  has  his 
residence,  and  frequently  as  that  of  the  juris- 
diction of  a  bishop,  that  is,  as  the  equivalent  of 
diocese.  The  Holy  See  is  located  in  Rome. 
See  Diocese. 

See-adder,  an  English  name  for  a  marine 
Stickleback. 

Seebohm,  se'bom,  Frederic,  English  eco- 
nomic historian:  b.  1833.  He  was  educated 
at  Edinburgh  and  at  Camnridge.  In  1856  he  Ije- 
came  a  barrister  of  the  Middle  Temple,  but  has 
devoted  much  of  his  attention  to  the  study  of  the 
social  organization  of  the  Saxon,  Celtic  and 
early  English  tribes,  and  has  published:  'The 
English  Village  Community'  (1883-90);  'Tribal 
Custom  in  Anglo-Saxon  Law>  ;  'Tribal  System 
of  Wales';  'The  Oxford  Reformers:  Colet, 
Erasmus  and  More' ;  'The  Era  of  the  Protestant 
Reformation.' 


Seed  Plants,  plants  of  the  highest  branch 
of  the  vegetable  kingdom,  characterized  by  pro- 
ducing seeds  (q.v.)  as  a  result  of  the  fertiliza- 
tion of  their  egg-cells,  and  called  Spcrmatophi'la, 
formerly  known  as  the  Anthophyta,  and  Phan- 
crogamia.  The  first  of  these  names  is  to  be  pre- 
ferred, since  it  means  "seed  plants."  The  second 
which  means  "flowering  plants"  is  less  applicable, 
since  in  many  plants,  as  the  gymnosperms, 
there  is  properly  no  flower;  and  the  third, 
meaning  "visible  marriage,"  is  quite  inapplicable, 
since  the  act  of  fertilization  is  very  difficult 
to  observe.  There  are  more  than  100.000  known 
kinds  of  seed  plants,  divided  into  two  classes, 
namely:  Gymnosperms,  with  naked  seeds, 
and  Angiospcrms,  with  seeds  enclosed  in  dry 
pods  or  fleshy  fruits.  The  former,  of  which 
there  are  less  than  500  kinds,  include  the  pines, 
spruces,  firs,  cedars,  cypresses,  etc.,  while  the 
latter  include  the  lilies,  grasses,  orchids,  butter- 
cups, pinks,  mints,  roses,  beans,  parsleys,  sun- 
flowers, and  thistles.  The  Angiosperms  are 
properly  the  "flowering  plants"  and  in  which 
alone  the  organs  of  the  flower  are  fully  de- 
veloped. For  the  families  of  seed-plants  see 
Veget.\ele  Kingdom. 

Seed    Testing,    the    determination    of   the 
purity  and  the  viability  of  seed  by  natural  or 
artificial   means.     The   purity   of   seed   embraces 
not  only  the  idea  of  freedom  from  weed  seeds, 
seeds  of  nearly  related  species,  and  such  things 
as  chaff,  bits  of  stem,  dirt,  etc.,  but  it  also  in- 
cludes the  idea  of  "trueness  to  type,"  or  "purity 
of  stock,"  as  the   seedsmen   term  it.     This   last, 
however,    is   generally   a   matter   of   seed-grow- 
ing, the  grower  being  held  responsible  for  the 
ejection    of    "rogues,"    or    plants    which    differ 
from  the   particular  variety   in   hand.     In   some 
cases,  for  instance  with  certain  varieties  of  peas, 
the  rogues  may  be  removed  by  sieves  where  they 
are  smaller  or  larger  than  the  type,  or  by  hand- 
picking  where  the  color  as  in  certain  beans  indi- 
cates a  difference.     Winnowing  is  also  useful  in 
various   cases.     The   presence   of   rogues  always 
lowers  the  value  of  the  sample  and  careful  seed- 
growers   and   reputable   seedsmen   exercise  con- 
stant vigilance  in  this  respect.     It  is  impossible, 
however,  except  with  certain  species  or  varieties, 
to  recognize   rogues  by  their  seeds.     Occasion- 
ally rogues  are  superior  to  the  remainder  of  the 
crop :  in  such  cases,  when  observed  in  time  they 
rnay  become  important  varieties,  after  due  selec- 
tion   and    growing    by    themselves    for    several 
years.     For  the  satisfactory  testing  of  purity  of 
stock,   samples   of  seed  are  grown   in   the  field 
together   with    samples   known   to   be   pure   and 
due   comparisons   are   made,    the    conditions   of 
soil,  season,  etc.,  being  as  nearly  identical  as  pos- 
sible.    Trueness   to  type   is   far  more   important 
to  the  customer  than  either  freedom  from  most 
impurities    or    a    high    per    cent    of    germinable 
seeds,  because  the   impurities  can  frequently  be 
rernoved  and  deficiencies  in  germination  may  be 
adjusted  by   heavier  sowings.     Many  specialists 
both   in   Europe   and   in   America   have   devoted 
much  time  and  study  to  the  purity  of  seed ;  that 
is,  the  freedom   from  weed  seed.     Among  their 
popular    methods    the    following   are   most    fre- 
quently   used.     Samples    of    equal    weight    are 
taken  from  various  parts  of  the  bulk  and  after 
thorough  mixing  a  sample  of  this  composite  is 
taken.     This  is  weighed  and  spread  upon  white 
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paper  or  glass,  and  the  impurities  are  picked  out 
by  means  of  forceps,  each  kind  of  impurity  being 
placed  by  itself.  Any  seed  not  of  the  kind  ex- 
amined constitutes  an  impurity;  that  is,  radish 
seed  would  be  an  impurity  in  cabbage  samples. 
Each  kind  of  impurity  is  then  weighed  and  its 
percentage  deternrined.  These  percentages  vary 
considerably  with  the  different  kinds  of  plants, 
cereal  and  most  vegetable  seeds  being  grown 
under  clean  cultural  methods,  and  being  gen- 
erally easy  to  clean,  should  be  nearly  if  not  fully 
100  per  cent  pure ;  whereas  clovers  and  grasses, 
being  grown  without  such  cultural  care,  and  be- 
ing much  harder  to  clean  without  considerable 
loss  of  good  seed,  may  often  have  as  much  as 
25  per  cent  of  impurities.  These  percentages 
have  been,  tabulated  both  in  Europe  and  in 
America,  and  form  a  basis  by  which  the  ex- 
periment stations  of  both  continents  judge 
samples  sent  in  for  inspection.  The  ne.xt  opera- 
tion is  the  determination  of  the  character  of  the 
impurities.  If  these  consist  of  useful  seeds  they 
may  not  seriously  affect  the  value  of  the  sample ; 
but  if  noxious  weeds  are  present  the  sample  is 
condemned,  and  if  one  per  cent  or  more  of 
ordinary  weed  seeds  is  found  many  specialists 
condemn  the  sample.  The  presence  of  Canada 
thistle,  cockle,  dodder,  wild  mustard,  chess,  wild- 
oats,  Russian  thistle,  or  of  the  bulbs  of  wild 
onion  or  garlic,  even  in  small  quantities,  is  gen- 
erally sufficient  to  condemn  the  sample.  These 
may  all  be  seen  with  a  hand-lens  or  even,  in 
some    cases,    with    the    unassisted    eye. 

Germination  tests  are  conducted  either  in 
soil  under  glass,  out  of  doors,  or  in  specially 
constructed  germinators,  some  of  which  are 
rather  elaborate  in  order  to  maintain  particular 
conditions  during  the  test.  These  devices  are 
seldom  used  except  in  the  botanical  laboratories 
of  agricultural  experiment  stations.  Many  of 
the  leading  seedsmen  devote  some  of  their 
greenhouse  space  to  the  testing  of  seeds  for 
viability.  Their  methods  are  about  as  follows : 
The  samples  are  taken  in  various  ways ;  but  fre- 
quently the  operator  estimates  the  percentage 
that  from  his  experience  he  feels  sure  will  not 
grow.  Then  he  picks  out  100  or  200  seeds  that 
he  thinks  will  germinate  and  plants  tlicm.  Upon 
the  basis  of  the  estimate  and  the  actual  be- 
havior of  the  sample  planted,  he  figures  the  ap- 
proximate value  of  the  seed.  When  greenhouses 
are  not  available  seeds  are  often  sprouted  be- 
tween sheets  of  damp  blotting  paper,  upon  por- 
ous saucers,  plaster  of  paris  dishes,  etc. —  meth- 
ods of  value  also  for  the  home  testing  of  seeds. 
Temperatures  favorable  to  the  germination  of 
each  kind  of  seed  must  be  maintained ;  these 
range  from  about  45  degrees  to  80  degrees  or 
even  more.  Oat  seed  will  germinate  >ipon  melt- 
ing ice.  Moisture  and  an  adequate  supply  of 
air  must  also  be  given  and  daily  ins[)cction  and 
the  removal  of  the  sprouted  seeds  are  essential. 
Some  seeds  germinate  in  a  few  hours ;  others 
require  weeks. 

Otherwise  seed-testing  is  more  interesting 
than  useful,  and  it  has  not  the  all-importance 
formerly  attributed  to  it,  because,  under  exist- 
ing conditions,  arbitrary  standards  can  rarely  be 
established,  because  systematic  inspection  would 
he  too  cumbersome  and  costly,  and  because  the 
reputable  seedsmen  are  on  the  alert  to  keep  their 
stock  up  to  the  highest  practical  grade  without 
Other  inspection  than  that  they  exercise  them- 
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selves.  With  them  the  price  of  seed  is  usually 
a  rather  safe  index  of  purity,  viability,  etc.,  the 
higher  price,  other  conditions  being  equal,  indi- 
cating the  superior  quality.  Such  should  be 
given  the  preference,  especially  with  grass  and 
clover  seeds  and  such  other  seeds  as  are  difficult 
to  clean. 

For  interesting  tables,  details  of  methods, 
descriptions  of  apparatus,  etc.,  consult  various 
publications  of  the  Division  of  Botany,  and  the 
'Year  Books'  of  the  Department  of  Agriculture; 
also  an  epitome  of  these  in  the  'Cyclopedia  of 
American  Horticulture*    CNew  York  190CH2). 

Seeds,  the  matured  result  of  the  fertiliza- 
tion of  the  ovule  in  phanerogamic  plants,  con- 
taining the  embyro  of  a  new  plant  like  the  parent 
and  its  food  supply.  Only  one  class  of  plants, 
the  spermaphytes,  develop  true  seeds ;  and  this 
class  is  again  subdivided  according  to  the  char- 
acter of  the  ovules  —  whether  naked  and  fer- 
tilized by  pollen  lying  directly  upon  them 
(Gymnosperms),  or  enclosed  in  a  pericarp,  and 
fertilized  through  the  medium  of  a  stigma  and 
style  (Angiosperms).  The  simple  seed  or  seeds 
and  the  surrounding  pericarp,  formed  by  struc- 
tural changes  in  the  persistent  parts  of  the 
flower  or  stalk,  constitute  the  fruit ;  and  often  a 
one-celled  indehiscent  fruit  containing  a  seed  is 
mistaken  for  the  seed  itself.  The  essential 
parts  of  a  seed  have  been  developed  from  those 
of  the  ovule ;  and  :  re  the  nucleus  or  embryo, 
and  its  food  supply,  and  at  least  one,  but  nearly 
always  two  integuments,  although  assuming  dif- 
ferent positions  in  the  seed.  The  embryo  is 
generally  visible  as  a  distinct  differentiation  in 
the  seed  tissues,  and  one  or  two  leaves  may  be 
seen  issuing  from  the  short  axis  or  stem  portion 
of  the  embryo  called  the  hypocotyl.  These  are 
the  seed  leaves  or  cotyledons.  The  number  of 
cotyledons  in  Gymnosperms  may  vary  from  two 
to  several ;  in  Angiosperms,  the  embyro  has 
either  one  or  two,  and  this  characteristic  is  so 
constant,  that  this  class  is  further  divided  into 
monocotyledons  or  dicotyledons,  according  to 
the  appearance  of  the  seedling  with  one  or  two 
5eed-leaves.  The  hypocotyl,  often  clasped  be- 
tween the  cotyledons,  bears  at  one  end  a  mass 
of  tissue  called  the  plumule,  where  two  tiny 
leaflets  may  sometimes  be  discerned,  and  at  the 
other  end  another  mass  called  the  radicle.  Very 
often  nutritive  tissue  is  formed  between  the 
embryo  and  the  seed-coats,  and  may  be  hard  or 
horny.  This  reserve  tissue,  or  albumen,  as  it 
is  called,  when  derived  from  the  nuceflus  is 
called  perisperm,  but  wlien  developed  within  the 
embyro-sac  is  the  endosperm.  The  embyro  it- 
self, when  this  external  nutriment  is  absent,  is 
filled  with  an  accumulation  of  reserve  material, 
especially  in  the  cotyledons.  When  started  into 
growth  by  the  proper  conditions  of  heat  and 
moisture  the  embryo  liberates  itself  in  many 
ways.  In  some  monocotyledons,  where  the 
nutriment  is  stored  outside  of  the  embryo,  the 
one  seed  leaf  is  provided  with  absorbent  cells 
at  its  apex  and  is  connected  with  the  cells  of 
the  reserve  tissue  at  that  point,  transferring  the 
sustenance  to  the  young  embryo.  Among  the 
dicotyledons  in  such  seeds  as  tlie  gourd,  the  radi- 
cle pushes  out  through  an  aperture  in  the  seed- 
coat,  and  fastens  itself  in  the  ground  with  lateral 
ro<iticts.  It  carries  out  one  end  of  the  hypo- 
cotyl with  it,  but  cannot  disengage  the  other, 
clasped  between  the  cotyledons  in  their  tightly 
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fitting  case,  until  the  hypocotyl,  arching  itself  in 
the  efTort  to  grow  upward  toward  the  light, 
finally  exerts  such  a  strain  that  tlie  seed-case  is 
ruptured,  and  the  seed-leaves  are  pulled  out. 
Then  the  hypocotyl  straightens  up  and  the  two 
cotyledons  turn  green  and  act  as  foliage  leaves. 
One  often  finds  split  acorns  lying  on  the  ground 
in  early  spring,  anchored  by  a  fleshy  white 
thread.  The  embryonic  leaves  nearly  fill  the 
seed  coats,  and  are  thick,  swollen  and  tense, 
clasping  the  hypocotyl.  The  acorns  take  up 
water  from  their  environment,  the  embryo  be- 
gins to  grow,  the  .seed-coats  burst  at  one  end, 
and  the  radicle,  the  hypocotyl  and  the  thick 
stalks  of  the  cotyledons  are  extended.  The 
radicle  turns  downward  into  the  soil,  producing 
root-hairs,  and  the  plumule,  extricating  itself 
from  the  clasp  of  the  seed-leaves,  starts  "up- 
ward, but  the  cotyledons  themselves  reiuain  iti 
the  coats  of  the  acorn,  and  gradually  give  up 
all  their  store  of  nourishmetit  to  the  embryo 
and  dwindle  way.  In  the  mangroves,  the  whole 
process  of  germination  takes  place  while  the  seed 
is  still  on  the  tree,  and  the  embryo  itself  tumbles 
into  the  mud  with  such  force  that  it  remains  in 
position  to  continue  growth. 

The  seed-coats  are  variously  constructed,  the 
inner  usually  a  papery  colorless  membrane,  or 
of  a  mucilaginous,  easily-swelling  nature;  the 
outer  one,  the  "testa,"  while  sometimes  of  other 
hues,  is  more  often  brown,  gray  or  black  in 
color.  It  is  usually  made  of  several  layers  of 
cells,  each  of  which  may  be  differently  fash- 
ioned, but  often  there  is  provision  made  for  the 
extrusion  of  the  embryo,  and  the  hilura,  or  place 
of  attachment,  shows  on  the  smooth  or  rough 
surface.  There  is  also  another  growth  occasion- 
ally developed  from  the  base  of  the  seed  as  it 
matures.  This  is  either  very  small,  mere  fleshy 
ridges  or  bumps  surrounding  the  base,  and  then 
called  a  caruncle,  which  often  becomes  a  specific 
character  as  in  the  Polygalaccir ;  or  entirely  or 
partially  encloses  the  seed,  being  then  known  as 
an  aril,  as  in  the  orange  investments  of  the  spin- 
dle tree  and  the  mace.  There  are  innumerable 
variations  of  the  outer  coats  of  seeds  adapted  to 
their  needs  of  dispersion,  protection  and  germina- 
tion. Some  seeds,  like  those  of  the  quince,  are 
enveloped  in  an  adhesive  mucilage  which  serves 
to  cement  them  to  the  soil,  so  that  the  embryo 
may  have  a  chance  to  strike  into  it,  and  certain 
smooth  or  polished  seeds,  when  moistened,  are 
capable  of  developing  a  similar  mucilage  either 
from  the  whole  surface  or  from  especial  groups 
of  cells.  In  such  a  case  as  that  of  the  squirting 
cucumber,  which  violently  ejects  sticky  seeds, 
the  mucilage  not  only  secures  the  seed  to  the 
ground,  but  to  any  animal  that  chances  to  touch 
one,  and  they  are  therefore  carried  to  some  dis- 
tance. Birds  are  fond  of  the  viscid  mistletoe 
berries  and  often  carry  the  seeds  away  on  their 
beaks,  wiping  them  off  on  a  convenient  branch, 
to  which  they  stick  and  start  growth. 

Plants  inhabiting  loamy  soils  are  likely  to 
have  seeds  with  irregular  integmnents,  pitted  and 
reticulated  with  delicate  ridges  which  suffice  to 
fix  them  in  the  soil,  and  others  have  developed 
spines  for  further  anchorage.  Others  have  a 
growth  of  hairs,  which  in  riverside  willows,  for 
instance,  adhere  to  mud,  or  in  the  Spanish  moss, 
become  entangled  in  the  roughnesses  of  the 
bark.  The  growth  of  hair  upon  a  seed,  however,  is 
of  more  general   use   in  the  dispersion   of  the 


species.  The  cotton  seed  has  a  hairy  investment 
which  keeps  it  afloat  in  the  wind,  and  the  tufts 
of  hair  on  fireweed  and  milkweed  are  familiar 
sights,  sailing  along  in  autumn  and  spreading 
these  weeds  far  and  wide.  Some  seeds  instead 
of  hairs,  develop  wings,  as  those  of  the  cinchona 
and  pine.  Orchids  have  seeds  so  light  and 
small  that  they  drift  away  like  dust. 

Aquatic  plants  have  seeds  curiously  adapted 
for  dispersion  by  water.  Nymphsea  seeds  are 
loosely  enveloped  in  an  aril,  leaving  an  air  cham- 
ber between  it  and  the  outer  seed-coat,  and  the 
seeds  therefore  float  and  are  driven  about  by  the 
wind.  Many  smaller  water  plant  seeds  manage 
to  keep  afloat,  and  sometimes  become  entangled 
in  the  feathers  of  water  fowl,  to  be  transferred 
to  other  bodies  of  water.  Very  many,  seeds  have 
extremely  hard  shells,  and  are  practically  imper- 
meable to  water  like  those  sea -beans  which  come 
ashore  on  the  Florida  coasts,  having  traveled 
over  seas.  Some  of  these  hard-shelled  seeds  are 
transferred  from  place  to  place  by  birds  and 
animals  which  eat  their  pericarps  and  eject  the 
seeds  uninjured.  The  vitality  of  certain  varieties 
of  seeds  is  extraordinary,  some  of  them  retaining 
their  powers  of  germination  for  20  to  30  years. 

See'ler,  Edgar  Viguers,  American  archi- 
tect: b.  Philadelphia,  Pa.,  18  Nov.  1867.  He 
was  graduated  from  the  Philadelphia  Central 
High  School  in  1884,  entered  an  architect's  office 
at  once,  and  later  studied  architecture  at  the 
Massachusetts  Institute  of  Technology,  and  the 
Ecole  des  Beaux  Arts,  Paris,  where  he  was  for 
three  years  under  Victor  Laloux.  He  returned 
to  America  in  1803  to  accept  the  assistant  pro- 
fessorship of  design  in  the  architectural  depart- 
ment of  the  University  of  Pennsylvania,  began 
independent  practice  in  1895,  t)"t  in  1898  with- 
drew from  teaching,  though  remaining  staff  lec- 
turer and  adviser  in  the  architectural  department. 
Among  important  buildings  designed  and  erected 
by  him  are  the  Astronomical  Observatory  and 
the  Dental  Laboratory  of  the  University  of 
Pennsj-lvania :  the  Winona  Free  Public  Library, 
Minnesota  (with  W.  P.  Laird)  ;  the  Real  Estate 
Trust  Company's  office  building,  Philadelphia ; 
the  First  Bapfi.st  Church,  Philadelphia,  and  the 
James  V.  Brown  Memorial  Library,  Williams- 
port,  Pa.,  as  well  as  many  city  and  country 
residences.  He  was  elected  a  fellow  of  the 
American  Institute  of  Architects  in  1900,  and  a 
member  of  the  faculty  of  the  Pennsylvania 
Academy  of  the  Fine  Arts  in  1902. 

Seeley,  se'li.  Sir  John  Robert,  English  his- 
torian and  essayist :  b.  London  10  Sept.  1834 ; 
d.  Cambridge  13  Jan.  1895.  He  was  graduated 
from  Christ's  College,  Cambridge,  in  1857 ;  was 
elected  fellow  and  made  classical  lecturer  there : 
published  (under  the  pseudonym  "John  Robert- 
son") a  book  of  poems  (1859)  ;  was  appointed 
in  1863  professor  of  Latin  in  LTniversity  College. 
London,  where  he  continued  until  1866;  and  in 
1865  published  <Ecce  Homo,'  in  many  respects 
the  best,  and  certainly  the  best-known,  of  his 
works.  It  was  a  simple  account  of  the  life  and 
teaching  of  Christ,  dealing  with  these,  however, 
as  the  title  indicates,  wholly  from  the  mortal 
side.  Owing  to  the  title  and  the  limitation  in 
scope  of  the  volume,  the  author  was  held  to 
deny  by  implication  certain  doctrines,  a  discus- 
sion of  which  he  had  purposely  omitted.  There 
followed  a  discussion  in  which  Newman,  Glad- 
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stone,  and  Stanley  were  numbered  among  the 
participants.  In  a  later  edition  Seeley  in  a 
preface  defended  himself  against  misconception. 
He  was  professor  of  modern  history  at  Cam- 
bridge in  1869-95.  Further  publications  of  his 
are:  'Natural  Religion*  (1882);  *  The  Expan- 
sion of  England'  (.1883),  a  popular  narrative 
from  the  imperial  viewpoint;  'The  Growth  of 
British  Policy'  (1895)  ;  and  'The  Life  and 
Times  of  Stein'  (1878),  his  chief  contribution 
to  historical  knowledge. 

Seelye,  se'll,  Julius  Hawley,  American  col- 
lege president :  b.  Bethel,  Conn,,  14  Sept.  1824 ; 
d.  Amherst,  Mass.,  12  May  1895.  He  was  gradu- 
ated from  Amherst  in  1849,  and  afterward 
studied  theology  at  the  Auburn  Theological 
Seminary  and  at  the  University  of  Halle.  From 
1853  to  1858  lie  was  pastor  of  the  First  Reformed 
Dutcli  Church  of  Schenectady,  N.  Y.,  from  which 
charge  he  was  called  to  the  presidency  of 
Amherst  College,  He  was  a  member  of  the 
44th  Congress  from  Massachusetts,  and  was 
'ater  engaged  in  the  revision  of  the  tax  laws  of 
that  State.  His  writings  include:  'The  Way, 
the  Truth,  and  the  Life'  (1873)  ;  'Christian 
Missions'  (1875);  'Empirical  Psychology' 
O882);  'Citizenship:  a  Book  for  Classes  in 
Government  and  Law'    (1894). 

Seelye,  Laurenus  Clark,  American  college 
president,  brotlier  of  J.  H.  Seelye  (q.v.)  :  b. 
Bethel,  Conn..  20  Sept.  1837.  He  was  graduated 
at  Union  College  in  1857  and  during  the  next 
six  years  he  was  engaged  in  theological  study 
at  Andover,  Mass.,  Heidelberg  and  Berlin. 
After  a  brief  pastorate  in  the  Congregational 
denomination  he  accepted  a  call  to  the  chair 
of  English  literature  at  Amherst  in  1865,  and 
in  1873  became  the  president  of  Smith  College. 
His  best  known  books  are:  'The  Ambiguity 
of  Celtic  Literature'  (1870)  ;  'Our  Celtic  Li- 
heritance'  (1870)  ;  'The  Ancient  Fenians' 
(1871)  ;  and  'The  Higher  Education  of  Women  : 
its  Perils  and  its  Benefits'   (1888). 

Seer,  ser.  a  weight  in  India,  formerly 
varying  in  difTercnt  parts  of  the  country,  but  by 
an  act  of  the  .Xnglo-Indian  government  31  Oct. 
187'.  tlie  seer  was  adopted  as  the  primary 
standard  of  weight,  and  made  equivalent  to  a 
kilogram. 

Sefatians.    See  Mohammedanism. 
Segan-fu,     se-gan'foo,     China.     See     Sin- 

ZAS-TI-. 

Segar.     See  Cigar. 

Segesta,  sc-jes'ta  (Gr.  Egfsta).  Sicily,  the 
northwestern  extremity  of  the  island,  lies  II 
miles  from  Castellamare  Cq.v.).  its  port.  Its 
interest  is  wholly  historical,  as  the  site  is  now 
deserted.  Segesta  was  built  upon  a  steep  moun- 
tain, now  known  as  Monte  Barlaro,  on  the 
river  called  at  present  'Fi\ime  Gaggera.  It 
formed  an  alliance  with  .Athens  in  416  B.C.,  and 
in  413  with  the  Carthaginians  (after  the  fall 
of  Syracuse).  In  the  first  Punic  war.  it  became 
subject  to  Rome,  thus  acquiring  the  name  Se- 
gesta. The  ruins  of  the  ancient  city  are  ex- 
tensive ;  the  most  remarkable  are  the  Greek 
theatre  and  temple. 

Segmentation  of  the  Egg.  See  Embryoi.ocy. 

Segovia,  se-go'vT-a  fSp.  sa-go've-a),  Spain, 
(l)   capital  of  the  province  of  the  same   name, 


on  the  Eresma,  43  miles  northwest  of  Madrid, 
occupies  a  rugged  height  (3,300  feet),  sur- 
rounded by  ancient  walls  and  defended  by  a 
turreted  castle,  the  Alcazar.  Its  old-fashioned 
buildings  are  quaint  but  stately;  its  cathedral, 
a  fine  specimen  of  the  Gothic,  is  scarcely  sur- 
passed in  Spain.  There  are  besides  several  other 
churches,  suppressed  convents,  bishop's  palace, 
mint,  military  academy,  church  seminary,  the- 
atre, hospitals,  and  a  picture  gallery.  The  lofty 
aqueduct  (built  by  Trajan)  is  the  finest  Roman 
ruin  in  Spain.  Paper,  linen  and  glass  are  manu- 
factured. The  kings  of  Castile  and  Leon  made 
Segovia  their  place  of  residence.  In  1808  the 
town  was  entered  and  sacked  by  the  French 
troops.     Pop.   (1897)   14,738. 

(2)  The  province  covers  an  area  of  2,713 
square  miles,  whose  surface  is  diversified  by 
mountains  and  plains.  The  Sierra  de  Guadar- 
rama,  containing  tlie  famous  defile  of  Somo- 
sierra,  is  the  principal  mountain.  Silver,  copper,, 
lead,  iron,  marble,  and  jasper  are  found  in  the 
mountain  districts.  The  chief  agricultural 
products  are  wheat,  barley,  madder,  flax,  hemp  r 
besides  grapes,  olives,  carobs  and  chestnuts. 
Large  numbers  of  sheep  are  raised.  Pop.  (1900) 
159,243. 

Segregation,  in  geology  that  tendency  of 
mineral  ingredients  to  separate  from  the  parent 
magma,  and  to  crystallize  out,  each  by  itself.  In 
granite  and  other  crystalline  massive  rocks,  vein- 
like portions  are  found  in  which  the  matter  is 
either  coarser  or  finer  than  the  rest  of  the  mass. 
These  were  produced  at  the  final  stage  of  cool- 
ing of  the  rock,  when  the  segregation  from  the 
original  molten  or  viscous  mass  occurred  along 
certain  lines  or  around  particular  centres. 
These  are  termed  segregation  veins.  Cracks  or 
cavities  may  also  be  filled  with  mineral  matter 
segregated  from  the  surrounding  rock  mass. 
See  Vein,  Mining. 

Segu,  sa'goo,  or  Sego,  sa'go.  West  Africa, 
an  important  town  of  the  French  Sudan,  in 
Bambara,  on  the  left  bank  of  the  Niger,  about 
30  miles  above  Sansandig,  and  350  from  Tim- 
buktu. The  liouses  are  built  of  clay,  of  a  square 
form,  with  flat  roofs ;  some  of  them  have  two 
stories,  and  many  of  them  arc  whitewashed. 
Besides  these  buildings  Moorish  mosques  are 
seen  in  every  quarter.  This  town  has  been  for 
many  centuries  a  stronghold  for  the  Mohamme- 
dan faith.     Pop.  30,000. 

Seguidilla,  seg-i-del'ya,  a  Spanish  form  of 
versification,  consisting  of  four  lines,  generally 
assonant  lines,  of  seven  and  five  syllables 
alternately.  It  usually  has  a  close  of  three 
verses,  called  cslribillo,  of  which  the  first  and 
last  lines  rhyme, 

Seguin,  sa'gwTn,  Edouard  Onesimus, 
.•\mcrican  physician :  h,  Clamecy.  France.  20 
Jan.  1812;  d.  New  York  28  Oct.  1880.  He  was 
educated  at  the  college  of  Anxerre  and  Saint 
Louis  and  studied  medicine  under  Jean  Gaspard 
Itard.  The  latter  urged  him  to  imdcrt.Tke  the 
treatment  of  idiocy,  and  after  careful  study  of 
the  causes  and  conditions  of  congenital  delin- 
quencies, he  opened  the  first  school  for  the  train- 
ing of  idiots  in  1839.  In  1844  a  committee  of 
the  Academy  of  Sciences  examined  and  com- 
mended bis  methods.  After  the  revolution  of 
1848  he  settled  in  the  United  States.  In  1873 
he  was   American  commissioner  to  the  Vienna 
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exposition  and  published  a  'Report  on  Educa- 
tion.' During  his  later  years  he  gave  attention 
to  the  study  of  animal  heat  and  invented  a 
physiological  thermometer.  He  was  connected 
with  various  medical  societies  and  president  of 
the  Association  of  Medical  Officers  of  American 
Institutions  for  Idiotic  and  Feeble-minded  Per- 
sons. His  published  contributions  to  the  subject 
include,  'Theorie  et  pratique  de  I'education  des 
idiots  (1841-2)  ;  'Traitenient  moral,  hygiene  et 
education  des  idiots  et  des  autre  enfants  ar- 
rieres'  (1846)  ;  'Historical  Notice  of  the  Origin 
and  Progress  of  the  Treatment  of  Idiocy,'  trans- 
lated by  J.  S.  Newberry  (1856)  ;  'Idiocy  and  its 
Treatment  by  the  Physiological  Method'  (t866). 
Besides  these  he  wrote  a  number  of  works  on 
medical  thermometry. 

Seguin,  Edward  Constant,  American  phy- 
sician and  neurologist:  b.  Paris,  France,  1843; 
d.  New  York  19  Feb.  1898.  He  was  the 
son  of  Dr.  Edouard  Onesimus  Seguin  (q.v.),  and 
came  with  his  father  to  America  after  the  revolu- 
tion of  1848.  He  was  educated  in  the  public 
schools  of  Ohio,  began  studying  medicine  with 
his  father  in  1861  and  continued  it  at  the  College 
of  Physicians  and  Surgeons  in  New  York.  He 
spent  two  years  in  the  medical  department  of 
the  Union  army  while  enrolled  as  a  student,  and 
contracted  a  tubercular  difficulty,  to  cure  which 
he  served  among  the  United  States  volunteers  at 
Little  Rock,  Ark.,  during  part  of  1S64-5,  and 
again  in  New  Mexico  during  1868-9.  During 
the  winter  of  1869-70  he  studied  nervous  diseases 
under  such  Parisian  specialists  as  Brown,  Se- 
quard,  Charcot,  Ranvier,  and  Cornil,  and  on 
his  return  to  New  York  entered  a  medical  part- 
nership with  Dr.  \V.  H.  Draper.  He  was  ap- 
pointed pathologist  to  the  Connecticut  Hospital 
for  the  Insane  at  its  opening,  and  held  the  post 
10  years.  From  1871  to  1885  he  was  a  member 
of  the  faculty  of  the  College  of  Phj'sicians  and 
Surgeons,  giving  lectures  on  the  spinal  cord  and 
on  nervous  diseases.  In  1873  he  founded  a  clinic 
for  nervous  diseases.  Apart  from  these  duties 
he  carried  on  an  independent  practice  in  his  spe- 
cialty, beginning  with  1876.  He  was  one  of  the 
founders  of  the  American  Neurological  Associa- 
tion, and  the  New  York  Neurological  Associa- 
tion. He  bequeathed  to  the  Academy  of  Medicine 
his  large  collection  of  books  and  pamphlets  re- 
lating to  nervous  diseases,  and  to  the  College 
of  Physicians  and  Surgeons  other  books  and 
instruments. 

Segur,  sa-giir,  Joseph  Alexandre,  French 
writer:  b.  Paris.  France,  1756;  d.  there  i8oq. 
He  was  author  of  operas  and  comedies  which 
are  still  read,  and  also  wrote:  'Correspondance 
secrete  entre  Ninon  de  I'Enclos,  le  Marquis  de 
Villarceaux  et  Mad.  de  Maintenon'  ;  <La  Femme 
Jalouse>  ;  etc.  A  selection  of  his  works  has  been 
published,   'CEuvres  diverses'    (1819). 

Segur,  Paul  Philippe,  Count  de,  French 
historian,  son  of  the  preceding:  b.  Paris,  France, 
4  Nov.  1780;  d.  there  25  Feb.  1873.  He  entered 
the  army  m  1796  and  rose  to  be  brigadier-general 
and  aide-de-camp  to  Napoleon  during  the  Rus- 
sian campaign.  He  was  made  a  peer  by  Louis 
Philippe,  and  after  the  second  Restoration  re- 
tired to  private  life.  He  wrote:  'Histoire  de 
Napoleon  et  de  la  Grande  Armee  pendant 
lAnnee  i8i2>  (1824')  :  'Histoire  de  Russie> 
(1829);    'Histoire  de  Charles  VIII'    (1835) 


Segur-d'Aguesseau,  da-ge-so,  Louis  Phi- 
lippe, Count  de,  French  dramatist  and  histor- 
ian, brother  of  the  preceding:  b.  Paris, France,  10 
Dec.  1753;  d.  there  27  Aug.  1830.  He  was  forced 
by  his  father  to  enter  military  life,  served  under 
Rochanibeau  in  America,  was  appointed  ambassa- 
dor to  Russia  in  1783,  and  after  the  overthrow 
of  the  monarchy  devoted  himself  to  literature. 
He  was  appointed  a  member  of  the  council  of 
state  by  Napoleon  and  after  the  Restoration  was 
received  into  the  Chamber  of  Peers.  He  pub- 
lished:  'Theatre  de  I'Hermitage'  (1798)  ;  'Tab- 
leau historique  et  politique  de  I'Europe  de 
1786-96'  (1800)  ;  'Memoires  ou  Souvenirs  et 
Anecdotes'  (1825)  ;  'Qiuvres  completes'  (33 
vols.,  1824-30). 

Segura  River,  sa-goo'ra,  Spain,  a  river  ris- 
ing in  the  province  of  Jaen,  and  flowing  east- 
ward in  a  winding  course, past  the  city  of  Murcia, 
into  the  Mediterranean  Sea.  It  enters  the  latter 
about  45  miles  north  of  Cartagena  after  a  course 
of  150  miles.  In  its  upper  course  it  flows  through 
arid  heath-lands,  but  lower  down  it  has  been 
made  to  irrigate  its  valley  by  means  of  numerous 
canals,  the  result  being  the  proverbially  fertile 
Hiierto  de  Murcia.  As  a  consequence  of  draw- 
ing off  the  water,  however,  the  main  channel  is 
practically  unnavigable. 

Seidl,  Anton,  Hungarian  composer  and 
musical  director;  b.  Budapest,  Hungary,  6  May 
1850;  d.  New  York  28  March  1898.  He  studied 
at  the  Leipsic  Conservatory,  and  later  at  Buda- 
pest under  Hans  Richter,  and  by  that  musi- 
cian was  recommended  to  Richard  Wagner  when 
the  latter  was  preparing  for  the  opening  of  the 
Baireuth  Festspielhaus.  As  a  consequence  he 
came  into  intimate  association  with  Wagner  and 
acted  as  stage-manager  during  the  first  season 
of  music  dramas  there  in  1876.  In  1878  Seidl 
became  musical  stage  manager  at  the  Royal 
Opera  House,  Vienna,  and  the  next  j'ear  mi- 
grated to  Leipsic  where  he  was  made  conductor. 
After  conducting  the  Nibelung  dramas  at  London 
in  1S82  he  joined  a  company  traveling  through 
Germany,  Austria.  Hungary,  Italy,  Belgium  and 
Holland  during  the  seasons  of  1883-4,  which 
produced  only  the  Wagner  operas.  He  was 
made  conductor  at  the  Metropolitan  Opera 
House,  New  York,  in  1885  after  the  death  of  Dr. 
Leopold  Damrosch,  and  thenceforth,  though  he 
made  temporary  sojourns  in  Europe  filling  mu- 
sical engagernents,  he  regarded  America  as  his 
home.  His  influence  upon  the  development  of 
musical  taste  in  this  country  was  extended.  Be- 
sides being  made  conductor  of  the  concerts  of 
the  Philharmonic  Society  he  was  the  organizer 
of  the  popular  concerts  held  during  several  suc- 
cessive summers  at  Brighton  Beach. 

Seidlitz  (sed'lits)  Powder,  an  aperient 
powder  named  after  Seidlitz  or  Sedlitz  in  Bo- 
hemia. Seidlitz  powders  are  prepared  in  two 
parts,  each  contained  in  a  separate  envelope. 
The  alkaline  portion,  which  is  contained  in  a 
blue  paper,  consists  of  2  drams  of  Rochelle  salts  I 
(tartrate  of  soda  and  potash)  and  40  grains  of  | 
bicarbonate  of  soda ;  and  the  acid  part,  in  a' 
white  paper,  of  35  grains  of  tartaric  acid.  In 
preparing  for  use,  the  alkaline  portion  is  dis- 
solved in  half  a  tumbler  of  water,  and  the  acid 
part  is  then  added,  producing  effervescence;  and 
the  draught  is  to  be  taken  while  the  effervescence 
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SEIGNIORAGE  —  SEISTAN 


js  going  on.    Sometimes  a  little  sulphate  of  mag- 
nesia is  added  to  increase  the  strength. 

Seigniorage,  se'nyor-aj.  See  Coinage; 
Finance. 

Seine,  san  (ancient,  Sequana),  a  river  in 
France,  which  rises  in  the  department  of  Cote- 
d'Or,  at  the  southwestern  extremity  of  the 
Plateau  de  Langres,  on  the  northern  slope  of 
Mont  Tasselot,  in  the  Bois  de  Chanceaux,  about 
six  miles  northwest  of  Saint  Seine  and  20  miles 
northwest  of  Dijon.  The  first  part  of  its  course 
is  north-northwest  through  the  departments  of 
Cote-d'Or  and  Aube,  passing  Chatillon  and 
Troyes.  After  receiving  the  Aube  at  Marcilly, 
it  proceeds  almost  due  west,  passing  Nogent,  and 
entering  the  department  of  Seine-et-Marne,  re- 
ceives the  Yonne  at  Montereau,  and  shortly  after 
the  Loing,  and  the  Loing  Canal,  all  on  the  left. 
Here  its  course  becomes  again  north-north- 
west, and  it  proceeds  through  the  departments  of 
Seine-et-Marne,  passing  Melun;  the  southeast 
of  Seine-et-Oise,  passing  Corbeil ;  and  Seine 
where,  shortly  before  entering  Paris,  it  receives 
the  Marne  on  the  right.  Traversing  Paris  it 
shortly  after  commences  a  long  series  of  remark- 
able windings,  receives  the  Oise  on  the  right, 
traverses  the  northwest  of  Seine-et-Oise,  pass- 
ing Mantes ;  the  department  of  Eure,  passing 
Pont  de  I'Arche,  and  receiving  the  Eure ;  and 
that  of  Seine-Inferieure,  where  it  flows  through 
Rouen.  Resuming  its  series  of  windings  across 
the  southern  part  of  that  department  it  forms 
a  long  and  wide  estuary  and  finally  joins  the 
English  Channel  near  Le  Havre.  Its  direct 
course  is  270  miles ;  its  winding  course 
about  500  miles.  Of  the  latter,  350  miles,  com- 
mencing at  Mery,  below  Troyes,  in  the  depart- 
ment of  Aube,  are  navigable,  but  only  by  barges, 
which  require  to  be  tracked  against  the  current 
if  not  moved  by  steam.  The  navigation  proper- 
ly commences  at  Rouen,  from  which  to  the 
port  of  Havre  the  river  is  usually  distinguished 
by  the  name  of  the  Seine-Maritime,  and  at  full 
tide  floats  sailing  vessels  of  from  400  to  500 
and  steamers  of  600  to  800  tons.  Its  estuary  is 
much  encumbered  by  shifting  sandbanks  and 
dredges  arc  constantly  employed  to  remedy  this 
evil.  At  the  time  of  the  equinoctial  gales  and 
at  spring-tides  a  "tidal  bore"  locally  the  iiias- 
carct,  wilh  a  perpendicular  front  rushes  up  the 
river  with  a  great  noise  as  far  as  Jumieges,  and 
sometimes  even  to  Rouen.  The  area  of  the  basin 
of  the  Seine  is  16,700  square  miles.  The  river 
is  well  supplied  with  fish.  The  scenery,  though 
in  parts  surpassed  by  the  Loire,  Saone,  and  Ga- 
ronne, taken  as  a  whole,  with  the  hills  and  val- 
leys, forests  and  meadows,  superb  mansions, 
numerous  villages,  populous  towns,  and  famous 
cities  which  line  its  banks  make  the  Seine  the 
finest  river  in  France. 

Seismograph,  sis'mo-graf,  or  Seismometer, 

an  instrument  for  recording  the  period,  extent, 
and  direction  of  each  of  the  vibrations  which  con- 
slitiile  an  carth(|uakc.  For  a  complete  sicsmo- 
grriph,  three  distinct  sets  of  apparatus  are  re- 
quired: (i)  To  record  horizontal  motion;  (2) 
to  record  vertical  motion;  and  (3)  to  record 
time.  The  horizontal  and  vertical  motions  must 
be  written  on  the  same  receiver,  and  if  possible 
side  by  side,  while  at  the  instant  at  which  the 
time  is   recorded  a  mark  must  be  made  on  the 


diagram  which  is  being  drawn  by  the  seismo- 
graph. The  first  instruments  were  merely  modi- 
fications of  the  Seismoscope  (q.v),  but  succes- 
sive improvements  have  been  introduced,  and  the 
seismograph  has  been  brought  to  a  high  pitch  of 
perfection.  Some  of  the  best,  if  not  the  best, 
forms  known  are  in  use  in  the  Imperial  Obser- 
vatory at  Tokyo,  Japan. 

Seismorogy,  that  branch  of  physical 
science  which  is  concerned  with  the  study  and 
investigation  of  the  phenomena  of  earthquakes, 
their  causes  and  effects,  their  distribution,  and 
the  various  circumstances  attending  their  occur- 
rence. Its  pursuit  is  regarded  as  of  the  utmost 
importance  to  geological  and  other  forms  of  ter- 
restrial research.  Seismology,  bow-ever,  is  not 
limited  to  the  study  of  earthquakes  in  the  usual 
restricted  sense,  but  deals  with  related  phe- 
nomena occurring  under  many  and  differing  as- 
pects. According  to  leading  authorities,  it  should 
investigate  minute  inovements  or  tremors  of 
the  earth  which  escape  ordinary  observation ; 
pulsations  of  the  earth  which,  by  reason  of  the 
length  of  their  period,  are  not  noticed ;  and  os- 
cillations, or  elevations  and  subsidences  of  the 
earth  which  slowly  alter  the  relative  land  and 
sea  levels.  Seismology  has  been  developed  al- 
most wholly  since  the  beginning  of  the  19th 
century,  and  nuist  still  be  regarded  as  in  the 
early  stages  of  its  progress;  but  already  it  has 
a  great  and  growing  body  of  materials  and  of 
literature,  and  its  possibilities  seem  to  pdint 
to  the  application  of  the  science  in  practical 
ways.  One  of  these,  it  is  confidently  predicted, 
will  be  the  warning  of  dwellers  in  seismic  re- 
gions when  earthquakes  or  similar  disturbances 
impend.     See  Earthquake. 

Seis'moscope,  the  earliest  and  simplest 
form  of  earthquake  recorder.  The  first  known 
w-as  invented  by  a  Chinese  named  Choko,  in 
1,36  A.D.,  and  shows  the  occurrence  and  direction 
of  an  earthquake  by  the  fall  of  a  column,  a 
principle  which  was  afterward  independently 
adopted  in  the  West.  Vessels  filled  with  viscid 
liquids  have  been  used;  the  height  to  w'hich 
the  liquid  is  washed  up  the  side  of  the  vessel 
being  taken  to  indicate  the  intensity,  and  a  line 
joining  the  points  of  maximuin  motion  to  denote 
the  direction  of  an  earthquake.  Palmieri's  seis- 
moscope consists  of  horizontal  tulies  turned  up 
at  the  end,  partly  filled  with  mercury.  To  in- 
tensify the  motion  of  the  mercury,  small  floats  of 
iron  are  placed  on  the  surface,  attached  by 
threads  to  a  pulley  provided  with  indices  mov- 
ing in  front  of  a  scale  of  degrees,  whence  the  in- 
tensity may  be  read  off.  The  direction  is  deter- 
mined by  the  azimuth  of  the  lube  giving  the  ma\- 
inumi  indication,  several  tubes  being  placed  in 
difforent_  azimuths.  Pendulum  seismoscopes 
both  swinging  and  fixed,  have  also  been  em- 
ployed.    See  SEisMOGRAni. 

Seistan,  sas-tan',  or  Hamun,  Lake,  .Afghan- 
istan, a  large,  irregularly-shaped,  shallow  lake 
or  swamp  on  the  western  frontier  adjoining  the 
Persian  province  of  Khorassan  ;  a  division  of  this 
province  is  naiue  Seistan  after  it.  The  lake  is 
not  a  single  expanse  of  water,  but  is  divided 
into  three  depressions.  A  great  part  of  the  area 
is  generally  dry;  but,  as  the  basin  has  no  outlet, 
when  the  Helmund  and  its  other  feeders  are  in 
flood  this  lake  regularly  overflows  its  boundaries, 
fertilizing  large  tracts  of  country. 


SEITZ  — SELAH 


Seitz,  zits,  Anton,  German  painter:  b. 
Roth,  near  Nuremberg,  23  Jan.  1829.  He  was  in 
early  years  the  pupil  of  the  copperplate  en- 
graver F.  Wagner;  subsequently  of  Reindel,  di- 
rector of  the  Art  Academy  at  Nuremberg,  and 
in  1850  began  the  serious  study  of  painting  in 
Munich  under  G.  Fliiggen.  In  his  50th  year  he 
had  made  some  reputation  as  a  painter  of  small 
canvases  with  genre  subjects  taken  from  the 
lives  of  the  bourgeoisie.  He  executed  minute 
figures  with  such  fineness  that  he  quickly  rose 
to  the  first  place  in  the  Munich  school  as  an 
artist  of  this  specialty.  With  keen  analysis  of 
character  and  the  strongest  power  of  expression 
he  unites  a  charming  feeling  for  perspective  and 
chiaroscuro  in  grouping  his  characters  under  the 
light  of  an  inner  room;  while  his  sense  of  hu- 
mor is  delicate  and  refreshing.  His  chief  works 
are:  <The  Beggar  Musician  and  his  Daugh- 
ter'; 'Policeman  and  Country  Girl';  'Rustics 
and  the  Quack  Doctor'  ;  'The  Photographer  in 
the  Country,*   etc. 

Seixas,  sek'sas,  Gershom  Mendes,  Ameri- 
can patriot  and  minister:  b.  New  York  14  Jan. 
1745;  d.  there  2  July  1816.  He  was  a  son  of  a 
refugee  from  Lisbon  who  settled  in  New  York 
about  1730,  and  choosing  the  Jewish  ministry  as 
his  profession  in  1766  was  placed  in  charge  of  the 
Spanish  and  Portuguese  Synagogue  of  his  native 
city.  On  the  outbreak  of  the  Revolution  he 
espoused  the  American  cause,  closing  the  syna- 
gogue rather  than  continue  it  under  British  rule. 
While  the  majority  of  his  people  went  to  Phila- 
delphia he  settled  in  Stratford,  Conn.,  until  in 
17S0  he  was  asked  to  organize  a  synagogue  in 
Philadelphia,  the  "Mikve  Israel,"  where  he 
continued  to  display  his  patriotic  zeal.  Owing 
largely  to  his  efforts  on  23  Dec.  1783  a  modifi- 
cation in  the  test  clause  in  the  Pennsylvania 
constitution  was  made,  whereby  Jews  were  sub- 
jected to  no  disqualification  for  office.  After 
the  evacuation  of  New  York  in  1784,  the  old 
synagogue  was  re-established  and  Seixas  re- 
sumed his  former  charge.  In  1787  he  was  ap- 
pointed one  of  the  trustees  of  Columbia  College, 
holding  the  office  uninterruptedly  until  1815. 
When  Washington  was  inaugurated  in  1789 
Seixas  was  selected  as  one  of  the  ministers 
to  take  part  in  the  ceremonies. 

Sejanus,  se-ja'nijs,  Lucius  .ffilius,  son  of  a 

Roman  knight,  and  favorite  of  Tiberius :  b.  Vul- 
sinii  in  Etruria ;  d.  Rome  31.  In  14  a.d.  he  was 
made  commander  of  the  Praetorian  bands,  and 
acquired  the  confidence  of  the  suspicious  Tiber- 
ius, to  such  an  extent  as  to  govern  him  com- 
pletely; while  the  servile  senate  paid  complete 
deference  to  the  powerful  favorite.  The  Praetor- 
ian cohorts  were  also  favorable  to  him,  and  there 
was  no  obstacle  in  the  way  of  his  attaining  the 
supreme  power  he  aimed  at  but  Drusus,  son  of 
Tiberius,  and  the  sons  of  Germanicus,  Drusus 
and  Nero,  the  nearest  of  kin  to  the  emperor. 
Drusus  was  put  out  of  the  way  by  poison ;  the 
latter,  vvith  their  mother,  were  banished  and 
thrown  into  prison,  a  step  which  they  did  not 
long  survive.  Several  friends  of  Germanicus 
were  beheaded  at  the  instigation  of  Sejanus; 
and  when  Tiberius  finally  retired  from  Rome, 
and  withdrew  from  the  government.  Sejanus 
governed  with  absolute  power,  and  the  senate 
ordered  that  the  statues  erected  in  his  honor 
should    be    publicly    worshipped.      But    at    the 


moment  of  his  highest  elevation  the  suspicions  of 
Tiberius  were  awakened,  and  his  measures  were 
taken  so  cautiously,  that  Sejanus  suspected 
nothing  until  openly  accused  by  the  emperor  be- 
fore the  senate.  He  was  then  imprisoned,  con- 
demned to  death,  and  executed  on  the  same  day. 
The  historian  Tacitus  has  given  a  searching  and 
vivid,  although  possibly  a  prejudiced,  account  of 
the  character  and  intrigues  of  Sejanus,  while  his 
fate  is  the  subject  of  a  tragedy  of  Ben  Jonson's. 
Consult  Jiilg,  'Vita  Lucii  ^lii  Sejani*  (1882). 

Sek'akul,  an  African  parsnip  (q.v.). 

Selachii,  se-la'ki-T,  the  order  of  fishes  now 
known  more  generally  as  the  Elasmobranchii, 
which  includes  the  sharks,  rays,  and  their  allies. 
See  Ichthyology,  Sh.\rks,  etc. 

Selaginella,  se-laj-i-nel'a,  a  genus  of  vascu- 
lar, heterasporous  cryptogams,  representing  the 
Selagincllaccce,  and  closely  allied  to  the  club 
mosses  (see  Ferns  and  Fern-Allies).  The 
sporangia  are  gathered  in  flower-spikes  or  cones, 
at  the  end  of  leafy  branches,  a  sporophyll  sub- 
tending each  sporangium,  which  may  contain 
either  micro  or  macro-spores,  and  springs  from 
the  stem  above  the  leaf-axil.  These  Sporangia 
become  inflated  and  nodular,  or  flattened,  and 
are  dehiscent,  the  wall  splitting  into  two  valves 
which  curve  back  from  a  boat-shaped  basal  por- 
tion, and  by  contracting,  expel  the  spores.  The 
selaginellas  are  very  numerous,  and  widely  dis- 
tributed in  warm  regions.  They  much  resemble 
the  club-mosses  in  habit,  but  are  generally  quad- 
rangular, the  two  lower  rows  of  small  one- 
veined  leaves  larger  than  the  upper  two  rows, 
which  are  moreover  appressed  and  give  a  flat- 
tened look  to  the  fronds.  The  development  of  a 
small  membranous  ligule  at  the  base  of  the  leaf, 
on  the  dorsal  side,  is  characteristic  of  this  order, 
They  are  generally  creeping  plants,  often  form- 
ing moss-like  mats  of  foliage,  but  are  some- 
times erect,  in  some  species,  which  are  supported 
by  other  plants,  attaining  a  length  of  several 
yards.  Selaginellas  are  cultivated  in  green- 
houses, not  only  as  pot  plants,  but  for  edgings, 
and  for  hiding  bare  earth,  with  their  verdant 
foliage,  sometimes  iridescent,  or  changing  in 
hue.  S.  lepidophylla,  a  Mexican  species,  grow- 
ing in  flat  rosettes,  while  not  very  beautiful,  is 
one  of  the  familiar  resurrection  plants.  It  is  one 
of  those  herbs  which  become  desiccated  in  time 
of  drought,  reviving  in  moisture.  When  thus 
dried  out,  it  rolls  its  branches  inward  forming  a 
ball,  and  is  exported  in  this  condition.  If  it  be 
placed  in  water  the  brown  stems  uncurl,  flatten 
out  into  fern-like  fronds,  and  show  their  vivid 
green  upper  surfaces  in  a  life-like  fashion ;  and 
if  this  be  done  within  a  reasonable  time  after 
its  uprootal,  the  selaginella  will  start  into  a 
new,  genuine  growth. 

Selah,  se'Ia,  a  Hebrew  word  which  occurs 
71  times  in  the  book  of  Psalms  and  three  times 
in  the  prayer  of  the  prophet  Habakkuk  (Hab. 
iii.),  and  is  retained  in  tlie  English  .Authorized 
version  of  the  sacred  texts :  in  the  Septuagint 
version  it  is  represented  by  the  word  diapsalma. 
Its  signification  cannot  be  definitely  ascertained, 
but  commentators  interpret  it  variously  as  indi- 
cating either  a  pause,  or  repetition,  or  the  end 
of  a  strophe,  or  playing  with  full  power,  or  a 
short  recurring  symphony,  or,  finally,  a  bending 
of  the  body  in  reverence. 


SELBORNE  —  SELENIUM 


Selborne,   sSrborn,  3oundell   Palmer,   ist 

Earl  of,  English  statesman:  b.  Mixbury,  Ox- 
fordshire, 27  Nov.  1812;  d.  Petersfield,  Hamp- 
shire, 4  May  1895.  He  was  graduated  from 
Oirist  Church,  Oxford,  in  1834  and  was  called 
10  the  bar  in  1837.  He  was  returned  to  Parlia- 
ment for  Plymouth  in  1847,  became  solicitor- 
general  in  1861,  and  was  attorney-general  in 
1863-6.  He  was  knighted  in  1861  and  subse- 
quently was  made  Baron  Selborne.  He  was 
appointed  lord  chancellor  in  1872  and  did  much 
to  aid  the  establishment  of  a  supreme  court  of 
judicature  in  1873,  but  on  the  fall  of  the  min- 
istrj'  i'l  1874  he  again  went  out  of  office.  He 
was  reinstated  as  lord  chancellor  in  1880,  was 
created  Earl  of  Selborne  in  1882,  and  in  1886 
he  separated  from  Gladstone  on  the  Home  Rule 
question  and  thereafter  his  political  work  was 
concerned  chiefly  with  legal  reform.  He  pub- 
lished: 'The  Book  of  Praise'  (1863):  'Notes 
of  Some  Passages  in  the  Liturgical  History  of 
the  Church  of  England'  (1878)  ;  'Ancient  Facts 
and  Fictions  Concerning  Churches  and  Tithes.' 

Sel'den,  John,  English  scholar  and  states- 
men: b.  Salvington,  Sussex,  15  Dec.  1584;  d. 
London  30  Nov.  1654.  He  was  educated  at  Ox- 
ford and  afterward  called  to  the  bar  of  the  Inner 
Temple.  His  first  work,  'Analecton  Anglo-Brit- 
tannicon,'  was  a  history  of  civil  government  in 
Britain  before  the  Norman  conquest.  This  not- 
able publication  was  followed  by  two  others 
dealing  with  the  later  progress  of  English  law, 
and  with  the  history  of  English  titles  of  honor. 
His  'History  of  Tithes'  (1618)  so  offended 
James  I.  that  its  author  was  severely  censured  by 
the  High  Connnission  court,  and  later  cast  into 
prison  by  the  king  for  denying  that  Parliament 
owed  its  privileges  to  the  crown.  As  a  mem- 
ber of  the  first  two  parliaments  of  Charles  L,  in 
the  second  of  which  he  supported  the  impeach- 
ment of  the  Duke  of  Buckingham,  and  in  the 
famous  Long  Parliament  in  1640,  his  career  was 
inarked  by  great  zeal  for  the  advance  of  civil  and 
religious  liberty.  In  1629  he  published  the  work 
upon  the  Arundel  Marbles  (^ 'Marmora  .Arundcl- 
lia'),  for  the  translation  of  whose  inscription  he 
is  famed:  Consult:  Wilkins'  collection  of  Sel- 
den's  works,  with  life  of  the  author  (1726),  and 
Aikin.  'Life  of  Scldcn.' 

Selectmen,  a  name  given  in  the  New  Eng- 
land States  to  tlic  chief  officer  of  a  town  or  vil- 
lage. English  parishes  had  their  vestries,  which 
were  of  two  sorts,  common  vestries,  composed 
of  all  the  rate-payers  and  select  vestries.  In  the 
latter,  concerns  were  managed  by  select  vestry- 
men. Hence  the  term  selectmen,  as  used  in  New 
England,  for  the  governing  board  of  a  town. 
The  practice  is  found  in  Massachusetts  as  early 
as  the  issue  of  the  'Body  of  Liberties.'  The 
selectmen  acted  under  the  orders  of  the  town- 
meeting.    See  Town  and  Town  Meetings. 

Selene,  se-Ic'ne.       See  Luna. 

Selenga  Csa-leng'gji)  River,  .Asia,  a  river 
rising  in  the  Khangai  Mountains  in  western  Mon- 
golia, flowing  northeast  through  Mongolia  and 
the  Russian  Transhaikal  district,  and  emptying 
mto  Lake  Baikal  near  its  soulhern  end.  It  is 
750  miles  long,  and  navigable  for  light  vessels 
to  its  j miction  with  the  Orkhon.  It  receives 
Ihrnugh  the  Fgin-kol  the  overflow  of  the  large 
lake  Kosso-gol.  The  Solenga  is  the  main  head- 
stream  of  the  Angora,  the  principal  tributary  of 
the  Yenisei. 


Sel'enite,  the  crystallized  or  distinctly 
foliated  variety  of  the  mineral  gypsum,  hydrous 
calcium  sulphate.  It  is  number  2  in  the  scale 
of  hardness,  is  flexible,  but  when  broken  has  a 
"fibrous  fracture"  which  consists  of  two  imper- 
fect cleavages.  When  pure  it  is  colorless  and 
transparent.  The  cleavage  plates  have  a  pearly 
lustre  which  is  characteristic  of  the  clinopinacoid, 
while  the  other  faces  of  the  crystal  are  subvit- 
reous.  Plates  of  selenite  several  feet  across  and 
perfectly  transparent,  are  not  uncommon,  while 
crystals  five  feet  in  length  have  been  found  in 
Utah.  Fine  large  crystals  are  also  found  in 
Italy,  France  and  Switzerland.  Limpid  crystals 
of  matchless  beauty  occur  in  the  Sicilian  sul- 
phur mines.  Twin  crystals  are  common  in  all 
these  localities,  the  most  typical  of  which  are  the 
"fish-tail"  twins.  Foliated  selenite  is  abundant 
in  Nova  Scotia,  also  at  Lockport  and  elsewhere 
in  New  York,  while  crystals  of  model-like  per- 
fection are  found  near  Ellsworth,  Ohio.  Like 
massive  gypsum,  selenite  is  an  exceedingly  com- 
:non  mineral.  It  has  been  used  to  some  extent 
as  a  filler  for  paper,  paints,  etc. 

Sele'nium,  symbol  Se,  atomic  weight  79.2. 
It  was  discovered  by  Berzelius  (1817)  in  the  ref- 
use of  a  sulphuric  acid  factory.  A  non-metallic 
element  occupying  an  intermediate  place  between 
sulphur  and  tellurium.  Occurs  in  the  free  state 
in  small  amounts  usuall}'  associated  with  native 
sulphur.  Found  in  many  minerals  combined  with 
various  metallic  elements  as  copper,  lead,  mer- 
cury, silver,  etc.  Here  again  the  compounds 
of  selenium  ?.rc  round  in  company  with  the 
analogous  compounds  of  sulphur.  Free  selen- 
ium is  prepared  from  the  compounds  of  selenium 
found  in  the  dust  deposited  in  the  furnace  flues 
where  sulphides  are  burned  in  the  manufacture 
of  sulphuric  acid.  This  is  oxidized  to  sclcnius 
acid  (see  below)  which  upon  treatment  with 
sulphurous  acid  gives  selenium. 

Selenium  exists  in  two  allotropic  forms.  The 
one  obtained  as  above  is  a  red  amorphous  pow- 
der soluble  in  carbon  di-sulphide,  while  if  this 
powder  be  melted  and  again  cooled  suddenly  to 
210°  C.  it  forms  a  dark  vitreous  mass  insoluble 
in  carbon  di-sulphidc.  Crystalline  forms  are  also 
known. 

In  general  chemical  behavior  it  is  closely 
related  to  sulphur  and  tellurium,  all  three  form- 
ing analogous  oxides,  oxygen  acids,  and  hydro- 
gen compounds. 

Selenium  Dioxide,  SeO.-,  a  white  crystalline 
compound  formed  when  selenium  is  burned  or 
by  heating  selenious  acid.  It  dissolves  readily  in 
water  forming  selenious  acid. 

Selenious  Acid,  H.SeOj,  a  crystalline  solid 
found  by  oxidation  of  selenium  in  presence  of 
water,  or  as  above.  It  is  a  di-basic  acid  forming 
salts  called  selcnites  having  the  general  formula 
-M^ScO.,. 

Selenic  Acid,  ILSeO.,  a  heavy  liquid  re- 
sembling sulphuric  acid  and  formed  by  action  of 
powerful  oxidizing  agents  on  selenium  or  selen- 
ious acid.  If  differs  from  sulphuric  acid  in  being 
unstable,  losing  its  oxygen  readily  and  thereby 
passing  to  selenious  acid.  Also  a  di-basic  acid 
forming  .salts  called  selenatcs  (M..SeO,). 

With  hydrogen  selenium  forms  a  very  dis- 
agreeable smelling  gas  called  sclem'urettcd  hydro- 
gen (H.Se).  (he  analogue  of  sulphuretted  hydro- 
gen. Selenium  forms  compounds  with  many 
metallic  elements    (see  above)    called  selenides. 
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These  are  analogous  to  the  sulphides  and  usually 
occur  along  with  them.  They  may  also  be  made 
by  heating  selenium  with  the  metal. 

Sele'nodont  Teeth,  a  type  of  molar  teeth, 
characteristic  of  modern  herbivorous  annuals,  on 
which  the  crown  of  the  tooth  e.xhibits  curvmg 
ridges  of  enamel  instead  of  rounded  tubercles. 
Compare  Bunodont. 

Selen'sul"phur,  an  orange-  to  brownish-red 
mineral  consisting  of  sulphur  and  selenium.  It 
is  a  result  of  volcanic  action,  and  occurs  as  an  m- 
crustation  in  the  islands  of  Lipari,  Vulcano, 
Hawaii  and  Japan.  The  name  is  often  nnproper- 
ly  applied  to  orange-yellow  crystals  of  native  sul- 
phur from  Sicily. 

Seleucia,  sel-u'si-a,  Asia,  the  name  of  sev- 
eral cities  founded  by  Seleucus  Nicator.  (l) 
The  most  celebrated  was  Seleucia-on-the-Tigns, 
made  the  capital  of  Babylonia  in  place  of  Bab- 
ylon, from  which  it  was  distant  about  30  miles, 
and  which  it  eclipsed  in  wealth  and  splendor. 
The  Tigris  and  Euphrates  flowed  near  its  walls, 
and  rendered  it  one  of  the  richest  commercial 
cities  of  ancient  times.  The  number  of  its  inhab- 
itants at  the  time  of  its  greatest  prosperity  is 
estimated  to  have  been  about  600.000,  chiefly 
Greeks.  During  the  decline  of  the  Seleucide 
monarchy  it  became  independent,  and  from  its 
great  wealth  became  the  centre  of  attraction  to 
the  pillaging  tribes  of  southern  Armenia  and 
Media,  by  whom  it  was  partially  plundered  .sev- 
eral times.  In  116  a.d.  it  was  burned  by  Trajan, 
and  a  few  years  later  its  destruction  was  com- 
pleted by  Lucius  Verus,  the  R?nan  emperor. 
From  that  time  it  was  deserted,  and  became 
as  desolate  as  Babylon  itself.  (2)  Another  im- 
portant city,  Seleucia  Pieria,  founded  in  300  B.C., 
was  situated  on  the  sea-coast  at  the  foot  of 
Mount  Pieria,  12  miles  west  of  Antioch.  Its 
natural  strength  was  improved  by  every  kno^y^ 
art  of  fortification,  and  this  combined  with  its 
magnificent  buildings  obtained  for  it  a  dis- 
tinguished position  among  the  great  cities  of  an- 
tiquity. It  occupied  a  very  prominent  place  in 
the  wars  between  the  Seleucid;E  and  the  Ptole- 
mies, but  it  rapidly  declined  under  the  Roman 
dominion,  and  in  the  6th  century  of  our  era 
the  city  had  fallen  into  complete  decay. 

Among  the  other  cities  of  the  name  were  a 
Seleucia  in  Syria,  and  one  in  Cilicia. 

Seleu'cians.   See  Religious  Sects. 

Seleucidae,  se-lii'si'de,  the  descendants  of 
Seleucus,  a  dynasty  of  kings  who  succeeded  to 
that  portion  of  the  empire  of  Alexander  the 
Great  which  embraced  the  eastern  provinces, 
Syria,  and  a  considerable  part  of  Asia   Elinor. 

Seleucus  I.,  surnamed  Nicator,  one  of 
the  diadochi  or  successors  to  the  divided  em- 
pire of  .Mexander,  b.  365;  d.  281  B.C.  His 
father  Antiochus  was  a  general  of  Phil- 
ip's, and  lie  himself  was  one  of  the  most  dis- 
tinguished officers  of  Alexander  the  Great,  who 
invested  him  with  the  government  of  Babylonia 
and  Media.  On  the  death  of  Alexander  in  323 
Seleucus  joined  the  conspiracy  against  Perdiccas, 
which  resulted  in  the  death  of  the  latter,  and  in 
the  second  division  of  Alexander's  dominions 
the  satrapy  of  Babylon  fell  to  his  share.  Like 
the  other  generals  of  .Alexander,  he  asserted  his 
independence,  and  this  step  being  opposed  by 
Eumenes,  he  obtained  the  aid  of  .\ntigonus 
against  him.     Their  united  efforts  proved  suc- 


cessful, but  Antigonus  now  turned  upon  Seleu- 
cus himself,  who,  rather  than  face  him,  with- 
drew to  Egypt  (316  B.C.)  Two  or  three  years 
later  he  succeeded  in  inducing  Ptolemy,  the  gov- 
ernor of  Egypt,  along  with  Lysimachus  and  Cas- 
sander,  to  take  the  field  against  their  common 
enemy  Antigonus,  now  grown  very  powerful. 
Their  forces  proving  victorious,  he  assumed  the 
title  of  king  of  a  vast  dominion  extending  from 
the  Euphrates  to  the  Indus  (306.)  After  a  final 
victory  over  Antigonus,  the  whole  of  Syria  and 
a  great  part  of  .\sia  Minor  fell  to  the  share  of 
Seleucus.  By  subsequent  victories  over  Lysi- 
machus and  Demetrius  his  possessions  were  ex- 
tended so  as  to  include  the  whole  of  .\sia 
Minor.  He  was  assassinated  by  Ptolemy  Cer- 
aunus.  He  was  the  protector  of  the  arts  and 
sciences,  the  benefactor  of  his  people,  and  the 
most  upright  of  Alexander's  successors.  Besides 
several  cities  of  the  name  of  Seleucia,  he  like- 
wise founded  Antioch.  He  was  succeeded  by  his 
son  Antiochus  I.  (See  Antiochus.)— Seleu- 
cus II.,  surnamed  Callinicus,  succeeded  his 
father  Antiochus  II.  in  246.  He  murdered  his 
step-mother  Berenice,  and  Ptolemy  Euergetes, 
her  brother,  invaded  the  territories  of  Seleucus 
to  avenge  her  death,  but  eventually  concluded 
truce  with  his  foe,  and  retired.  After  this  Seleucus 
with  varying  success  engaged  in  contests  with 
his  brother  Antiochus  Hierax,  Tiridatus,  king  of 
the  Parthians,  then  with  Ptolemy,  who  had 
broken  the  truce.  In  an  expedition,  however, 
against  the  Parthians  he  was  defeated  by  Arsa- 
ces  I.,  king  of  Bactria.  He  died  in  226  B.C., 
having  reigned  20  years,  and  w-as  succeeded 
by  his  son  Seleucus  III.,  who  only  reigned  three 
years,  being  followed  by  Antiochus  HI.,  sur- 
named the  Great. —  Seleucus  IV.,  ^  surnamed 
Philopator,  succeeded  his  father  Antiochus  HI. 
in  186.  Syria  had  been  greatly  weakened  by  the 
war  carried  on  by  Antiochus  against  the  Ro- 
mans, and  Seleucus  had  to  pay  immense  sums 
to  the  victors.  His  reign  was  signalized  by  few 
events  of  importance,  and  after  he  had  been 
12  years  on  the  throne  he  perished  from 
poison  (17s). —  Antiochus  IV.,  surnamed  Epi- 
phanes,  succeeded  him,  and  is  notorious  for  his 
cruel  persecution  of  the  Jews,  whose  religion 
he  attempted  to  extirpate. 

The  power  of  the  Seleucidae  began  to  decline 
as  early  as  the  reign  of  Seleucus  II.,  and  they 
successively  lost,  through  revolts  and  otherwise, 
Bactria,  Parthia,  Armenia,  Judsa,  and  what  sub- 
sequently remained  was  converted  into  a  Ro- 
man province  in  65  B.C. 

Self  Defense  is  the  right  to  protect  one's 
person  or  property  from  injury.  The  law  further 
sanctions  the  mutual  and  reciprocal  defense  of 
those  who  stand  in  the  near  relation  of  husband 
and  wife,  parent  and  child,  and  if  when  himself, 
or  any  of  these  relations  be  forcibly  attacked  in 
person  or  property,  it  is  lawful  to  repel  force 
by  force,  for  the  law'  in  such  cases  respects  the 
passions  of  the  human  mind  and  permits  one  to 
employ  immediate  justice,  prompted  by  nature, 
which  prudential  motives  are  not  strong  enough 
to  restrain.  The  law  of  self  defense  is  founded 
on  necessity,  and  one  in  order  to  avail  himself  of 
this  defense  must  show  belief,  and  the  reason 
to  believe,  that  there  was  imminent  danger  to 
life,  or  of  receiving  bodily  harm,  and  that  as  a 
reasonable  person  no  other  means  of  defense 
would  be  eflfectual ;  the  danger  must  be  appar- 
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ent  and  imminent  and  either  existing  at  the  very 
time,  or  reasonably  believed  to  be  so.  Threats 
alone  do  not  justify  or  excuse  homicide;  there 
must  be  some  actual  demonstration  of  an  intent 
to  take  life,  or  inflict  bodily  harm  in  order  to 
establish  self  defense.  In  cases  of  mere  assault 
it  is  generally  held  that  the  right  of  self  de- 
fense does  not  arise  until  reasonable  effort  has 
been  made  for  protection.  One  who  is  in  legal 
possession  of  property  has  the  right  to  defend  the 
same  against  one  who  manifestly  intends  or  en- 
deavors by  violence  to  commit  a  felony,  and  may 
in  such  defense  kill  his  adversary.  An  officer 
of  the  law  authorized  to  make  an  arrest  has  the 
right  to  use  necessary  force,  and  if  the  person 
whom  he  is  attempting  to  arrest,  by  resistance, 
brings  violence  upon  himself,  this  cannot  be 
made  to  justify  the  killing  of  an  officer. 

In  many  of  our  States  the  principles  of  law 
respecting  right  of  self  defense  is  the  subject  of 
statutes. 

Self-denying  Ordinance,  in  English  history 
a  measure  carried  through  the  British  Parlia- 
ment in  164s  by  the  influence  of  Cromwell  and 
the  Independents,  by  means  of  which  generals 
who  were  either  less  efficient  or  but  half-hearted 
in  the  cause  were  removed  from  the  command  of 
the  army.  After  Manchester's  lack  of  energy  at 
the  second  battle  of  Newbury  (October  1645), 
Cromwell  had  determined  on  a  change  of  tactics, 
and  attacked  Manchester  in  Parliament,  but  he 
soon  found  the  more  sweeping  measure  a  better 
means  toward  his  ends.  The  lords  threw  out  the 
measure,  whereupon  the  Commons  proceeded  to 
form  a  new  army  under  Sir  Thomas  Fairfa.x  as 
general-in-chicf.  The  lords  now  passed  the 
measure  with  some  alterations  and  called  on  all 
existing  officers  to  resign.  Thus  Essex,  Waller, 
and  Manchester  were  got  rid  of,  while  Cromwell 
was  specially  reappointed  to  the  command  of  the 
cavalry  as  lieutenant-general.  For  a  similar 
measure,  but  one  suicidal  to  good  government,  in 
i     the  history  of  the  French  Revolution,  see  MiRA- 

BEAU  ;   RoniCSl'IERRE. 

Self  Help,  a  noted  book  by  Samuel  Smiles, 
published  in  1859  and  still  popular.  It  is  a 
stimulating  book  for  young  people,  and  abounds 
in  anecdotes  of  various  men,  inventors,  scien- 
tists, artists,  soldiers,  clergymen,  and  statesmen 
who  have  made  their  way  in  the  world.  The 
various  chapters  are  concerned  with  national  and 
individual  self  help;  application  and  perseverance; 
helps  and  opportunities;  industry,  energy  and 
courage;  business  (pialitics;  money,  its  use  and 
abuse;  self-culture;  and  character. 

Self'ridge,  Thomas  Oliver,  ,\nicrican  naval 
officer:  b.  I'oston,  Mass.,  24  .-Vpril  1804;  d.  Wav- 
erly,  Mass.,  15  Oct.  i')02.  lie  entered  the  navy 
in  1818  as  a  midshipman  and  in  1827  was  com- 
missioned lieutenant.  He  was  in  command  of 
the  Dale  during  the  Mexican  War,  and  was 
present  at  the  capture  of  Matanzas  and  Guaymas. 
In  1861  he  took  charge  of  the  frigate  Mississippi 
of  the  Gulf  Sriuadron,  but  an  old  wound  forced 
him  to  retire  from  sea  service.  He  was  made 
commandant  of  the  navy  yard  at  Mare  Island, 
California,  and  was  president  of  the  Examining 
Board.    lie  was  retired  in  1866. 

Selfridge,  Thomas  Oliver,  Jr.,  American 
navnl  nflicer,  smi  c.f  the  (jreccdnig:  b.  Charles- 
town,    Mass.,   r,   l'"cb.    1836.      He   was  graduated 


from  the  United  States  Naval  Acadeiny  1854, 
and  six  j'ears  later  was  promoted  lieutenant. 
During  the  Civil  War  he  was  on  board  of  the 
Cumberland  when  she  was  sunk  by  the  Merri- 
mac,  and  commanded  the  Cairo,  an  ironclad, 
which  was  blown  up  in  Yazoo  River.  He  had 
command  of  a  battery  at  the  capture  of  Vicks- 
burg  and  was  in  both  attacks  on  Fort  Fisher. 
In  i86g  he  was  promoted  to  commander,  and 
superintendet'  the  surveys  for  the  inter-oceanic 
canal  across  the  Isthmus  of  Darien.  He  was  a 
member  of  the  International  congress  at  Paris 
1876  and  became  rear-admiral  in  l8g6  and  was 
retired  6  Feb.  1898. 

Seligman,  se'lig-man,  Edvyin  Robert  An- 
derson, .-American  political  economist:  b. 
New  York  25  April  l86l.  He  was  graduated 
from  Coluinbia  in  1879,  studied  three  years 
abroad  and  on  his  return  became  prize  lecturer  in 
political  economy  at  Columbia  in  1885.  He  was 
adjunct  professor  of  political  economy  there 
1888-91,  and  has  been  full  professor  since  that 
date.  He  has  been  associated  with  social  reform 
movements,  is  president  of  the  Tenement  House 
Building  Company,  was  long  connected  with  the 
Educational  Alliance,  and  is  an  industrial  writer 
on  financial  and  economic  questions.  Besides 
editing  'The  Political  Science  Quarterly,'  he  has 
published  'Railway  Tariffs'  (1887)  ;  'Two  Chap- 
ters on  the  Mediaeval  Guilds  of  England' 
(1887);  'Progressive  Taxation  in  Theory  and 
Practice'  (1894)  ;  '  The  Shifting  and  Incidence 
of  Taxation*  (18991;  'Essays  on  Taxation' 
(1900)  ;  'Economic  Interpretation  of  History.' 

Seligman,  Jesse,  .\merican  banker:  b. 
Bayersdorf,  Bavaria,  1825;  d.  Coronado  Beach, 
Cai.,  23  April  1894.  He  emigrated  to  America 
in  1840,  and  after  joining  his  brothers  in  busi- 
ness for  a  few  years  went  in  1849  to  California 
where  he  amassed  a  fortune  in  legitimate  busi- 
ness during  the  early  years  of  the  mining  fever. 
Removing  to  New  York,  and  entering  the  firm  of 
J.  &  W.  Seligman  &  Co.,  he  was  soon  recognized 
as  one  of  the  leaders  in  finance.  He  was  presi- 
dent of  the  Hebrew  Orphan  Asylum  of  New 
York  for  many  years,  and  his  name  was  asso- 
ciated with  civic  and  educational  movements. 

Seligman,  Joseph,  American  financier:  b. 
Bayersdorf,  B;ivaria.  22  Sept.  1809;  <1.  New  Or- 
leans 25  April  1880.  The  eldest  of  eight  brothers, 
all  of  them  later  to  be  united  in  a  banking  firm, 
with  branches  throughout  the  world,  his  atten- 
tion was  first  directed  to  medicine  and  theology, 
but  his  tastes  soon  developed  in  other  lines.  In 
his  17th  year  he  came  to  .\mcrica  and  entered 
the  employ  of  Asa  Packer  (q.v.)  in  Pennsylvania 
as  cashier.  He  went  next  to  Greensboro,  Ala., 
where  he  opened  a  store,  his  success  encouraging 
two  of  his  brothers  to  settle  in  Watertown,  N. 
Y.,  about  1841.  In  1848,  the  rest  of  his  family 
having  emigrated,  he  removed  to  New  York  and 
organized  with  them  an  importing  house  which 
was  soon  among  the  most  prominent  in  its  line. 
When  the  Civil  W,ir  began,  the  Seliginans  es- 
tablished the  banking  firm  of  J.  &  W.  Seligman  & 
Co.,  with  branches  in  I.mulnn,  Paris,  Frankfort, 
and  San  Francisco,  each  in  charge  of  one  of  the 
brothers.  Joseph  was  offered  the  secretaryship 
of  the  treasury  by  President  Grant,  who  felt 
entire  confidence  in  his  financial  ability  an<l 
patriotism,  which  had  already  done  so  much  to 
maintain  the  national  credit 


SELIM  — SELJUKS 


Selim  I.,  se'lira  or  se-lem',  sultan  of  Tur- 
key :  b.  about  1465 ;  d.  Constantinople.  22  Sept. 
1520  He  was  the  son  of  Bajazet  II.,  whom  he 
succeeded  in  1512  and  subsequently  poisoned. 
To  secure  himself  on  the  throne  he  murdered 
his  two  brothers  Ahmed  and  Korchud,  and  like- 
wise his  nephews,  after  massacring  about  40,- 
000  Shiites  in  order  to  rid  his  country  of  a 
Mohammedan  sect  to  which  he  was  inimical. 
He  went  no  further,  however,  than  the  conquest 
of  Diarbekir  and  Kurdistan.  He  next  made 
war  against  the  Mamelukes  of  Egypt,  and  m 
1516  obtained  a  victory  which  left  him  master  of 
Syria.  Following  up  his  victory  by  marching 
against  Touman  Bey,  he  routed  the  Mamelukes 
in  the  plains  of  Gaza,  and  of  Rudania  in  the 
following  year,  and  then  entered  Cairo  with- 
out opposition.  Touman  Bey  and  many  others 
were  put  to  death,  and  Egypt,  which  had  been 
an  independent  empire  since  the  time  of  the 
Crusades,  was  incorporated  with  the  Ottoman 
Empire.  The  title  of  iman  and  the  standard 
of  the  Prophet  were  at  this  time  granted  to 
Selim  by  the  last  descendant  of  the  Abassides, 
who  at  that  time  was  residing  in  Egypt,  and  in 
consequence  of  this  concession  the  sultans  of 
Constantinople  became  the  chiefs  of  Islam,  the 
representatives  of  Mohammed.  Owing  to  this 
proceeding  Arabia  acknowledged  his  supremacy. 
He  was  succeeded  on  the  throne  by  Solyman  I. 

Selim  II.,  sultan  of  Turkey:  d.  12  Dec. 
1574.  He  succeeded  his  father  Solyman 
II.  in  1566.  The  chief  events  of  his  reign  were 
his  capture  of  Cyprus  from  the  Venetians  in 
1570  and  Tunis  from  the  Spaniards  in  1571.  In 
that  year  occurred  the  great  naval  battle  of 
Lepan'to  in  which  he  suffered  defeat  at  the  hands 
of  the  combined  Spanish  and  Italian  fleets. 

Selim  III.,  sultan  of  Turkey:  b.  14  Dec. 
1761  ;  d.  8  May  1808.  He  succeeded  his  uncle 
Abdul-Hamed  I.,  at  which  time  a  war  was  in 
progress  with  Austria  and  Russia.  The  Turks 
were  defeated,  and  in  1791  Selim  was  compelled 
to  cede  Choczim  to  Austria,  and  in  the  following 
year  he  signed  the  Peace  of  Jassi,  which  re- 
quired the  surrender  to  Russia  of  all  Turkish 
possessions  beyond  the  Dniester.  He  formed 
an  alliance  with  Russia  and  England  at  the  time 
of  the  French  expedition  into  Egypt  in  1798. 
Egypt  was  restored  to  Turkey  by  England  after 
a  temporary  loss  and  peace  was  concluded  with 
France  in  1802.  Selim  now  entered  with  great 
ardor  upon  a  system  of  reforms ;  he  established 
cannon  foundries,  and  organized  a  corps  of 
troops,  which  he  armed,  clothed,  and  exercised 
in  European  fashion.  This  proceeding,  how- 
ever, was  looked  upon  with  jealousy  by  the 
people  who  burst  into  open  revolt  in  1807.  The 
attempts  to  quell  the  rebellion  were  unavailing: 
the  rebels  marched  upon  Constantinople,  and 
compelled  Selim  to  yield  the  throne  to  his 
cousin  Mustapha  IV.  An  attempt  afterward 
made  by  Mustapha-Baraiktar  to  reinstate  Selim 
ended  in  failure,  and  he  died  by  assassination. 

Selinus,  se-li'nus,  Sicily,  an  ancient  Greek 
colony,  founded  probably  about  628  B.C.  on  the 
southwest  coast  of  the  island.  Its  great  power 
and  wealth,  and  the  rich  treasures  of  its  tem- 
ples are  mentioned  by  Thucydides.  It  was  con- 
quered by  the  Carthaginians  in  409  B.C.  and  in 
249  B.C.  destroyed  liy  them.     There  are  still  im- 


portant ruins  of  ancient  Greek  temples  here,  and 
valuable  sculptures  belonging  to  them  have  been 
preserved. 

Selish  Indians.     See  Salishan  Indians. 

Seljuks,  sel-jooks',  a  Turkish  family  which 
derived  its  name  from  Seljuk,  the  chief  of  a 
small  tribe  of  the  Hoci-He,  which  had  gained 
possession  of  Bokhara  and  the  surrounding 
coimtry  in  the  gth  century  of  our  era.  During 
the  nth  and  12th  centuries  the  Seljuks  founded 
various  dynasties  in  Mesopotamia,  Persia,  Syria, 
and  Asia  Minor.  Among  the  most  distinguished 
of  these  were  the  following:  (i)  The  Seljuks 
of  Iran  or  Bagdad,  who  ruled  at  Bagdad  and 
Ispahan.  This  dynasty  was  the  most  powerful 
of  them  all,  and  boasted  the  most  illustrious 
princes.  The  founder  was  Togrul  Beg,  a  grand- 
son of  Seljuk,  who  in  1038  made  himself  master 
of  Khorassan,  a  Persian  province,  assumed  the 
title  of  sultan,  and  obtained  from  the  Caliph  of 
Bagdad,  whose  daughter  he  married,  the  dignity 
of  governor-general  or  emirat-omrah.  He  sub- 
sequently completed  the  conquest  of  Persia  by 
the  reduction  of  Irak-Arabi  and  Mosul  about 
1061.  He  died  in  1063,  and  of  his  successors 
may  be  mentioned  Alp-Arslan  (1063-73),  who 
vanquished  and  made  prisoner  the  Greek  em- 
peror Romanus;  Melek-Shah  (1073-93),  who 
was  the  most  pow^erful  prince  of  the  dynasty,  and 
by  means  of  his  generals  conquered  and  an- 
nexed to  his  empire  Arabia,  Asia  Minor,  Ar- 
menia, Syria,  and  Palestine,  and  in  the  adminis- 
tration of  the  empire  was  signally  aided  by  his 
minister  Misam-el-Moulk,  who  was  distin- 
guished for  the  wisdom  and  moderation  with 
which  he  regulated  the  affairs  of  the  vast  em- 
pire, and  for  the  encouragement  he  gave  to  the 
arts  and  sciences;  Mohammed-Shah  (i  105-18), 
who  carried  on  successful  wars  in  India  and 
against  the  Crusaders;  and  Sanjar,  who  reigned 
from  1118  to  1158,  and  was  one  of  the  most 
illustrious  of  the  Mohammedan  princes.  This 
dynasty  became  extinct  in  1 194  with  Togrul- 
Shah,  who  was  vanquished  by  Tekesh,  sultan  of 
Kharizm.  (2)  The  Seljuks  of  Keniwii,  who 
ruled  in  the  three  provinces  of  Kerman,  and 
never  acquired  the  same  distinction  as  the  pre- 
ceding. Founded  by  Kaderd,  a  nephew  of  Tog- 
rul-Beg,  to  whom  the  latter  in  1039  confided  the 
administration  of  these  provinces.  The  djmasty 
subsisted  till  1091.  (3)  The  Seljuks  of  Aleppo, 
in  Syria,  founded  in  1079  by  Tutush,  a  brother 
of  Malek-Shah,  and  to  whom  the  latter  entrusted 
the  administration  of  Syria.  This  dynasty  be- 
came extinct  in  11 14.  (4)  The  Seljuks  of  Da- 
mascus, in  Syria,  founded  in  1096  by  Dekkak.  a 
son  of  Tutush,  who  possessed  himself  of  the 
city  of  Damascus,  and  whose  successors  reigned 
till  1 155.  (5)  The  Seljuks  of  Iconium.  or  of 
Asia  Minor,  founded  by  Soliman-ben-Kutulmish, 
one  of  the  great-grandsons  of  Seljuk,  to  whom 
the  Sultan  Kalek-Shah  granted  a  territon'  in 
Asia  Minor.  This  was  the  longest  lived  of  all 
the  Seljuk  dynasties.  Under  the  reign  of  -Mla- 
ed-Din  II.,  one  of  the  last  princes  of  the  dynasty, 
the  Turk  Osman  distinguished  himself  as  chief 
captain.  His  descendants  it  was  who  founded 
the  dynasty  of  Osman  in  Asia  Minor.  The 
whole  of  the  extensive  empire  of  the  Seljuks 
now  fell  under  Mongol  domination.  Consult 
also  Mirchond's  'History  of  the  Seljuks.'  which 


SELKIRK  —  SELOUS 


has  been  translated  from  Persian  into  German 
'Giesscn  1838). 

Selkirk,  sel'kerk,  Alexander,  Scottish 
sailor:  b.  1676;  d.  1721.  In  May  1703  he  joined 
Dampier's  privateering  expedition  to  the  South 
Seas,  and  sailed  as  master  in  the  Cinque  Ports 
under  Captain  Stradling.  In  consequence  of 
some  difference  with  his  commander  he  was  put 
ashore  on  the  island  of  Juan  Fernandez  (Mas- 
a-Ticrra)  off  the  Chilean  coast,  and  remained  in 
his  solitude  till  he  was  taken  away  by  Captain 
Woods  Rogers,  in  January  1709.  Some  account 
of  his  residence  was  published  by  Steele  in  the 
'Englishman'  (No.  26;  3  Dec.  1713),  in  Rogers' 
'Voyage  Round  the  World'  (1712),  and  in 
Cooke's  'Voyage  to  the  South  Sea  and  Round 
the  World'  (1712);  but  there  is  noreason  to 
believe  that  he  had  any  papers  or  journal  of 
any  sort.  He  is  known  as  the  prototype  of  the 
'Robinson  Crusoe'  (1719)  of  Daniel  Defoe 
(q.v.),  who  apparently  derived  such  information 
as  he  had  from  Steele,  Rogers,  and  Cooke. 
Little  of  the  details  of  the  famous  narrative,  how- 
€ver,  is  derived  from  Selkirk's  adventure.  Con- 
sult: Howell,  'Life  and  Adventures  of  Alex- 
ander Selkirk'  (1829)  ;  Sutcliffe,  'Crusoniana' 
(1843);  Wright,  'Life  of  Defoe'    (1894). 

Selkirk,  Thomas  Douglas,  5th  E.«lrl  of:  b. 
Kirkcudbrightshire,  Scotland,  June  1771 ;  d. 
Pau,  France,  8  April  1820.  He  was  educated  at 
Edinburgh  University,  and  in  1799  succeeded 
his  father  in  the  earldom.  He  was  active  in  the 
promotion  of  the  emigration  movement  to  the 
Red  River  and  the  colony  established  there  was 
known  as  the  Earl  of  Selkirk's  Settlement.  He 
published  'Sketches  of  the  British  Fur  Trade' 
(1816);   'The  Red  River  Settlement'    (1817). 

Selkirk  Mountains,  a  range  of  the  Rocky 
Mountains,  in  British  Columbia,  from  about 
latitude  52°  to  48°  N.  The  Columbia  River  is 
on  the  eastern  side  for  some  distance,  and  the 
Canadian  Pacific  Railroad  crosses  the  range 
between  the  peaks  Sir  Donald  and  Glacier  House 
at  an  altitude   of  4,300  feet. 

Sellers,  scl'cr/:.  Coleman,  .'American  engi- 
neer :  1).  Philadelphia,  Pa.,  28  Jan.  1827.  He 
•obtained  a  degree  at  Stevens  Technological  Insti- 
tute and  has  been  professor  of  engineering  prac- 
tice there  since  1886.  He  is  chief  engineer  of 
the  Niagara  Falls  Power  Company,  and  chief 
mechanical  engineer  of  the  Canadian  Niagara 
Power  Company.  He  has  made  numerous  in- 
ventions in  mechanical  appliances,  is  a  member 
of  many  American  and  foreign  scientific  so- 
cieties, and  is  widely  known  as  a  consulting 
engineer. 

Sellers,  Col.  Mulberry,  the  name  of  a 
character  in  the  novel,  'The  Guilded  Age,'  by 
Mark  Twain  and  Charles  Dudley  Warner.  He 
was  a  visionary  southern  speculator,  and  was 
created  on  the  stage  by  John  T.  Raymond. 

Sel'lew,    Walter    Ashbel,    American    Free 

Methodist  bishop:  b.  Gnwanda,  N.  Y.,  27  Feb. 
1844.  He  was  graduated  from  Dartmouth  Col- 
lege in  1866,  entered  the  ministry  of  the  Free 
Methodist  Church  in  1872  and  from  1887-98 
was  presiding  elder.  He  has  been  bishop  since 
'he  year  last  named,  and  is  president  and 
:reasurer  of  the  A.  M.  Chcsbrough  Seminary 
nt  Chili,  N.  Y. 


Sellstedt,  sel'stct,  Lars  Gustaf,  .\merican 
painter :  b.  Sundsvall.  Sweden,  30  April  1819. 
He  went  to  the  United  States  in  1834,  a"<i  sub- 
sequently served  in  the  United  States  navy. 
After  settling  in  Buffalo  1842,  he  devoted  him- 
self to  the  study  of  art,  and  in  1875  was  elected 
a  National  Academician. 

Selma,  sel'nia,  Ala.,  city,  county-seat  of 
Dallas  Comity;  on  the  Alabama  River,  at  the 
head  of  steamboat  navigation,  and  on  the  Louis- 
ville &  N.,  the  Birmingham,  S.  &  N.  O.,  the 
Southern,  and  the  Western  R.  of  A.  R.R.'s ; 
about  so  miles  west  of  Montgomery  and  158 
miles  northeast  of  Mobile.  It  has  steamer  con- 
nections with  Mobile  and  other  ports.  It  is  in 
an  agricultural  region  in  which  cotton  is  one 
of  the  chief  products.  Durhig  the  Civil  War 
the  city  was  the  centre  of  military  operations : 
it  had  a  Confederate  navy-yard,  arsenal,  powder- 
works,  and  artillery-foundries.  The  place  was 
captured  by  the  Union  forces  2  April  1865. 

The  principal  industrial  establishments  are 
railroad  machine  shops,  cottonseed-oil  mill, 
planing  mill,  car-wheel  shops,  cotton  factories, 
cotton  warehouse,  iron  works.  The  city  has  a 
large  trade  in  cotton  and  lumber  products,  coal, 
and  in  iron  products. 

The  educational  establishments  are  the  Selma 
University  (Baptist),  opened  in  1878,  for  col- 
ored pupils,  Dallas  Academy,  public  and  parish 
elementary  schools.  Young  Men's  Christian  As- 
sociation library  and  reading  room,  and  private 
business  schools.  The  three  banks,  one  national 
and  two  state,  have  a  combined  capital  of  $750,- 
000.     Pop.   (1890)   7,622;    (1900)   8.713. 

Selma  (Ala.),  Battle  of,  an  engagement  of 
the  Civil  War,  2  April  1865,  one  of  the  bat- 
tles of  Gen.  Wilson's  cavalry  raid  in  the  opera- 
tions against  Mobile.  The  Union  cavalry 
camped  at  a  point  19  miles  north  of  Selma  on 
I  April,  and  on  the  morning  of  the  next  day 
began  the  movement  against  the  town.  One 
division  advanced  from  the  north  on  the  Sum- 
mcrville  road,  and  a  second  division  from  the 
northeast  on  the  Burnsville  road,  while  a  third 
division  was  despatched  to  burn  railroad  bridges, 
trestles,  stations,  etc.,  as  far  as  Burnsville. 
The  troops  were  in  position  before  Selma  by  4 
P.M.  and,  dismounting,  assaulted  and  carried  the 
works  at  a  single  charge,  the  distance  over 
which  they  charged,  exposed  to  the  enemy's 
fire,  being  600  yards.  The  Selma  fortifications 
consisted  of  a  bastion-line  with  a  radius  of  three 
miles:  the  Confederate  force  on  the  line  against 
which  the  charge  was  made  was  over  1,500:  the 
Union  force  engaged  numbered  1,550.  The 
Federals  captured  31  field-guns,  a  large  number 
of  prisoners  and  quantities  of  stores  of  all  kinds. 
Consult:  'Battles  and  Leaders  of  the  Civil 
War,'    Vol.   IV. 

Selous,  sc-loos',  Frederick  Courteney, 
English  traveler:  b.  London.  England,  31  Dec. 
1851.  He  was  educated  at  Rugby,  and  at  Wies- 
baden and  other  places  on  the  Continent.  In 
1871  he  went  on  his  first  journey  to  South 
Africa  and  traveled  there  from  that  time  until 
1892.  He  entered  the  service  of  the  British 
South  Africa  Company  in  1890  and  condiictcd 
the  expedition  which  resulted  in  the  occupa- 
tion of  Mashon;dand.  He  visited  England  in 
1892  but   returned  to  Africa  to  take  part  in  the 


SELWYN  —  SEMECARPUS 

Matabele  wars  of  1893  and  1896.     He  has  pub-  previously  in  use.     The  French  semaphores  con- 
lished:     'A    Hunter's    Wanderings    in    Africa^  sisted  of  upright  posts  with  two  or  three  mov- 
(1881);     'Sunshine    and    Storm    in    Rhodesia*  able    arms,    turning    upon    separate   pivots     one 
(1896);    <Sport   and   Travel,    East   and    West>  above   the   other.     Like  other   telegraphs   previ- 
(ipQO);  etc.  ously  in  use  these  were  mounted  on  the  top  of 
Selwyn,     sel'win,     Alfred     Richard     Cecil,  towers,  erected  in  commanding  positions,  at  the 
Canadian    geologist :    b.    Kilmington,    Somerset,  distance   of   from   5   to    10   miles   apart.     When 
England,    28   July    1824.     In    1845    he    was    ap-  signals  were  made  at  one  tower  they  were  read 
pointed    assistant   on    the    geological    survey   of  °ff  3t   'he  next   by   means   of  a   powerful   tele- 
Great  Britain,  and  in  1852  director  of  the  survey  ?cope,  and  then  transmitted  to  a  third,  and  so  on 
of  Victoria,  Australia,  which  was  not  completed  '^  necessary,  to  the  end  of  the  series.     In  this 
until    1869,   when   he   was  appointed   director  of  ^^'^y  ?  message  might  be  despatched  with  great 
the    Canadian    survey,   completed    in    1895.     He  rapidity.     In    1809   Captain    Pasley,    an    English 
also    investigated    the    coal    and    gold    fields    of  officer  who  had  previously  constructed  what  he 
Tasmania  in  southern  Australia  in  1854-9.     He  termed    a     polygrammatic     telegraph,     saw    the 
is  a  fellow  of  the  Royal  Society.     His  writings  French    semaphore,    and    applied    the    principle 
include,  beside  some  odd  volumes  of  reports  of  of  it  to  his  own  telegraph.     As  thus  modified,  it 
geologic  and  natural  history  survey,  portions  of  consisted  of  a  vertical  post  with  three  opposite 
Stanford's     'Compendium    of     Geography     and  P^irs  of  arms  pivoted  upon  it  at  certain  intervals, 
Travel.'  representing    hundreds,     tens,    and    units.     Till 
Selwyn,  George  Augustus,  English  wit  and  1816  the  British  admiralty  had  employed  a  tele- 
politician :   b.   Gloucestershire   II   Aug.   1719:   d.  S^ph  which  had  been  submitted  m  1795  by  Lord 
London  2i  Jan.  1791.     He  was  educated  at  Eton  ^eorge  Murray,  and  which  consisted  of  several 
and  Oxford,  but  quitted  Oxford  in  bad  odor  be-  shutters  placed  ma  vertical  frame,  by  the  open- 
fore  graduating  on  account  of  a  reputed  insult  to  '"^  ^""  closing  of  which  the  signals  were  made, 
the    Christian    religion.     He    was    appointed    to  ^".   "''^  >'*=3''   named   it   was   determined   to  sub- 
several    offices   at   the   mint   involving  no   woik  stitute    for    these    telegraphs    semaphores    con- 
and   bringing   him   a   small   salary.     In    1747   he  structed  on  the  principle  of  those  used  in  France, 
entered   Parliament   for   Ludgershall,  and   from  JX""    certain    improvements    suggested    by    Sir 
1754  to  1780  sat  for  the  city  of  Gloucester.     He  Home   Popham.     In   Popham's  semaphore  there 
never  spoke  at   Parliament,  but  his   vote  being  "'^'''^  °'.">'  '^^'°  arms;  but  these  being  upon  sep- 
always  cast   with   the   court   party  secured   him  ^['^^^  pivots,  though  on  the  same  post,  each  of 
lucrative  appointments.     He  was   a   famous  wat  '"em    could    be    made    to    assume    six    different 
at  the  clubs,   and   an   intimate  of  the   Duke  of  Positions,  and  in  combination  the  two  could  give 
Queensbury.  Horace  Walpnle,  and  Lord  Carlisle.  "^^    signals,    a    number    more    than    sufficient   to 
Consult   Jesse,    'George    Selwyn   and    his    Con-  e-'^P^'ess  all  the  letters  of  the  alphabet,  together 
temporaries'    (1843).  '^^''th  the  nine  digits.     The  vertical  post  of  this 

tl  etcLfd°^t  Etc^^t'^^'ft  CamEri'  g'efrow^  ^^to  Tspi:y1rs"slLTlf in'^nT'^-  '°,'"™  ^T 
in.  the  first  inter-university  boat  raci  '(1829)  ^^as'^not'tn  h  nTrod^icln^'of'  "'eTectr 
"e'^'ser'Sl'i^rfiriifr'T^  ^^'^^^^P"^    *hat    government    semaphore    statio 

cZe^^teSt^op  i\'V:!:-zl:unTk.:'i  ^  :::^;^'^iS-  .^i^r?:^:^  -^  "'ii'" 

lanesia,  a  territory  since  then  divided  into  seven  d^es     o^n  low  ;.f  flnJ^h   '^  '  ^''f  .^"^^  '''^""^^f' 

dioceses.    On  the  voyage  out  he  studied  Maori  See  R°imv°v  Sign  .Ls        ^             '^  ''  "^"'"- 

and   navigation,   and   in   his   own   vessel   visited  o       u  •  u        -'',.'. 

every  portion  of  his  diocese  before  setting  about  aemDnch,     zembriH,     Marcella,     .Austrian 

the  work  of  organizing  it.     A  visit  to  England  cu'^"'^  ^'"S<^J  ■  P-  Lemberg,  Galicia.  15  Feb.  1858. 

in  1854  brought  back  John  Coleridge  Patterson  ^^  studied  violm  and  piano  at  first ;  her  master 

afterward   bishop   of   Melanesia,   where   he   was  ?,",        .    '^"^''    instrument    being    Franz    Liszt, 

murdered     by     the     natives.     In     1867     Bishop  ),    "  ''  ^^'^^  discovered  that  she  had  a  remark- 

Selwyn  attended  the  first   Pan-Anglican   Synod  ?         '^'"'.'^^    ^^^    '■^'^"^    'o    Milan   to    study    with 

at  Lambeth,  and  was  appointed  bishop  of  Lich-  ^an^Perti,    and    made    her    first    appearance    at 

field.     He  was  present  at  the  General  Conven-  ^'"^ns  in   <I   Puritani.'     Shortly  afterward  she 

tion  of  the  American  Episcopal  Church  at  Balti-  °?came  attached  to  the  company  of  the   Royal 

more  in  1871.  Opera     House,     Dresden,     and     remained     until 

Selwvn      Cnllecrp       r,,„K,-,M„»       it      1      j  l?^'     '^^^^  >'^ar  she  appeared  first  in   London. 

foundeTTn  isf  "m^n  ^mo'^r  "  f Sge  ZtuT^s    fhlchT'   '°h"l   ^'""^'^   ''^'f ,  '"    '^^'   ^""t 
Selwvn     bishon    of   T  irIifiilH    ^'„    •,■?:•         ^^""^"  ''"^'^  ^^^  '^as  reappeared  here  in  several 

mSth"5uirtme^msof  w^tli^e  f  H°""^'1   ""''   "P^"'     '"    "^tUf' 

students,  on  a  more  economical  basTs  than  those  trfno litan    On?r.'°H"'"'"  1?^'""°  "'  '^'  ^^" 

of  the  older  established  colleges  W°  -9^  "'"I^'L    ^",-  ''^^P'^'-'O'-y    em- 

o       ,     .  ■icgcs.  braces  a  wide  range  of  the  Italian  operas. 

sign.C^fo?t'Va"!^teT^'r"''rF'r'^*°,^  Semecarpus,    a     genus     of    trees    of    the 

adoptedV  Ae  French    nT8of  .'nf     '^''^"^  ^  r^""'''"'^'"'-'-'^.  containing  about  40  species,  and 

to  any  kind  of  siJnalinJ  nnsK  hf            '''"'"''^  indigenous  to  the  East  Indies.     The  leaves  are 

ng  Tound   pivo  f  p  aced"^  a     or   nefr'th' •  ^  u ''•""*'  ^"<^  coriaceous,  and  the  small   flowers 

tremities      The    se,^  pi  ore  ' from     he  lase   and     stvl'"^  'Z^'"'  "'''''■  ,i".'  '''""'"'  '"  '^r^'  "^^?^ 
raoiditv  with  which  the  TT,n,-,M.  .         ease  and     styles,    and    a    one-celled    ovarv,    are    borne     n 

(v^'^kei.    was    mu  h  '"peTior  ' o    anTtdegranh     are'w'd  ^^--T^'  ^  '^'"^'  P-l^.'--     The  fruits 
y     ui    lu   any   telegraph     are  kidney-shaped  nuts  on  a  thickened  pedicel. 
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with  a  hard,  thick,  resinous  pericarp.  The 
marking-nut  tree  (5".  anacardium)  is  the  most 
important  species.  The  pericarp  of  its  fruit 
furnishes  a  juice  which  is  greatly  used  ui  India 
for  marking  clothes,  for  ink  and  for  a  dye ;  it  is 
also  employed  for  warding  off  white  ants  and 
for  a  medicine  in  rheumatism,  warts  and  leprosy; 
and  when  pounded  and  boiled  in  rape-seed  oil, 
stays  putrefaction  when  started  in  hides.  The 
seed  itself,  which  is  called  oriental  cashew-nut 
or  malacca  bean,  and  the  fleshy  pedicel  are  eaten 
by  the  natives.  The  resin  of  this  species  yields 
the  varnish  of  Sylliet,  and  an  oil  derived  from  it 
mixed  with  the  milk  of  euphorbia  is  made  into 
birdlime.  S.  panduratiis  also  abounds  in  caustic 
black  juice. 

Semele,  sem'e-le,  according  to  Greek  my- 
thology, the  motlier  by  Zeus  of  Dionysus,  or 
Bacchus,  the  god  of  wine. 

Semerara,  sa-ma-ra'ra.  (i)  A  group  of 
islands  of  the  Philippine  Archipelago  lying  to 
miles  south  of  Mindoro,  in  the  channel  between 
Mindoro  and  Panay.  The  group  consists  of 
eight  islands  and  a  number  of  small  islets;  area 
60  square  miles.  The  people  are  Visayans,  and 
are  mostly  engaged  in  turtle  and  trepang  fishing. 
Pop.  500.  (2)  The  largest  island  of  this  group; 
area,  35  square  miles.  It  is  hilly,  the  highest 
elevation  being  512  feet.  The  west  coast  is  in- 
dented with  several  bays,  but  none  afford  good 
anchorage ;  there  is  sheltered  anchorage  to  the 
south  of  the  island  during  the  northeast  mon- 
soon. Coal  of  good  quality  is  found,  especially 
in  the  north. 

Semi-automatic  Guns.     See  Ordnance. 

Semi-Pelagianism.     See  Pelagianism. 

Seminole  (sOm'i-nol)  Indians  (Creek  Sim- 
anoli,  "separatist,"  "renegade").  An  important 
tribe  of  the  Muskhogean  stock  of  American  In- 
dians. The  name  was  originally  applied  to  those 
Creeks  and  Ilitcliitis  on  lower  Chattahoochee 
River  who  left  the  main  body  about  1762-8  and 
removed  to  the  peninsula  of  Florida,  in  the  terri- 
tory that  had  been  occupied  by  the  Appalachis 
who  were  practically  exterminated  some  60 
years  before,  although  some  Creeks,  who  later 
became  part  of  the  "Scminolcs"  have  resided  in 
the  southern  part  of  Florida  since  the  middle  of 
the  l6lh  century.  The  separation  of  the  CrceIvS 
and  Ilitcliitis  from  their  northern  kinsmen  was 
due  chiefly  to  over-population  of  the  ol<U-r  towns, 
followed  by  turbulent  and  undesirable  elements, 
criminals  and  desperadoes  (whence  the  oi)pro- 
brious  application  of  the  term  Lemitta  by  the 
Creeks  who  remained  at  home,  and  the  forcible 
migration  of  others  owing  to  the  encroachments 
of  civilization.  The  Hitchiti  clement  consisted 
principally  of  Mikasnkis;  there  were  also  prob- 
ably some  Yamasis,  and  certainly  some  Yucliis 
and  negroes.  The  Scminoles  are  known  to  his- 
tory cliielly  through  their  two  wars  with  tlie 
United  Slates  —  the  first  in  1817-18,  provoked 
by  the  upper  Creeks,  the  other  in  1835-42,  which 
was  the  bloodiest  and  most  furiously  contested 
struggle  with  Iiuliaiis  in  which  the  government 
has  ever  engaged,  resulting  from  the  refusal 
of  a  part  of  the  Indians  to  remove  to  the  Indi.an 
Territory  under  the  provisions  of  a  treaty 
agreed  to  by  them  in  1834,  in  which  they  ceded 
their  lands  in  Florida  to  the  United  States.  On 
the   final    surrender   of   the   hostiles,   in    1842-3, 


the  Seniinoles  (with  the  exception  of  some  who 
fled  to  the  swamps)  to  the  number  of  3,824, 
were  moved  to  the  West,  where  they  now  form 
one  of  the  five  civilized  tribes  of  the  Indian 
Territory,  the  others  being  the  Cherokees, 
Choctaws,  Chickasaws,  and  Creeks.  The 
Seniinoles  in  Indian  Territory  number  2,757 
(including  some  negroes  and  adopted  whites)  ; 
they  have  their  own  government  and  manage 
their  own  tribal  affairs.  The  358  Scminoles  still 
in  Florida,  although  not  under  govermnental 
control,  are  partly  civilized  and  are  entirely  in- 
offensive ;  they  subsist  by  agriculture  and  by 
hunting  and  fishing. 

Seminole  War,  the  second  of  the  two 
wars  in  which  the  Seminole  Indians  of  Florida 
engaged  against  the  United  States,  the  first 
having  been  a  short  conflict  in  1817-18,  which 
was  ended  by  Gen.  Jackson,  who  destroyed  vil- 
lages of  the  Indians  and  wholly  subdued  them. 
The  second,  which  is  that  usually  referred  to  as 
the  Seminole  war,  began  in  1835  and  ended  in 
1842,  and  was  the  fiercest  of  all  wars  waged 
by  the  United  States  against  Indians.  It  be- 
gan in  consequence  of  the  refusal  of  a  part  of 
the  tribe  to  make  a  cession  of  its  lands  in 
Florida  and  submit  to  removal  to  the  Indian 
Territory,  in  accordance  with  the  terms  of  a 
treaty  ratified  in  1834.  On  the  Indian  side  the 
war  was  at  first  conducted  by  the  celebrated 
chief  Osceola  (q.v.),  with  whose  name  it  is 
largely  associated ;  and  on  the  part  of  the  United 
States  it  was  carried  on  by  Scott,  Taylor,  Jesup. 
and  other  commanders.  After  a  protracted 
struggle  the  Indians  were  completely  sub- 
jugated, and  in  1843  about  4.000  of  them  were 
removed,  those  who  arrived  in  the  Indian  Terri- 
tory forming  one  of  the  five  civilized  nations 
now   located  there. 

Semipalatinsk,  se-me-pa-la-tTnsk',  or  Semi- 
polatinsk,  Asia,  in  Siberia,  (i)  Capital  of  a 
province  of  the  same  name,  situated  on  the  left 
bank  of  the  Irtish  River.  It  is  fortified  and  the 
chief  points  of  interest  are  the  government 
buildings,  offices,  mosques,  churches,  bazaars 
and  barracks.  There  is  considerable  trade  with 
Kirghiz,  Tashkend,  Khokand,  Bokhara,  and 
Kashgar.     Pop.    (1897)    26,353. 

(2)  The  province  of  Semipalatinsk  covers  an 
area  of  178,128  square  miles.  The  Alexandrian 
Mountains  separate  it  from  Turkestan  on  the 
south.  Several  other  ranges  traverse  its  terri- 
tory. Tlie  principal  streams  are  the  Irtish,  Hi, 
and  Chui.  The  lakes:  Issik-Kul,  .'Ma-Kul,  and 
lialkash.  Cattle  raising  forms  the  only  in- 
dustry of  the  inhabitants.  Some  lead  and  cop- 
per, etc.,  occur.  Its  climate  is  comparatively 
mild.  Apricots  and  apples  are  spontaneous. 
Pop.  (1897)  685,107. 

Semipal'mated  Sandpiper.     Sec  Sandpiper. 

Semiramis,  se-mir'a-mis,  a  fabulous  queen 
of  Assyria.  She  was  a  daughter  of  the  fish- 
goddess  Derceto  of  Ascalon,  in  Syria,  by  a 
Syrian  youth.  Being  exposed  by  her  mother, 
she  was  miraculously  fed  by  doves  until  dis- 
covered by  the  royal  shepherds,  the  chief  of 
whom,  Simmas,  took  her  to  his  own  house  and 
brcniglit  her  up.  Her  surpassing  beauty  accord- 
ing to  Ctesias,  having  attracted  the  notice  of 
Onnes,  the  governor  of  Nineveh,  he  married  her. 
She   subse(iuently   accompanied   her   husband   to 
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the  siege  of  Bactra,  where,  by  her  advice  she 
assisted  the  king's  operations.  Captivated  by 
her  abilities  as  well  as  by  her  beauty,  Ninus, 
the  founder  of  Nineveh,  asked  her  of  her  hus- 
band, who  refused  to  yield  her,  and  when  Ninus 
added  threats  to  entreaties  hanged  himself.  As 
queen  of  Assyria,  Semiramis  built  Babylon, 
adding  fine  buildings  and  hanging  gardens.  She 
led  campaigns  against  Persia.  Egypt,  Libya  and 
Ethiopia.  Finally  with  a  host  of  3,000,000  foot, 
500,000  horse  and  100,000  war-chariots  she  en- 
gaged in  battle  with  King  Stabrobates  and  was 
defeated  in  a  battle  on  the  Indus  with  the  loss 
of  one  third  of  her  forces.  Upon  this  it  is  said 
she  vanished  in  the  shape  of  a  dove  or  slew 
herself.  Evidently  she  has  no  existence  in  his- 
tory. She  is  the  goddess  of  war  and  of  love, 
the'  Istar  of  the  Assyrians,  to  whom  the  dove 
was  sacred.  Consult  Lenormant,  'La  Legende 
de   Semiramis'    (1873). 

Semites,  a  name  given  by  J.  G.  Eichhorn 
in  1787  to  a  group  of  nations  closely  allied  in 
language,  religion,  manners,  and  physical  fea- 
tures, who  are  represented  in  Gen.  x.  as  de- 
scended chiefly  from  Shem,  a  son  of  Noah. 
Their  habitat  is  Abyssinia,  Arabia,  Palestine, 
Phcenicia,  Syria,  and  the  countries  of  the  Eu- 
phrates and  Tigris.  Into  those  lands,  according  to 
one  theory  which  is  supported  by  Lenormant 
and  others,  there  had  preceded  them  an  immi- 
gration of  Cushites  of  the  Hamitic  race,  who, 
proceeding  from  Central  .^sia,  occupied  not  only 
the  lands  that  afterward  became  Semitic,  but 
also  the  Nile  Valley.  Their  Hamitic  language 
and  civilization,  the  Semites  are  said  to  have 
adopted.  In  language  the  Semites  do  show 
some  affinity  with  the  Berbers  and  the  inhabi- 
tants of  the  Nile  Valley,  and  Gen.  x.  does,  for 
political  and  geographical  or  other  reasons,  dis- 
tribute the  sons  of  Ham  and  Shem  in  a  peculiar 
manner.  But  the  increasingly  prevalent  theory 
is  that  not  less  than  4,000  years  B.C.  the  Semites 
migrated  as  nomadic  tribes,  probably  from  Ara- 
bia, into  Mesopotamia.  There  they  found  a  Tu- 
ranian population  dwelling  in  cities  built  _  of 
brick,  under  the  regular  government  of  priest 
kings,  skilled  in  the  use  of  metals,  using  the 
cuneiform  mode  of  writing,  and  comparatively 
far  advanced  in  literature  and  culture.  The  hold 
of  the  Semites  on  Shumir,  the  lower,  more  fer- 
tile, and  more  thickly  inhabited  part  of  the 
Euphrates  Valley,  was  not  at  first  so  strong  as 
on  Accad,  the  upper  part.  In  3,800  B.C.  the 
Semitic  adventurer  Sharrukin  usurped  the  king- 
dom of  Accad.  In  Elam  also  the  Turanian  pop- 
ulation was  early  overpowered  by  the  intruding 
Semites,  who  came  to  form  the  upper  strata  of 
society.  In  2280  B.C.  the  Semite  Kliudur-Nank- 
hundi  of  Elam  invaded  and  conquered  Shumir 
and  Accad,  founding  the  Elamite  line  of  princes ; 
and  about  2200  B.C.  one  of  his  successors, 
Khudur-Lagamar  (Chederlaomer),  carried  his 
conquests  as  far  as  Palestine  (Gen.  xiv.). 

These  painful  and  oppressive  impulses,  and 
probably  others  like  them,  seem  to  have  occa- 
sioned emigrations  of  many  Semites.  Some  pro- 
ceeded toward  the  northwest,  reached  the  Medi- 
terranean Sea,  founded  Sidon,  Tyre,  and  other 
cities,  and  became  known  afterward  as  Canaan- 
ites  or  Phcenicians.  Later,  from  Ur  went  others 
in  the  same  direction,  settled  behind  the  Phceni- 
cians,   and    were    afterward    known    as    Israel. 


Others  went  north  and  built  cities  which  de- 
veloped into  the  empire  of  Assyria.  While  the 
Semites  were  in  ^lesopotaniia  they  used  the 
Turanian  language  in  their  public  documents 
till  they  attained  the  ascendant  in  political 
power ;  and  when  afterward  they  used  their  own 
language  they  continued  to  use  the  Turanian 
cuneiform  mode  of  writing.  The  Turanian  re- 
ligion also  was  adopted  by  the  Semites,  and 
mixed  with  what  religion  their  own  primeval 
tribal  religion  or  totemism  had  developed  into. 
This  amalgamation  was  consummated  by  Shar- 
rukin II.  of  Accad  about  2000  B.C. 

The  Semites  as  a  race  have  a  fine  physical 
organization,  are  mentally  quick,  clever,  but 
not  inclined  to  change,  and  not  persistent  in 
progress.  They  have  been  distinguished  by  a 
brilliant  imagination  and  love  of  the  beautiful ; 
but  have  not  shone  in  philosophy  or  in  science. 
Their  literature  has  neither  epic  nor  dramatic 
poetrv'  worth  notice.  Almost  their  only  arts 
are  the  sculpture  of  Assyria,  the  exquisite  glass 
and  pottery,  and  the  textile  fabrics  and  em- 
broidery of  the  Phcenicians.  Impatient  of  re- 
straint, the  Semites  have  not  by  political  apti- 
tude welded  together  themselves  or  others  into 
large,  compact,  and  enduring  commonwealths. 
The}'  have  made  their  mark  on  the  world  in  the 
Phoenician  commerce,  which  visited  even  the 
Atlantic  shores  of  Spain  and  France  and  drew 
tin  from  Britain ;  in  the  Phcenician  colonies, 
which,  dotting  all  the  coasts  and  many  islands 
of  the  Mediterranean  Sea  as  far  as  Cadiz,  and 
tlie  coast  of  Asia  as  far  as  India,  dispensed 
manufactures,  developed  primitive  navigation 
(even  to  the  extent  of  circumnavigating  Africa 
more  than  2,000  years  before  Vasco  da  Gama) 
stimulated  industry,  trade,  and  ingenuity,  and 
radiated  the  light  of  material  civilization ;  in  the 
Carthaginian  empire  within  Europe  and  Africa; 
in  the  exploits  of  Hannibal ;  in  the  dissemina- 
tion of  alphabetic  writing,  whereof  the  Phoeni- 
cian form  was  the  mother  of  the  European  and 
of  most  Asiatic  alphabets,  while  the  alphabet 
of  the  great  Sabaean  kingdom,  or  of  the  great 
and  still  more  ancient  Minasan  kingdom  in  Ara- 
bia, is  apparently  the  oldest  of  all  alphabets  hither- 
to discovered ;  in  the  Babylonian  and  Assyrian 
empires ;  in  the  Hebrew  Bible  and  the  Jewish 
religion ;  in  the  New  Testament  and  the  Chris- 
tian religion;  in.  the  Koran  and  the  Mohamme- 
dan religion ;  in  the  Mohammedan  conquests  and 
empire ;  and  in  the  preservation  of  culture  ttiere- 
by  during  the  Dark  Ages  and  the  Middle  Ages. 

Semitic  Languages,  the  languages  spoken 
by  the  nations  of  whom  Shem  was  considered 
the  common  ancestor.  The  word  Semitic  comes 
from  the  Septuagint  form  of  the  name  Shem, 
Shemitic,  derived  directly  from  the  Hebrew, 
being  much  less  frequent.  The  Semitic  lan- 
guages form  a  group  somewhat  like  the  .-Xryan 
group,  although  the  relationship  of  the  different 
languages  is  much  closer.  The  members  of  the 
group  do  not  entirely  correspond  to  the  list  of 
the  descendants  of  Shem  given  in  Gen.  x.  21-31 ; 
Elam,  for  example,  which  is  included,  in  x.  22, 
was  not  a  Semitic  people,  while  the  Canaanites, 
including  the  Sidonians.  who  were  Semitic,  are 
given  in  x.  15  among  the  descendants  of  Ham. 
Such  facts  indicate  that  the  table  of  nations  in 
Gen.  X.  was  not  entirely  ethnological,  but  at  least 
partly  geographical :   the  nations   were   grouped 
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according  to   their  geograpiiical   distribution   in 
the  time  of  the   writer. 

General  Divisions. —  The  Semitic  languages 
are  often  divided  into  two  main  divisions,  North- 
ern and  Southern.  But  the  former  can  be  di- 
vided into  three  groups,  Eastern,  Northern,  and 
Middle,  which  are  separated  from  each  other  by 
differences  very  nearly  as  great  as  those  between 
the  two  divisions  first  mentioned.  It  seems  bet- 
ter, therefore,  to  recognize  the  general  division 
as  fourfold,  into  Eastern,  Northern,  Middle,  and 
Southern    Semitic    languages. 

The  Eastern  Branch. —  The  Eastern  branch 
includes  the  Babylonian  and  Assyrian  languages. 
Assyrian  is  really  a  dialect  of  Babylonian,  there 
being  but  very  slight  phonetic  differences  be- 
tween the  two,  although  the  difference  is  some- 
what greater  in  the  form  of  the  characters. 
Babylonian  is  found  much  earlier  than  Assyrian, 
and  also  continues  somewhat  later.  The  Baby- 
lonian inscriptions  thus  far  found  begin  probably 
before  4000  b.c,  perhaps  as  early  as  5000-5500 
B.C.,  and  extend  to  the  capture  of  Babylon  in  538 
B.C.  Babylonian  was  also  used  later  as  a  literary 
language  under  the  Persian  and  Greek  rulers  of 
Babylonia.  Assyrian  inscriptions  extend  from 
about  1800  B.C.  to  shortly  before  the  fall  of 
Nineveh  in  606  u.c. 

The  Northern  Branch. —  The  Northern  Semi- 
tic or  Aramaic  branch  includes  many  languages 
and  dialects,  to  all  of  which  the  general  term 
Aramaic  is  applied.  The  oldest  Aramaic  litera- 
ture is  found  in  the  inscriptions  from  Scnjirli, 
of  the  8th  century  B.C.,  some  words  on  Assyrian 
and  Babylonian  tablets  being  only  a  little  later. 
The  language  of  these  inscriptions  differs  very 
much  from  the  later  Aramaic  languages,  and 
resembles  the  Canaanite  language  in  many  par- 
ticulars. The  Aramaic  languages  are  divided 
into  two  principal  branches,  Western  and  East- 
ern, the  geographical  distribution  of  which  was 
largely  in  harmony  with  these  names.  Western 
Aramaic  may  he  called  one  language,  with  the 
following  principal  dialects :  Biblical  Aramaic, 
being  the  langua.ge  of  portions  of  the  Old  Testa- 
ment books  of  Daniel  and  Ezra,  and  of  _  a  few 
words  elsewhere  in  the  Old  Testament ;  Tarbu- 
mic  Aramaic,  usually  so  called,  the  language  of 
the  Palestinian  Targums  ;  the  similar  language  of 
most  of  the  Gemara  of  the  Palestinian  Talmud, 
and  of  the  Palestinian  Midrashim,  which  is  also 
found  in  small  parts  of  the  Mishna,  and  also  of 
the  Babylonian  Gemara :  Samaritan,  tlie  lan- 
guage of  the  Samaritan  Targum  to  the  Penta- 
teuch ;  the  language  of  some  Jewish  inscriptions 
and  |)apyri  from  Egypt,  dating  somewhat  be- 
fore the  time  of  Christ;  the  language  of  the  few 
Aramaic  words  found  in  the  New  Testament ; 
the  language  of  the  inscriptions  found  in  Tad- 
nior  or  Palmyra;  and  the  language  of  the  Naba- 
tean  inscriptions  found  in  Idumea  and  vicinity. 
The  only  modern  representative  of  Western 
.■\ramaic  is  the  language  spoken  at  the  present 
time  by  a  few  people  near  Damascus,  in  and 
near  the  village  of  Malula  which  is  written  in  the 
Syriac  character  but  belongs  in  this  class. 
Eastern  Aramaic  includes  Syriac,  Mandaic,  being 
the  language  of  the  Christian  sect  of  Mand.-cans 
who  lived  east  of  the  Tigris  and  the  language  of 
the  most  of  the  Babylonian  Gemara.  Syriac  was 
the  language  of  the  Christian  Arameans.  and 
was  employed  in  an  extensive  literature,  chiefly 
of  an  ecclesiastical  nature,  extending  from  the  2(\ 


to  the  13th  century  a.d.,  including  the  trans!atioi> 
of  the  Bible  known  as  the  Peshitta.  The  word 
Syriac  means  the  same  as  Aramaic,  and  was 
adopted  by  the  Arameans  from  the  Greeks,  be- 
cause the  word  Aramaic  had  come  to  be  used  as 
meaning  heathen.  After  the  separation  of 
the  two  sects  known  as  the  Nestorians  and 
Jacobites,  each  developed  its  own  dialect,  known 
as  the  Nestorian  and  the  Jacobite  respectively. 
The  actual  dialectical  differences  are  but  slight, 
chiefly  in  the  pronunciation  of  the  vowels,  in 
writing,  somewhat  different  forms  of  the  char- 
acters were  used,  and  the  vowels  were  repre- 
sented by  entirely  distinct  systems,  in  the  Nes- 
torian dialect  by  dots,  in  the  Jacobite  by 
characters  borrowed  from  the  Greek.  The  modern 
representative  of  the  Nestorian  branch  is  the 
language  used  by  the  Nestorian  Christians,  in 
parts  of  Persia,  especially  in  the  city  of  Urmia 
and  vicinity,  in  some  villages  in  Kurdistan,  and 
in  portions  of  Mesopotamia.  This  language 
shows  very  many  changes  from  ancient  Syriac. 
those  in  the  verb  being  especially  striking,  while 
the  vocabulary  has  received  very  many  foreign 
words,  especially  from  Arabic,  Persian,  and 
Kurdish.  Further,  this  language  shows  forms 
not  found  in  Syriac,  but  preserved  in  other 
Aramaic  languages  as  well  as  in  some  of  the 
other  Semitic  languages,  so  that  it  is  evidently 
descended  not  from  ancient  Syriac  itself,  but 
from  a  closely  related  dialect.  There  are  four 
principal  dialects  of  modern  Syriac,  that  used  in 
Urmia  and  vicinity,  that  of  northern  Persia 
and  some  adjacent  regions  in  Turkey,  that  of 
Kurdistan,  and  that  of  Mosul  and  vicinity. 
While  the  language  is  the  same  in  all  these,  yet 
there  are  very  many  dialectical  variations.  The 
modern  representative  of  the  Jacobite  Syriac  is 
the  language  of  Tur  Abdin,  in  western  Kurdi- 
stan, which  is  similar  to  the  modern  Nestorian 
language,  but  with  many  differences. 

The  chief  general  feature  that  distinguishes 
the  Eastern  and  Western  Aramaic  languages  is 
the  preformative  of  the  imperfect.  This  is  y  in 
all  the  Western  Aramaic  dialects,  although  a  few 
forms  with  1  are  found  in  Biblical  .Aramaic,  and 
n  in  all  the  Eastern,  although  Mandaic  and  the 
Babylonian  Talmud  have  1  along  with  n.  In 
modern  Syriac  the  verbal  form  is  so  much  differ- 
ent that  no  preformative  is  used. 

Tlie  Middle  Branch. —  The  middle  Semitic 
branch  is  also  called  Canaanite,  for  all  its  lan- 
guages are  often  included  under  the  general  term 
Canaanite.  The  only  one  of  these  languages  in 
which  nuich  literature  has  survived  is  the  He- 
brew. The  ancient  Plebrew  is  found  in  the  Old 
Testament,  in  the  Siloam  inscription,  and  in 
some  brief  inscriptions  on  seals  and  coins,  most 
of  which  belong  before  the  Christian  era.  The 
Siloam  inscription  is  probably  the  oldest  Hebrew 
document  preserved  in  its  original  form,  being 
usually  dated  in  the  time  of  Hezekiah,  about  llie 
end  of  the  8th  century.  New  Hebrew  or  Mish- 
naic  Hebrew  is  found  chiefly  in  the  Mishna,  and 
a!.so  somewhat  in  the  Gemara,  and  in  related 
works.  Hebrew  has  continued  to  he  used  some- 
what by  the  Jews  as  a  literary  language  even 
to  the  present  time,  most  of  the  later  literature 
being  produced  in  the  Middle  Ages.  The  lan- 
guage as  thus  used  is  ordinarily  similar  to 
^lishnaic  Hebrew.  The  Phoenician  has  much 
that  is  identical  with  the  Hebrew,  while  the  dif- 
ferences  are  slight,   affecting   the   vowels   more 
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than  the  consonants,  although  the  vocabulary 
shows  some  variations.  It  is  found  in  inscrip- 
tions from  Phoenicia  and  her  colonies,  prominent 
among  the  latter  being  Carthage,  where  the 
language  was  called  Punic.  Considerable  por- 
tions are  also  found  quoted  in  works  of  Latin 
and  Greek  authors,  chiefly  in  the  Pcenulus  of 
Plautus.  Most  of  the  Phoenician  inscriptions 
are  from  the  4th  century  B.C.  and  later,  some 
are  as  old  as  the  6th  century,  while  the  oldest 
inscription  may  belong  to  the  8th  century  or  a 
little  earlier.  The  inscription  of  Eshmunazar, 
from  the  time  of  Alexander  the  Great,  is  the 
most  important.  In  this  group  are  also  included 
the  Moabite,  Ammonite,  and  Edomite  languages. 
The  last  two  are  known  only  from  the  proper 
names  found  in  the  Old  Testament  and  the  in- 
scriptions of  other  nations,  the  Moabite  from 
that  source  and  also  from  the  Moabite  stone, 
written  by  Mesha,  king  of  Moab,  and  dating  from 
about  850  B.C.  All  three  are  substantially  identi- 
cal with  Hebrew,  the  Moabite,  which  is  of  course 
known  more  fully  than  the  other  two,  showing 
slight  dialectical  variations.  Moabite  and 
Phcenician,  like  Hebrew,  have  waw  consecutive 
with  the  imperfect.  Some  of  the  Philistine 
proper  names  given  in  the  Old  Testament 
are  Semitic.  It  is  generally  agreed,  however, 
that  the  nation  was  not  Semitic,  but  perhaps 
learned  and  used  the  common  Canaanite  lan- 
guage after  their  arrival  in  Palestine.  Reference 
should  also  be  made  to  the  Canaanite  glosses  in 
the  Tel  el-Amarna  letters  (see  Am.\rna  Let- 
ters) which  are  older  than  any  inscriptions  here 
mentioned. 

The  Southern  Branch. —  The  Southern  Sem- 
itic branch  is  sometimes  called  the  Arabic  group, 
because  the  Arabic  language  is  its  most  impor- 
tant representative.  Under  Arabic  may  be  in- 
cluded ancient  or  classical  Arabic,  its  descendant, 
modern  Arabic,  and  southern  Arabic,  often  im- 
properly called  Himyaritic,  including  the  closely 
related  dialects  of  Sabsan  and  Minsean.  The 
great  work  in  ancient  Arabic  is  the  Quran,  com- 
posed by  Mohammed  (570-632  a.d. ),  although  a 
few  poems  are  older  than  this.  Printed  modern 
Arabic  is  substantially  the  same  wherever  found, 
and  does  not  differ  greatly  from  the  ancient  lan- 
guage. The  spoken  language,  however,  is  di- 
vided into  many  dialects,  of  which  the  most  im- 
portant are  those  of  Syria,  Egypt,  Mesopotamia, 
Tunis,  Malta,  and  Oman  and  Zanzibar.  Under 
the  general  head  of  modern  Arabic  may  be  in- 
cluded the  very  extensive  Arabic  literature  from 
soon  after  the  time  of  Mohammed  down  to  the 
present  time.  Sabsean  and  Minaean  are  found  in 
inscriptions,  chiefly  in  southern  Arabia.  These 
arc  of  uncertain  date,  although  it  is  now  often 
claimed  that  the  earliest  Minsean  inscriptions  are 
earlier  than  1000  B.C.,  w-hile  the  oldest  Sabaean 
are  sornewhat  later.  Modern  representatives  of 
these  dialects  are  found  in  the  present  dialects 
of  the  same  region,  of  which  little  is  known. 
Included  in  the  Southern  Semitic  branch  is  also 
Ethiopic,  or  more  properly  Geez.  This  was 
probably  a  descendant  of  Sabrean.  The  ancient 
Ethiopic  was  the  language  of  Abyssinia.  It 
closely  resembles  the  Arabic  dialects,  sharing 
with  them  some  of  their  most  characteristic  fea- 
tures, while  in  many  other  respects  it  differs 
greatly  from  them.  It  was  the  spoken  language 
of  Abyssinia  till  about  the  13th  century  a.d. 
The  earliest  known  literature  comes  from  about 


500  A.D.  Most  of  the  literature  consists  of  trans- 
lations from  other  languages.  The  most  impor- 
tant documents  are  the  translation  of  a  part  of 
the  Bible,  made  about  500  .•\.d.,  and  the  apocry- 
phal Book  of  Enoch,  which  is  a  translation 
from  a  lost  original.  Modern  representatives  of 
the  language  in  the  same  region  are  the  Tigre, 
the  Tigrina,  and,  with  extensive  incorporation 
of  foreign  elements,  the  Amharic. 

The  Written  Characters.^  The  written  char- 
acter of  the  Babylonian  and  Assyrian  languages 
is  the  cuneiform,  the  writing  being  partly  ideo- 
graphic and  partly  syllabic,  but  not  at  all  alpha- 
betic. (See  Cuneiform  Writing.)  This,  how- 
ever, according  to  the  common  view,  was  not  the 
invention  of  the  Babylonians,  but  was  taken  by 
them  from  the  earlier  inhabitants  of  the  land, 
the  non-Semitic  Sumerians.  It  was  originally 
a  picture  writing,  like  the  hieroglyphics  of  the 
Egyptians,  but  has  been  so  largely  convention- 
alized that  in  most  cases  the  resemblance  to  the 
original  picture  has  been  lost.  The  Assyrian 
forms,  when  they  differ  from  the  Babylonian, 
show  modifications  in  the  direction  of  greater 
conventionalizing  and  increased  regularity. 
Aside  from  the  cuneiform,  all  Semitic  languages 
use  an  alphabet,  consisting  entirely  of  conson- 
ants, which  goes  back  in  all  to  the  same  ori- 
ginal forms.  Ethiopic  is  an  apparent  exception, 
in  that  the  vowels  are  written  with  the  conson- 
ants, that  is,  each  consonant  has  six  or  more 
different  forms  according  to  the  vowel  following 
it.  These  forms  have  such  a  resemblance  to 
those  of  the  other  Semitic  languages,  however, 
and  in  particular  to  the  Sabaean  which  is  writ- 
ten without  vow'els,  that  it  is  probable  that  the 
earliest  form  contained  simply  the  consonanU. 
and  that  the  modifications  of  form  for  the  ex- 
pression of  the  vowels  show  a  later  development. 
What  is  commonly  regarded  as  the  earliest  form 
of  the  Semitic  alphabet  is  usually  called  the 
Phcenician,  a  name  given  to  it  by  the  Greeks 
because  they  obtained  it  from  the  Phcenicians. 
But  the  Phoenician  alphabet  at  the  time  of  our 
earliest  knowledge,  about  the  8th  century  B.C., 
was  practically  identical  w-ith  the  forms  found  at 
about  the  same  time  among  the  other  Canaanites 
and  the  Arameans.  The  origin  of  this  alphabet 
is  doubtful,  the  common  view-  at  the  present  time 
being  that  it  was  derived  from  certain  Egyptian 
characters,  wdiile  some  regard  it  as  taken  from 
the  Babylonian.  After  the  Greeks  obtained  this 
alphabet,  it  passed  from  them  to  the  Romans, 
and  then  to  the  many  modern  alphabets  derived 
from  the  Greek  and  Latin.  The  earliest  in- 
scriptions known  in  this  alphabet  are  probably 
the  Moabite  stone,  about  850  B.C.,  in  the  Moabite 
language,  a  Phoenician  inscription  of  about  the 
same  date,  the  Siloam  inscription,  about  700 
B.C.,  in  Hebrew,  and  inscriptions  from  Senjirli, 
the  8th  century  B.C.,  in  Aramaic.  All  these  have 
substantially  the  same  forms.  Within  the  next 
few  centuries  two  types  gradually  arose,  the 
old  Hebrew,  and  the  Aramaic  or  square  charac- 
ters. The  old  Hebrew  was  used  in  writing 
Hebrew  till  the  Jews  adopted  Aramaic  as  their 
vernacular,  which  was  at  any  rate  before  the 
time  of  Christ,  when  they  naturally  came  to  use 
ordinarily  the  Aramaic  form  of  character  for 
the  Hebrew  as  w-ell.  The  Samaritans  have  al- 
w-ays  used  the  old  Hebrew  form  of  character, 
w-ith  many  changes,  especially  in  the  direction  of 
greater    elaborateness.     The    only    modern    use 
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of  this  form  of  character  is  in  the  Samaritan 
of  the  present  day. 

The  earliest  Syriac  cliaracter,  known  as  the 
Estrangela,  was  a  cursive  writing  developed 
from  the  Aramaic  form.  From  this  came  the 
later  Syriac  forms,  both  Nestorian  and  Jacobite, 
and  also  the  Arabic  characters,  including  both 
the  Kufic  and  the   Neskhi. 

The  southern  Arabic  characters,  found  in 
Saba^an  and  Aliuaean,  differ  greatly  from  those 
already  mentioned,  and  are  perhaps  earlier  than 
any  other  forms  which  have  been  found.  They 
arp  to  be  traced,  however,  to  the  same  common 
character  in  an  early  form.  The  Ethiopic  char- 
acter is  a  development  of  the  southern  Arabic 
form. 

The  Ethiopic  language  and  the  Assyrian  and 
Babylonian  are  written  from  left  to  right.  All 
the  other  Semitic  languages  are  written  from 
right  to  left. 

General  Characteristics  of  the  Semitic  Lan- 
guages.—  The  modern  Semitic  languages  and 
dialects  have  of  course  been  greatly  changed  by 
the  influence  of  the  other  languages  with  which 
they  have  been  brought  in  contact.  These, 
therefore,  should  not  receive  a  prominent  place 
in  the  consideration  of  the  general  characteristics 
of  the  Semitic  languages,  although  they  may 
offer  confirmatory  testimony  in  some  particulars. 
Some  of  these  general  characteristics  of  the 
ancient  Semitic  languages  may  well  be  noted, 
keeping  in  mind  a  comparison  with  other 
languages,  especially  with  the  Aryan  group.  It 
is  not  claimed,  of  course,  that  the  characteristics 
which  will  be  here  named  have  no  similarities 
elsewhere,  but  rather  that  they  may  fairly  be 
considered  general  characteristics  of  the  Semitic 
group,  as  they  could  not  be  of  any  other  group. 

The  Semitic  languages  divide  the  letters  into 
two  general  classes,  consonants  and  vowels,  the 
consonants  being  the  more  important.  Roots 
are  composed  only  of  consonants,  while  the 
vowels  arc  used,  along  with  consonantal  changes, 
to  express  modifications  of  the  fundamental  root 
idea.  Although  the  vowels  are  thus  important, 
it  is  in  a  domain  entirely  subordinate  to  the 
consonants.  The  result  of  this  is  that  in  all 
the  languages  except  the  Assyro-Babylonian  and 
Ethiopic  the  consonants  only  were  originally 
written,  and  the  vowels  added  by  means  of  small 
marks,  for  the  most  part  above  or  below  the 
consonants.  In  fact,  it  was  only  in  comparative- 
ly late  times  that  tlic  vowels  were  written  at  all. 
The  inscriptions,  such  as  those  of  Phoenicia,  and 
of  Senjirli,  the  Moabite  stone,  and  the  Siloam 
inscription,  have  no  vowels.  In  the  Assyro- 
Babylonian  the  vowels  are  expressed,  but  the 
characters  are  usually  supposed  to  have  been 
borrowed,  as  has  already  been  noted.  In  the 
Ethiopic  the  vowels  are  expressed  by  slight 
changes  in  the  form  of  the  consonant,  a  feature, 
however,  which  is  jirobably  to  be  regarded  as  a 
late  development,  althdugli  going  back  to  the 
earliest  known  literature.  The  consonants  alone 
were  probably  originally  written. 

Originally  the  Semitic  languages  were  char- 
acterized by  the  possession  of  a  large  number 
of  gutturals,  some  of  them  very  peculiar.  In 
course  of  time,  however,  part  of  these  were  lost 
by  most  of  the  languages,  the  Arabic  preserving 
them   the  most   fully. 

The  Semitic  roots  are  almost  entirely  tri- 
literal,  that  is,  each  consists  of  three  conson.ants. 
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An  occasional  root  is  found  which  contains  four 
or  more  consonants,  but  these  are  e.xceptional. 
On  the  other  hand,  the  belief  is  growing  that 
many  of  the  triliteral  roots,  especially  some  of 
the  so-called  weak  roots,  were  originally  biliteral. 
But  here  the  tendency  of  the  languages  toward 
triliterality  is  seen  plainly  from  the  fact  that 
to  a  large  extent  these  roots  have  assumed  the 
appearance  of  triliterality. 

The  relation  between  nouns  and  verbs  is  very 
close.  In  fact,  most  of  the  features  of  inflec- 
tion are  the  same  in  both,  the  noun  being  the 
earlier. 

A  prominent  characteristic  of  verbal  inflec- 
tion, with  many  similarities  in  the  nouns  as  well, 
is  the  development  of  many  different  stems  or 
conjugations  from  the  same  root.  These  are 
formed  partly  by  internal  change  in  consonants 
and  vowels,  and  internal  additions,  and  partly 
by  external  additions.  Thus  one  stem  has  an 
intensive  meaning,  another  a  causative,  another 
a  reflexive,  etc.  In  the  original  Semitic  there 
must  have  been  many  different  stems.  Some 
have  been  lost  in  each  language.  The  Ethiopic 
has  preserved  the  largest  number,  next  the 
Arabic,  then  the  Assyrian.  These  stems  afford 
a  very  concise  way  of  expressing  many  different 
shades  of  meaning  connected  with  a  single  root 
idea,  each  of  which  would  in  most  languages 
require  either  a  compound  verb  or  the  addition 
of  separate  words  for  its  expression. 

The  languages  use  pronominal  sufiixes  at- 
tached to  nouns,  verbs,  and  prepositions.  These 
are  really  shortened  forms  of  the  pronouns. 
With  nouns  they  have  the  force  of  a  genitive, 
with  prepositions  of  a  dative,  and  with  verbs 
ordinarily  of  an  object  accusative. 

The  languages  are  distinctly  objective.  The 
personal  standpoint  of  the  speaker  or  writer 
.  counts  for  little.  In  the  verb,  the  third  person 
is  the  simple  uninflected  form,  the  starting  point 
of  the  inflection,  it  is  the  first  person  in  the 
Aryan  languages.  The  present  time,  the  time 
of  the  speaker  or  writer,  is  of  little  importance  in 
comparison  with  the  past  and  future.  I'he  use 
of  the  tenses  is  often  based  upon  an  assumed 
standpoint.  So  also  many  phrases  imply  the 
assumption  of  a  standpoint  other  than  that  of 
the  writer  or  speaker. 

Certain  phenomena  may  be  classed  together 
under  the  general  statement  that  they  show  a 
lack  of  development  in  the  languages.  This  is 
not,  however,  due  to  lack  of  time  or  of  favoring 
circumstances,  because  these  features  are  ordi- 
narily found  to  characterize  in  a  similar  way  all 
the  languages  at  all  times  and  under  all  circnm- 
staiices.  These  phenomena  indicate  rather 
psychological  characteristics  of  the  people,  tlieir 
natures  are  not  complex,  they  show  limitations  in 
some  directions.  Certain  developments  which 
arc  common  in  Aryan  languages  tlie  Semites  did 
not  feel  to  be  necessary.  Among  these  char- 
acteristics may  be  mentioned   the   following : 

Most  of  the  Semitic  languages  have  only  two 
tenses,  usually  called  the  perfect  and  the  im- 
perfect. Whether  these  differed  in  their  funda- 
mental meaning  from  some  of  the  tenses  of  the 
Aryan  languages  is  a  question  on  which  there  is 
difference  of  opinion.  The  later  forms  of  sev- 
eral of  the  languages  developed  a  present  tense 
from  a  participle,  which  is  only  suggested  in  the 
earlier  usage.  In  general  the  Semitic  tense 
usage  is  thus  much  less  fully  developed  than  the 
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Aryan.  Moods  also  are  relatively  undeveloped. 
They  are  found  only  in  connection  with  the  im- 
perfect tense,  even  the  imperative  heing  derived 
from  it,  and  in  most  of  the  languages  they  are 
not  widely  used. 

The  nouns  have  only  two  genders,  mascuhne 
and  feminine. 

There  is  an  almost  entire  absence  of  corn- 
pound  words,  both  nouns  and  verbs,  e.xcept  in 
proper  names. 

The  syntax  is  in  many  particulars  of  a  simple 
and  undeveloped  kind.  There  is  a  strong  ten- 
dency to  leave  much  in  the  relation  of  clauses 
and  sentences  to  inference.  This  leads  to  the 
very  frequent  use  of  parataxis.  There  is  but  a 
small  number  of  particles  of  every  kind.  In  most 
of  the  languages  the  original  case  endings  have 
been  lost,  but  there  has  been  no  great  develop- 
ment of  prepositions  to  take  their  place.  There 
is  also  a  scarcity  of  adjectives  in  most  of  the  lari- 
guages,  so  that  nouns  are  often  used  in  their 
stead. 

Relation  to  the  Primitive  Language. —  No 
existing  language  can  be  called  the  common 
mother  of  the  other  Semitic  languages,  nor  even 
the  most  primitive  in  every  respect.  Each  of  the 
languages  is  probably  in  some  features  more 
primitive  than  any  other.  But  the  Arabic  pre- 
serves far  more  that  is  primitive  both  in  gram- 
matical forms  and  syntactical  usage  than  any 
other  of  the  languages.  This  is  in  spite  of  the 
fact  that  the  known  Arabic  literature  is  very 
late.  The  Arabs  in  their  desert  home  remote 
from  other  nations  changed  the  language  less 
than  other  peoples  in  a  shorter  space  of  time. 
Thus  the  Arabic  preserves  the  case  endings, 
which  have  been  largely  lost  in  the  other  Semitic 
languages,  except  in  the  Assyro-Babylonian 
where  they  are  often  used  indiscriminately.  The 
Arabic  preserves  the  original  endings,  sometimes 
consonants,  more  often  vowels,  both  in  verbs  and 
nouns,  which  are  largely  lost  elsewhere.  The 
Arabic  retains  in  most  cases  the  original  vowels, 
which  in  the  other  languages  undergo  various 
changes,  such  as  heightening,  shortening  (vola- 
tilization), and  contraction,  although  the 
Ethiopic  has  also  retained  many  of  these.  The 
formation  of  the  plural  of  nouns  by  internal 
changes,  the  broken  plurals,  which  is  so  prom- 
inent a  feature  of  the  Arabic,  is  only  found  else- 
ivhere  in  Ethiopic.  This  was  probably  a  primi- 
tive  feature. 

See  Arabi.\n  Language,  Assyria,  B.\bylonia, 
Ethiopia,  Hebrew  Language  and  Literature, 
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Semitic  Nations,  those  nations  whose  lan- 
guages were  Semitic,  and  which  were  conse- 
quently racially  connected.  (See  Semitic  Lan- 
guages.) In  considering  the  Semitic  nations  as 
a  group,  the  first  question  is  of  course  concern- 


ing their  primitive  home.  Primitive  is  here  used 
only  in  a  relative  sense,  for  the  very  earliest  his- 
tory of  these  nations  goes  back  to  a  time  con- 
cerning which,  in  the  present  state  of  knowledge, 
there  is  no  positive  information  or  plausible  in- 
ference. The  consideration  of  that  time  would 
involve  a  discussion  of  the  origin  of  the  whole 
human  race,  which  is  a  question  too  broad  to 
be  entered  upon  here.  By  primitive  home  is 
meant,  therefore,  the  location  of  the  Semites 
when  they  were  one  people,  the  common  distrib- 
uting point  of  the  Semitic  nations.  While  en- 
tire certainty  on  this  point  is  not  attainable, 
yet  there  are  some  indications  which  may  be  fol- 
lowed. 

Some  have  found  this  primitive  home  in 
Babylonia  or  its  vicinity.  For  this  the  chief 
argument  is  based  upon  language.  A  considera- 
tion of  the  words  common  to  all  the  Semitic 
languages  is  thought  to  point  to  the  conditions 
prevailing  in  Babylonia,  or  in  some  adjacent 
country  from  which  Babylonia  was  the  first  stop- 
ping place  of  the  undivided  race.  But  this  argu- 
ment from  language  is  inconclusive,  in  view  of 
the  possibility  of  the  disappearance  from  a  lan- 
guage of  words  once  common,  and  also  of  the 
borrowing  by  one  Semitic  language  from  an- 
other. The  fact  that  the  known  history  of 
Babylonia  extends  back  to  a  point  much  earlier 
than  that  of  any  other  Semitic  nation  has  very 
little  to  do  with  the  quesion. 

There  are  many  arguments  in  favor  of  Arabia, 
that  is,  central  and  northern  Arabia,  as  the  prim- 
itive home.  Arabia  is  a  country  which  is  largely 
desert,  except  in  the  southern  part.  Such  a 
country,  it  is  said,  best  explains  the  racial  char- 
acteristics. These  characteristics,  as  usually 
given,  are  intensity  of  faith,  ferocity,  exclusive- 
ness,  and  imagination.  It  is  also  said  that  the 
.'Vrabs  have  preserved  the  Semitic  character  and 
characteristics  in  their  purest  form.  Certainly 
those  characteristics  which  have  just  been  men- 
tioned are  found  combined  among  the  Arabs 
more  fully  than  elsewhere.  A  desert  origin 
seems,  also,  to  explain  most  satisfactorily  some 
features  of  the  Semitic  languages.  This  is  true 
especially  of  the  great  predominance  of  guttur- 
als. Such  a  development  of  these  as  was  found 
in  primitive  Semitic  demands  good  physical 
powers,  which  would  come  from  an  outdoor  life 
in  a  pure  atmosphere,  and  plenty  of  leisure  for 
con\^rsation.  These  conditions  are  met  in 
Arabia.  In  this  connection  it  is  important  to 
note  that  the  Arabs  have  preserved  the  gutturals 
more  fully  than  any  other  Semitic  nation, 
the  others'  having  considerably  modified  their 
primitive  habits  of  life.  Again,  it  is  by  some 
regarded  as  a  universal  law  that  nomads  may 
adopt  settled  habits  of  life,  but  that  the  reverse 
process  does  not  take  place  This  rule  perhaps  is 
not  invariable,  yet  it  does  represent  the  usual 
tendency.  When,  therefore,  we  find  some  Semi- 
tic nations  nomadic  and  others  not,  it  follows 
that  the  nomadic  form  of  life  is  probably  the 
earlier.  For  this  nomadic  form  of  life  the  nat- 
ural location  is  Arabia.  Further,  the  close  re- 
semblance of  the  Semitic  languages  to  one 
another,  much  closer  than  in  any  other  kno^Ti 
group  of  languages,  indicates  some  of  the  early 
conditions  surrounding  the  nation.  It  suggests 
that  the  primitive  nation  lived  in  a  cornparatively 
limited  space  for  a  long  period  of  time  before 
being  divided,  giving  opportunity  for  much  com- 
mon development  of  the  language,  and  also  that 
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it  was  largely  isolated  from  other  nations,  who 
would  influence  the  language.  Such  a  country 
of  moderate  size,  in  comparative  isolation  from 
other  countries,  is  Arabia  alone  in  the  region  in- 
habited by  Semitic  peoples,  or  in  their  vicinity. 

Another  view  is  that  the  primitive  home  was 
in  Africa.  According  to  this  view,  however,  as 
ordinarily  held,  tlie  Semites  very  early  migrated 
into  Arabia,  and  there  lived  for  a  long  period 
of  time  before  any  division  took  place.  This 
view  would,  therefore,  make  Arabia  the  centre 
of  distribution  for  the  Semitic  nations.  Hence 
the  arguments  already  adduced  in  favor  of 
Arabia  would  still  be  valid  upon  this  view,  but 
additional  arguments  are  presented  in  favor  of 
going  back  one  step  further  to  an  African  home. 
In  support  of  this  view  the  chief  argument  is  that 
there  is  supposed  to  be  a  racial  connection  be- 
tween the  Semitic  and  Hamitic  peoples.  By 
Hamitic  peoples  are  not  meant  the  negroes,  but 
the  Egyptians,  Berbers,  etc.,  although  it  is  by  no 
means  certain  that  the  Egyptians  are  Hamitic. 
For  this  racial  connection  there  are  two  chief 
arguments.  One  is  from  resemblance  in  physical 
characteristics,  concerning  which,  however,  the 
evidence  is  inconclusive.  The  other  is  from  re- 
semblances of  the  languages,  and  is  of  greater 
force.  The  general  resemblances  between  the 
Hamitic  and  Semitic  groups  of  languages  are 
the  following:  the  pronouns  are  similar;  the 
verbs  have  similar  tenses  and  formation  of 
stems ;  it  is  claimed  by  some  that  the  Hamitic 
roots,  like  the  Semitic,  were  originally  triliteral; 
the  ending  for  feminine  gender  is  the  same,  t; 
several  of  the  numerals  are  very  similar ;  both 
groups  form  nouns  by  means  of  a  prefixed  m ; 
both  write  without  expressing  the  vowels ;  and 
fifty  or  more  words  of  ancient  Egyptian  are  said 
to  be  identical  with  Semitic  words.  The  possi- 
bility of  accounting  for  these  resemblances  by 
borrowing  from  the  Semitic  languages  by  the 
Hamitic  does  not  seem,  however,  to  be  entirely 
excluded.  Of  course,  not  all  of  the  resemblances 
are  such  as  are  most  liable  to  be  horrow'cd,  but 
any  of  them  might  be.  The  possibility  of  such 
borrowing  is  increased,  too,  by  other  considera- 
tions. For  the  Egyptian  resembles  the  Semitic 
languages  more  than  any  other  Hamitic  lan- 
guage. .And  it  has  been  thought,  on  other 
grounds,  that  Egypt  had  been  subject  to  Semitic 
mfluencts  in  early  times.  Some  have  believed, 
for  example,  that  certain  features  in  early  Egyp- 
tian civilization  were  taken  from  the  Babylon- 
ians. Others  have  thought  that  Arab  invaders 
came  into  Egypt  in  early  times.  Such  a  relation- 
ship as  is  claimed  between  the  Semitic  and 
Hamitic  races  can  not  be  said,  therefore,  to  be 
yet  established.  And  even  if  there  were  such 
a  relationship,  no  sufficient  reason  appears  for 
thinking  that  the  primitive  race  must  have 
had  its  home  in  .Xfrica  rather  than  in  Arabia. 

The  conclusion  that  the  earliest  known  home 
of  the  Semites  was  in  Arabia  may  be  said,  there- 
fore, to  be  reasonably  well  established.  The  ar- 
Ruiiicnts  whirli  are  thouRht  to  show  a  previous 
residence  in  Africa  are  inconclusive.  That  view 
can  only  be  regarded,  in  the  present  state  of 
knowledge,  as  a  conjecture  with  very  little  evi- 
dence to  support   it. 

Separalion  into  Nations. —  Concerning  the  pre- 
cise, or  even  approximate,  date  of  the  separation 
of  each  nation  from  the  parent  stock  nothing  is 
known.  The  recorded  history  of  every  Semitic 
nation  begins  long  after  that  time.     Even  the 


order  of  departure  of  the  ditt'erent  nations  is 
not  certain.  Here,  however,  the  languages  them- 
selves come  in  to  supplement  our  direct  knowl- 
edge. On  account  of  the  resemblances  of  the 
languages  to  each  other,  the  order  of  separation 
is  often  stated  thus.  All  the  other  groups  de- 
parted from  the  southern,  that  is,  migrated  from 
Arabia,  and  settled  in  Babylonia  and  its  vicinity. 
After  dwelling  here  together  for  a  long  time, 
the  Arameans  first  separated,  then  the  Canaan- 
ites,  and  finally  the  Assyrians.  There  was  also 
emigration  southward,  giving  the  southern 
Arabs,  a  branch  of  whom  ultimately  migrated 
to  Abyssinia.  It  is  doubtful,  however,  whether 
this  outline  is  correct  in  all  details.  It  assumes 
that  the  Canaanites  are  more  closely  related  to 
the  Babylonians  than  are  the  Arameans,  while 
in  reference  to  some  features  of  the  languages 
the  reverse  is  true.  It  also  presents  difficulties 
in  accounting  for  the  Arameans  from  the  time 
of  such  separation  until  their  appearance  in  his- 
tory. For  while  some  had  settled  in  upper 
Mesopotamia  at  an  early  time,  yet  the  Assyrian 
inscriptions  indicate  that  fresh  streams  of  migra- 
tion were  coming  into  upper  Mesopotamia,  and 
into  Babylonia  and  Assyria,  for  a  considerable 
period  of  time  before  and  after  looo  B.C..  appar- 
ently from  Arabia.  It  seems  probable,  then,  that 
at  the  first  general  separation  between  north  and 
south,  the  ancestors  of  the  northern  nations  went 
not  to  Babylonia,  but  to  northern  Arabia.  After  a 
considerable  sojourn  there,  the  Babylonians  con- 
tinued their  journey  to  Babylonia,  and  part  or 
all  of  the  Canaanites,  after  a  time,  went  on  to 
Canaan,  while  the  Arameans  remained  in  north- 
ern Arabia,  from  which  region  successive  waves 
of  migration  swept  over  Mesopotamia,  .Syria, 
and  their  vicinity.  The  nomadic  habit  of  life  of 
many  of  the  Araineans,  which  seems  to  be  indi- 
cated in  the  .\ssyrian  accounts,  also  points  to 
such  a  residence  in  .Arabia  as  is  here  indicated. 
Contact  after  the  original  division  doubtless  had 
much  influence  on  language.  The  Arameans 
were  probably  thus  inllnenced  by  the  .Arabs  and 
by  the  Babylonians.  The  Babylonians  them- 
selves were  also  inllnenced  by  the  Arabs  with 
whom  they  had  commercial  intercourse  in  early 
times.  Further,  the  Canaanites  were  without 
doubt  influenced  by  the  early  intercourse  between 
Babylonia  and  the  region  of  Palestine. 

The  Individual  Nations. —  The  earliest  Semi- 
tic nation  of  which  we  have  any  history  was  the 
Babylonian.  Their  own  records,  which  begin 
probably  before  4000  B.C.,  perhaps  considerably 
before  that  time,  give  our  first  information  con- 
cerning them._  The  earliest  inscriptions  show 
them  already  in  secure  possession  of  Babylonia. 
The  earlier  Sumcrian  inhabitants,  according  to 
the  usual  view,  were  subject  to  them,  and  were 
gradually  incorporated  by  them.  Ultimately  the 
population  of  Babylonia  became  considerably 
mixed.  The  non-Semitic  Elamites  and  Kassites 
had  dominion  over  the  land  at  various  times, 
and  inust  have  contributed  materially  to  the  pop- 
ulation. In  the  course  of  their  history  also  it  is 
probable  that  many  Arabs  and  .Xrameans  were 
incorporated  into  the  population.  The  Babylo- 
nians remained  a  distinct  people  until  their  con- 
quest by  the  Persians  under  Cyrus  in  538  n.c, 
after  which  time  they  never  apiin  became  inde- 
pendent, and  doubtless  were  mingled  with  the 
Persians  and  others  with  whom  they  associated. 
The  Babylonians  were  never  nomads  in  historical 
times,  but  dwelt  largely  in  cities.    In  all  the  early 
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history,  and  down  to  about  2300  B.c.^  the  govern- 
ment was  one  of  cities,  with  no  power  actually 
supreme.  The  Babylonians  were  not  unwarlike, 
but  were  especially  devoted  to  religion,  com- 
merce, science,  and  education.  Assyria  was 
doubtless  settled  by  colonists  from  Babylonia 
somewhat  before  2000  B.C.,  and  was  at  first  sub- 
ject to  Babylonia.  From  about  1500  B.C.,  how- 
ever, the  nation  was  independent,  and  for  most 
of  the  period  from  745  to  606  B.C.  held  Babylonia 
in  subjection,  as  well  as  at  times  before  745. 
Their  national  history  ended  with  the  capture  of 
Nineveh  by  the  Medes  in  606  B.C.  The  Assyrians 
were  much  more  warlike  than  the  Babylonians, 
and  considerably  given  to  commerce,  but  cared 
much  less  than  the  Babylonians  for  religion, 
science,  and  education. 

The  Arameans  were  not  one  nation,  but 
rather  many  tribes.  They  came  in  waves  of 
migration  from  Arabia  to  the  frontier  of  Baby- 
Ionia,  and  to  upper  Mesopotamia,  and  finally 
reached  the  country  later  called  Syria.  In  the 
Old  Testament,  Arameans  are  alluded  to  in  con- 
nection with  Abraham  and  his  descendants, 
especially  Jacob.  The  earliest  mention  of  the 
Arameans  elsewhere  is  probably  in  the  Tel  el- 
Amarna  letters  in  the  early  part  of  the 
14th  century  B.C.  The  Assyrian  kings  also 
speak  of  them  from  time  to  time  in  their  inscrip- 
tions, beginning  in  the  14th  century.  From 
all  indications  it  would  seem  that  their  earliest 
settlement  of  importance  was  in  upper  Mesopo- 
tamia, between  the  rivers  Euphrates  and  Khabur. 
This  settlement  was  reinforced  by  fresh  arrivals 
from  time  to  time.  Just  w-hen  they  passed  over 
the  Euphrates  and  occupied  Syria  is  uncertain, 
but  the  indications  suggest  that  somewhat  be- 
fore 1000  B.C.  they  had  obtained  possession  of 
most  of  the  country,  especially  the  northern  and 
middle  portions,  defeating  and  driving  north- 
ward the  Hittites  who  had  previously  possessed 
the  country.  About  the  same  time  they  began  to 
come  in  larg'e  numbers  into  the  territory  of 
.\ssyria  and  Babylonia,  especially  along  the 
Euphrates.  In  the  time  of  Tiglathpileser  III.  and 
later,  745  B.C.  and  afterward,  they  also  had  set- 
tlements along  the  lower  Tigris.  In  the  earliest 
notices  of  them  they  were  largely  nomadic,  but 
they  soon  turned  to  settled  habits  of  life.  In 
their  government  there  was  little  unity,  each 
political  division  consisted  of  a  strong  city  and 
the  people  inhabiting  a  greater  or  less  amount 
of  territory  around  the  city.  Several  of  these 
city  states  would  unite  for  a  campaign,  but 
these  leagues  never  lasted  long.  The  Old  Testa- 
ment speaks  of  the  Arameans  in  connection  with 
several  cities,  namely,  Damascus,  Zobah,  Maa- 
kah.  and  Beth  Rehob.  Other  prominent  cities  of 
the  .Arameans  were  Hamath  in  Syria,  and  Haran 
in  Mesopotamia.  Upper  Mesopotamia  is  spoken 
of  in  the  Old  Testament  as  a  region  by  the 
names  Aram  Naharayim  and  Paddan  Aram. 
The  most  powerful  of  the  Arameans  were  in- 
cluded in  the  kingdom  of  Damascus,  but  their 
power  was  broken  when  Damascus  was  cap- 
tured by  Tiglathpileser  III.  about  732  B.C.  After 
this  time  the  population  of  Syria  and  upper 
Mesopotamia  no  doubt  continued  to  be  largely 
Aramean  for  centuries,  although  the  people  did 
not  form  a  nation,  and  had  little  political  power. 
Of  the  many  who  used  the  various  Aramean  lan- 
guages and  dialects  after  this  time  (see  Semitic 
Languages),  it  is  probable  that  a  large  part 
were    Arameans.      But    naturally    many    others 


were  mingled  with  them,  so  that  in  their  later 
history  the  Aramaic-speaking  people  represented 
a  mixture.  The  language  was  also  adopted 
by  those  who  were  not  Arameans,  as,  for  ex- 
ample, by  the  Jews.  Some  who  have  left  inscrip- 
tions in  the  language  were  not  Arameans,  but 
Jews  and  Arabs.  The  Arameans  were  a  people 
of  considerable  warlike  ability,  although  with 
little  taste  for  political  organization,  and  were 
much  given  to  commercial  pursuits. 

All  the  Canaanite  Semitic  nations  aside  from 
the  Hebrews,  namely,  Amnion,  Edom,  Moab, 
and  Phoenicia,  were  occupying  their  respective 
countries  before  the  arrival  of  the  Hebrews  from 
Eg>'pt,  how  long  before  is  not  known  with  cer- 
tainty. Amnion,  Edom  and  Moab  may  have 
come  with  Abraham  from  Ur.  The  Phoenicians 
are  mentioned  in  Egyptian  records  as  early  as 
the  l6th  century  and  are  prominent  in  the 
Tel  el-Amarna  letters.  The  Phoenicians  were  dis- 
tinguished beyond  any  other  Semitic  nation  as  a 
commercial  people,  especially  on  the  sea.  and 
were  great  colonizers.  Their  form  of  govern- 
ment was  the  cit}'  state.  Tyre  and  Sidon  being 
the  two  most  prominent  cities.  Whether  the 
Hebrews  were  actually  Canaanites  or  were  a 
branch  of  the  Arameans  is  uncertain,  the  indi- 
cations for  the  latter  view  coming  entirely  from 
the  Old  Testament.  If  this  view  be  correct,  the 
Hebrews  spoke  Aramaic  on  their  arrival  in 
Canaan,  and  learned  the  Canaanite  language 
from  the  people  there.  The  other  view  is,  how- 
ever, rather  more  probable,  according  to  which 
the  Hebrews  were  themselves  a  branch  of  the 
Canaanites,  although  evidently  closely  associated 
with  the  Arameans  in  the  experiences  of  Abra- 
ham, the  founder  of  the  nation,  and  his  immedi- 
ate descendants.  The  earliest  information 
concerning  Abraham  in  the  Old  Testament 
connects  him  with  the  city  Ur  in  Babylonia.  Both 
the  Old  and  New  Testaments  originated  among 
the  Hebrews.  The  Hebrews  were  not  particu- 
larly distinguished  as  warriors,  and  in  ancient 
times  had  no  inclination  toward  commercial 
pursuits. 

If  the  earlier  conclusions  concerning  Arabia 
as  the  distributing  point  of  the  Semites  are 
true,  it  is  evident  that  after  the  departure  of  the 
nations  hitherto  mentioned  tlie  Arabs  remained 
by  themselves  in  central  and  northern  .Arabia  at 
a  period  long  before  we  have  anj'  record  of  them. 
There  are  no  indications  in  the  early  history  that 
the  Arabs  had  a  centralized  government.  Rather 
it  would  seem  that,  being  nomadic,  they  were 
early  separated  into  many  different  tribes,  hav- 
ing no  political  unity.  They  are  mentioned  quite 
often  by  the  Assyrian  kings  who  fought  with 
them,  beginning  with  Shalmaneser  II.  in  8543.0. 
Their  chief  military  activity  came  during  and 
after  the  time  of  Mohammed. 

Of  the  time  of  migration  into  southern 
Arabia  there  is  no  definite  information.  Southern 
Arabia  is  of  a  different  character  from  the  rest 
of  the  land,  being  fertile  and  adapted  to  agricul- 
ture. The  immigrants  here  naturally  abandoned 
the  nomadic  habit  of  life.  The  knowledge  of 
these  south  Arabian  kingdoms  comes  chiefly 
from  their  own  inscriptions,  whose  date  is  by 
no  means  certain.  It  is  now  thought,  however, 
by  those  who  have  given  special  attention  to  the 
matter  that  the  earliest  south  Arabiaw  kingdom 
was  the  Minsean.  extending  from  about  1250-600 
B.C.,  at  the  latter  date  being  conquered  by  the 
Sabasans,    while    the    Sabaean    kingdom    lasted 


SEMMERING  —  SEMPER 


from  about  750-100  B.C.  Both  were  evidently 
kingdoms  of  considerable  power.  Probably 
about  350  A.D.  some  Sabaeans  migrated  to  Abys- 
sinia, and  there  founded  the  kingdom  of  Aksum, 
where  the  language  called  Ethiopic  was  spoken. 
Characteristics  of  the  Semitic  Peoples. —  It 
is  evident  that  the  Semites  as  a  whole  were  de- 
cidedly religious.  But  it  is  now  evident  that 
there  was  no  Semitic  tendency  to  monotheism, 
as  was  formerly  supposed.  The  three  great 
monotheistic  reli,gions  of  the  world,  to  be  sure, 
Judaism,  Christianity,  and  Mohammedanism, 
have  come  from  the  Semites.  But  Mohammed- 
anism was  strongly  influenced  by  Judaism,  and 
Judaism  and  Christianity  owe  more  to  revela- 
tion than  to  any  natural  tendency  of  the 
Hebrews.  The  Hebrews  had,  in  fact,  a  tendency 
to  polytheism,  as  is  shown  by  their  history  in  the 
Old  Testament.  The  Arabs  were  polytheists  be- 
fore the  time  of  Mohammed.  All  the  other  Sem- 
itic nations,  so  far  as  we  know  them,  were  poly- 
theistic. 

In  considering  other  characteristics  and 
achievements  of  the  Semites,  especially  in  com- 
parison with  the  Aryans,  it  needs  to  be  remem- 
bered that  the  prominence  of  the  Semitic  nations 
precedes  that  of  the  Aryans.  Hence  the  Aryans 
have  been  able  to  profit  by  whatever  was  good  in 
the  Semitic  achievements.  Considered  in  the 
light  of  their  own  times,  the  Semites  were  not 
deficient  in  those  traits  whichliave  distinguished 
the  Aryans.  Usually,  however,  not  more  than 
two  or  three  Semitic  nations  have  manifested 
conspicuously  any  one  of  such  traits.  In  war- 
fare the  Arabs,  under  Mohammed  and  his  suc- 
cessors, the  Assyrians,  and  the  Babylonians 
achieved  signal  success.  The  Assyrians,  for  their 
own  time,  were  great  organizers  of  conquered 
territory.  The  scientific  attainments  of  the 
Babylonians  were  such  that  iiearly  all  nations  of 
antiquity  learned  many  things  from  them,  such 
as  astronomy  and  mathematics.  The  Assyrians 
and  Babylonians  showed  much  artistic  ability. 
Much  of  the  literature  of  the  Semitic  nations 
is  imaginative,  especially  the  poetry  and  myth- 
ology. 

See  Ar-abl^n  Literature;  Assyria;  B.\bvlo- 
NIA ;  Ethiopia  ;  Hebkews  ;  Language  and  Lit- 
ervVtl're;  PiifENiciA  ;  Syria. 

Bibliography.— Barion,  'A  Sketch  of  Semitic 
Origins'  ;  Brinton,  'The  Cradle  of  the  Sem- 
ites';  Hommel,  'Die  semitischen  Volker  und 
Sprachen';  and  'The  Ancient  Hebrew  Tradi- 
tion'; McCurdy,  'History,  Prophecy  and  the 
Monuments'  ;  Nc'ildckc,  'Die  semitischen  Spra- 
chen';  Smith,  'The  Religion  of  the  Somites'; 
Wright,  'Comparative  Grammar  of  the  Semitic 
Languages.* 

George  Richer  Berry,  Ph.D., 
Professor  of  Semitic  Languages  in  Colgate  Uni- 
versity. 

Semmering,  zem'er-ing,  Austria,  an  .Mpine 
pass  on  the  borders  of  Slyria  and  Lxiwcr  Aus- 
tria, 44  mik-s  soulliwcst  by  west  of  Vienna.  The 
road  over  the  Semmering  Pass  (2,040  feet)  is  of 
ancient  date  and  here  between  1848  and  1853 
was  built  the  famous  Semmering  Railway,  the 
first  of  the  European  mountain  railways.  The  rail- 
way begins  at  Gloggnitz,  and  is  carried  along 
the  face  of  precipices  by  means  of  15  ttumcls 
and  16  viaducts  to  Mtirzzuschlag.  The  scenery 
along  this  portion  of  the  line  is  of  the  grandest 
and  most  picturesque  description.     At  its  highest 


elevation,  2,891  feet,  the  line  pierces  the  Sem- 
mering in  a  tunnel  4,667  feet  long.  Its  entire 
length  is  25  miles,  and  it  was  constructed  for  the 
Austrian  government  at  a  cost  of  about  $7,000,- 
000. 

Semmes,  semz,  Raphael,  .\merican  naval 
officer:  b.  Charles  County,  Md.,  27  Sept.  1809;  d. 
Mobile,  Ala.,  30  Aug.  1877.  He  became  a  nnd- 
shipman  in  the  United  States  navy  in  1826,  a 
lieutenant  in  1837;  was  volunteer  aide  to  Gen- 
eral Worth  in  the  Mexican  War ;  and  .secretary 
to  the  lighthouse  board  in  1859--61.  Upon  the 
secession  of  Alabama,  he  resigned  his  commis- 
sion, and  was  assigned  to  the  command  of  the 
steamer  Sumter,  the  first  vessel  of  the  Confed- 
erate navy.  With  this  ship  he  cruised  with  suc- 
cess against  Northern  commerce  in  the  West 
Indies.  He  then  had  the  swift  steamer  Ala- 
bama (q.v.),  or  No.  200,  built  in  England,  an  1 
in  September  1862  started  on  his  well-known 
voyage.  He  flew  British  colors  when  approach- 
ing his  prey,  hoisting  the  Confederate  ensign 
when  sure  of  the  prize.  His  seamen  were  chiefly 
English.  After  a  destructive  career,  during 
which  he  captured  64  vessels  and  burned  all  but 
seven,  his  ship  was  sunk  off  Cherbourg  harbor. 
France,  by  the  Federal  steamer  Kearsarge,  Cap- 
tain Winslow,  19  June  1864.  Subsequent  to  the 
war  he  practised  law.  His  writings  include : 
'Afloat  and  Ashore  during  the  Mexican  War' 
(1851);  'The  Cruise  of  the  Alabama'  (1864); 
'Campaign  of  General  Scott  in  the  Valley  of 
Mexico'  (1852);  'Memoirs  of  Service  Afloat 
during  the  War  between  States'    (1869). 

Sem"nopithe'cus,  a  genus  of  Asiatic  mon- 
keys, the  langurs,  including  species  possessing 
an  elongated  tail,  check  pouches,  and  ischial 
callosities.  All  of  this  genus  are  inhabitants  of 
Asia  and  Asiatic  islands.  The  sacred  entellus 
monkey  is  a   familiar  example.     See  Langur. 

Semolina,  hard  grains  of  wheat  left  in  the 
bolting  cloth  when  the  fine  flour  has  been  passed 
through  its  meshes,  and  some  times  manufac- 
tured by  millers.  Certain  hard,  large-grained 
wheats  growing  in  .southern  Europe,  produce  the 
best  semolina,  which  is  used  for  thickening 
soups,  for  macaroni,  for  a  French  bread,  as  an 
addition  to  the  Italian  polenta,  and  is  employed 
in  puddings,  especially  in  England. 

Sempach,  zem'piiii,  Switzerland,  in  the 
canton  of  Luzerne,  lies  eight  miles  northwest  of 
the  town  of  Luzerne,  on  the  lake  of  the  same 
name.  It  is  a  walled  town  and  its  chief  interest 
consists  in  its  having  been  one  of  the  outposts 
of  the  Swiss  in  their  conflict  with  -Austria.  'l"hc 
battle  of  9  July  138^)  in  which  the  Austrians 
under  Duke  Leopold  received  a  crushing  defeat 
at  the  hands  of  the  confederated  Swiss,  was 
fought  under  its  walls  —  a  victory  the  more  re- 
markable as  won  against  extraordinary  odds, 
and  in  which  the  famous  Winkelried  was  the 
hero;  the  duke  with  600  knights  were  left  n|.on 
the  battlefield.  The  anniversary  of  this  victory 
is  always  celebrated  on  this  spot,  by  prayers  and 
thanksgiving.     Pop.  1,200. 

Semper,  zem'per,  Gottfried,  German  archi- 
tect:  1).  Hamburg  jq  Nov.  1S03;  d.  Rome  15 
May  1879.  He  attended  the  Johauneum  of  his 
native  town  and  studied  law  in  the  I'niversity 
of  Gottingen ;  but  changed  to  the  profession  of 
art,  having  been  attracted  to  the  study  of  arch;- 
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lecture  under  Gati.  He  then  took  a  journey 
througli  Italy,  Sicily  and  Greece.  On  his  return 
he  published  *Bemerkungen  iiber  bemalte  Archi- 
tektur  und  Plastik  bei  den  Alten>  (i834)_:  and 
the  essays  'Die  Anwendung  der  Farben  in  der 
Architektur  und  Plastik.'  and  <Dorisch-Grie- 
chische  Kunst  in  6  Tafein  niit  Farben'  (1S36). 
He  became  the  pupil  of  Schinkel  in  Berlin,  who 
ungrudgingly  recognized  his  talent  and  educated 
him  to  fill  the  place  of  professor  of  architecture 
in  the  Dresden  School  of  Building.  Between 
1837-41  lie  built  several  important  structures  in 
Dresden,  including  the  Court  Theatre,  and  in 
1849  traveled  to  Paris  and  London,  in  which  lat- 
ter city  he  luidertook  among  other  things  the 
arrangement  of  the  statuary  in  Kensington  Mu- 
seum. He  was  active  up  to  the  time  of  his  death 
in  Dresden,  Vienna,  and  other  places,  where 
his  work  is  still  a  commanding  feature  of  city 
architecture.  He  was  an  uncompromising  ad- 
herent of  the  Renaissance  style,  as  far  as  this 
was  founded  on  the  Roman  of  the  later  empire 
especially  as  exhibited  in  the  composition  of  the 
forums.  His  buildings  are  distinguished  for 
harmony  of  composition  together  with  purity  and 
moderation  of  detail.  Among  his  many  works 
on  architecture  may  be  noted:  'Uber  Poly 
chromie  und  ihren  Ursprung'  (1851)  ;  'Wissen- 
pchaft,  Industrie,  und  Kunst'  (1852);  and  'Der 
Stil  in  den  technischen  und  techtonischen 
Kiinsten'  (1860-3).  Consult:  Lipsius.  'Gott- 
fried Semper  in  seiner  Bedeutung  als  Architekt' 
(1880). 

Semper,  Karl,  German  naturalist :  b. 
Altona,  Germany,  6  July  1832;  d.  Wiirzburg, 
Bavaria,  29  May  1893.  He  was  educated  at 
Kiel,  Hanover,  and  Wiirzburg,  traveled  exten- 
sively in  Europe  and  was  engaged  in  a  tour  of 
the  Philippines,  China,  Japan,  and  the  South 
Sea  Islands  in  1858-66.  On  his  return  he  was 
appointed  to  the  chair  of  zoology  at  Wiirzburg 
which  he  occupied  until  his  death.  He  delivered 
a  course  of  lectures  before  Low-ell  Institute  of 
Boston  in  1877,  afterward  published  under  the 
title  'Animal  Life  as  Affected  by  the  Natural 
Conditions  of  Existence)  (1881).  He  edited 
nine  volumes  of  'Arbeiten  aus  dem  Zoologischen 
Institut'  in  Wiirzburg  and  also  wrote:  'Reisen 
im  Archipel  der  Philippinen*  (1S67-72)  ;  'Die 
Palau  Inscln  im  stillen  Ozean*  (1873)  :  'Die 
natiirlichen  Existenzbedingungen  der  Thiere' 
(1880)  ;  etc. 

Sempill,  Robert,  Scottish  ballad  writer:  b. 
about  1530;  d.  1595.  He  was  probably  a  cadet 
of  the  house  of  Sempill,  of  illegitimate  birth: 
received  an  excellent  education  ;  spent  part  of  his 
early  life  in  Paris ;  and  upon  his  return  to  Scot- 
land went  into  military  service.  He  ardently 
supported  the  Reformation  in  Scotland  in  his 
writings  and  severely  attacked  the  Catholic 
cause.  The  majority  of  his  poems  have  been 
preserved  in  the  original,  the  most  noteworthy 
of  them  being:  <Ane  Complaint  upon  For- 
toun'  (1581):  'The  Legend  of  the  Bischop  of 
St.  Andrei's  Lyfe>  (1854)  ;  and  the  <Sege  of 
the  Castel  of  Edinburgh.'  Two  complete  edi- 
tions of  his  writings  were  published:  'The 
Sempill  Ballates,>  edited  by  T.  G.  Stevenson 
(Edmburgh  1872).  and  'Satirical  Poems  of  the 
Time  of  the  Reformation',  edited  for  the  Scot- 
tish Text  Society  by  James  Cranstoun.  2  vols 
(Edmburgh  1889-93).  The  last  two  poems 
were   mcluded   in   the    'Scottish   Poems   of  the 


Sixteenth  Century'   edited  by  Sir  John  Grafiam 
Dolyel,  2   vols.    (Edinburgh     1801). 


Sem'pringham,     Order     of. 

Religious. 


See    Orders, 


Sen,  Keshub  Chunder,  an  Indian  religious 
reformer:  b.  %iliage  of  Garifa  (Gouripore), 
Bengal,  19  Nov.  1838:  d.  8  Jan.  1884.  His  edu- 
cation was  partly  Hindu,  and  partly  English. 
He  became  attracted  in  1858  to  the  Brahmo- 
Somaj,  the  Theistic  church  of  India,  so  much 
so  that  he  soon  began  a  campaign  of  religious 
reforms  for  the  regeneration  of  his  fellow  coun- 
trymen. In  1865  a  split  in  this  church  occurred, 
resulting  in  the  formation  of  one  body  under 
the  leadership  of  Sen  and  assuming  the  name 
of  "Brahmo-Somaj  of  India."  After  a  visit  to 
England  in  1870  he  put  into  effect,  and  with 
beneficent  results,  soine  philanthropic  schemes 
based  on  the  principles  of  those  he  had  seen 
there.  In  1878  dissensions  arose  among  his  fol- 
lowers owing  to  his  frequent  displays  of  ill 
temper  and  to  his  leaning  toward  mysticism,  and 
the  congregation  split.  The  last  few  years  of 
his  life  were  full  of  controversy,  disappoint- 
ment and  sorrow.  He  wrote:  'Yoga,  Ob- 
jective and  Subjective'  (1884).  Consult  Max 
Miiller.   'Biographical  Essays'    (1884). 

Senac,  Jean  Baptiste,  an  eminent  French 
physician ;  b.  in  the  diocese  of  Lombec,  Gas- 
cony,  about  1693:  d.  1770.  He  was  graduated  in 
physics  at  Rheims  and  later  at  Paris  and  in  1752 
was  appointed  physician  to  Louis  XV.  He  was 
a  member  of  the  Royal  .Academy  of  Sciences  at 
Paris  and  of  the  Royal  Society  of  Nancy.  His 
greatest  work  and  to  which  he  owes  his  anatomi- 
cal reputation  was  'Traite  de  la  Structure  du 
Cceur,  de  son  Action,  et  de  ses  Maladies'  2  vols. 
(Paris  1749).  He  also  published  an  edition  of 
'Heister's  Anatomy'  (Paris  1724);  'Discours 
sur  la  Methode  de  Franco,  et  sur  celle  de  M. 
Ran  touchant  I'Operation  de  la  Taille'  (1727); 
'Traite  des  Causes,  des  Accidens.  et  de  la  Cure 
de  la  Peste'  (1744)  :  and  'Lettres  sur  la  Choix 
des  Saignees'  (1730),  written  under  the  pseu- 
donym of  Julien  ^lorison. 

Senancour,  Etienne  Pivert  de,  French  phil- 
osophic writer:  b.  Paris  November  1770;  d.  Saint 
Cloud  February  1846.  He  was  of  a  melancholy 
and  seclusive  nature  even  as  a  boy,  and  read 
eagerly  everything  obtainable  especially  such 
books  as  related  to  travel.  For  four  years  he 
studied  philosophy  at  the  College  de  la  Marche 
and  was  then  sent  to  the  Seminary  of  Saint  Sul- 
pice  by  his  father's  orders,  but  escaped  from 
there  and  went  to  Lake  Geneva.  In  1798  he  re- 
turned to  Paris  and  devoted  himself  to  litera- 
ture, though  the  main  source  of  his  meagre  in- 
come was  a  pension  obtained  from  Louis  Philip- 
pe through  the  good  oflices  of  M.  Villenain.  His 
chief  works  are  'Reveries  sur  la  Nature  primi- 
tive de  I'homme'  (Reveries  of  the  Primitive  Na- 
ture of  Man)  (1799);  'Obermann'  (1804); 
'Libres  Meditations  d'un  Solitarie  Inconnu' 
(Free  !\Ieditations  of  a  Recluse)  (i8ig).  Of 
these  'Oberman,'  a  collection  of  letters  from 
Switzerland  treating  on  nature  and  the  hum»n 
soul,  is  by  far  the  best  known,  and  while  a 
doubt  bordering  on  atheism  is  expressed  in  its 
lines,  yet  the  work  is  entirely  original  and  coii- 
tains  many  beautiful  passages,  showing  a  deli- 
cate and  charming  feeling  for  nature. 
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Senate,  United  States.  The  Constitution 
cf  the  United  States  provides  that  "all  legis- 
lative powers  herein  granted  shall  be  vested  in 
a  Congress  of  the  United  States,  which  shall 
consist  of  a  Senate  and  House  of  Representa- 
tives. The  Senate  of  the  United  States  shall 
be  composed  of  two  Senators  from  each  State, 
cho.sen  by  the  Legislature  thereof,  for  six  years, 
and  each  Senator  sliall  have  one  vote."  It  was 
further  provided  that  the  Senators  chosen  at 
the  first  election  should  be  divided  into  three 
classes,  the  seats  of  Senators  of  the  first  class 
to  become  vacant  at  the  end  of  two  years ;  of 
Senators  of  the  second  class  at  the  end  of  four 
years,  and  Senators  of  the  third  class  at  the 
end  of  six  year.s,  thus  providing  that  one  third 
should  be  chosen  every  second  year,  and  it  is 
further  provided  that,  "if  vacancies  happen  by 
resignation,  or  otherwise,  during  the  recess  of 
the  Legislature  of  any  State,  the  executive 
thereof  may  make  temporary  appointments  until 
the  next  meeting  of  the  Legislature,  which  shall 
then  fill  such  vacancies." 

Regarding  the  qualifications  of  Senators  the 
Constitution  provides  that  "no  person  shall  be 
a  Senator  who  shall  not  have  attained  to  the 
age  of  thirty  years,  and  been  nine  years  a 
citizen  of  the  L'nited  States,  and  who  shall, 
when  elected,  be  an  inhabitant  of  that  State 
for  which  he  shall  be  chosen." 

The  Vice-President  of  the  L^nited  States  is 
president  of  the  Senate,  but  has  no  vote  unless 
the  Senate  is  equally  divided.  The  Senate  is 
authorized  to  choose  other  officers,  and  also  a 
president  pro  tempore,  in  the  absence  of  the 
Vice-President,  or  when  he  shall  exercise  the  of- 
fice of  President  of  tlie  United  States.  The 
Senate  has  the  sole  power  to  try  impeachments, 
and  when  sitting  for  that  purpose  its  members 
must  be  under  oath  or  affirmation.  When  the 
President  of  the  United  States  is  tried,  the  chief 
justice  of  the  Supreme  Court  of  the  United 
States  presides,  and  the  concurrence  of  two 
thirds  of  the  members  present  is  requisite  to 
convict.  Judgment  in  cases  of  impeachment  can- 
not extend  further  than  to  removal  from  office, 
and  disqualification  to  hold  and  enjoy  any  ollice 
of  trust  or  profit  under  the  United  States.  The 
Legislatures  of  the  respective  States  are  em- 
powered to  fix  the  time,  place,  and  manner  of 
electing  Senators,  hut  Congress  may  make  or 
alter  such  regulations,  except  as  to  tlie  places 
of  choosing  Senators.  The  members  of  the 
Senate,  like  those  of  the  House  of  Representa- 
tives, arc  in  all  cases,  except  treason,  felony,  and 
breach  of  the  peace,  privileged  from  arrest  dur- 
ing their  attendance  on  the  sessions  of  the  Sen- 
ate, and  in  going  to  and  returning  from  the 
>;aine,  and  they  are  exempt  from  being  held 
responsible  elsewhere  for  anything  said  in  de- 
hate  in  the  Senate.  No  person  holding  any 
office  under  the  United  States  can  be  a  Senator, 
and  no  Senator  can  be  appointed  to  office,  the 
emoluments  of  which  have  been  increased  dur- 
mg  his  term  of  service  in  the  Senate.  These 
restrictions  apply  also  to  members  of  the  House 
of  Representatives.  The  Senate  may  propose  or 
concur  in  amendments  to  revenue  bills,  but  can- 
not originate  them,  that  power  resting  in  the 
I  louse. 

The  Senate  received  its  existing  form  as  a 
recognition  of  the  equality  of  the  several  States, 
mid    had    not    tliis   concession   to    State's    rights 


been  granted  by  the  convention  which  framed 
the  Constitution,  the  minor  States  would  prob- 
ably not   have  accepted  that  instrument. 

The  proceedings  of  the  Senate  were  held  in 
secret  until  the  session  of  1793,  when  discus- 
sions as  no  .Mbert  Gallatin's  right  to  a  seat 
therein  were  held  with  open  doors.  This  pub- 
licity had  been  urged  from  the  beginning  by 
those  who  argued  tliat  secret  debates  diminished 
the  responsibility  of  the  Senate,  and  of  its  indi- 
vidual members  to  the  people,  and  that  pub- 
licity would  inspire  popular  confidence  in  the 
Senate  and  its  course.  A  resolution  was  passed 
that  after  the  termination  of  the  session  then 
being  held,  and  as  soon  as  suitable  galleries 
should  be  provided,  the  galleries,  except  on 
special  occasions  requiring  secrecy,  should  re- 
main open  while  the  Senate  was  engaged  in 
legislative  business.  Executive  business  is  still 
disposed  of  in  secret  session. 

The  question  of  electing  United  States  Sena- 
tors by  direct  vote  of  the  people,  instead  of 
by  the  Legislatures  of  the  several  States,  has 
been  agitated  for  many  years.  For  this  purpose 
an  amendment  to  the  National  Constitution  is 
necessary.  The  Legislatures  of  14  States  passed 
resolutions  in  1903  asking  Congress  to  call  a 
convention  for  the  purpose  of  considering  an 
amendment  to  the  Constitution  providing  for 
such  election  of  United  States  Senators.  Res- 
olutions to  the  same  effect  were  presented 
in  other  Legislatures,  and  reached  some  stage 
of  consideration.  The  States  which  passed  the 
resolutions  were  Oregon,  California,  Minnesota, 
Texas,  Arkansas,  Nevada,  Washington,  North 
Dakota,  Kentucky,  Missouri,  Utah,  Montana. 
Idaho,  and  Kansas.  In  several  States  the  rule 
has  been  adopted  of  placing  the  names  of  can- 
didates for  the  United  States  Senate  on  the 
ballots  for  members  of  the  Legislature,  leaving 
to  the  Legislature  nothing  more,  in  effect,  than 
ratification  of  the  popular  choice,  the  obligation 
upon  legislators  being  similar  to  that  which 
requires  Presidential  electors  to  select  for  Presi- 
dent the  person  named  for  that  office  by  their 
political  porty. 

Next  to  President  of  the  United  States,  and 
hardly  excepting  the  vice-presidency,  the  office 
of  Senator  is  more  sought  than  any  other  under 
the  National  or  State  governments.  In  the 
earlier  period  of  the  government,  when  the 
States  still  regarded  themselves  as  almost  inde- 
pendent sovereignties,  the  governorship  of  a 
State  was  looked  up  to  as  an  office  but  little 
short  of  the  Presidency.  In  the  more  recent 
years  of  the  republic  governors  have  often  been 
eager  aspirants  for  the  senatorial  office,  and 
very  willing  to  give  up  their  places  as  chief 
magistrates  of  their  respective  States  to  sit  in 
the  so-called  I'pper  House  at  Washington. 
Many  of  .America's  great  statesmen  have  been 
members  of  the  Senate,  and  no  Ixidy  of  modern 
legislators  has  more  august  traditions  or  asso- 
ciations. Some  of  the  States  make  it  a  rule  to 
re-elect  the  .same  Senators  practically  for  life, 
and  this  is  especially  the  case  with  the  New 
England  States,  and  in  certain  Southern  States. 
Senators  arc  extremely  jealous  of  their  liberty 
of  debate,  and  it  is  possible  for  a  minority  to 
prevent  the  passage  of  a  measure  by  talking 
against  time,  thus  either  defeating  it  altogether 
or  bringing  about  a  compromise.  The  present 
full  membership  of  the  Senate  is  90,  but  several 


SENATORIAL  COURTESY  —  SENECA 


seats  are  usually  vacant  through  disputed  elec- 
tions or  for  other  reasons. 

Senato'rial  Courtesy,  a  custom  in  the 
United  States  Senate  by  which  the  procedure  of 
that  body  is  based  on  personal  honor  rather  than 
on  a  code  of  rules.  For  instance,  senatorial 
courtesy  permits  a  senator  to  speak  without  in- 
terruption and  for  an  unlimited  time.  The  Sen- 
ate in  the  same  line  of  courtesy  will  not  confirm 
a  Presidential  appointee  in  a  State  whose  sena- 
tors object  to  the  person  nominated. 

Sendai,  sen-di',  Japan,  capital  of  the  prov- 
ince Ken  Mijagi,  on  the  island  Hondo  near  the 
eastern  coast,  igo  miles  northeast  of  Tokyo.  It 
is  celebrated  for  its  silk  and  lacquer  manufac- 
tures, and  carries  on  a  considerable  trade  in  fish 
and  salt.  It  is  on  the  railway  running  north 
from  the  capital.     Pop.  (i8g8)  83,325. 

Senebier,  Jean,  Swiss  natural  philosopher 
and  liistorian :  b.  Geneva  1742;  d.  1809.  After 
studying  theology  he  was  ordained  a  minister 
about  1762,  and  for  several  years  preached  at 
Chancy.  Philosophy  and  natural  history,  how- 
ever, held  more  charm  for  him  than  divinity 
and  in  1773  he  left  the  ministry  to  become 
keeper  of  the  public  library  at  Geneva.  In  1787, 
he  also  became  one  of  the  conductors  of  the 
Journal  of  Geneva.  His  most  important  works 
are:  <Essai  sur  I'Art  d'observer  et  de  faire  des 
Experiences'  (2  vols.,  1775)  ;  'JMemoires  Physico 
Chimigues  sur  I'lnfluence  de  la  Lumiere  Solaire 
sur  les  Trois  Regnes  dc  la  Nature'  :  'Rapports 
de  r.\ir  avec  les  Etres  organises'  ;  'Histoire  Lit- 
teraire  de  Geneve'  (3  vols.,  1880)  ;  besides  which 
he  also  published:  'Catalogue  des  MSS.  dans 
la  Bibliotheque  de  la  \'ille  de  Geneve.' 

Seneca,  Lucius  Annaeus,  Roman  philoso- 
pher, son  of  the  rhetorician  of  the  same  name : 
b.  Corduba  (Cordova),  Spain,  about  4  B.C.: 
died  in  Rome  by  his  own  hand  at  the  order  of 
Nero,  65  A.D.  As  Iiis  family  was  wealthy  and  of 
equestrian  rank,  the  boy  was  brought  to  Rome 
to  be  educated  for  the  bar  and  an  official  career. 
He  attended  also  with  enthusiasm  the  lectures  of 
several  noted  Pythagorean,  Stoic,  and  Cynic 
philosophers.  He  had  gained  great  fame  for  elo- 
quence and  had  entered  the  senate  through  the 
quasstorship,  when,  in  41,  at  the  instance  of  Mes- 
salina,  who  accused  him  of  an  intrigue  with 
Julia  Livilla,  sister  of  the  late  Emperor  Ca- 
ligula, he  was  banished  to  Corsica.  From  there 
he  sent  to  his  mother  Helvia  the  charming  'Con- 
solatio.'  but  exhibited  little  fortitude  in  his  ex- 
ile. Finally,  in  49,  Agrippina,  who.  after  the 
execution  of  Messalina,  had  married  Claudius, 
and  had  prevailed  upon  him  to  make  her  son 
Nero  the  heir  to  the  throne,  secured  Seneca's 
recall  that  he  might  act  as  tutor  to  the  young 
prince,  then  ii  years  of  age.  .\t  Nero's  acces- 
sion in  54,  he  wrote  the  curious  political  satire 
(still  extant)  on  the  death  of  Claudius,  com- 
rnonly  known  as  Apocolocyiitosis  "Pumpkinifica- 
tion,"  a  word  formed  upon  the  analogy  of 
apotheosis  "deification".  During  the  first  years 
of  the  new  reign,  Seneca,  in  conjunction  with 
Burrus,  prefect  of  the  prsetorian  guard,  was,  on 
the  whole,  successful  in  keeping  Nero  within  the 
bounds  of  humanity.  Agrippina,  ambitious  and 
cruel,  was  determined  to  rule  the  state  through 
her  son,  and  Seneca  seems  to  have  palliated  the 
latter's  excesses  in  order  to  destroy  his  mother's 
influence  over  him.  Finally,  when  Poppsa  Sa- 
bina,  with   whom  Nero  had  become  infatuated. 


induced  him  to  order  the  assassination  of  his 
mother.  Seneca  wrote  for  the  Emperor  a  letter 
to  the  Senate,  asserting  that  Agrippma  had  con- 
spired against  his  life,  and  had  committed  sui- 
cide upon  being  discovered.  The  death  of  Bur- 
rus in  62  made  Seneca's  position  quite  insecure. 
Nero  fell  into  the  hands  of  men  like  the  infa- 
mous Tigellinus ;  money  was  needed  to  meet  his 
e.xtravagant  expenditures  and  Seneca  had  become 
enormously  wealthy.  Foreseeing  his  probable 
rum,  he  offered  to  resign  to  Nero  all  that  he 
had,  and,  upon  receiving  a  declination,  couched 
in  terms  of  specious  aflFection,  retired  into  the 
country  and  lived  with  utmost  simplicity.  In  65 
he  was  implicated  in  the  conspiracy  of  Piso  and 
was  ordered  to  commit  suicide.  With  his  wife 
Paulina,  who  insisted  on  dying  with  him  (see  the 
affecting  account  in  Tacitus,  <Annals,'  XV., 
60-64),  lie  opened  the  veins  of  his  arms.  Paul- 
ina's life  was  barely  saved  by  her  slaves;  Sen- 
eca, after  suffering  prolonged  agony,  during 
which  he  displayed  the  utmost  serenity,  was  fi- 
nally suffocated  in  a  vapor  bath. 

"Nothing  in  life  became  him  like  the  leaving 
it."  He  was  undoubtedly  an  earnest  seeker  af- 
ter truth  and  right.  The  Roman  world  was 
much  his  debtor  for  the  wise  and  humane  admin- 
istration of  the  state  during  the  "golden  guin- 
quennium'"  of  Nero;  but  he  lacked  real 
strength  of  character,  and  in  his  connection  with 
Nero,  too  often  acquiesced  in  the  doing  of  posi- 
tive evil  that  a  greater  good  might  be  accom- 
plished. As  a  man  of  letters,  he  is  incompar- 
ably the  most  brilliant  figure  of  his  time.  He 
was  an  extremely  prolific  writer,  his  subjects 
are  exceedingly  varied,  the  ideas  usually  nobly 
conceived  and  eloquently  expressed.  In  strik- 
ing contrast  to  the  periodic  style  of  Cicero,  he 
loves  short,  epigrammatic  sentences.  He  is  an 
expert  in  the  use  of  every  variety  of  rhetorical 
ornamentation,  which,  in  harmony  with  the  pre- 
vailing taste,  he  carries  to  excess.  Though  by 
no  means  a  profound  thinker,  he  is  broad-mind- 
ed and  sympathetic  in  his  presentation  of  the 
ethical  principles.  Stoic  in  the  main,  by  which 
man's  daily  life  should  be  guided.  He  was,  in- 
deed, by  certain  Fathers  of  the  Church  believed 
to  have  been  a  Christian,  and  there  are  still 
extant  14  letters,  undoubtedly  spurious,  of 
a  correspondence  with  Saint  Paul.  His  moral 
essays  embrace  12  so-called  dialogues,  'On 
Peace  of  Mind,'  'On  Anger,'  'On  the  Short- 
ness of  Life,'  etc.;  3  books  'On  Clemency,' 
addressed  to  Nero;  7  'On  Benefits,'  and  20 
books  of  'Letters  to  Lucilius.'  With  these  may 
be  grouped  the  seven  books  of  'Naturales  Qu.'es- 
tiones,'  which  handle  physics  as  a  basis  for 
ethical  reflections.  We  possess  also  nine  trag- 
edies, composed  rather  to  be  read  aloud  than  to 
be  acted,  and  so  rhetorical  in  substance  that, 
though  fine  passages  are  not  lacking,  they  are 
rather  declamations  than  real  poetry.  They 
had,  however,  a  great  influence  upon  the  drama 
of  the  i6th  century. 

Bibliography. — The  best  text  of  the  prose 
works  is  by  F.  Haase,  in  the  Teubner  series 
(1893-5);  of  the  tragedies,  by  F.  Leo  (Berlin 
1878-9).  The  'Apocolocyntosis'  has  been  ed- 
ited by  A.  P.  Ball  (New  York  1902).  See  also 
Merivale's  'History  of  the  Romans  under  the 
Empire,'  cc.  50,  52-54;  Zeller's  'Eclectics' 
(London  1883)  ;  Farrar's  'Seekers  after  God' 
(London  1886).  Nelson  G.  McCre.\, 
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SENECA  —  SENECIO 


Seneca,  a  lake  in  New  York,  west  of  the 
central  part  of  the  State,  about  25  miles  south 
of  Lake  Ontario  (q.v.),  into  which  it  discharges 
its  waters  by  the  Seneca  and  Oswego  (q.vj. 
It  is  about  37  miles  long,  from  north  to  south ; 
and  from  one  to  four  miles  wide.  Its  depth  is 
about  630  feet  and  it  is  445  feet  above  sea-level. 
It  is  one  of  the  group  called  the  "  Finger 
Lakes." 

Seneca,  a  river  of  New  York;  flows  east 
from  the  north  end  of  Seneca  Lake  to  the  north 
end  of  Lake  Cayuga,  then  turns  north  and  is 
joined  on  the  left  by  the  outlet  of  Lake  Canan- 
daigua.  then  turns  east,  and  receives  in  succes- 
sion the  drainage  of  the  other  parallel  "  finger 
lakes,"  Owasco,  Skaneateles,  and  Onondaga, 
then  turns  northwest,  taking  the  name  of 
Oswego  River  (q.v.)  and  enters  Lake  Ontario 
at  Oswego.  Length,  including  the  Oswego, 
nearly  100  miles. 

Seneca,  or  Senega,  Root.     See  Polvgala. 

Seneca  Falls,  N.  Y.,  village  in  Seneca 
County ;  on  the  Seneca  River,  near  Cayuga  Lake, 
and  on  the  New  York  Central  &  Hudson  River 
Railroad ;  about  160  miles  west  by  north  of 
Albany,  and  2i7  miles  west  by  south  of  Syracuse. 
Electric  lines  connect  the  village  with  Cayuga 
Lake  Park,  three  miles  distant,  and  with  Water- 
loo and  other  villages.  A  fall  of  50  feet  in  the 
river  affords  extensive  water-power  for  manu- 
facturing, and  explains  the  name  of  the  place. 
Seneca  Falls  is  in  an  agricultural  and  fruit- 
growing region.  The  chief  industrial  establish- 
ments are  machine  shops,  woolen  factories,  fire- 
engine  and  pump  works,  grist  mill,  and  furniture 
factory.  The  shipments  are  chiefly  farm  prod- 
ucts, fruit,  dairy  products,  pumps,  and  fire- 
engines.  The  educational  institutions  are  a  high 
school,  an  academy,  public  and  parish  ele- 
mentary schools,  private  business  schools,  and  a 
public  library.  There  are  three  banks;  the 
national  bank  has  a  capital  of  $100,000.  The 
government  is  vested  in  a  village  president  and 
a  board  of  trustees.  Pop.  (1890)  6,116;  (1900) 
6,519- 

Seneca  Indians  (origin  unknown;  their 
own  name  is  TsonondoiL'ancnaka .  or  Tsoniin- 
dowaka,  "people  of  the  great  hill  or  moun- 
tain," probably  referring  to  the  lofty  eminence 
south  of  Canandaigua  Lake).  A  member  of 
the  famous  League  of  the  Iroquois,  founded 
about  the  year  1570.  With  the  Mohawks  and 
the  Onnndagas,  the  Senecas  constituted  the 
elder  phratry  of  tribes  in  the  social  and 
political  organization  of  the  confederation,  while 
the  junior  phratry  was  composed  of  the  Oncidas 
and  the  Cayugas.  The  earliest  known  council 
fire  of  the  Seneca  people  was  established  smith 
of  Lake  Canandaigua.  while  tlieir  territory  com- 
prised the  region  environing  Seneca  and  Canan- 
d.-iigua  lakes  and  extended  westward  to  Genesee 
River.  As  a  member  of  the  League,  the  Senecas 
were  called  Honiiininhohontc.  signifying,  "They 
are  fixed  to  a  door  or  door-flap,"  denotive  of  the 
fact  that  the  Seneca  people  were  the  political 
door-keepers  of  the  League,  not  because,  as  com- 
rnonly  asserted,  tliey  stood  at  the  western  fron- 
tier of  the  territory  of  the  confederation,  but  be- 
cause being  at  first  averse  to  joining  the  League, 
they  were  finally  persuaded  to  do  so  by  having 
the  honor  of  the  ofiice  of  doorkeeper  and  of  offi- 


cial executioner  bestowed  upon  them.  Their 
last  two  League  chiefs  or  rulers  were  charged 
with  the  duty  of  ascertaining  the  good  or  evil 
designs  of  any  alien  who  might  seek  to  enter 
the  jurisdiction  of  the  confederation.  In  the 
American  Revolution  the  Senecas  espoused  the 
cause  of  Great  Britain  against  the  colonies.  To- 
day the  Senecas  are  represented  by  several  dif- 
ferent bodies  of  people  dwelling  in  diverse  places 
and  under  various  forms  of  government.  In 
1900,  553  were  on  the  Tonawanda  reservation, 
1,262  on  the  Cattaraugus  reservation,  1,006  on 
the  Allegany  reservation,  10  on  the  Tuscorora 
reservation,  and  6  on  the  Onondaga  reserva- 
tion, all  in  New  York  State;  87  were  an  the 
Cornplanter  reservation  in  Pennsylvania,  and 
2ig  on  the  Grand  River  reservation  in  Ontario, 
Canada;  total  3,143.  In  addition  there  are  337 
so-called  "Senecas"  in  the  Indian  Territory,  but 
these  are  not  included  with  the  foregoing,  as  it 
is  doubtful  whether  they  were  ever  true  Senecas. 
Skaniadariio,  or  Handsome  Lake,  the  founder 
of  the  reformed  pagan  Iroquoian  religion  in 
vogue  to-day  among  the  various  northern  Iro- 
quoian peoples,  was  a  Seneca.  On  the  migra- 
tion, or  probably  expulsion,  of  the  Awenreh- 
ronon  from  the  headwaters  of  Genesee  River, 
N.  Y.,  in  1639,  and  on  the  later  defeat  of  the 
Neutral  Nation,  about  1649-50,  and  of  the  Fries 
about  1654-7,  the  Senecas  moved  some  of  their 
settlements  and  colonies  westward  toward  Lake 
Erie  and  along  .Allegheny  River.  In  1657  there 
were  11  different  alien  tribes  or  peoples  rep- 
resented among  the  Senecas,  thus  indicating  how 
well  they  exercised  the  right  of  adoption  to  re- 
place their  great  losses  in  the  almost  intermin- 
able wars  of  the  League,  which  had  then  lasted 
about  75  years.  Of  the  several  tribes  formerly 
constituting  the  League  of  the  Iroquois,  the  Sen- 
ecas arc  the  most  progressive  in  the  arts  and 
knowledge  of  civilization.  With  incidental  ex- 
ceptions, the  history  of  the  Senecas  previous  to 
the  .American  Revolution  is  virtually  that  of  the 
Lcagiie.  J,  N.  b.  Hewitt. 

Senecio,  se-ne'si-6,  the  largest  known 
genus  of  plants,  comprising  about  1,000  species; 
it  belongs  to  the  Composilcr,  and  is  universally 
distributed.  It  is  therefore  practically  impossible 
to  give  a  compact  descriptiou  of  the  generic 
characters ;  but  it  may  be  said  that  these  plants 
are  annual  or  perennial  herbs,  shrubs,  or  even 
artorescent,  have  basal  or  alternate  leaves,  and 
solitary,  corymbose,  or  paniculate  heads  of  flow- 
ers, usually  yellow  in  hue.  These  are  made  up 
of  both  radiate  and  tubular  flowers,  the  latter 
being  five-toothed  and  perfect,  or  of  the  tubular 
ones  alone,  on  a  flattened  or  slightly  convex 
receptacle.  The  involucre  surrounding  each 
flower  head  is  cylindric  or  canipaniilate,  with 
its  principal  bracts  in  one  series,  distinct  or 
slightly  united  at  the  base,  and  encircled  very 
often  with  a  ring  of  shorter  scales.  The 
achenes  are  mostly  terete  or  compressed,  some- 
times curiously  papillose.  After  wetting,  these 
papilla  put  forth  pairs  of  spiral  hairs  which 
secrete  adhesive  mucilage.  The  generic  name 
has  been  derived  from  the  Latin  sciicx,  an  old 
man.  in  reference  to  the  tuft  of  soft,  plenteous 
bristles  surmounting  the  achene,  and  mostly 
wdnte.  These  parachutes  have  so  well  dis- 
tributed the  seeds  of  the  common  groundsel 
{S.    vulgaris),    originally    European,    tliat    it    is 
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found  ;ill  about  the  civilized  temperate  zone  as 
a  troublesome  weed.  It  is  a  more  or  less  gla- 
brate  annual,  about  a  foot  high,  with  spatulate 
pinnatific  leaves  and  rayless  yellowish  heads  in 
corymbs.  It  blooms  at  all  seasons,  and  is  often 
sold  in  English  cities  as  food  for  cage-birds. 
At  one  time  it  was  even  regarded  as  a  love- 
charm,  and  was  said  to  have  formed  a  part  of 
the  Virgin's  bed.  It  was  also  of  old  repute  for 
poulticing.  5'.  aureus  is  a  charming,  slender, 
American  species,  with  cordate  basal  leaves, 
called  golden  ragwort,  and  blooming  in  the 
spring.  Squaw-weeds  are  other  species  of 
Senecio. 

The  section  known  as  Cinerarias,  having  dark- 
blue  rays,  —  a  rare  color  among  Composite, — 
are  greatly  cultivated  and  hybridized,  but  not 
many  other  senecios  are  valued  in  horticulture. 
Among  these  are  the  familiar  German  ivy 
(S.  mikanioides),  an  easily  propagated,  rapidly 
growing,  glabrous,  twining  vine,  with  small  yel- 
low flowers  in  axillary  or  terminal  clusters,  and 
glossy,  deltoid-ovate  leaves ;  and  the  Cape  wy 
(S.  macro  glossiis),  a  beautiful  greenhouse 
climber  with  golden  flowers  as  large  as  mar- 
guerites and  ivy-like  leaves.  One  of  the  "dusty 
millers"  is  S.  cineraria,  a  tall  perennial,  envel- 
oped in  white  wool,  and  with  small  compact 
corymbs  of  rayless  flowers.  The  handsome 
5".  pulcher,  with  reddish-purple  rayed  flowers, 
of  strong  growth  and  cobwebby  foliage ;  the 
great  5".  japonicum,  over  five  feet  high,  and 
extremely  ornamental,  with  its  large  palmate 
leaves,  and  large  yellow  flowers ;  and  the 
5".  petnsites,  valuable  for  its  large  panicles  of 
big,  yellow  fragrant  flowers,  blooming  in  mid- 
winter, .ire  also  cultivated. 

Senefelder,  za'ne-fel-der,  Aloys,  Bohemian 
inventor  of  lithography ;  b.  Prague  6  Nov. 
1771 :  d.  Munich,  Bavaria,  26  Feb.  1834.  The 
son  of  an  actor,  in  early  life  he  tried  unsuccess- 
fully to  be  both  actor  and  dramatist.  Having 
learned  something  of  printing  he  conceived  the 
idea  of  inventing  a  process  of  his  own,  and  was 
finally  led  by  accident  to  his  great  discovery  of 
lithography  (q.v.).  Subsequently  he  made  im- 
portant improvements,  contrived  a  press,  pro- 
cured a  patent,  and  set  up  an  establishment, 
which  he  carried  on  successfully.  In  i8og  he 
was  appointed  inspector  of  the  royal  lithograph- 
ing establishment.  He  published  the  'Elements 
of  Lithography'  (1819),  a  curiously  illustrated 
work,  which  he  translated  into  English  and 
French.  Consult:  Nagler,  'Aloys  Senefelder 
und  dor  Geistliche  Rath  Simon  Schmidt*  (1832). 

Senegal,  sen-e-gal',  West  Africa,  (i)  a 
river  which  flows  into  the  Atlantic  near  Saint 
Louis,  the  capital  of  the  French  colonv  of 
Senegal,  in  lat.  15°  48'  N.  It  is  formed  by  the 
imion  of  the  Hafing  and  the  Bakhoi,  at  Bafulabe, 
the  former  rising  in  the  Futa-Jallon  mountains, 
southwest  of  Timbo,  and  the  latter  near  Wose- 
bugu.  From  the  opposite  or  western  side  of  the 
mountain  in  which  the  Bafing  rises  springs  also 
the  Faleme.  another  great  branch  of  the  Senegal, 
which  runs  north  in  a  more  direct  course  till 
it  joins  the  united  head  streams  above  Bakel. 
The  Senegal  is  about  1,000  miles  long,  and  is 
navigable  up  to  the  cataracts  of  Felou  in  Kas- 
son,  about  700  miles  from  its  mouth.  A  river 
service  from  Saint  Louis  to  Kayes,  460  miles, 
is    maintained   during   the    flood    season,   and   a 


railway  line  has  been  built  from  Kayes  to 
Bafulabe  (82  miles;,  and  is  being  extended  to 
Bamaku  and  Tulimandis  on  the  Niger.  The 
delta  is  marked  by  numerous  marigots  or  chan- 
nels which  disperse  its  waters  through  the  adja- 
cent plains ;  and  its  mouth  is  dangerously  barred, 
so  as  to  be  accessible  only  for  small  vessels  in 
the  dry  season.  Dredging  operations  are  in 
progress  to  facilitate  navigation.  (2)  A  French 
colonial  possession  in  West  Africa  named  after 
the  river  and  comprising  the  coastal  strip  from 
the  British  colony  of  Gambia  north  to  Cape 
Blanco,  and  extending  inland  to  the  French 
Sudan  military  territories.  The  greater  part  of 
this  region  belongs  to  the  district  known  as 
Senegambia  (q.v.).  By  a  decree  issued  in  1899 
the  colony  of  Senegal  was  extended  so  as  to 
include  the  western  part  of  the  former  French 
Sudan  territory,  and  the  area  of  Senegal  is  there- 
fore now  about  80,000  square  miles.  The  whole 
is  under  a  civil  governor,  who  has  direct  juris- 
diction in  the  communes  of  Saint  Louis,  the 
capital,  on  the  coast,  Dakar,  the  chief  port,  near 
Cape  Verde,  Goree.  and  Rufisque.  Several 
other  districts  are  under  administrators,  but  the 
greater  number  of  the  inhabitants  are  only  par- 
tially under  the  control  of  the  French  authori- 
ties. The  colony  is  represented  in  the  French 
chamber  by  one  deputy.  Dakar  is  fortified,  and 
there  is  a  military  force  of  about  3,000  men, 
nearly  one  half  of  them  natives.  Millet,  maize, 
and  rice  are  cultivated  by  the  natives :  the 
natural  products  include  gums,  castor-beans, 
earth-nuts,  cocoanuts,  rubber,  and  kola.  Cattle, 
sheep,  goats,  and  camels  are  domesticated,  and 
some  weaving,  pottery-making,  and  other  indus- 
tries are  carried  on.  In  1900  the  imports  were 
valued  at  over  $g.ooo,ooo.  and  the  exports,  con- 
sisting chiefly  of  earth-nuts.  gums,  and  rubber, 
at  over  $6,500,000,  the  trade  being  chiefly  with 
France,  although  steamers  ply  also  to  Liverpool 
and  Hamburg.  In  1901,  520  miles  of  railway 
line  were  open,  the  chief  line  being  the  coast 
line  between  Dakar,  Rufisque.  and  Saint  Louis. 
A  line  from  Kayes.  at  the  head  of  flood  river 
navigation  on  the  Senegal,  to  the  Niger  is  well 
advanced.  In  the  same  year  there  were  also 
1,400  miles  of  telegraph  and  40  miles  of  tele- 
phone line  in  operation.  The  French  first  set- 
tled Senegal  in  1637.  It  was  taken  by  the  Eng- 
lish in  1756,  retaken  by  the  French  in  1779,  and 
subsequently  held  by  the  English  till  the  peace 
of  1814.  The  settlements  did  not  flourish  till 
the  appointment  of  Gen.  Faidherbe  as  governor 
in  1854.  He  began  a  vigorous  line  of  action, 
subdued  the  Berber  chiefs  who  prevented  the 
French  advance  inland,  and  annexed  their  terri- 
tories. This  policy  was  pursued  in  the  same 
spirit  by  subsequent  governors ;  districts  were 
annexed  and  protectorates  proclaimed  with 
extraordinary  rapidity,  though  the  two  powerful 
chiefs  Ahmadou  and  Samory  occasioned  a  great 
deal  of  trouble.  1887-90.     Pop.  about  1,200,000. 

Senegambia,  sen-e-gam'bi-a.  West  Africa, 
so  named  from  the  Senegal  and  Gambia  rivers 
(qq.v.),  an  extensive  region  comprising  the 
countries  between  lat.  10°  and  17°  N:  Ion.  4° 
and  17°  30'  W. :  bounded  on  the  north  by  the 
Sahara,  south  by  Guinea,  and  west  by  the 
Atlantic.  The  area  is  estimated  at  from  400,000 
to  700,000  square  miles,  and  is  almost  wholly 
under   French    influence,   with   the  exception   of 


SENIJEXTEE  —  SENNA 


Bissagos  Island,  and  some  coast  territory  at  the 
mouth  of  the  Rio  Grande  River,  belonging  to 
Portugal,  and  the  British  Gambia  colony  at  the 
mouth  of  the  Gambia.  The  name  Senegambia 
is  not  used  by  the  French,  who  call  their  colony 
and  protectorate  Senegal  (q.v.).  The  western 
portion  of  the  country  is  a  low,  flat,  and  to  a 
great  extent  swampy  plain.  East  of  this  the 
country  is  mountainous,  and  the  valleys  run 
north  and  soutli.  The  principal  rivers  are  the 
Senegal,  the  Gambia,  the  Jeba  or  Rio  Grande, 
and  the  Nunez.  In  the  level  tract  bordering  the 
coast  the  rivers  during  floods  overflow  their 
banks,  inundating  the  plains,  and  become  con- 
nected with  one  another  by  means  of  canals. 
On  the  lower  Senegal,  so  far  as  the  inundation 
reaches,  vegetation  is  very  luxuriant.  Rice, 
maize,  and  other  grains,  with  bananas,  manioc, 
and  yams,  are  cultivated  equally  on  the  hills  and 
plains.  The  orange,  citron,  and  other  fruits 
introduced  by  the  Portuguese  are  now  exten- 
sively cultivated  on  the  hills.  Wild  animals 
comprise  the  elephant,  hippopotamus,  monkeys, 
antelopes,  gazelles,  lion,  panther,  leopard,  hyenas, 
jackal,  crocodile,  etc.  The  climate  is  intensely 
hot.  and  unhealthful  for  Europeans.  The  in- 
habitants are  of  many  races,  the  principal  being 
the  Yolofs,  Foolahs,  and  Mandingoes.  These 
negro  tribes  inhabit  for  the  most  part  Middle 
Senegambia,  between  the  Senegal  and  the  Gam- 
bia. Upper  Senegambia,  to  the  north  of  the 
Senegal,  is  largely  inhabited  by  Moors,  who 
carry  on  an  e.xtensive  trade  in  gum,  etc.,  with 
the  Europeans.  The  total  population  is  esti- 
mated at  12,000,000. 

Senijextee.     See  Salish.\n  Indians. 

Senil'ity.      See  Old  Age,  Diseases  of. 

Senior,  se'nyor,  Nassau  William,  English 
political  economist;  b.  Compton  26  Sept.  1790; 
d.  Kensington  Gore,  London,  4  June  1864.  He 
was  graduated  from  Eton  and  from  Oxford,  and 
in  1819  was  called  to  the  bar  at  Lincoln's  Inn. 
He  was  the  first  professor  of  political  economy 
at  Oxford  1825-30;  was  appointed  a  master  in 
chancery  in  1836,  and  resumed  his  chair  at 
Oxford  in  1S47.  Of  his  writings,  which  com- 
prise a  number  of  excellent  treatises  on  political 
economy,  mention  may  be  made  of  'An  Outline 
of  the  Science  of  Political  Economy'  (1836); 
'Political  Economy'  (1850)  ;  'Essays  on  Fic- 
tion' (1864);  and  'Historical  and  Philosophical 
Essays'  (two  vols.,  1865). 

Senlac,  scn'lak,  or  Hastings,  Battle  of,  the 
one  battle  in  the  Norman  conquest  of  England. 
It  was  fought  14  Oct.  1066  at  Senlac  Hill,  a  few 
miles  from  Hastings,  between  William,  Duke 
of  Normandy,  and  Harold  II.  (q.v.),  king 
of  England.  Harold's  fortified  position  was 
attacked  at  9  a.m.  by  the  Norman  army  in 
three  divisions,  strong  in  cavalry  and  archers, 
the  centre  led  by  William  in  person.  The  Eng- 
lish made  a  stout  resistance  with  their  battle- 
axes  and  other  weapons,  but  part  of  them  pur- 
suing William's  flying  Bretons,  the  whole  body 
was  led  nito  a  trap  by  the  feigned  retreat  of 
many  of  the  Norman  forces,  the  disordered 
ranks  of  the  English  being  easily  over- 
borne by  their  enemies,  who  stormed  and  car- 
ried the  hill.  The  death  of  Harold,  who  was 
pierced  in  the  eye  by  an  arrow  about  sunset, 
disheartened  his  men,  and  they  shortly  dispersed. 


Battle  Abbey  was  erected  by  William  on  the 
field  where  Harold  fell,  and  portions  of  it  still 
exist.  Among  the  literary  treatments  of  the 
event  are  two  poems  of  Chatterton  and  a  drama 
by  Cumberland.  Consult:  Green,  'The  Con- 
quest of  England'  (1899)  !  Freeman.  'Norman 
Conquest,'  Vol.  HI.  (1876).     See  William  I. 

Senn,  Nicholas,  American  surgeon:  b. 
Buchs,  Switzerland,  31  Oct.  1844.  He  was 
brought  to  this  country  when  a  boy  and  settled 
in  Wisconsin.  He  was  educated  at  the  Chicago 
Medical  College  and  the  University  of  Munich, 
was  house  physician  at  the  Cook  County  Hos- 
pital 1868-9  and  practised  medicine  in  Wisconsin 
1869-93,  being  at  one  time  surgeon-general  of 
that  State.  Since  1893  he  has  practised  in  Chi- 
cago, where  he  was  attending  surgeon  of 
the  Presbyterian  Hospital,  and  surgeon-in-chief 
of  the  St.  Joseph's  Hospital.  He  was  appointed 
in  1898  chief  surgeon  of  the  6th  Army  Corps, 
ranking  as  lieutenant-colonel  of  volunteers,  and 
chief  of  staff  in  the  field.  From  1884-90  he 
was  professor  of  surgery  at  the  College  of  Phy- 
sicians and  Surgeons,  Chicago,  and  since  1890 
has  been  professor  of  practical  and  clinical 
surgery  at  the  Rush  Medical  College.  He  is 
also  professor  of  surgery  at  the  Chicago  Poly- 
clinic, and  lecturer  on  military  surgery  at  Chi- 
cago University.  He  has  written  voluminously, 
among  his  works  being  'Four  Months  amongst 
the  Surgeons  of  Europe'  ;  'Experimental  Sur- 
gery >  (1889);  'Surgical  Bacteriology'  (18S9)  ; 
'Principles  of  Surgery';  'Tuberculosis  of 
Bones  and  Joints'  ;  'Medico-Surgical  Aspects  of 
the  Spanish-American  War'  ;  'Around  the 
World  via  Siberia';  and  a  'Nurse's  Guide  for 
the  Operating  Room'    (1903). 

Senna,  a  nauseous,  bitter,  but  valuable  pur- 
gative drug,  obtained  from  the  leaves  of  sev- 
eral tropical  species  of  the  leguminous  genus 
Cassia  (q.v.).  The  officinal  species  are  shrubby 
plants,  with  nearly  re.gular,  five-merous  flowers 
in  racemes  and  alternate,  pinnate  leaves  sub- 
divided into  many  leaflets.  Alexandrian  senna 
is  formed  of  the  leaflets  of  Cassia  acutifolia, 
which  are  dried  by  cutting  the  shrubs  until  the 
leaflets  shrivel  and  tumble  off,  and  are  then  ex- 
ported from  Nubia.  C.  ausustifolia  (C. 
elongata)  grows  in  and  about  .^rabia.  where  it 
was  used  in  domestic  practice  by  the  .\rabs,  who 
were  apparently  the  first  to  introduce  the  drug 
to  Europe.  It  is  called  Indian  senna,  as  it  is 
cultivated  in  South  India.  Bombay  senna  is  a 
very  inferior  quality  of  this  variety,  much  mixed 
with  stalks  and  dead  leaves ;  the  variety  Tin- 
nevelly,  on  the  contrary,  is  the  largest  and  clean- 
est senna  in  commerce.  C.  obovata.  formerly  of 
good  repute,  producing  senna-pods,  and  culti- 
vated in  India,  is  now  classed  among  the  inferior 
qualities,  and  rarely  met  with  except  as  an 
adulterant.  Still  other  sennas  are  known  under 
the  name  of  the  port  of  export,  or  place  of 
growth.  American  or  wild  senna  is  the  Cassia 
marylnndica.  a  perennial  abundant  in  the  south- 
ern United  States,  sometimes  eight  feet  high, 
with  obtuse,  oblong  leaflets,  numerous  yellow 
flowers,  with  clawed  petals,  and  long  linear 
pods.  It  has  the  qualities  of  oriental  senna  in 
a  lesser  degree,  and  was  formerly  used  for  the 
same  purposes  in  pop\iIar  medicine.  Bladder 
senna  is  the  CnUitca  arhorescens.  and  is  also  a 
purgative  sometimes  called  bastard  senna. 


SENNAAR—  SENSATION 


Sennaar,  sF-nar',  North  Africa,  a  region 
extending  between  the  Blue  and  the  White  Nile, 
from  Khartum  to  Fazogl.  or  in  a  broader  sense 
a  province  of  the  Egyptian  Sudan.  It  covers  an 
area  of  40,000  square  miles.  Generally  speak- 
ing, it  is  a  broad  plain  with  occasional  granite 
mountain  heights,  and  at  the  north  steppes 
thickly  overgrown  by  wild  grass  and  bushes ;  at 
the  southeast  tall  forests  intersected  by  fertile 
valleys.  Gold  and  iron  occur,  and  palms,  tama- 
rinds, etc.,  grow  on  the  plain.  Monkeys,  lions, 
gazelles,  giraffes,  elephants,  besides  marsh  and 
water-birds,  are  numerous ;  also  domestic  ani- 
mals. The  chief  occupation  is  fishing.  The 
products  are  rice,  grain,  melons,  tobacco,  sugar, 
senna,  ebony,  and  sandal-wool.  The  climate  is 
exceedingly  warm,  and  during  the  rainy  season 
unhealthful.  The  inhabitants  are  negroes — the 
Fundj,  Nubian,  and  Galla,  and  of  mixed  races, 
and  are  sometimes  classified  according  to  color. 
Slaves  are  imported.  Sennaar  (pop.  10.000). 
the  former  capital,  stands  on  the  Bahrel-Azrik 
or  Blue  Nile.  The  other  towns  are  Fazogl  (or 
Famaka).  Roseres.  Wod-Medineh.  and  Khar- 
tum. Near  the  latter  town  are  the  ex- 
tensive ruins  of  Soda,  the  ancient  capital  of  the 
Funj. 

Sennacherib,  se-nak'e-rTb,  an  Assyrian  king, 
son  of  Sargon.  succeeded  his  father  on  the 
throne  705  B.C.  Among  his  first  acts  as  king 
w-as  the  suppression  of  the  revolt  of  Babylonia, 
and  after  accomplishing  this  he  directed  his 
arms  against  the  Aramean  tribes  on  the  Tigris 
and  Euphrates,  of  whom  he  took  200.000  cap- 
tive. He  then  reduced  a  portion  of  Media,  till 
then  independent ;  placed  under  tribute  Tyre. 
Aradus,  and  other  Phoenician  cities:  advanced 
against  Philistia.  made  war  upon  Egj-pt,  and 
finally  marched  against  Hezekiah,  kmg  of  Judah, 
who  had  revolted.  Hezekiah,  terrified,  yielded 
in  a  panic,  and  paid  the  tribute  exacted,  namely, 
300  talents  of  silver  and  30  talents  of  gold.  On 
his  return  to  Assyria  Sennacherib  made  another 
attack  on  Babylonia,  and  afterward  reinvaded 
Judah.  Having  marched  through  Palestine  he 
laid  siege  to  Libnah  and  Lachish,  and  finding 
that  his  messengers  Tartan,  Rabsaris,  and  Rab- 
shakeh  had  failed  in  obtaining  the  submission 
of  Hezekiah.  he  wrote  an  intimidating  letter 
to  Hezekiah;  but  before  he  could  bring  his 
forces  against  the  city,  according  to  the  Bible 
record,  a  visitation  from  the  Lord  during  the 
night  caused  the  death  of  185,000  of  his  troops. 
In  consequence  of  this  calamity  Sennacherib 
returned  to  Nineveh  and  troubled  Judah  no 
rnore.  From  Herodotus  we  learn  of  the  Egyp- 
tian tradition  regaj-ding  the  destruction  of 
Sennacherib's  host,  which  is,  that  a  multitude 
of  field  mice,  devoured  all  the  quivers  and  bow- 
strings of  the  enemy,  and  gnawed  the  thongs 
by  which  they  bound  on  their  shields.  No  men- 
tion of  the  destruction  of  his  host  is  found  in 
the  monuments  of  Sennacherib.  Sennacherib 
was  one  of  the  greatest  of  the  Assyrian  kings, 
and  was  not  only  a  great  warrior  but  also  a 
great  builder.  His  greatest  architectural  work 
was  the  palace  of  Koyunjik,  which  covered  an 
area  of  fully  eight  acres.  Of  the  death  of 
Sennacherib  all  that  is  known  is  contained  in 
the  brief  Scripture  statement  of  2  Kings  xix.  37 
and  Isa.  xxxvii.  38.  from  which  it  appears  he 
was  murdered  by  his  own  sons. 
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Sens,  France,  archiepiscopal  city  and  capital 
of  an  Arrondissement  in  the  Department  of 
Yonne ;  situated  on  the  right  bank  of  the 
Yonne  River,  70  miles  southeast  of  Paris.  The 
city  contains  the  Cathedral  of  Saint  Etienne 
dating  from  the  12th  century,  and  a  fine  city 
hall,  which  contains  also  a  museum  of  precious 
stones,  a  library,  and  an  art  gallery.  Manu- 
factures consist  chiefly  of  fertilizers,  farm 
implements,  leather,  glue,  serge,  etc.,  and  there 
is  considerable  trade  in  wine.  corn,  hemp,  and 
flax.  Sens  was  known  in  ancient  times  as 
Agenticum.  and  later  as  Senones,  and  was  one 
of  the  largest  cities  of  Gaul,  vestiges  of  the  old 
Roman  walls  still  being  visible.     Pop.   14.962. 

Sensation.  This  term  is  used  broadly  to 
designate  any  form  of  consciousness  which 
originates  immediately  from  the  stimulation  of 
the  sensory  end-organs  of  the  nervous  system. 
(e.  g.,  the  eye  or  ear).  This  usage  fails,  how- 
ever, to  distinguish  between  sensation  and  sense 
perception.  In  the  narrower  psychological 
meaning  sensation  applies  to  the  clcviciitary 
forms  of  consciousness  originating  under  the 
conditions  mentioned.  Sensations  are  in  this 
technical  sense  cognizant  of  simple  sensuous 
qualities,  such  as  color,  tone.  etc.  (some  40,000 
or  more  simple  qualities  can  be  discriminated), 
whereas  perceptions  are  cognizant  of  objects. 
For  example,  we  perceive  a  sunset,  a  complex 
visual  object  displaying  various  color  qualities. 
c.  g.,  whiteness,  redness,  etc..  of  which  we  be- 
come conscious  as  sensations.  These  sensa- 
tions are  regarded  as  simple  and  incapable  of 
further  analysis.  We  perceive  a  musical  sound 
when  a  note  is  struck  upon  the  piano.  This 
sound  is  made  up  of  a  simple  fundamental  tone 
and  its  overtones.  Our  consciousness  of  one  of 
these  simple  pure  tones  is  a  sensation.  On  these 
terms  sensation  is  evidently  largely  an  abstrac- 
tion of  the  psychologist.  Our  actual  sensory 
consciousness  is  commonly  cognizant  of  objects. 
/.  c,  is  perceptual. 

Certain  authors  extend  the  meaning  of  sensa- 
tion so  as  to  include  not  only  all  elementary 
sense  qualities  arising  directly  from  sensory 
stimuli,  but  also  all  such  qualities  when  aroused 
in  processes  of  imagination,  as  when,  for  in- 
stance, one  closes  the  eyes  and  gets  a  visual 
image  of  a  rose.  They  speak  therefore  of 
peripherally  and  centrally  originated  sensations. 
In  so  far  as  this  usage  calls  attention  to  the  fact 
that  the  sensory  and  ideational  etciuciits  arc 
qualitatively  alike,  whether  called  out  by  central 
or  peripheral  stimulation,  it  is  justifiable.  But 
well-established  custom  is  violated  by  the  proce- 
dure and  it  may  be  questioned  whether  it  will 
endure. 

The  commonly  recognized  groups  of  sensa- 
tions are  as  follows:  color,  including  brightness, 
sound,  taste,  smell,  pressure,  heat.  cold.  pain, 
articular,  tendinous,  muscular,  thirst,  hunger. 
sex,     circulatory     (including     tickling,     itching. 
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etc.).  respiratory  and  static  (dizziness  sensa- 
tions from  the  semicircular  canals  of  the  ear). 

Psychologists  are  wont  to  treat  sensation 
under  four  principal  aspects,  i.  c  quality,  dura- 
tion, intensity,  and  e-xtensity.  Of  these  four 
quality  is  generally  considered  most  basal.  A 
sensation  of  tone,  for  example,  may  vary  in 
duration  without  appreciable  alteration  of  the 
pilch,  which  constitutes  its  most  essential  quality. 
Again,  a  color  sensation  may  under  certain 
conditions  vary  in  extent  without  noticeal)le 
variation  of  quality.  But  a  sensation  which  had 
no  duration  or  no  intensity  would  obviously  be 
no  sensation  at  all,  and  in  general,  if  any  aspect 
which  a  given  sensation  can  manifest  be  reduced 
to  zero,  the  whole  sensation  vanishes.  Certain 
psychologists  maintain  that  every  sensation  pos- 
ses.ses  all  these  aspects,  but  probably  the  ma- 
jority hold  that  auditory  sensations  at  least,  and 
perhaps  a  few  others,  like  smell,  are  lacking  in 
extensity.  Certain  interesting  facts  concerning 
the  relations  of  sensation  intensities  to  one  an- 
other are  formulated  in  Weber's  and  Fechner's 
laws.  According  to  Weber  equal  differences  in 
sensation  intensity  are  produced  by  relatively 
equal  differences  in  stimulus  intensity.  If  we 
place  a  weight  of  20  grams  upon  the  hand,  we 
shall  notice  no  change  until  we  have  added 
another  whole  gram  i.  e..  iV  of  the  original 
stimulus.  If  we  take  a  weight  of  100  grams,  we 
must  now  add  not  one  gram  but  jV  of  100  grams 
or  5  grams,  before  we  notice  a  change.  The 
same  sort  of  relation  holds  for  a  number  of  the 
senses  within  the  medium  ranges  of  intensity. 

Sensations  depend  upon  the  stimulation  of 
specific  end-organs  connected  with  specific  brain 
centers.  No  one  ever  gets  visual  experiences 
who  does  not  possess  an  optical  center  in  the 
cerebral  cortex  and  who  has  not  at  some  time 
possessed  a  functioning  retina.  No  one  ever 
gets  auditory  experience  without  a  similar  use 
of  the  ear  and  the  auditory  cortex,  and  the  same 
sort  of  thing  is  true  for  each  of  the  sensations. 

The  stimuli  which  produce  sensation  arc 
classified  as  adeiiuatc  and  inadequate,  internal 
and  external,  mechanical  and  chemical.  The 
only  pair  which  requires  any  explanation  is  the 
first.  Each  sense  organ  is  fitted  to  respond 
primarily  to  some  special  form  of  physical 
stimulus,  e.  g.,  the  eye  tc  light,  the  ear  to  sound, 
etc.  Such  stimuli  are  called  adequate.  In  ad- 
dition to  these  adccpiate  stimuli,  however,  the 
senses  can  be  aroused  by  other  forms  of  stimula- 
tion designated  inadequate.  Thus  an  electric 
current  conducted  to  tlie  frontal  region  of  the 
head  may  produce  sensations  of  light.  Pressure 
on  the  eyeballs  similarly  occasions  color  sensa- 
tions. It  may  be  added  that  sensations  often 
continue  after  the  stimulus  is  removed.  Such 
sensations  are  known  as  after-sen.sations.  In 
the  case  of  vision  they  present  very  remarkable 
characteristics  and  are  commonly  called  after- 
images. 

Sensations  combined  in  various  ways  and  re- 
instated in  the  form  of  memory  and  imagination 
furnish  the  basis  of  all  our  ideas.  They  are  ac- 
cordingly the  foundations  upon  which  rests  the 
whole  structure  of  knowledge.  To  understand 
iheir  function  in  this  particular  it  must  be  borne 
in  mind  that  in  actual  experience  they  are  not 
mere  naked  qualities,  but  that  they  serve  to  con- 
vey meanings  and  that  it  is  in  this  manner  that 
they  achieve  fundamental  import  for  mental  life. 
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Sensation,  Organic.  The  term  organic 
sensation  is  nowadays  applied  broadly  to  all 
those  sensations  which  originate  from  internal 
bodily  stimulations.  They  are  called  forth  by 
mechanical,  chemical,  and  thermal  changes  in 
the  organism.  Among  the  sensations  which  are 
commonly  held  to  belong  to  this  group  may  be 
mentioned  pain,  pressure,  and  temperature  from 
the  interior  of  the  organism ;  sensations  from 
the  muscles,  tendons,  and  joints  ;  sensations  from 
the  alimentary  canal;  sensations  from  the  cir- 
culatory, respiratory,  and  sexual  organs ;  and 
finally  sensations  which  are  supposed  to  origi- 
nate from  the  semicircular  canals  of  the  internal 
ear.  These  sensations  are  sometimes  distin- 
guished from  the  other  forms  of  sensation  like 
vision  and  hearing  on  the  ground  that  they  con- 
vey to  us  primarily  a  knowledge  of  the  state  of 
our  own  organism  rather  than  knowledge  about 
the  external  world.  This  distinction  is,  how- 
ever, only  roughly  accurate. 

The  sensation  qualities  which  originate  from 
these  senses  can  be  descrilied  only  with  ap- 
proximate accuracy,  for  psychological  analysis 
has  not  succeeded  as  yet  in  unravelling  all  their 
complexities.  Pain,  pressure,  and  temperature 
are  familiar  experiences  requiring  no  descrip- 
tion. From  the  muscles  we  obtain  sensations 
which  suggest  dull  pressure,  becoming  under 
conditions  of  fatigue  somewhat  unpleasant  and 
in  conditions  of  cramp  leading  to  distinct  pain. 
From  the  tendons  we  obtain  sensations  which  in- 
form us  of  the  movement  of  our  limbs  and 
particularly  sensations  of  strain  and  resistance. 
It  is  generally  held  that  from  the  joints  we 
receive  important  sensations  which  also  inform 
us  of  the  movements  of  our  limbs  and  in  partic- 
ular make  us  aware  of  their  position.  Certain 
authorities  have  called  in  question — both  on 
anatomical  and  psychological  grounds— the 
significance  of  the  articular  sensations.  These 
sensations  from  muscles,  tendons,  and  joints 
commonly  occur  together  and  arc  sometimes 
spoken  of  in  a  group  as  the  'muscle  sense'  or 
the  kina;sthetic  senses.  Experimental  devices 
are  necessary  in  order  to  isolate  them  from  one 
another.  The  circulatory  processes  are  probably 
responsible  for  such  subjective  sensations  as 
feverishness,  shivering,  'pins  and  needles,'  itch- 
ing, tingling,  and  tickling.  Of  course  certain  of 
these  sensations  are  at  times  called  forth  by 
direct  external  causes.  The  heart  itself  oc- 
casionally gives  rise  to  very  distinct  sensations, 
commonly  of  a  painful  character.  The  respira- 
tory organs  are  probably  responsible  for  our 
feelings  of  suffocation,  of  'stulVmess'  and  clo.se- 
ness  as  well  as  for  those  of  freshness  and 
stimulation  in  the  air.  The  alimentary  canal 
occasions  at  least  three  specific  (lualities:  hunger, 
thirst,  and  nausea.  Undoubtedly  the  processes 
of  secretion  and  excretion  affect  the  general  lone 
of  consciousness  from  time  to  time,  although, 
with  the  exception  of  the  sexual  organs,  it  is 
dilTicult  to  say  whether  they  |)roduce  any  real 
sensations  apart   from  those  already  mentioned. 
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The  respiratory,  circulatory,  alimentary,  and 
.sexual  sensations  are  .sometimes  spoken  of  as 
the  'vital  sensations.' 

The  semicircular  canals  together  with  the 
vestibular  portion  of  the  internal  ear  are  com- 
monly regarded  as  responsible  for  our  impres- 
sions of  the  movement  of  the  body  as  a  whole; 
but  it  seems  certain  that  under  ordinary  condi- 
tions other  senses  contribute  to  these  impres- 
sions, and  only  in  the  case  of  dizziness  is  it  at 
all  clear  that  the  sensations  themselves  are  dif- 
ferent from  those  hitherto  mentioned.  It  is  in 
any  case  reasonably  certain  that  these  organs 
constitute  part  of  a  reflex  system  by  means  of 
which  the  bodily  equilibrium  is  maintained. 

The  term  coinmon  sensation,  or  soinetimes 
common  feeling,  has  been  applied  more  or  less 
indefinitely  to  this  whole  organic  group  of  sensa- 
tions with  special  reference  to  the  fact  that  our 
general  feelings  of  vigor,  health,  discomfort,  de- 
pression, and  so  on  depend  upon  them.  When 
these  terms  are  used  at  present  they  are  inore 
commonly  applied  to  sensations  like  pressure 
and  pain,  which  are  conceived  as  widely  dis- 
tributed over  the  body  and  therefore  as  more  or 
less  common  to  the  impressions  gained  from 
various  sense  organs. 

Organic  sensations  are  undoubtedly  de- 
pendent like  other  sensations  on  the  stimulations 
of  sensory  end-organs  connected  with  centripetal 
neural  pathways  leading  to  tlie  brain.  These 
end-organs  instead  of  being  placed  upon  the  sur- 
face of  the  body.  like  those  of  the  more  familiar 
senses,  are  imbedded  in  the  various  deep-lying 
tissues  of  the  organism.  A  marked  peculiarity 
of  many  of  these  sensations  is  their  tendency  to 
set  up  massive,  wide-spread  irradiating  effects 
often  quite  remote  from  the  seat  of  stimulation. 
This  is  probably  brought  about  by  means  of  the 
intimate  connections  of  many  of  these  organic 
sensory  nerves  with  the  sympathetic  nervous 
system.  This  is  less  true  of  the  kinaesthetic 
sensations  and  certain  forms  of  pressure  than  of 
the  remaining  members  of  the  group.  Pain 
affords  many  striking  instances. 

The  organic  sensations  play  an  extremely  im- 
portant part  in  the  phenomena  of  feeling  and 
emotion.  In  such  emotions,  for  example,  as 
fear  and  anger  it  is  clear  that  a  large  part  of 
the  content  of  our  feeling  is  made  up  by  sensa- 
tions of  this  character,  e.  g.,  sensations  of  tin- 
gling or  flushing  which  come  from  circulatory 
changes  in  the  skin,  painful  sensations  from  the 
region  of  the  heart,  sensations  of  choking  which 
come  from  the  respiratory  passages,  sensations 
of  trembling  which  come  from  the  motor 
mechanisms,  and  so  on.  The  James-Lange 
theory  of  emotion,  whose  essential  contentions 
are  now  for  the  most  part  generally  admitted, 
makes  the  reflex  stimulation  of  these  organic 
sensations  the  cardinal  fact  in  emotion  whereby 
it  is  distinguished  from  other  forms  of  con- 
sciousness. 

These  sensations  are  also  held  to  possess  dis- 
tinct significance  for  the  processes  of  memory 
and  recognition.  It  is  thus  maintained  by  cer- 
tain authorities  that  the  characteristic  p.sy- 
chological  process  when  we  recognize  a  familiar 
object  is  found  in  the  arousal  of  certain  of  these 
organic  sensations  which  are  called  forth  by 
familiar  objects,  whereas  a  different  set  of  or- 
ganic qualities  is  aroused  by  unfamiliar  objects. 
It   seems    fairly   certain   in   any    event    that   the 


process  of  recognition  is  characterized  by  the 
presence  of  a  definite  mood,  and  the  specific 
qualities  of  our  various  moods  are  by  general 
consent  of  psychologists  determined  by  the 
presence  of  definite  organic  sensations. 

Ribot  and  others  urge  furthermore  the 
existence  of  'affective  memory.'  By  this  they 
mean  that  in  addition  to  our  ability  to  recall 
ideas  and  in  addition  to  our  ability  to  remember 
whether  any  given  past  experience  was  agree- 
able or  disagreeable,  we  possess  the  capacity 
actually  to  reinstate  in  some  measure  the  original 
affective  coloring  of  a  past  experience.  This 
is  brought  about,  they  maintain,  either  by  our 
capacity  freshly  to  arouse  the  organic  sensations 
which  originally  belonged  to  the  experience,  or 
by  our  ability  to  arouse  the  images  or  mental 
copies  of  these  sensations.  Certain  psychologists 
deny  the  existence  of  these  images.  Without 
attempting  a  discussion  of  the  merits  of  this 
doctrine  it  is  safe  to  say  that  individuals  vary 
vastly  in  the  degree  to  which  they  actually 
possess  this  capacity  of  fresh  arousal  of  either 
the  organic  images  or  sensations  characterizing 
a  former  experience. 

Aside  from  the  particulars  already  mentioned 
organic  sensations  possess  small  value  for  the 
cognitive  side  of  mental  life.  They  bring  us 
relatively  little  exact  knowledge  and  in  condi- 
tions of  health  come  only  infrequently  to  clear 
consciousness.  On  the  other  hand  they  are 
ordinarily  marked  with  distinct  feeling-tone,  are 
definitely  agreeable  or  disagreeable.  Under  con- 
ditions of  health  they  seem  to  afford  the  basis 
of  our  feeling  of  well-being,  a  feeling  wliich  is 
sometimes  vivid  but  usually  dim  .and  vague. 
They  are  very  disagreeable  and  painful  when 
the  bodily  processes  are  overtaxed  or  disturbed 
in  any  way  and  it  is  in  connection  with  such  ex- 
periences that  we  most  often  find  them  coining 
distinctly  into  the  foreground  of  the  mind.  The 
discomfort  of  indigestion,  extreme  fatigue,  and 
headache  will  illustrate  the  point. 

Although  their  value  for  our  knowledge 
processes  is  small,  their  significance  for  the  life 
of  impulse  and  volition  is  tremendous.  The  two 
great  impulses  represented  by  hunger  and  sex 
may  suffice  to  illustrate  this  side  of  the  subject. 
All  our  processes  of  will  and  the  whole  sub- 
structure of  character  are  honeycombed  with 
influences  which  originate  in  these  impulses,  and 
the  impulses  themselves  are  but  the  motor  ex- 
pressions of  stimulations  from  organic  sensa- 
tions. 
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Sensa'tionalism,  in  philosophy,  the  doc- 
trine that  our  ideas  originate  solely  in  sensa- 
tion and  consist  of  sensations  transformed. 
Locke  has  been  classed  with  Condillac  and 
other  philosophers  of  the  iSth  century  as  hold- 
ing the  doctrine  of  sensationalism;  but  Locke 
teaches  that  "all  human  thoughts,  even  the  most 
complex  and  abstract,  are  due  to  experience" : 
they  are  all  made  up  of  "simple  ideas,"  and  are 
due  to  phenomena  of  which  we  are  percipient  in 
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the  five  senses,  or  else  they  are  due  to  reflexion 
on  "the  operations  of  the  mind."  Condillac 
most  distinctly  refers  all  ideas  to  sensation.  He 
supposes  a  statue  organized  within  like  a  man, 
but  as  yet  without  sensibility.  He  endows  this 
statue  with  one  sense  after  another  till  it  be- 
comes perfectly  a  human  being,  and  holds  that 
it  then  would  possess  exactly  the  same  ideas  as 
ourselves,  though  in  its  first  state  it  had  no  ideas. 

Sense-organs.    See  Anatomy,  Comparative. 

Senses,  special  faculties  of  sensation  by 
means  of  which  the  mind  obtains  knowledge 
of  external  objects  and  phenomena.  The  senses, 
five  in  number,  are  touch,  taste,  smell,  sight,  and 
hearing.  The  four  last  named  are  operative  be- 
cause of  special  organs  connected  by  special 
nerves  with  the  brain,  .-^s  to  touch,  while  there 
are  special  organs,  it  is  an  unsettled  question 
whether  tactile  sensations  are  conveyed  by  spe- 
cial nerves  or  by  the  ordinary  sensory  nerves  of 
the  skin.  The  organs  of  sense  are  in  reality 
working  tools  of  the  brain,  and  depend  upon  the 
alertness  of  the  brain  for  efficiency.  It  is  in 
fact  the  brain  that  sees,  hears,  etc.  As  sight, 
hearing,  and  touch  seem  to  be  most  concerned 
with  the  wants  of  the  intellect,  they  are  some- 
times spoken  of  as  the  intellectual  senses ;  while 
taste  and  smell,  being  intimately  connected  with 
nutrition,  are  known  as  the  corporeal  senses. 

Cultivation  of  the  senses,  especially  if  begun 
in  early  life,  will  develop  their  usefulness.  It 
produces  the  accurate  hearing  of  the  musician, 
the  keen  ej'esight  of  the  pilot,  engineer,  and 
expert  microscopist,  and  the  accurate  touch  of 
the  blind.  But  training  may  be  carried  to  such 
an  extent  as  to  make  these  senses  sources  of 
misery.  Certain  persons  are  painfully  conscious 
of  the  slightest  discord ;  others  almost  in- 
stantaneously detect,  with  a  feeling_  of  disgust, 
the  inharmonious  blending  of  tints  w^hich,  to  the 
average  person,  are  all  in  harmony;  still  others 
are  made  uncomfortable  by  an  odor  perceptible 
to  none  but  themselves.  All  the  senses  become 
accustomed  to  continued  impressions,  so  that 
they  no  longer  perceive  their  existence.  This 
condition  may  prove  a  source  of  danger,  for  one 
may,  for  example,  become  habituated  to  harm- 
ful odors.  Sense-education  of  the  feeble- 
minded, as  accomplislied  by  Seguin  and  his  wife, 
by  "constant,  assiduous,  philosopliical  training," 
is  a  noteworthy  achievement.  It  seems  to  be  a 
rule,  with  but  few  exceptions,  that  when  one 
sense  is  lost  or  seriously  impaired  nature  sharp- 
ens some  other. 

Touch,  or  tactile  sensibility,  enables  us  to 
appreciate  by  actual  contact,  the  size,  form  and 
consistency  of  objects  and  the  character  of  their 
surface.  It  is  most  sensitive  in  the  margin  of 
the  lips,  tip  of  the  tongue,  palms  of  the  hands, 
and  under  surfaces  of  the  fingers.  Some  writers 
speak  of  "general  sensiliility"  as  one  of  the 
'senses,  and  include  under  this  term,  touch,  mus- 
tular  sense  or  the  sen.sc  of  pressure,  sense  of 
temperature,  etc.  The  organs  of  touch  ^re  end- 
hulbs  and  tactile  corpuscles.  See  Muscle- 
Sense. 

Taste  enables  iis  to  discover  and  recognize 
flavors.  This  sense  resides  in  the  tongue,  soft 
palate,  uvula,  pillars  of  the  fauces,  tonsils,  and 
the  upper  part  of  Ihc  pharynx.  The  organs  of 
taste  arc  taste-buds  and  various  papilla;.  The 
nerves  of  taste  are  the  gustatory  branch  of  the 


fifth  pair  of  cranial  nerves  and  the  lingual  branch 
of  the  glosso-pharyngeal  nerve.  Only  those 
substances  can  be  lasted  which  are  dissolved, 
and  at  the  same  time  the  mucous  membrane  of 
the  mouth  must  be  moist. 

Smell  is  the  sense  by  which  odors  are  per- 
ceived. The  olfactory  nerve  is,  like  the  optic 
nerve,  a  prolongation  of  the  cerebrum.  The 
olfactory  bulb  is  at  the  anterior  extremity  of  the 
olfactory  nerve  (more  strictly  the  olfactory 
tract),  of  which  it  is  an  enlargement,  and  the 
development  of  the  bulb  bears  direct  relation 
to  the  acuteness  of  smell.  In  some  animals,  in 
which  smell  is  very  acute,  the  bulb  is  of  such 
size  that  it  is  called  the  olfactory  lobe.  In  man 
the  impressions  of  this  sense  often  need  to  be 
confirmed  through  other  senses.  Odors,  to  be 
recognized,  must  be  presented  in  a  gaseous  or 
vaporous  form.  Dryness  of  the  mucous  mem- 
brane of  the  nose  and  excessive  secretion  blunt 
the  sense  of  smell.  Some  persons  are  so  sus- 
ceptible to  odors  and  emanations  that  the  smell 
of  certain  substances,  as  of  roses,  new-mown 
hay,  etc.,  or  of  certain  powdered  drugs,  may 
excite  in  them  an  inflammation  of  the  nasal 
passages.  Hay  fever  (q.v.)  is  one  form  of  such 
inflanmiation.  There  is  an  intimate  relation 
between  smell  and  taste.  Delicate  flavors  are 
not  appreciated  when  the  nose  is  obstructed,  as 
by  catarrh,  etc.,  or  in  cases  of  anosmia  (q.v.), 
loss  of  the  sense  of  smell.  Smell  influences  the 
respiratory  process,  and  the  breathing  of  a  fine 
odor  increases  the  amplitude  of  the  respiratory 
movements.  The  sense  of  smell  may  be  highly 
developed,  especially  where  there  is  deficiency 
in  other  senses.  By  it  certain  blind  and  deaf 
persons  are  able  to  recognize  any  one  with 
whom  they  have  previously  come  in  contact. 
This  delicate  sense  is  impaired  by  oversecretion 
of  the  nasal  mucous  membrane  (catarrh),  by  its 
dryness  or  its  frequent  irritation,  and  may  be 
destroyed  by  disease  or  injury. 

Sight  is  the  faculty  whereby  we  receive  im- 
pression of  light,  movement,  form,  size,  shades 
of  color,  and  the  manifold  beauties  of  nature 
and  art.  The  organ  of  sight  is  the  eye,  the 
nerve  of  sight,  the  optic  nerve.  Necessary  also 
to  proper  vision  arc  the  eyebrow,  eyelid,  eye- 
lashes, lachrymal  and  Meibomian  glands,  tear- 
passages,  and  certain  muscles.  Clear  vision  de- 
pends on  the  focusing  of  rays  of  light  through 
clear  media  upon  the  retina,  and  the  conveyance 
of  impressions  so  brought  to  the  cerebrum  by 
means  of  the  optic  nerves.  Defects  in  vision  are 
color-blindness,  myopia,  presbyopia,  hypcrme- 
tropia,  astigmatism,  etc. 

Hearing  is  a  sense  whose  organ  is  divided 
into  three  parts,  external,  middle,  and  inlernnl. 
The  latter  is  essential,  tlie  others  are  accessory. 
Hearing  is  cfFccted  by  means  of  impressions 
made  by  the  vibrations  of  elastic  bodies  (ordi- 
narily the  atmosphere).  Impressions  of  sound- 
waves are  conveyed  through  the  complex 
apparatus  of  hearing  to  the  auditory  nerves,  and 
through  them  to  the  brain.  .Any  interference 
with  the  delicate  mechanism  of  the  auditory 
apparatus,  as  by  inflammation  or  injuries,  blunts 
the  sense  of  hearing.  See  Anatomy,  Compara- 
tive; Nose;  Nose  and  Throat;  Salivary 
Gi.ANns. 

Sensitive  Plant,  or  Humble  Plant,  an  herb 
(Mimosa   piidica)    of   the   order   l.i-i:uminiis(r,   a 
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native  of  Brazil,  where  it  is  probably  a  perennial. 
It  is  an  erect  spiny  or  hairy  plant  with  long- 
petioled  pinnate  leaves  and  numerous  purplish 
flowers  in  roundish  heads,  followed  by  spiny, 
jointed  pods.  It  is  naturalized  in  many  warm 
countries,  and  is  cultivated  as  a  curiosity  in 
greenhouses  and  as  a  summer  annual  in  gardens. 
The  seeds  are  sown  in  early  spring  in  any  good 
garden  soil  and  given  ordinary  care.  The  plants 
are  chief5y  interesting  because  of  the  movements 
of  the  leaves  when  touched.  If  only  lightly 
touched  the  leaflets  close  in  pairs,  but  if  more 
roughly  the  petioles  become  depressed.  Young 
foliage  responds  more  quickly,  the  movement 
usually  occurring  within  one  second  after  con- 
tact. In  a  few  minutes  the  leaves  gradually 
resume  their  former  expanded  position,  the  time 
required  depending  upon  the  age  of  the  foliage, 
the  warmth  of  the  atmosphere,  etc.  At  night 
the  plants  *go  to  sleep,"  that  is,  the  leaves  be- 
come depressed  as  after  contact.  Other  species 
of  Mimosa,  especially  M.  sensitiva,  a  semi- 
climber,  are  also  somewhat  sensitive  to  touch. 

Sensory  Area,  a  portion  of  the  brain  in 
■which  the  terminals  of  the  sensory  nerve-fila- 
ments finally  end,  constituting  the  cerebral  cen- 
tres of  sensation.  The  location  of  the  general 
sensory  area  is  by  no  means  definitely  known. 
There  are  a  number  of  sensory  areas :  thus  the 
area  for  the  sensations  of  sound  is  located  in  the 
superior  temporal  convolutions  of  the  brain,  and 
destruction  of  this  area  prevents  the  patient  not 
from  hearing  save  when  both  auditory  centres 
are  destroyed,  but  from  the  intellectual  appreci- 
ation of  what  is  heard.  The  sensory  area  for 
sight  is  located  in  the  occipital  region ;  for  smell 
in  the  brain-base.  The  general  feeling  sense- 
area,  however,  the  so-called  sensor)'  centre  in 
the  brain,  is  thouglit  to  lie  below  the  motor 
area,  somewhat  overlapping  it.  It  will  probably 
be  many  years  before  the  exact  limits  of  the 
various  areas  in  which  the  different  sensory 
axones  terminate  are  known.  When  that  time 
does  come,  however,  the  student  of  the  diseases 
of  the  mind  will  be  in  a  much  better  position 
to  understand  the  different  variations  in  person- 
ality as  shown  in  diseases  of  certain  areas. 
Consult:  Flechsig,  'Gehirn  und  Seele' ;  Barker, 
'The  Nervous  System.' 

Sentence,  in  law,  is  a  judgment  pronounced 
by  court  or  judge  on  a  criminal,  being  the  final 
determination  of  the  court  through  a  judicial 
decision,  publicly  and  officially  declared  in  a 
criminal  prosecution.  It  is  not  the  discretionary 
act  of  the  court,  but  the  judgment  of  the  law, 
which  it  is  the  ministerial  duty  of  the  court  to 
pronounce. 

Sentimental  Journey  Through  France  and 
Italy,  A,  a  work  by  Lawrence  Sterne,  pub- 
lished in  1768,  ostensibly  of  travel  and  observa- 
tion. Around  a  central  character,  definitely  con- 
ceived and  depicting  to  a  large  extent  the  author 
himself,  are  grouped  a  number  of  incidents  more 
or  less  actual  though  embellished  by  the  author's 
fancy.  It  has  served  as  a  model  for  many  subse- 
quent imitations. 

Sentimental  Tommy,  a  novel  by  J.  M. 
Barrie,  published  in  1896.  It  details  the  life 
and  development  of  a  young  writer  and  is  taken 
to  contain  considerable  autobiographic  material. 
Its  sequel  is  'Tommy  and  GrizeP   (1900). 


Seoul,  se-ool',  Soul,  or  locally  Han-yang, 
Korea,  the  capital  of  the  country,  on  the  river 
Han,  about  70  miles  by  water  from  its  mcuth 
in  the  Yellow  Sea,  and  25  miles  by  rail  from 
Chemulpo,  its  seaport.  The  city  proper  is  a 
short  distance  from  the  river,  in  a  basin  partly 
surrounded  by  heights,  and  enclosed  by  a  wall. 
The  streets  are  narrow  and  dirty,  and  the  native 
houses  low  and  mean.  The  royal  palace  is  the 
chief  edifice,  and  with  its  grounds  occupies  over 
500  acres  enclosed  by  a  lofty  wall.  Seoul  is  the 
seat  of  various  foreign  embassies ;  a  Roman 
Catholic  cathedral  is  the  principal  European 
building.  Silk,  paper,  tobacco,  mats,  fans,  and 
similar  commodities  are  the  principal  products 
of  native  industry.  There  are  schools  for  the 
teaching  of  Japanese,  French,  Chinese,  Korean, 
Russian,  and  English,  and  an  American  Mission 
School,  which  is  subsidized.  Seoul  is  connected 
with  all  the  open  ports  of  Korea  by  telegraph. 
Pop.  (1902)  196,460,  or  with  the  extensive  sub- 
urbs, 300,000.  The  foreign  population  numbered 
21,783,  mostly  Japanese  and  Chinese. 

Separate  Estate.  See  L.\w  of  Husb.\nd 
AND  Wife. 

Separatist  Society  of  Zoar.  See  Zoar, 
Sep.\r.\tist  Society  of. 

Separation.  See  L.wv  or  Husb.\nd  and 
Wife. 

Sep'aratists,  in  Church  history,  (i)  Those 
who  in  the  reign  of  Queen  Mary  of  England 
refused  to  conform  to  the  public  services  of  the 
Roman  Catholic  Church.  Among  them  was  Mr. 
Rose,  who  was  apprehended  with  30  of  his  con- 
gregation while  celebrating  the  Lord's  Supper 
in  Bow-church  Yard,  London.  Another  weii- 
known  Separatist  was  Mr.  Rough  of  Islington, 
who  with  several  others  was  burned  at  the  stake 
by  order  of' Bishop  Bonner.  (2)  In  Ireland  the 
Separatists  were  numerous,  consisting  chiefly  of 
the  Walkerites,  founded  by  the  Rev.  John 
Walker,  who  seceded  from  the  Established 
Church  of  Ireland  and  founded  a  small  church 
in  Dublin,  with  the  doctrines  of  the  Sande- 
manians  (q.v.)  as  their  creed.  Other  Irish 
Separatists  were  Rev.  Mr.  Kelly  and  his  adher- 
ents who  left  the  Established  Church  and 
formed  an  individual  and  independent  Sande- 
manian  communion.  The  Darbyites  of  Ireland 
were  Separatistic  Millenarians  from  whom 
sprang  the  Plymouth  Brethren.  (3)  The  Ger- 
man Separatists  seceded  from  the  Lutheran 
Church  in  the  18th  century  and  founded  a  Pietist 
sect  in  Wiirtemberg.  Persecution  drove  them 
to  emigration  and  they  settled  under  George 
Rapp  (q.v.)  in  Pennsylvania,  where  they  founded 
the  Harmony  Society,  calling  themselves  Rap- 
pists.  Those  who  remained  in  Germany  estab- 
lished themselves  at  Kornthal,  under  the  name 
of  Kornthalites.  All  who  in  Germany  refused 
to  conform  to  the  German  Evangelical  Union, 
founded  by  Frederick  William  III.  of  Prussia, 
were  also  known  as  Separatists.  (4)  The  name 
was  taken  by  some  of  the  early  Puritans  such 
as  the  Traskites  (q.v.).  They  were  subse- 
quently represented  by  the  Quakers.  Among  the 
most  important  sects  which  have  assumed  this 
name  are  the  Separatists  of  Zoar,  a  village  of 
Tuscarawas  County,  Ohio.  Their  constitution 
is  strictly  communistic ;  they  refuse  to  serve  as 
soldiers ;    consider   celibacy   a   higher   life    than 
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marriage;  reject  all  religious  ceremonies,  while 
maintaining  the  cardinal  doctrines  of  Chris- 
tianity. Although  their  numbers  are  consider- 
ably under  1,000  they  enjoy  great  prosperity; 
but,  belonging  as  they  do  to  the  peasant  class  of 
Germany,  are  simple  and  uncultured.  They 
have  neither  audible  prayer,  nor  anything  that 
corresponds  with  the  office  of  a  preacher  or  min- 
ister in  their  public  services.  Consult :  Gardner, 
'Faiths  of  the  World.' 

Se'pia.     See  Cuttlefish. 

Se'piolite,  a  compact,  clay-like  mineral  of 
smooth  feel;  hardness  2  to  2.5;  specific  gravity  2. 
Owing  to  its  porous  nature  it  floats  on  water 
when  dry.  Color  white  or  slightly  tinted  gray, 
yellow,  red,  or  green.  It  is  a  hydrous  silicate 
of  magnesium,  H4Mg:Si30io.  Extensive  beds  in 
Spain  are  utilized  as  a  building  stone.  The 
mineral  from  Morocco  is  used  in  Algeria  as  a 
substitute  for  soap.  It  occurs  as  a  secondary 
mineral  derived  from  magnesite  in  the  plains  of 
Asia  Minor,  in  alluvial  deposits.  The  mineral 
from  these  deposits,  popularly  known  as  "Meer- 
schaum" (q.v.),  is  used  in  the  manufacture  of 
tobacco  pipes. 

Sepoys,  se'poiz,  or  se-poiz',  the  name  given 
in  India  to  the  forces  composed  of  natives,  dis- 
ciplined after  tlie  European  manner.  The 
French  were  the  first  to  see  that  the  transpor- 
tation of  troops  from  Europe  to  their  Indian 
colonies  would  be  too  expensive,  and  that  Euro- 
peans would  perish  in  great  numbers  by  the  ex- 
posure at  sea  and  in  the  climate  of  India.  They 
therefore  took  Hindus  into  pay,  and  the  English 
adopted  the  same  policy.  In  1900  the  total 
strength  of  the  native  army  in  India  was  155.249, 
and  that  of  the  European  was  73,638.  Though 
not  generally  equal  in  courage  and  dexterity  to 
European  soldiers,  the  Sepoys  are  hardy  and 
capable  of  enduring  much,  and  very  temperate 
in  their  food. 

Sept-foil,  a  typical  figure  in  Roman  Catho- 
lic Church  worship  composed  of  seven  equal 
segments  of  a  circle,  used  to  denote  the  number 
of  the  sacraments,  gifts  of  the  Holy  Ghost,  etc. 

September,  the  ninth  month  of  the  modern 
year,  but  the  seventh  of  the  old  Roman  year, 
which  began  in  March.  It  has  always  contained 
30  days,     See  Calendar. 

Septem'brists,  in  French  history,  the  name 
given  to  the  agents  in  the  massacre  which  took 
place  in  Paris  on  2  and  3  Sept.  1792,  during  the 
French  Revolution.  The  numbers  that  perished 
in  this  massacre  have  been  variously  given;  but 
the  term  has  become  proverbial  throughout  Eu- 
rope for  all  that  is  bloodthirsty  and  malignant 
in  human  nature. 

Septen'nate    Act,    The.      In    the    German 

parliamentary  elections  of  1887  the  struggle  cen- 
tred around  the  stptennatc,  or  seven-year  army 
period.  On  14  January  the  emperor  dissolved 
the  Reichstag  and  ordered  new  elections  to 
lake  place.  The  government  had  proposed  the 
additi<in  of  40,000  men  to  the  standing  army, 
and  sanctioned  the  maintenance  of  tlie  present 
rnilitary  force  for  another  septennate.  No  pre- 
vious army  grant  had  been  for  more  than  two 
years.  Prince  Bismarck  favored  the  measure. 
The  emperor  said,  "The  septeimate  means 
Deace.  Reject  it  and  there  will  be  war."  But 
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the  delegates  voted  the  supplies  for  three  years 
only,  and  the  chancellor,  by  a  decree  from  the 
throne,  dissolved  the  house.  The  government 
secured  a  majority  of  about  40  votes  in  the 
general  election,  i  Feb.  1887,  and  on  11  March 
the  new  Reichstag  passed  the  septennate  bill. 

Septicae'mia.       See    Blood-poisoning  ;     Py- 

-liMlA. 

Septuagesima  (sep"tii-a-jes'i-ma)  Sunday, 
the  third  Sunday  before  Lent,  so  called  from  its 
being  about  70  days  before  Blaster  (scptuagesi- 
mus,  70th). 

Septuagint,  sep'tu-a-jint,  the  oldest  Greek 
version  of  the  Old  Testament.  Although  noth- 
ing is  positively  known  of  the  origin  of  the  Sep- 
tuagint it  is  accepted  as  probable  that  we  owe 
the  work,  also  called  the  LXX.,  the  Alexandrine 
Version,  the  Version  of  the  Seventy,  etc.,  to 
some  Alexandrine  Jews,  who,  having  lost  the 
knowledge  of  the  Hebrew,  caused  this  translation 
to  be  made  by  some  of  their  learned  country- 
men, for  the  use  of  the  synagogues,  and  called  it 
the  Septuagint  from  the  great  sanhedrin  of 
72  members.  It  dates  from  the  3d  century 
B.C.  At  first  only  the  Pentateuch  was  trans- 
lated ;  and  the  version  of  the  remaining 
books  of  the  Old  Testament  was  accomplished 
gradually,  the  whole  being  finally  completed 
in  the  2d  century  B.C.  From  the  varieties  of 
style  evinced  in  the  version  it  is  clear  that  there 
must  have  been  several  translators,  though  how 
many  it  is  impossible  to  ascertain.  The  language 
of  the  LXX.  is  the  Hellenistic  Greek  of  Alex- 
andria, based  upon  the  Attic  dialect.  The  most 
skilfully  executed  portion  of  the  Septuagint  is  the 
Pentateuch,  next  to  that  the  book  of  Proverbs. 
The  execution  of  the  Psalms  and  Prophets  is 
very  indifferent.  Of  the  Prophets  the  version  of 
Jeremiah  is  the  best,  and  that  of  Daniel  the  poor- 
est. It  is  inferred  regarding  the  Hebrew  MS.  or 
MSS.  from  which  the  version  was  made,  that  the 
letters  were  substantially  the  same  as  the  present 
square  characters,  that  there  were  no  vowel 
points,  no  separation  into  words,  no  final  letters, 
and  that  the  words  were  frequently  abbreviated. 
From  the  harmony  found  to  subsist  in  a  multi- 
tude of  instances  between  the  Septuagint  and  the 
Samaritan  version,  it  has  been  surmised  that  the 
latter  was  the  basis  of  the_formcr ;  but  the  en- 
mity existing  between  the  Jews  and  Samaritans 
militates  against  this  hypothesis.  To  explain  the 
resemblance  between  the  two  versions  Gesenius 
supposes  them  both  to  proceed  from  a  common 
recension  of  the  Hebrew  Scriptures,  and  other 
hypotheses  have  been  made.  The  Septuagint  is 
the  original  of  every  ancient  version  of  Scrip- 
ture with  the  exception  of  the  Syriac  Peshito  and 
the  Samaritan.  It  was  the  sole  standard  of  au- 
thority (luring  the  first  four  centuries,  and  has 
been  the  Hililc  of  the  Eastern  Church  from  the 
first.  Of  350  direct  quotations  in  the  New  Tes- 
tament from  the  Old  Testament,  scarcely  50  are 
found  which  differ  materially  from  the  Septua- 
gint. It  docs  not  appear,  however,  to  have  ob- 
tained general  authority  so  long  as  Hebrew  was 
understood  at  Alexandria,  nor  can  it  be  proved 
to  have  been  commonly  substituted  by  the  Jews 
for  the  original  in  the  synagogue  service  at  an 
early  period.  It  was.  however,  adopted  by  Philo 
and  Josephus.  and  was  universally  received  by 
the  early  Christians.  In  the  transcription  of  the 
Septuagint,  of  wliich  numerous  copies  were  made. 
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a  great  number  of  mistakes  crept  into  the  text. 
The  task  of  rectifying  it  was  undertaken  by 
Origen,  and  the  version  as  amended  by  him  finds 
a  place  in  his  Greek  Hexapla.  The  Septuagint  is 
of  undoubted  value  to  the  Bible  critic,  though 
the  trans4ation  is  not  always  literal,  and  misap- 
prehensions of  the  meaning  of  the  original  are 
frequent.  Glosses  are  very  often  inserted,  and 
arbitrary  paraphrases  are  numerous.  The  principal 
extant  MSS.  known  are  die  Codex  Alexan- 
drinus  in  the  British  iNIuseum,  the  Codex  Vati- 
canus  in  Rome,  and  the  Codex  Sinaiticus  (imper- 
fect) in  Saint  Petersburg.  The  principal  printed 
editions  are  the  Complutensian  (1517),  the  Ro- 
man or  Sixtine  (1587),  the  Oxford  of  1707-20, 
the  Oxford  of  i798-i8_>7  (Holmes-Parsons,  five 
vols,  folio),  and  the  Cambridge  edition  by  H.  B. 
Swete  (1887-94;  2d  ed.,  1895-9,  three  vols.). 
The  Septuagint,  which  had  been  used  by  Jews 
and  Christians  long  after  Christ,  was  gradually 
superseded  by  other  Greek  versions,  such  as 
those  of  .\quila,  Theodotion,  and  Symmachus, 
representing  more  closely  the  Hebrew  text  as  it 
latterly  stood,  but  only  small  fragments  of  these 
now  e.xist.  There  is  a  Concordance  to  the  Sep- 
tuagint by  Hatch  and  Redpalh.     See  Bible. 

Sepulchral  Architecture,  a  form  of  art 
whose  purpose  is  to  give  beauty  or  magnificence 
to  tombs  or  to  buildings  used  only  for  purposes 
of  sepulture.  The  term  may  be  extended  to  rep- 
resent even  the  ornamental  treatment  of  head- 
stones or  slabs.  No  particular  style  of  architec- 
ture belongs  strictly  to  sepulchral  structures ;  the 
fashion  being  largely  derived  from  the  styles  of 
civic  or  religious  buildings  prevailing  at  the 
period.  Some  styles,  it  may  be  said,  lend  them- 
selves more  readily  than  others,  at  least  for 
splendor  of  effect.  Such  for  instance  is  the 
Gothic,  in  which  style  many  beautiful  specimens 
exist,  particularly  in  the  cathedrals  and  abbeys 
of  England.  In  this  style  is  the  sepulchral 
church  of  Brou  at  Bourg-en-Bresse.  A  distinc- 
tion is  here  to  be  noted  between  the  practice  of 
ancient  and  mediaeval  times.  In  the  case  of  the 
former  the  tomb  was  a  building,  large  or  small, 
apart  from  structures  devoted  to  the  uses  of  re- 
ligious worship.  The  pyramids  of  Egypt  were 
the  most  imposing  of  all  human  structures ;  the 
Mausoleum  at  Halicarnassus  one  of  the  wonders 
of  the  ancient  world.  The  buildings  erected  in 
memory  of  the  Mohammedan  rulers  in  northern 
India  as  well  as  the  Taj  Mahal  are  to  be  taken 
with  the  foregoing  as  not  strictly  tombs,  but  as 
belonging  to  the  domain  of  sepulchral  architec- 
ture. Of  all  the  Aryan  peoples  the  Romans 
were  conspicuous  for  their  imposing  tombs,  spec- 
imens of  which  exist  in  the  remains  of  the  tomb 
of  C3;cilia  Metella  and  the  Mole  of  Hadrian, 
now  called  the  Castle  of  Saint  Angelo  at  Rome. 
Belonging  to  the  period  of  the  Renaissance  are 
the  tombs  of  the  Medici  erected  by  Michelan- 
gelo, though  of  these  the  sculptural  features  are 
more  important  than  the  architectural.  One  of 
the  most  perfect  specimens  of  this  period  is  the 
tomb  of  Loys  de  Breze,  erected  by  his  wife  Diane 
de  Poitiers  in  the  cathedral  of  Rouen,  and  at- 
tributed to  Jean  Goujon  and  Jean  Cousin.  In 
America  the  most  notable  specimen  is  the  tomb 
of  Gen.  Grant,  a  structure  resembling  in  general 
form  the  tomb  of  Carcilia  Metella.  A  compari- 
son of  some  of  the  specimens  here  quoted  with 
the  examples  of  civic  and  ecclesiastical  archi- 
tecture of  the  same  period  will   reveal  no  dif- 


ference in  general  style ;  the  difference  will  en- 
ter only  into  the  plan  of  the  structure  as  a 
consequence  of  the  fact  that  the  building  is  to 
be  adapted  to  no  practical  uses.  The  freedom 
thus  offered  to  the  designer  will  result  in  pro- 
ducts of  good  or  bad  taste  according  as  the 
period  is  one  possessing  high  or  low  artistic 
ideals.  See  JMemori.^l  Architecture  or  Monu- 
ment. 

Sequin,  se'kwifi  or  sek'iii,  an  Italian  and 
Turkish  gold  coin.  It  was  first  struck  at  Venice 
about  the  end  of  the  13th  century,  and  afterward 
in  all  the  other  Italian  cities,  and  from  the  Le- 
vant was  introduced  into  Turkey.  The  Tus- 
can sequin  is  worth  $2.30,  the  Turkish  from  $1.10 
to  $1.75- 

Sequoia,  a  genus  of  Conifera,  included  in  the 
sub-family  Taxodioida,  of  which  the  other  genus 
is  the  Taxodium  or  deciduous  cj'press.  The 
Sequoia  genus  (named  in  honor  of  the  Cherokee 
chief  Sequo-yah,  who  invented  the  alphabet  of 
that  tribe),  was  for  a  time  known  as  Taxodium 
or  Wellingtonia;  it  comprised  two  species,  S. 
scmfcrzirens.  the  redwood,  and  5".  gigantea,  the 
"big-tree,"  both  natives  of  California.  The 
genus  was  once  widely  distributed,  as  fossil  re- 
mains testify,  and  the  petrified  forest  in  Arizona 
is  stated  to  be  composed  of  species  of  sequoia. 
The  flowers  of  the  sequoias  are  monoecious  and 
are  borne  in  scaly  inflorescences  as  terminal  or 
axillary  shoots  in  such  great  profusion,  that  the 
pollen  covers  the  ground  beneath  the  trees  dur- 
ing their  winter  blooming.  The  pistillate  flowers 
mature  into  a  fruit,  or  oval  cone,  having  persist- 
ent woody  scales,  broadened  at  their  outside 
end  into  a  rhomboidal  flat  top,  very  much 
wrinkled,  and  with  a  slightly  prickle-tipped  apex. 
Their  scales  are  slightly  separated  to  allow  the 
many  brown,  compressed  seeds  to  escape  and 
then  spin  away  on  their  lateral  wings.  The 
leaves  are  acute,  compressed  and  keeled,  decur- 
rent  on  the  stem,  alternate  and  inserted  in  spi- 
rals, very  scale-like  on  the  branchlets,  but  on 
older  branches,  linear  and  spreading. 

The  redwood,  which  was  the  first  Sequoia 
discovered,  is  the  more  common  species,  and 
grows  along  the  Pacific  coast  just  so  far  inland 
as  the  sea-fogs  can  go.  It  is  a  very  straight, 
handsome  tree,  with  columnar  trunk,  and  spread- 
ing branches  and  branchlets,  and  reaches  in 
some  instances  as  great  a  height  as  the  other  and 
more  famous  species  (see  Redwood). 

Sequoia  gigantea,  the  "big-tree  of  Califor- 
nia." is  more  rare.  It  is  found  in  10  small  groves, 
forming  an  uninterrupted  *belt"  extending 
for  200  miles  on  the  western  slope  of  the  Sierra 
Nevada  Mountains,  and  nowhere  else  in  the 
world.  The  Calaveras  grove  near  the  northern 
extremity  of  this  series,  is  the  most  picturesque 
and  important  group  of  big  trees,  and  was  first 
discovered  by  J.  Bidwell  in  1841.  These  famous 
trees  are  the  most  massive  of  any  in  the  world, 
but  are  not  the  tallest,  being  surpassed  by  the 
Eucalyptus  trees  of  .Australia.  They  are  prac- 
tically exempt  from  disease,  and.  if  they  were 
not  injured  by  fire  and  by  man,  would  have  ap- 
parently an  almost  endless  life.  Some  of  them 
are  judged,  by  the  number  of  annual  rings,  to 
have  been  thousands  of  years  old.  Fully  grown 
trees  average  a  height  of  275  feet,  and  a  diameter 
of  25  feet.  One  of  the  most  gigantic,  cut  down, 
with  great   difficulty,   in   1853,   was  302  feet  m 
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height,  96  feet  in  circumference,  and  after  the 
bark  was  removed  (.which  was  itself  nearly  18 
inches  thick,  the  diameter  of  the  solid  wood  in 
the  stump  was  25  feet,  6  feet  from  the  ground. 
This  stump  was  used  as  a  dancing  floor,  holding 
40  or  more  persons.  Others  have  been  estimated 
as  between  350  and  400  feet  high. 

The  younger  sequoias  are  very  graceful,  and 
charming  in  their  dark  blue-green  foliage, 
being  often  grown  in  English  and  European 
parks.  They  have  a  straight,  tapering  stem  from 
which  the  branches  spring  to  form  a  narrow 
spire-like  pyramid.  After  a  few  hundred  years 
they  begin  to  lose  their  branches,  and  become 
dome-like.  Ultimately  they  become  our  pictur- 
esque trees,  with  a  great  trunk  enlarged  at  the 
base,  and  strongly  buttressed,  fluted  with  low 
broad  ridges,  and  covered  with  cinnamon  brown 
bark  (purple-tinted  in  the  shadow)  which  fol- 
lows the  contour  of  the  lobed  trunk,  and  is  deep- 
ly, longitudinally  furrowed,  and  separated  into 
fibrous  scales  on  the  ridges.  This  tapering  shaft 
is  naked  for  100  or  more  feet,  when  great 
branches,  eccentric  in  development,  join  in  con- 
structing the  narrow,  but  massive  domes  which 
stand  out  above  the  other  tall  trees  of  the 
Sierras,  and  break  into  delicate  but  dense  spray 
of  much  divided  pendulous  branchlets,  blue-green 
when  young  but  developing  a  bronzy  tint  when 
mature. 

The  big  trees,  while  standing,  have  served  as 
shelter  for  men  and  cattle,  and  are  a  constant  at- 
traction for  tourists,  the  largest  being  known  by 
name.  One,  the  Wawona,  in  the  Mariposa  grove, 
has  a  portqj  cut  through  its  base,  which  allows 
the  passage  of  vehicles.  But  there  is  constant 
danger  of  their  extinction.  Only  one  compara- 
tively unimportant  and  uninteresting  group,  the 
Mariposa  grove,  is  efficiently  protected-  The 
others  are  owned  by  private  interests  and  often 
by  lumbermen,  who  cut  down  the  magnificent 
trees  for  the  sake  of  their  light  soft  wood, 
bright  red  in  the  heart,  and  durable  when  in  con- 
tact with  soil,  and  which  is  dynamited  apart, 
■with  enormous  waste,  and  made  principally  into 
fencing  and  shingling.  The  big-tree  has  not  the 
tremendous  reproductive  powers  of  the  red- 
woods, the  seeds  have  very  low  vitality,  and  in 
some  groves  almost  no  seedlings  are  found  ;  mure- 
over,  the  flocks  of  sheep  pastured  on  the  moun- 
tains, destroy  the  saplings,  and  the  dreaded  forest 
fires  not  only  decimate  the  patriarchs  but  de- 
vour the  young  growth. 

Sequoya  League,  a  national  organization 
dcvote<l  to  the  improvement  of  the  condition  of 
the  Indians  in  the  United  States;  it  consists  of 
local  councils  federated  under  the  national 
league.  In  1902  it  was  instrumental  in  obtaining 
a  good  reservation  for  the  Warner  Ranch  In- 
dians who  had  been  dispossessed  of  their  former 
home. 

Sequoyah,  se-kw6'y;i,  or  George  Gist,  or 
Guess,  Cherokee  Indian  inventor:  b.  aljout 
1770;  d.  near  San  Fcrnandinii,  Northern  Mexico, 
1842.  He  exercised  his  ingenuity  in  numerous 
ways,— as  silversmith,  blacksmith,  artist.  In 
1821  he  completed  the  Cherokee  alphabet,  for 
which  he  received  in  1823  a  silver  medal  from 
the  Cherokee  general  council.  This  alphabet  was 
perfectly  adapted  to  the  peculiarities  of  the  Cher- 
okee tongue,  which  it  expressed  as  the  English 
alphabet  never  could.     He  borrowed  many  sym- 


bols from  an  English  speller.  His  alphabet  was 
quickly  adopted,  was  very  successful,  and  was 
employed  by  the  missionaries  and,  in  part,  in 
printing  a  newspaper,  'The  Phoenix.* 

Seraglio,  se-ra!'y6,  Constantinople,  Turkey, 
the  former  imperial  palace  of  the  Osmanii  sul- 
tans, occupying  the  extreme  eastern  part  of  the 
city  proper,  at  the  entrance  of  the  Bosporus.  It 
stands  on  the  site  of  ancient  Byzantium  and  is  of 
great  historic  interest.  The  existmg  builduigs 
date  from  the  time  of  Mahmoud  II.,  and  chiefly 
occupy  the  summit  of  a  hill,  which  is  surrounded 
by  fine  gardens,  the  whole  being  enclosed  by 
ruinous  walls,  partly  of  medixval  origin.  The 
entrance  is  on  the  west,  near  the  church  of  Saint 
Sophia,  by  the  Imperial  Gate  (Babi  Hwnayum, 
the  "Sublime  Porte";,  which  leads  into  a  court 
lined  by  the  mint,  the  old  church  of  Saint  Irene 
(now  an  armory,  with  many  interesting  objects), 
a  museum  of  antiquities  (also  of  some  interest), 
etc.  Another  gate,  the  Orta  Kaf>ousi,  leads  from 
this  court  into  an  inner  one,  which  is  surrounded 
by  arcades  and  the  former  kitchens  of  the  sultan, 
his  wives,  and  officials.  The  main  part  of  the 
seraglio  is  then  reached  through  the  .Sail  Saarfcf, 
or  Gate  of  Felicity,  formerly  guarded  by 
eunuchs.  Here  is  the  Hall  of  the  Divan,  where 
ambassadors  were  formerly  received,  councils 
held,  and  justice  administered;  the  treasury, 
with  beautiful  and  valuable  collections;  and  the 
harem,  where  the  sultan's  wives  were  housed. 
There  are  also  kiosks  and  other  buildings  within 
the  enclosure.  Since  the  time  of  Mahmoud  II. 
this  palace  has  not  been  regularly  occupied  by 
the  sultans,  and  it  has  therefore  lost  much  of 
its  former  magnificence  and  interest.  The  word 
seraglio  has  come  to  denote  a  harem  or  place 
for  the  seclusion  of  concubines. 

Seraing,  se-raii,  Belgium,  a  town  in  the 
province  of  I-iege,  three  miles  southwest  of  the 
city  of  that  name,  on  the  Meuse  River.  The 
castle,  formerly  the  residence  of  the  Prince- 
Bishops  of  the  Church,,  was  converted  into  one 
of  the  largest  iron  manufactories  on  the 
continent.  These  extensive  works  cover  a 
tract  of  270  acres,  and  employ  10,000  men. 
The  annual  output  is  worth  about  $9,000,000. 
All  kinds  of  machinery  are  mainifactured.  Con- 
nected with  the  establishment  are  hospitals,  or- 
phan homes,  savings  banks,  .schools,  etc.  Other 
industries  are  the  glass-works  (very  extensive) 
and  coal-pits.  Ship-building  is  also  carried  on. 
Pop.    (1900)  39,623. 

Serajevo,  sa-ra'ye-v6.     Sec  Bqsn.\-Serai. 
Serajganj,    sC-raj-giinj',    India.      See    Sir- 

AJGANJ. 

Serampore,  ser-;ini-por'.  or  Srirampur, 
India,  in  Bengal,  a  town  on  the  Hugh  River,  12 
miles  north  of  Calcutta,  and  oppDsite  Barrackpur. 
It  has  a  school,  church,  college  and  library,  con- 
nected with  the  Baptist  Mission.  The  principal 
industry  is  the  manufacture  of  paper  and  mats. 
The  town,  under  the  name  of  Krederiksnager, 
formerly  belonged  to  Denmark,  but  was  pur- 
chased in  1845  by  the  English  East  India  Com- 
pany. The  town  is  attractive,  and  a  stnnmer 
resort  for  citizens  of  Calcutta.  Pop.  (1901) 
44.fi29. 

Serape'um,  the  designation  of  Egyptian 
temples    dedicated    to    the     god     Scrapis.     The 
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Serapeum  at  Memphis  was  the  most  famous.  It 
was  the  cemetery  of  the  Apis,  and  close  to  the 
Apeum,  where  the  bull  dwelt  while  in  life. 
Within  its  precincts  also  were  the  dwellings  of 
the  priests,  and  a  hospital  for  the  sick,  who 
flocked  here  to  be  cured  by  the  dreams  vouch- 
safed them  by  the  god.  The  approach  to  the 
temple  from  the  city  was  through  an  avenue  of 
sphinxes.  The  ruins  of  the  edifice,  as  well  as 
the  dromos  of  sphinxes,  which  had  already  be- 
come partially  buried  in  the  sand  in  the  days  of 
Strabo,  were  discovered  by  M.  Mariette  in  1850. 
After  excavating  a  length  of  7,000  feet,  and  un- 
covering 141  sphinxes,  he  discoveied  at  the  end 
of  the  avenue  a  semicircle  adorned  with  statues 
of  the  sages,  poets,  and  philosophers  of  ancient 
Greece,  and  this  is  supposed  to  have  formed  part 
of  the  library  of  the  Serapeum.  Near  this  a 
transverse  avenue  led  on  the  right  to  a  temple 
of  Apis,  erected  by  Nectanebos,  and  on  the  left 
to  the  Serapeum  itself.  Further  excavations  dis- 
closed the  subterranean  tombs  of  the  mummies 
of  the  Apis.  This  great  cemetery  divided  itself 
into  two  parts,  the  one,  a  vaulted  gallery,  con- 
taining 20  sepulchral  chambers,  of  dates  ranging 
from  Rameses  II.  to  Psammetichus  I. ;  and  the 
other,  a  souterrain,  divided  into  a  number  of 
galleries,  begun  in  the  52d  year  of  Psammetichus 
I.,  and  continued  till  the  beginning  of  the  Ro- 
man Empire.  The  bull  mummies  of  this  divi- 
sion were  deposited  in  gigantic  monolith  sar- 
cophagi of  Syenitic  granite,  sometimes  as  high 
as  12  feet,  with  a  length  of  15  feet,  and  weigh- 
ing upward  of  60  tons.  The  dead  bull  was 
treated  as  a  deceased  human  being,  and  the  sar- 
cophagi were  accompanied  by  sepulchral  vases 
and  by  the  usual  sepulchral  figures  offered  to 
the  dead.  Votive  tablets  were  placed  over  the 
lintels  of  the  doors  of  the  chambers,  and  as  one 
of  these  always  contained  the  date  of  the  birth 
or  discovery,  the  enthronement,  and  death  or 
burial  of  the  particular  Apis,  they  have  become 
of  great  importance  in  determining  the  chrono- 
logy of  tlie  igth  and  subsequent  dynasties. 
They  end  with  Ptolemy  Euergetes  II.  (177  B.C.). 
The  discovery  of  146  papyri  (now  in  various 
museums),  dating  from  the  18th  to  the  24th 
year  of  Ptolemy  Philometor,  shows  that  the  tem- 
ple was  under  the  direction  of  prefects,  delegates, 
vicars,  sub-administrators,  and  store-keepers. 
Two  priestesses  also  served  .•Esculapius  and  Sera- 
pis,  and  certain  male  devotees  lived  in  celibacy 
and  seclusion  within  the  precincts  of  the  tem- 
ple, which  tliey  never  left.  A  large  number  of 
bronze  figures  and  various  other  antiquities  were 
also  discovered  among  the  ruins.  The  tablets 
found  numbered  1,200,  and  altogether  about 
7,000  objects  were  discovered,  nearly  half  of  them 
referring  to  the  worship  of  the  Apis.  See 
Egypt. 

Ser'aphim,  a  plural  Hebrew  noun  which 
occurs  only  in  one  passage  of  the  Bible,  Isaiah 
vi.  2-6,  where  it  denotes  certain  heavenly  crea- 
tures of  human  form  but  having  each  six  wings, 
with  one  pair  of  which  they  covered  the  face, 
with  another  pair  the  feet,  and  with  the  third 
pair  did  fly :  their  .station  was  above  the  throne 
of  the  Most  High,  and  one  cried  to  another. 
Holy,  holy,  holy  is  the  Lord  of  hosts.  The 
prophet  was  in  terror,  conscious  of  his  un- 
worthiness  and  that  he  was  «a  man  of  unclean 
lips"  :  thereupon  one  of  the  Seraphim,  taking  from 


the  altar  a  live  coal  in  his  hand,  with  it  touched 
Isaiah's  lips,  purifying  them  and  purging  his 
sin.  The  Seraphim  are  in  the  later  Jewish  the- 
ology and  in  Christian  angelology  classed  as  the 
highest  of  the  orders  of  angels,  holding  the  first 
plaj:e  in  the  first  triad  of  the  angelic  hierarchy  — 
Seraphim,  Cherubim,  and  Thrones.  The  word 
Seraphim,  if  it  is  of  Hebrew  etymology,  means 
"burning  ones" :  it  is  of  the  plural  number,  and 
the  singular  form  is  Seraph. 

Seraphim,  Order  of.     See  Orders,  Royal. 

Sera'pion,  physician  of  Alexandria,  of  the 
sect  of  the  Empirici,  flourished  about  the  3d 
century.  He  occupied  himself  almost  ex- 
clusively with  inquiries  into  the  nature  of  drugs, 
and  was  a  keen  opponent  of  Hippocrates. 

Serapis,  se-ra'pis,  or  Sarapis,  an  Egyptian 
divinity  whose  worship  was  introduced  into 
Egypt  in  the  reign  of  Ptolemy  I.  It  is  related 
by  Plutarch  and  Tacitus  that  Ptolemy  having 
seen  in  a  dream  the  image  of  a  god,  which  he 
was  ordered  to  remove  from  the  place  in  which 
it  stood,  sent  to  Sinope,  on  the  suggestion  of  a 
traveler  named  Sosibius,  and  brought  thence  a 
colossal  statue,  which  he  set  up  in  Alexandria. 
It  was  declared  to  represent  the  god  Serapis, 
affirmed  by  Manetho  to  be  Pluto  or  the  Jupiter 
of  Sinope.  A  magnificent  temple  was  built  at 
-Alexandria  for  the  reception  of  the  statue  of 
Serapis,  and  this  temple  —  the  Serapeum  —  was 
the  last  hold  of  the  pagans  in  that  city  after  the 
introduction  of  Christianity.  Another  temple  of 
this  god  at  Memphis,  beside  the  Apis  cemetery, 
was  discovered  by  Mariette  in  1850.  (See 
Serapeum.)  The  Egyptians  themselves  never 
acknowledged  him  in  their  pantheon,  but  he  was 
the  principal  deity  in  the  Greek  and  Roman 
towns,  and  was  considered  to  be  either  Osiris, 
..^isculapius,  Jupiter  or  Pluto.  Forty-two  tem- 
ples are  said  to  have  been  erected  to  him  in 
Egypt  under  the  Ptolemies  and  Romans ;  his 
worship  extended  also  to  Asia  Minor,  and  in 
146  A.D.  it  was  introduced  to  Rome  by  Antoninus 
Pius.  The  image  of  Serapis  perished  witli  his 
temple  at  Alexandria,  which  was  destroyed  in 
389  by  the  order  of  Theodosius. 

Seraskier,  ser-as-ker',  the  name  given  to 
the  comrnanders-in-chief  of  the  Turkish  armies, 
and  particularly  to  the  minister  of  war.  As 
applied  in  the  latter  sense  the  seraskier  has  very 
extensive  powers,  and  is  second  only  to  the 
grand-vizier. 

Serenade,  properly,  music  performed  in  a 
clear  night ;  hence  a  musical  entertainment  pro- 
vided by  a  lover  under  the  window  of  his  mis- 
tress. It  consists  generally  of  instrumental 
music,  but  vocal  is  sometimes  added.  The  prac- 
tice existed  even  among  the  Greeks  and  Ro- 
mans. Such  music  is  sometimes  performed 
merely  as  a  mark  of  esteem  and  good-will  to- 
ward distinguished  persons,  and  then  is  not  un- 
frequently  accompanied  by  long  processions  with 
torches.  Hence  the  difi'erent  character  of  ser- 
enades. A  single  singer  may  accompany  his 
song  with  the  guitar,  mandolin,  lute,  etc. ;  or 
wind-instruments  may  be  used,  as  flutes,  horns, 
clarinets,  hautboys ;  or,  as  is  the  fashion  in 
some  of  the  largest  cities  in  northern  Germany, 
many  singers  may  join.  Serenades  are  also 
sometimes  used  as  concert-pieces,  and  then,  of 
course,  experience  some  change  of  character. 


SERFS  — SERI  INDIANS 


Serfs,  a  term  applied  to  a  class  of  laborers 
existing  under  the  feudal  system  in  Europe,  and 
whose  condition,  though  not  exactly  that  of 
slaves,  was  little  removed  from  it.  Under  this 
system,  from  the  vassals  of  the  king  downward, 
the  whole  community  was  subject  to  certain  de- 
grees of  servitude,  and  it  was  only  on  condition 
of  specific  services  to  be  rendered  to  his  superior 
that  any  individual  held  his  fief.  In  the  case  of 
the  lower  classes  tliis  servitude  amounted  to  an 
almost  complete  surrender  of  their  personal 
liberty.  There  were  two  classes  of  laborers,  the 
villeins  and  the  serfs  proper.  The  former  occu- 
pied a  middle  position  between  the  serfs  and  the 
freemen.  Hallani  remarks,  in  reference  to  these 
two  classes,  that  in  England,  at  least  from  the 
reign  of  Henry  II.,  one  only,  and  that  the  in- 
ferior, existed ;  incapable  of  property  and  desti- 
tute of  redress  except  against  the  most  outra- 
geous injuries.  A  serf  could  not  be  sold,  but 
could  be  transferred  along  with  the  property  to 
which  he  was  attached.  The  revival  of  the  cus- 
tom of  manumission  counteracted  the  rapid  in- 
crease of  serfs.  A  serf  could  also  obtain  his 
freedom  by  purchase,  or  by  residing  for  a  year 
and  a  day  in  a  borough,  or  by  military  service. 
By  these  various  means  the  serf  population  grad- 
ually decreased.  In  most  parts  of  the  Continent 
they  had  disappeared  by  the  15th  century.  The 
extinction  of  serfdom  in  England  and  Scotland 
was  very  gradual.  As  late  as  1574  Elizabeth  is- 
sued a  commission  of  inquiry  into  the  lands  and 
goods  of  her  bondsmen  and  bondswomen  in 
specified  counties  in  order  to  compound  for  their 
manumission ;  and  even  in  the  i8th  century  a 
species  <jf  serfdom  existed  among  Scottish 
miners.  Serfdom  in  Russia  was  abolished  by  a 
manifesto  of  Alexander  II.  on  17  March  1861. 

Serge,  a  kind  of  twilled  worsted  cloth,  used 
for  ladies'  dresses,  gentlemen's  summer  suits, 
etc.  Navy  serge  is  a  thick  durable  make  of  this 
cloth. 

Sergeant,  sar'jant  (Emily  Frances),  Adeline, 
English  novelist:  b.  Ashbourne,  Derbyshire,  4 
July  1851;  d.  Bournemouth  5  Dec.  1904.  She 
was  educated  at  Queen's  College,  London,  and 
until  1884  engaged  in  teaching.  She  was  on 
the  staff  of  the  Dundee  '.Advertiser'  for  several 
years  and  afterward  lived  principally  in  London 
and  in  Bournemouth.  Her  earlier  work  was 
for  juvenile  readers,  but  later  she  devoted  her 
time  chiefly  to  novel  writing.  Her  publica- 
tions include :  '  No  Saint ' ;  '  Bcvond  Recall ' 
(1883);  fjacobc's  Wife'  (1887");  <The  Story  of 
a  Penitent  Sinner'  (i8q2);  'The  Idol-maker' 
(1897);  'A  Valuable  Life'  (iSgS);  <A  Soul 
Apart'  (1902');  '.Anthea's  Way'  {190,^);  etc. 
Her  fictions  arc  fluently  written  and  eminently 
readable. 

Sergeant,  army,  an  inferior  or  non-com- 
missioned officer  in  a  company  of  infantry  ap- 
pointed to  see  discipline  observed,  to  teach  the 
soldiers  the  exercise  of  their  arms,  and  to  order, 
straighten,  and  form  ranks,  files,  etc.  He  also 
commands  small  bodies  of  men,  as  escorts  and 
the  like.  He  ranks  next  above  the  corporal,  and 
is  usually  chosen  from  the  steadiest  of  the 
corporals.  There  are  four  sergeants  in  a  com- 
pany, and  of  these  the  senior  is  called  color- 
sergeant.  Staff-sergeants  are  hi.gher  than  these, 
and  the  highest  sergeant  of  all  is  the  sergeant- 
major. 


Sergi,  ser'je,  Giuseppe,  Italian  psycholo- 
gist and  anthropologist :  b.  ]\lessina,  Sicily,  22 
March  1841.  He  was  educated  at  Messina,  was 
appointed  professor  of  philosophy  in  the  lyceums 
at  Milan  and  at  Messina,  and  in  1880  accepted 
the  chair  of  philosophy  at  the  University  of 
Bologna.  In  1884  he  became  professor  and 
director  of  the  Institute  of  .Anthropology  at 
Rome,  a  position  he  still  occupies.  Several  of 
his  works  have  been  translated  into  English  and 
his  publications  include:  'Elenienti  di  Psicolo- 
gia'  (1879);  'Psychologic  physiologique' 
(1887);  'Principi  di  psicologia,'  Vol.  I., 
'Dolore  e  Piacere'  (1894)  ;  <La  decadenza  della 
nazioni  latini'  (1900);  <La  pische  nei  fenomeni 
della  vita'    (1901)  ;  etc. 

Sergipe,    ser-zhe'pe,    or    Sergipe-del-Rey, 

Brazil,  a  state  on  the  .Atlantic  coast;  area.  15.OQO 
square  miles.  The  coast  is  flat  and  sandy;  the 
interior  consists  of  wooded  hills.  Streams  in 
the  populated  eastern  portion  are  numerous,  but 
on  the  west  are  few.  The  chief  river  is  the 
Sao  Francisco;  besides  the  Vasa-Barris  or  Ira- 
piranza.  _  The  flora  on  the  slopes  of  the  Serra 
de  Itabaiana  is  rich  in  valuable  cabinet  and  dye- 
woods  ;  iron-ore  and  crystal  quartz  occur. 
Although  the  soil  is  not  very  productive,  sugar- 
cane, cacao,  cotton,  tobacco,  corn,  rice  and  flax 
are  grown.  On  the  Campos  de  Criagao  de 
Gados  stock-raising  is  profitable.  The  industrial 
establishments  include  sugar  refineries,  distiller- 
ies, flour-mills  and  tanneries ;  shipbuilding  on  a 
small  scale  is  carried  on.  Sugar  and  cotton  are 
the  principal  e-xports.  Capital,  .Aracajon.  Pop. 
(1890)  310,926. 

Sergius,  ser'ji-iis,  the  name  of  four  popes, 
as  follows: 

Sergius  I.:  b.  Syria  about  630;  d.  Rome 
701.  He  succeeded  Conon  in  687.  He  opposed 
several  provisions  of  the  Quinisext  Coiuicil  of 
Constantinople  in  692  and  in  consequence  Jus- 
tinian II.  sent  to  arrest  him.  Sergius,  however, 
was  protected  by  the  exarch  of  Ravenna.  He 
died  in  Rome  after  a  pontificate  of  nearly  14 
years. 

Sergius  II.:  b.  Rome;  d.  847.  He  suc- 
ceeded (iregory  IV.  in  844,  and  during  his  pon- 
tificate the  Saracens  from  .Africa  ascended  tlie 
Tiber,  and  phuulered  the  environs  of  Rome. 

Sergius  III.:  d.  911.  He  was  raised  to  the 
papal  chair  in  904.  after  the  anti-pope  Christopher 
had  been  expelled.  On  the  strength  of  Luit- 
prand's  testimony,  his  character  has  been  deeply 
calumniate!.  But  contemporary  chroniclers 
speak  of  him  in  the  highest  terms  as  a  pious  and 
enlightened  pope.  He  restored  the  Latcran 
Church,  and  filled  the  Holy  See  nearly  seven 
years. 

Sergius  IV.:  d.  1012.  He  succeeded  Ji^hn 
XIX.,  m  1009,  and  during  his  pontificate,  and 
as  a  result  of  his  exhortations,  the  Italian  princes 
united  to  drive  out  the  Saracens  from  the  coun- 
try. It  was  in  his  lime  also  that  the  Normans 
began  to  enter  Italy. 

Seri  (s.a-rc')  Indians  (Opata,  "spry"),  an 
exceeding  primitive  tribe  of  North  .American 
Indians,  speaking  a  distinct  language  and  lixing 
on  Tihuron  island,  in  the  Gulf  of  Califurnia,  and 
the  adjacent  mainland  of  Sonora,  Mexico. 
.Although  known  since  1540,  when  some  of  Coro- 
nado's    men    visited    them,    altnost    nothing   was 
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known  of  their  character,  save  that  they  were 
warlike  and  extremely  conservative,  until  Dr. 
W  J.  McGee  led  a  small  expedition  among 
them,  in  the  interests  of  science  in  1S94  and 
again  in  1S95.  The  Serls  are  imusually  tall  and 
w^Il-built;  they  wear  little  clothing  and  subsist 
chiefly  on  turtles,  water-fowl,  fish  and  other  food 
of  the  sea,  eked  out  with  the  vegetal  and  animal 
products  of  the  mainland  desert.  Their  houses 
are  flimsy  bowers  of  cactus  and  shrubbery, 
sometimes  rudely  shingled  with  turtle  shells  and 
sponges.  Bows  and  arrows  are  habitually  used 
as  weapons,  harpoons  of  cane  arc  employed  for 
taking  turtles,  and  unworked  boulders  or  cob- 
bles form  a  ready  means  for  serving  meat,  crush- 
ing bones,  mulling  seeds,  etc.  They  make  grace- 
iu)  balsas  of  canes  lashed  together  for  use  in 
navigating  the  strait  between  their  island  and 
the  mainland,  manufacture  a  very  light  pottery 
and  some  basketry.  Shells  are  used  for  cups 
and  to  some  extent  for  implements.  The  mod- 
ern Seris  are  loosely  organized  in  a  number  of 
maternal  groups  or 'clans,  which  are  notable  for 
the  prominence  given  to  mother-right  in  mar- 
riage and  for  some  other  customs.  Polygamy 
prevails.  These  savages  manifest  an  implacable 
hatred  toward  aliens,  whether  Caucasian  or  In- 
dian, and  the  shedding  of  ahen  blood  is  regarded 
as  their  highest  virtue.  Two  centuries  ago  the 
population  of  the  tribe  was  estimated  at  several 
thousands,  but  it  has  been  reduced  by  almost 
constant  warfare,  so  that  now  it  is  barely  350. 
Consult  McGee,  'The  Seri  Indians';  17th  Re- 
port of  the  Bureau  of  American  Ethnology, 
^\'ashington,  D.  C. 


according  to  some  definite  law,  and  it  is  often 
of  great  interest  to  determine  the  nature  <f 
the  law.  Such  series  occur,  for  example,  in 
the  theory  of  spectrum  analysis.  Balmer's  for- 
■,'2 

,  in  which  c  is  a  certain  constant. 


Sericulture. 


See  Silk  a'sd  Silk  Ixdustry. 


Series.  A  series  is  a  succession  of  numbers 
or  terms,  usually  proceeding  according  to  some 
definite  law.  The  law  of  the  series  may  either 
define  how  a  given  term  is  derived  from  those 
that  precede  it,  or  it  may  define  a  term  as  a  func- 
tion of  the  number  denoting  the  position  which 
it  occupies  in  the  series.  Thus,  the  series  1,2, 
3,  5,  8,  13,...  is  such  that  each  term  after 
the  first  two  is  obtained  by  adding  together  the 
two  terms  immediately  preceding  it.  and  the 
law  of  the  series  might  be  expressed  by  the 
formula  «„+,=«„_, -fH„,  in  which  «n-i,  «n, 
iin+i  are  any  three  consecutive  terms.  On  the 
other  hand,  the  series  i,  §,  f,  i,  ...  may  be 
defined  by  the  law  that  the  «th  term  of  the 

series  is  .    Each  term  is  then  a  function  of 

2M  — I 

the  number  n  which  determines  its  position  in  the 
series.  One  and  the  same  series  may  frequently  be 
defined  in  both  ways.  Thus,  the  series  i ,  i,  j,  j] .  .. 
is  such  that  each  term  may  be  obtainedfrom  the 
preceding  one  by  multiplying  it  by  J.     It  may 

also  be  defined  by  the  formula  ;  as  the  ex- 

pression  for  the  nth  term.  A  series  is  not 
uniquely  determined  when  a  number  of  its 
terms  are  given.  In  fact,  an  infinity  of  series 
may  be  found  which  include  as  terms  any 
finite  number  of  arbitrarily  assigned  numbers. 
In  such  a  case  the  simplest  law  that  can  be 
found  is  naturally  to  be  taken  as  the  law  of  the 
scries.  Important  use  is  made  of  this  principle 
in  the  physical  sciences.  Series  of  numbers 
frequently  arise  in  connection  with  experi- 
mental   observations,    which   evidentlv   proceed 


mula  c — 

determines,  for  different  integer  values  of  n, 
the  wave-lengths  of  a  long  series  of  lines  in  the 
hydrogen  spectrum.  A  \-ariety  of  formulas 
have  been  obtained  for  other  spectra.  A  very 
instructive  account  of  the  methods  used  in 
determining  such  series  is  given  in  Kayser's 
'Handbuch  der  Spectroscopie,'  vol.  2,  pp.  503- 
573. 

A  series  is  said  to  be  finite  or  infinite  according 
as  the  number  of  its  terms  is  limited  or  un- 
limited. 

Finite  Series. 

The  law  of  the  series  being  given,  the  most 
important  problems  relating  to  a  finite  series 
are  the  determination  of  the  term  occupying  a 
given  position  and  finding  the  sum  of  the  series. 
The  following  cases  are  those  of  chief  interest. 

Arithmetic  Series. — This  series  is  a,  a+d, 
a  +  2d,  ...,/.  so  that  the  difference  between  any 
two  consecutive  terms  is  constant  and  equal  to 
d.  The  )!th  term  /  is  e\-idently  obtained  by 
adding  d  n  —  i  times  to  a  and  hence  l  =  a 
+  (n  —  i)d.  If  5  denote  the  sum  of  the  series, 
then  S=a+(a+d)  +(a  +  2d)+.  .  .+1.  By  writ- 
ing the  terms  in  reverse  order,  the  sum  may 
also  be  expressed  in  the  form 

5=l  +  (.t~d)+il-2d)+.  .  .+,1. 

The  addition  of  these  two  equations  gives 
2S  =(a+l} +{a+l) +.  .  .  to  n  terms,  whence 
S=J(t((i -I-/)  =J>i[o-t-(M— i)rf].     In  particular  the 

sum    of    the    first    n    integers    i,    2,    3 it 

is  in(n  +  i),  and  the  sum  of  the  odd  integers 
I,  3,   %,...,  2n  —  I  is  k'. 

Higher  Arithmetic  Series. — The  general  ex- 
pression a  +(n  —  i)d  for  the  nth  term  of  an 
arithmetic  series  is  an  integral  function  of  the 
first  degree  in  n.  A  more  general  series  may 
be  formed  in  which  the  expression  for  the  Htii 
term  is  an  integral  function  of  degree  5  in  the  11. 
Such  a  series  is  called  a  higher  arithmetic  series 
of  order  5.  Let  a,,  a,,  a^,  .  .  .  represent  the 
series.  A  new  series  fc,,  b„,  63,  ...  is  formed 
from  this  by  taking  the  differences  of  consecutive 
terms,  so  that  b,=a2  —  a,,  b^—a^  —  a,,  etc.  This 
is  called  the  series  of  first  differences.  Let  a 
series  c, ,  <:„•  •  •  ■  b^  formed  from  6,.  b„,  .  .  .  in  like 
manner.  These  are  the  second  differences. 
Let  (i, ,  e,,  .  .  .  be  the  first  terms  in  the  series 
of  third,  fourth.  .  .  .  ditferences  respectively. 
Since  an  is  a  polynomial  of  degree  5  in  n  and 
Qn+i  is  the  same  polynomial  in  {n  +  i),  it  follows 
that  bn,  which  equals  a„-(-,  —an.  is  of  degree  5  —  i 
in  n;  and,  finally,  that  the  nth  term  of  the 
series  of  (5— i)th  differences  is  of  degree  one 
in  m;  that  is,  the  las'-  series  of  differences  is  a 
simple  arithmetic  series.  The  series  of  .sth 
powers  of  the  natural  numbers  i,  25,  35,  ...  ,  ns 
is  the  simplest  example  of  a  higher  arithmetic 
series  of  order  i. 

The  jith  term  of  the  series  a,,  a,,  a,,  ...  c&n 
readily  be  expressed  in  terms  of  n,  b,,  c^,  .... 
namely, 
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.,        («  — i)(h  — 2') 


,    («-l')()t-2')(M— 3),, 

i a,+. 

I-2-3 


the  last  term  of  the  formula  being  of  degree  s 
in  It.  With  fractional  values  of  n  this  formula 
is  much  used  for  the  purpose  of  interpolating 
between  the  terms  of  a  given  series  numbers 
which  shall  follow  the  same  general  law  of 
variation.  For  example,  suppose  it  be  required 
to  find  log  91.43,  given  log  91=1.9590414, 
log  92  =1.9637878,  log  93  =  1.9684829,  log94  = 
1. 9731279.  The  required  number  is  inter- 
mediate between  log  91  and  log  92,  which  are  the 
first  and  second  terms  of  the  series  having 
log  (90  +  ")  for  its  nth  tenn.  As  the  number 
91.43  corresponds  to  h  =  i.43,  the  value  of 
log  91.43  may  be  calculated  approximately  by 
assuming  that  for  a  small  number  of  terms  the 
series  of  logarithms  coincides  very  nearly  with 
a  higher  arithmetic  scries  of  order  5,  the  close- 
ness of  the  approximation  increasing  with 
higher  values  of  5.  The  first  terms  of  the  suc- 
cessive scries  of  differences  are  fc,  =.0047464. 
.■",  =  —.0000513,  d,  =.0000012,  etc.  First  try 
5  =  1,  that  is.  use  only  two  terms  of  the  formula 
for  a„.  This  gives  log  gi. 43  =1.9590414  4- 
.43(. 0047464)  =1.9610824,  which  is  correct  to 
only  five  decimals.  With  s  =  2,  log  91.43  = 
1.9610886,  which  is  less  than  the  true  value  by 
one  unit  in  the  seventh  place  of  decimals. 
With  .5=3,  that  is,  by  using  four  terms  of  the 
formula  for  a„,  the  value  is  obtained  correctly 
to  seven  decimal  places. 

Geometric  Series. — This  is  composed  of  the 
terms  a,  ax.  ax',  ax^,  .  .  .  Each  term  is  formed 
from  the  one  preceding  by  multiplying  it  by 
-T,  so  that  the  >nh  term  is  a.v"-'.  If  5  denote 
the  sum  of  n  terms  of  the  scries,  then 


S  =a  +  ax  +  a.x'  +  .  .  .-i-ax"' 


The  multiplication  of  this  expression  by  x  gives 

-ax+ax' +ax'  + .  .  . +ax'^.   whence,    by    sub- 

i.tingfrom  the  preceding,  (1  — ,r)5  — o  — axn,and 

accordingly  S=^^'~^-^ 
"  ■'  I  —X 

Recurring  Serie.<;. — A  more  general  form  of 
series  is  the  arithmctico-geomclric  series,  in  which 
the  nth  term  is  of  the  form  (a+bii)x'^-K  It 
reduces    to    the    arithmetic    series    when    .T  =  i , 

I'ld  to  the  geometric  scries  when  6=0.  This 
uirn  is  a  special  case  of  a  recurring  scries,  which 
detincd  as  follows:  Let  a,,  a^v,  a^x',  .... 
"n.v''-'  be  the  terms  of  such  a  S(Vics,  If  r+i 
•successive  coctBcients  a,-  are  C(mnccted  by  a 
homogeneous  linear  relation  of  the  form 
"" +/'i<'n-i +/'jan_,4-.  .  . +/?r<iii-r=o,  in  which 
P,.  />,....,  pr  are  given  numbers  and  r:>r, 
the  series  is  called  a  recurring  .fcr/c?  of  order  r. 

I  he  sum  of  n  terms  of  a  recurring  series  can 
always  be  found.  The  result  is  a  rational 
Inaction  in  x.  The  method  of  summation  may 
lie  illustrated  by  the  series  of  order  2.  The 
defining  relation  is 


"n  +  /',<in-,  -I  />ja„_j=o. 


Let  S  =a^  +ajc  +  a.^'  +  .  .  .+a,^n-i_     Multiply 
by  I  +p,x  +  p^-'.     This  gives 

(i  +p,x  +  p^r')S=a,+(a,  +  p,a,)x 

+  (a,  +  p,a^  +  p.fi,)x^  +  (a,+  p,a,  +  p^a.^)x' 
+  .  .  .  +  (a„  +  p^an-,  +  p,an~,)x'-' 
4-(a«/>,  +an~,p,)x"  +anp2X''+K 

Since  as  + p^as-,  +  p^as-,=  o,    the    above    ex-^ 
pression  reduces  to 

a,  +(a^  +  p^a,)x  +  (a„p,+an~,p2)x^+anp2X''+', 

and  hence 

^     g,  +(a:  +  p.a,)x  +  (a„p,  -\-an-,p2)xn+anp:^c«+'^ 
I  +  PiX  +  pjc' 


The  Harmonic  Series  is  — ,   ■ -,,  , 

a     a+d    a  +  2d 

its  terms  being  the  reciprocals  of  the  terms  of 

an  arithmetic  series.     The  ?ith  term  is  accord- 


ingly 


The   series  is  so  named  be- 


a  +  (n  —  i)d' 

cause  the  harmonic  tones  of  a  fundamental 
mtisical  note  are  ])roduced  by  the  divisions  of 
a  vibrating  string  (or  column  of  air  in  a  tube) 
into  lengths,  which  form  a  harmonic  series. 
No  formula  exists  for  the  sum  of  n  terms  of  3 
harmonic  series.  * 


Infinite  Series. 

Convergent  Scries. — Let  «,,  u,,  .  .  .  ,  tin,  .  ..\ 
be  the  terms  of  an  infinite  series,  and  let  Sn 
denote  the  sum  of  the  first  n  terms.  It  Sn 
approaches  a  definite,  finite  limit  as  11  increases 
to  infinity,  the  given  .series  is  said  to  be  con- 
vergent.  If,  on  the  other  hand,  S„  increases 
n-ithout  limit,  the  series  is  divergent.  If  >"p, 
docs  not  approach  any  limit,  the  series  is  called 
indeterminate,  as  in  the  case  of  the  series 
I— i+i— i+i— ....  for  which  Sn  takes  the 
values  I  and  o  alternately  as  n  increases.  To 
illustrate  these  definitions,  consider  the  infinite 
geometric  scries  a  +  ax  +  ax'' + .  .  .+ax'^~^  +  .  .  .  , 
By  the  formula  given  above  for  the  sum  of  a 

a(j  — jv**) 
geometric  series,  Sn  = ^-: — .     If  x  is  numer- 
ically less  than  unity,  .r"  diminishes  to  zero  as  n 
increases  to  infinity,  and  hence  Sn  approaches 

;  as  a  limit.     This  expression  is  called  t+ie 

generating  function  of  the  series.  The  scries  and 
its  generating  function  are  equal  for  all  values 
of  .r  for  whicli  the  series  is  convergent,  that  is, 
for  values  of  .r  numerically  less  than  i .  But 
if  r  is  numerically  greater  than  i,  .S„  approaches 
infinity  as  n  increases  without  limit.  Tlie  series 
is  then  divergent  and  is  no  longer  e(iual  to  the 
generating  function.  Similarly,  with  a  recurring 
series,  if  its  terms  approach  zero  as  a  limit  with 
increasing  11,  the  terms  iinV".  ii„_|.r",  iin.v"+'  in 
the  above  formula  for  the  .sum  of  n  tenns  of  a 
series  of  order  2   approach   zero  and  hence  S» 

has  for  limit  S— -^ — — -' — -' r-.     A  hke  result, 

I  +  p,x  +  pjc'  ' 

holds  for  a  recurring  scries  cf  any  order. 
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A  series  can  represent  its  generating  function 
onlv  for  such  values  of  the  variable  (or  variables) 
on  which  it  depends  as  will  make  it  convergent, 
and  hence  the  question  of  the  convergence  of  a 
series  is  of  paramount  importance.  Suppose 
at  first  that  the  terms  of  the  series  are  positive. 
Then,  if  the  ratio  i(n+, :  "n  becomes  and  remains 
less  than  a  proper  fraction  k  as  n  increases  with- 
out hmit,  the  series  h, +«2  +  .  .  . +Mn  +  .  •  •  is 
convergent.       For     in     that     case     i(„+,  <feun, 

K„+j<tMn+,  <fe'Mn,  M„+3  <fel(n+2  <^'!'ii.  and  SO 
on.  Hence  ;(„ +  i<„4., +«„+, +  h„+3+ .  .  .< 
i(n(i -l-ife+ife' +/t'  +  .  .  .).  But  as  fe  is  a  positive 
number  less  than  i,  the  infinite  geometric 
series   i+k+k^  +  ...   is  convergent   and  equals 

r.       Accordingly    «„ +  i(n+i +  .  .  .  ,    which    is 

less  than  the  finite  quantity  _",  ,  is  a  con- 
vergent series.  If  to  this  portion  of  the  series 
the  finite  sum  u, +Hj-|-.  .  .+Un-,  be  added,  the 
result  is  finite  and  the  given  series  is  therefore 
convergent.  While  the  condition  just  given 
is  sufficient  to  insure  the  convergence  of  a  series 
it  is  not  necessary.  Thus,  if  a  and  b  are  such 
that  o  <a  <6<  1,'then  the  series  a -1-6^ -I- o' +6' 
-f-a*-)-.  .  .  is  convergent,  since  it  consists  of  the 
sum  of  the  two  convergent  geometric  series 
a+a^  +  .  .  .  and  b''+b*  +  .  .  .  .  But  Un+i'- Un  al- 
ternates between  large  and  small  values  as  n 
increases  and  does  not  therefore  remain  less 
than  a  proper  fraction. 

If  some  of  the  terms  of  a  given  series  are 
negative,  the  series  is  convergent  provided  that 
the  series  obtained  by  changing  the  signs  of 
all  the  negative  terms  is  convergent.  For  ex- 
ample, the  series  i —k +k- —k^ +k*  — .  .  .  ,  in 
which  ^  is  a  positive  number,  is  less  than  the 
series  i  +k  +k'  +k'  + .  .  .  and  is  therefore  con- 
vergent if  fe  <  I .  It  follows  from  the  preceding 
considerations  that  any  series  is  convergent  if 
the  ratio  iin+,  :'(n  has  a  limit  numerically  less 
than  I  as  n  increases  to  infinity.  Thus,  for 
the   logarithmic   series   log  {i +x)  =x  —  ix'' +  ^x^ 

.  .  .    the    numerical     value    of 


.±-^"t: 


I'n+i :  "n  is  the  same  as  that  of 


.r"+'  .V 


H  +  I    n      n  +  i 
The  limit  as  n  increases  to  infinity  is  x.     The 
series  will   accordingly  be  convergent  if  x  is  nu- 
merically less  than  i .     For  the  exponential  series 


convergent  for  all  values  of  x  numerically  less 
than  I.  If  ^  =  I,  it  becomes  i— i-t-J— i+j  — .., 
which  is  convergent  and  equals  log  2.  But 
the  series  i  -f-J  +  J  +  .  .  .  obtained  by  making  all 
the  terms  positive  is  divergent.  A  condition- 
ally convergent  series  has  the  peculiar  property 
that  by  changing  the  sequence  of  the  terms  the 
sum  of  n  terms  may  be  made  to  approach  anv 
desired  limit  as  n  increases  to  infinity,  as  may 
be  exemplified  by  the  preceding  series.  For, 
let  c  be  any  number.  Select  in  order  as  many  of' 
the  positive  terms  of  i— J-l-J  — i-t-...  as  will 
be  sufficient  to  make  a  sum  greater  than  c. 
Then  select  just  enough  negative  terms  so  that 
when  added  to  these  the  sum  shall  become  less 
than  c.  Then  add  more  positive  terms  until  the 
sum  becomes  greater  than  c.  and  so  continue. 
This  process  is  possible,  since  the  positive  or 
the  negative  terms  alone  form  adiverging  series. 
With  such  an  arrangement  of  terms  the  sum 
may  be  made  to  approach  as  near  to  c  as  desired. 
Uses  of  Series. — Series  are  of  the  utmost  value 
as  affording  a  means  for  the  expression  of  anv 
given  function.  In  particular,  functions  which 
are  defined  as  solutions  of  differential  equations 
are  most  frequently  not  expressible  in  any  other 
form.  In  the  theor)-  of  functions  as  developed 
by  Weierstrass  the  convergent  power-series  is 
made  the  fundamental  instrument  of  investiga- 
tion, and  from  the  properties  of  its  defining 
series  the  nature  of  a  function  is  determined. 
[See  Theory  of  Functions.]  The  expression 
of  a  function  in  the  form  of  a  series  is  of  especial 
importance  when  it  is  desired  to  calculate  its 
numerical  value.  It  is  by  this  means  that  various 
numerical  tables,  such  as  the  logarithmic  and 
trigonometric,  are  calculated. 

Taylor's  series  f{x)  =f{a)  +f'{a)(x~a)  +^f"{a) 


ix-ay  + 


H — jf''^>(a){x-a)n+  .  .  .is   the   for- 


mula most  generally  useful  for  the  purpose  of 
expanding  any  given  function  /(.r)  in  ascending 
powers  of  x  —  a,  a  being  a  given  constant  so 
chosen  that  the  function  and  its  derivatives 
f'(x).  f"(x) f^Hx),  ...  are  finite  and  con- 
tinuous for  values  of  x  sufficiently  near  to  a. 
Another  form  for  Taylor's  series,  and  the  one  to 
which  the  name  is  more  frequently  apphed,  is 
obtained  by  writing  It  in  the  place  of  .r  — a  so 
that  x  =  a+h.  The  above  equation  then  takes 
the  form 


2 !      t ! 


+  —.  +  ■■ 


Ka+h)=j(a)+f'{a)h 


n  .    (ij  — 1)!      n 

For  any  finite  value  of  .v  this  ratio  becomes  and 
remains  a  proper  fraction  as  soon  as  n  exceeds 
X  in  absolute  value.  Hence  the  series  is  con- 
vergent for  all  finite  values  of  .v. 

A  series  of  positive  and  negative  terms  is  said 
to  be  absolutely  convergent  if  the  series  obtained 
by  making  all  of  the  terms  positive  is  con- 
vergent. When  the  second  series  is  divergent 
it  sometimes  happens  that  the  first  series  is 
convergent,  in  which  case  it  is  called  condition- 
ally  convergent,  because  the  value  of  the  sum 
is  conditioned  on  the  arrangement  of  the  terms. 
For  example,  the  logarithmic  series  is  absolutely 


+  —J"(a)h''  +  .  .  .+±fln>(a)hn  +  .  .  . 


This  series  is  convergent  if  h  is  not  too  large. 
Maclaiirin's  series  for  the  expansion  of  a  func- 
tion of  X  in  ascending  powers  of  .r  is  obtained 
as  a  special  case  of  the  first  form  of  Tavlor's 
series  by  putting  a  =0.  The  formula  is  of  course 
inapplicable  if  the  given  function  or  any  of  its 
derivatives  are  not  finite  when  .t=o. 

For  the  purposes  of  numerical  calculation  it 
is  essential  to  know  how  close  an  approxima- 
tion to  the  true  value  of  the  function  mav  be 
obtained  by  using  a  given  number  of  temis  in 
Taylor's  series  and  discarding  the  rest.  If  5n 
denote  the  sum  of  the  first  n  terms  of  the  series 
and    Rn    the    remainder     of    the     series,    then 
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/(at)  =Sn+^n  and    the    amount    of  error  intro-  whence,  by  subtracting  the  series  for  !o^  f- +:c) 

duced  by  using  Sn  as  the  approximate  value  of 

f(x)  is  equal  to  the  remainder  Kn-     An  expres-  i+r 

sion  ror  the  remainder  in  Taylor's  series  (second  log =2{x  +  ix^  +  ^x^  + .  .  .  ). 

equation)  was  obtained  by  Lagrange  in  the  form  ^  ~^ 

Rn  =  — .f  "'(.a +  811)11",  in -which  5  denotes  a  certain 

number  between   o   and    i.     To   illustrate,   the     I"  this  ^  is  replaced  by 

fonnula   for    sin(u+/i)    expressed  in  terms    of 

Lagrange's  remainder  is 


2Z  +  I 


,  from  which  follows 


sin  (a  +  h)  =sin  a  +  cos  a  •  /i  —  J   sin  a  ■  W 

~  sin  [a  +  >A  +  Oh)  h". 


:  cos  a-/i'  +  .  ■  .  +- 


Since  sin  x  does  not  exceed  i  in  numerical  value 
the  error  in  discarding  the  remainder  of  the 
series  after  n  terms  is  not  numerically  greater 

than   — ;.      If,    for   example,    knowing   sin  45°  — 


h!' 


cos  45° 


v; 


=,  it  is  desired  to  calculate  sin  x  for 


succeeding  angles  at  intervals  of  i",  the  value 
for  /(  is  taken  to  be  .000004S481.  which  is  the 
radian  measure  for  i"  in  degree  measure.  Two 
tenns  of  the  preceding  formula  give  the  value 
of  sin  45°  1"  correct  to  ten   decimals.      For  the 


remainder   is   R,  =- 


(^  +  on) 


•It',    the     first 


factor  of  which  differs  only  slightly  from  — — —, 

2\/2  ' 

while  W  has  no  significant  figure  before  the 
eleventh  decimal  place. 

The  cases  in  which  Lagrange's  formula  is 
practicable  for  determining  the  limit  of  error 
are  comparatively  few  in  number.  A  conven- 
ient limit  of  error  inay  frequently  be  found  by 
comparing  the  given  series  with  a  simpler  one 
of  less  rajjid  convergence,  the  limit  of  error  for 
which  can  be  determined.  In  particular,  a 
series  m,  —  Mj+jtj  — k, +  .  .  .  of  alternately  posi- 
tive and  negative  terms  which  arc  numerically 
decreasing  towards  zero  as  a  limit  is  convergent, 
and  the  error  in  taking  only  n  terms  is  less  than 
the  next  succeeding  term  Mn-i-,,  but  greater  than 
Mn+,  —  "n+j.  For  the  series  may  be  written 
(u, —«j)  4- (Mj  —  mJ -(-...  ,  which  is  a  sum  of 
positive  terms  and  therefore  increases,  with  the 
number  of  terms,  toward  a  finite  limit,  or  be- 
comes indefinitely  large.  But  the  series  may 
also  he  written  m,  —  (»,  —  u,)  —  (w^  —  h,)  — .  .  .  ,  in 
which  all  the  terms  after  the  first  arc  negative 
and  hence  the  sum  is  less  than  m,.  The  numer- 
ical value  of  A'n  is  !<n+i  —  J'n+2  +  »n+3  —  .  .  •  ,  which, 
by  a  re])etition  of  the  preceding  argument,  is 
greater  than  !(„+j— u„+,  and  less  than  "»+,■ 
Thus,  for  the  logarithmic  scries  mentioned  above, 
the  error  in  stopping  with  the  >!th  term  is  less 

.r"+'  I 

than   — ; —    (if   x   is    positive).     For   jr  =  —  the 

"  + 1  "^  '  10 

value  of  log  (i  4-r)  is  given  by  Sn  correct  to  at 
least  (it  4-1)  decimal  places.  For  values  of  x 
near  i  the  series  converges  very  slowly.  A 
more  rapidly  converging  series  can  be  obtained 
by  changing  x  into   — .r,  which  gives 

log(i-«)  =  -^-i^'-Jjc»-.  ..  , 


log log  (34-1)  ■ 


-log  2 


L22+I 


+  - 


3(22-l-l)» 


■]■ 


This   series  is  convergent  for  all   positive  values 
of  z.     The  remainder  after  n  terms  is 


r+; 


] 


(2M4-i)(22  4-i)'"+'       (2«-|-3)(2Z4-l)2"+» 

which  is  evidently  less  than  the  geometric  series 


(2«4-i)(22  4-i)"+' 


I  +: 


+  - 


{2Z  +  iy       (2Z  + 


^^^■■] 


the  sum  of  which  is 

2(2Jl4-l)(22-f  l)2n+l(g2^.)" 

The  error  in  neglecting  /?„  is  accordingly  less 
than  the  value  of  this  expression. 

The  importance  for  numerical  computation 
of  having  a  .series  of  sufficiently  rapid  con- 
vergence is  illustrated  bv  the  formula  for  ?r 
Gregory's  series  isi;:  =  i-j4-J-j4-...,  which 
converges  so  slowly  that  according  to  Newton 
it  would  require  five  billion  terms  and  one 
thousand  years'  time  to  calculate  the  value  of 
;:  to  twenty  decimals.  On  the  other  hand,  by 
means  of  Machin's  formula,  which  converges 
very  rapidly.  Shanks  has  computed  the  value 
of  K  to  707  decimal  places. 

Divergent  Scries. — It  was  supposed  by  the 
earlier  mathematicians  that  divergent  scries 
were  entirely  useless.  There  is,  however,  a  class 
of  such  series  that  have  been  found  not  only 
useful  but  necessary  for  the  purposes  of  approxi- 
mate computation.  These  have  been  em- 
ployed for  a  long  time  by  astronomers  even  after 
their  divergence  had  been  proved,  their  use 
being  justified  by  the  close  agreement  between 
calculation  and  observation.  The  series  in 
question  have  the  property  that  the  terms  at 
first  decrease  in  numerical  value  until  a  certain 
minimum  term  is  reached,  after  which  they  in- 
crease without  limit.  The  series  is  converging 
as  far  as  its  minimum  term,  beyond  which  it 
is  diverging.  The  converging  portion  of  the 
series  frequently  affords  a  very  good  approxi- 
mation to  the  value  of  the  given  function.     The 

series     for     the      probability     integral   /    e-i'dt 

is  an  example  of  this  kind.  By  expanding  i'-'' 
in  powers  of  /'  and  integrating  term  by  term, 
this  function  is  expressed  by  means  of  the  series 

*- J-*'  +  J^,*'-^-<'  + which  is  conver- 
gent for  all  finite  values  of  x.     For  large  values 
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of  X  the  convergence  is  too  slow  for  practical 
purposes  and  the  series 


r-3-5  I 


•] 


is  used  instead.  While  this  series  is  divergent 
bevond  a  certain  term,  the  sum  of  the  converging 
portion  gives  an  approximation  having  an 
error  less  than  the  numerical  value  of  the  last 
term  used.  This  approximation  is  so  good  and 
the  convergence  so  rapid  that  for  values  ot  x 
as  small  as  3  this  series  is  more  convenient  to  use 
than  the  first  one  and  gives  a  value  correct  to 
eitrht  decimals,  the  first  eleven  times  being 
convercrent,  while  for  x  =  io  the  first  100  terms 
are  convergent  and  give  a  value  which  is  correct 
to  at  least  no  decimal  places. 

The  theory  of  divergent  series  has  recently 
been  receiving  considerable  attention,  chiefly 
from  the  French  mathematicians.  In  particu- 
lar the  problem  of  determining  m  how  far  the 
divergent  series  may  vaHdly  be  used  as  a  purely 
formal  representation  of  a  function  has  been 
studied  by  Poincare,  who  has  developed  some 
important  and  far-reaching  results.  An  mter- 
estinw  account  of  the  present  state  of  the  sub- 
ject is  given  by  Borel  in  his  'Lejons  sur  les  series 
divergentes'  (Paris,  1901). 

Series  of  Fitnetions;  Midttple  Series. — It  is 
often  important  to  express  a  function  as  a 
series  the  terms  of  which  are  given  functions 
such  as  trignometric  or  Besscl  functions.  Such 
series  are "  of  great  ser^-ice  in  mathematical 
physics  especiallv  the  Fourier  series  of  sines 
and  cosines  of  multiple  angles,  which  is  much 
used  for  representing  functions  having  a  periodic 
character.  This  series  was  first  employed^  for 
that  purpose  by  Fourier  (1822)  in  his  'Theorie 
analvtique  de  chaleur. ' 

In  a  simple  series  11,,  »,,  ...  the  general  term 
ii„  is  a  function  of  a  single  integer  n  defining 
its  position  in  the  series.  A  double  series  is  one 
in  which  the  general  term  Mm,  n  is  a  fvmction  of 
two  independent  integers  »»,  ».  A  mulliple 
series  is   one   in   which   the   general   term   is   a 

function  of  several  integers  m.  n,  p Such 

series  are  of  fundamental  importance  in  the 
study  of  various  classes  of  functions  such  as  the 
elliptic  functions  and  the  multiple  theta  func- 
tions. 

History  and  Literature. — Some  of  the  proper- 
ties of  arithmetic  and  geometric  series  were 
icnown  in  very  ancient  times,  as  the  oldest  manu- 
script in  existence,  the  Rhind  papyrus,  which 
is  believed  to  be  a  copy  of  a  work  dating  back 
three  thousand  or  more  years  before  Christ,  gives 
an  account  of  some  problems  which  are  solved 
by  means  of  these  series.  There  is  considerable 
groimd  for  supposing  that  the  general  formula 
for  the  sum  of  an  arithmetic  series  was  known 
at  that  time,  although  it  does  not  occur  ex- 
plicitlv  in  mathematical  literature  until  the  time 
of  Archimedes  (2S7-212  B.C.).  The  formula  for 
the  sum  of  a  geometric  scries  was  known  to  the 
Greeks  as  it  is  given  by  Euclid  (about  300  B.C.), 
while  the  summation  of  the  infinite  series 
I  -I- j-i-(J)2-f-(J)'  +  .  .  .  was  effected  by  Archime- 
des. The  general  expression  for  the  sum  of 
an  infinite  geometric  series  was  first  given 
by  Vieta  (1540-1603  a.d.).  A  formula  for  the 
sum  of  the  sciuares  of  the  positive  integers  was 
given  by   Archimedes,   and   for  their  cubes  by 


Nikomachus  (about  100  a.d.).  Except  for  these 
two  particular  cases  no  knowledge  of  the  sum- 
mation of  higher  arithmetic  series  is  apparent 
before  the  sixteenth  century.  The  subject  as  we 
now  know  it  was  developed  chiefly  in  the  follow- 
ing centurjr  and  it  took  its  present  form  in  the 
<Ars  con3ectandi>  of  Jacob  BemoulU  (1713) 
The  name  "arithmetic  series  of  higher  order" 
was  given  by  Leibnitz.  Newton  was  the  first 
to  recognize'  the  importance  of  infinite  series 
as  an  instrument  of  mathematical  investigation. 
His  results  were  published  in  1669  (not  printed 
until  1704)  in  a  work  entitled  'Analysis  per 
Aequationes  Numero  Terminorum  Infinitas.'  A 
systematic  treatment  of  series  was  given  b\- 
Euler  in  his  <Introductio  in  analysin  mfini- 
tomm>  (1748).  The  principle  that  an  infinite 
series  cannot  be  safely  employed  unless  it  is 
convergent  was  first  given  in  this  work.  Gauss 
(1813)  inaugurated  the  modem  epoch  in  the 
theory  of  infinite  series  in  his  memoir,  <Dis- 
quisitiones     generales    circa     seriem     infimtam, 

,+^x  +  e(°±ltK^±llx'  +    .  .  .  >    He  insisted 

on  rigorous  tests  for  convergence  and  was  the 
first  to  give  definite  criteria  for  convergence  and 
divergence.  In  the  'Cours  d'analyse  de  I'Ecole 
Polytechnique >  (Paris,  1821),  Cauchy  extended 
the  theory  of  power-series  to  the  expansion  of 
functions  of  a  complex  variable  and  gave  the 
important  theorem  that  a  series  is  convergent 

if  the  limit  of  y^  is  numerically  less  than  i 
when  n  increases  to  infinity.  Further  con- 
tributions, including  additional  criteria  for  con- 
vergence and  a  development  of  the  principle  of 
continuity  of  series,  were  made  by  Abel  (1826) 
in  his  <Recherches  sur  la  serie, 

m         111(111  —  1)3,         1 
I  +—X  +  — ^ x'  +  .  ..' 

I  1-2 

('Oeuvres  completes,'  vol.  I,  p.  223).  This 
celebrated  memoir  is  a  model  of  scientific 
accuracy  and  comprehensiveness,  and  exerted  an 
important  influence  on  the  growing  spirit  of 
rigorous  and  critical  investigation. 

Among  modem  works  on  series  the  following 
mav  be  mentioned:  Chrystal's  <  Algebra"  (Edin- 
burgh, 1886),  chaps.  XX,  xxvi-xxxi;  Osgood's 
'Introduction  to  infinite  series'  (Harvard  Uni- 
versity Publications,  1S97);  Godefroy's  <Theone 
^lementaire  des  series'  (Paris,  1903);  Runge's 
'Theorie  und  Praxis  der  Reihen'  (Leipzig,  i9'^4); 
Borel's  'Legons  sur  les  series  a  temies  positifs' 
(Paris,  1902);  Hadamard's  <La  serie  de  Taylor' 
(Paris,  1901);  Jordan's  'Cours  d'analyse'  (Paris, 
189^),  vol.  I,  chap,  iii;  < Encyclopadie  der 
Mathematischen  Wissenschaften '  (Leipzig,  1898- 
1904),  vol.  I,  part  I,  pp.  47-146. 

J.  I.  Hutchinson, 
Assist.  Prof,  of  Mathematics,  Cornell  University. 

Serin,  in  ornithology,  a  finch.  Serinus  hortu- 
laiuts,  which  is  closely  allied  to  the  canary. 
The  bird's  mantle  and  back  are  of  a  dark-grayish 
brown,  each  feather  being  edged  with  a  broad 
strip  of  yellow.  Its  head  is  oUve-gray,  and  the 
throat  and  breast  are  of  a  bright  gamboge- 
yellow,  shading  to  white  on  the  belly.  It  is 
four  and  one-half  inches  long.  The  serin-finch 
is  noted  as  a  lively  and  indefatigable  singer.  It 
is  migratory,  and  spends  the  summer  and  often- 
times the  winter  in  Middle  Europe. 


SERINGAPATAM  —  SEROW 


Seringapatam,  ser-ing-ga-pa-tam'  (prop- 
erly, Sri-ranga-patanam,  "city  of  Vishnu"),  In- 
dia, a  celebrated  town  and  fortress,  the  former 
capital  of  Mysore,  245  miles  west  by  south  from 
Madras,  on  an  island  formed  by  two  branches 
of  the  Kaveri.  The  fort,  a  massive  structure, 
stands  on  the  western  end  of  the  island,  and 
contains  within  its  walls  the  ruins  of  the  palace 
of  Tippu  Saib  (q.v.),  a  mosque  built  by  the 
same  ruler,  and  an  old  temple.  Just  outside  of 
the  fort  is  Tippu's  graceful  summer  palace,  now 
in  ruins.  At  the  east  end  of  the  island,  near  the 
suburb  of  Ganjam,  where  almost  all  the  inhab- 
itants now  reside,  is  the  mausoleum  in  which 
Tippu  and  his  father  Hyder  Ali  are  buried. 
The  fort  was  three  times  besieged  by  the  British, 
first  in  1791,  and  afterward  in  1792  and  1799. 
On  the  last  occasion  the  fortress  was  carried  by 
assault,  Tippu  being  slain.  The  town  once  con- 
tained about  150.000  persons,  but  its  population 
in  course  of  time  has  steadily  decreased  until 
now  it  is  only  about  12,500. 

Serinus,  in  ornithology,  a  genus  of  the 
sparrow  family  Prins^illida  (q.v.),  having  a 
stout  cone-shaped  bill,  broad  at  the  base;  the 
nostrils  basal,  round  and  hidden  by  stiff  frontal 
feathers  directed  forward,  gape  straight,  with- 
out bristles.  The  serinus  is  small,  compact  and 
active ;  the  legs  are  short,  and  scutelate ;  the 
feet  strong ;  the  wings  which  are  moderately 
long  and  somewhat  pointed  have  a  minute  outer 
primary ;  and  the  tail  is  deeply  forked.  The 
Serin  (q.v.),  Serinus  Iwrtulaiius.  the  5'.  caiwnicus, 
the  ,?.  canarius,  the  canary,  and  S.  pusillus.  the 
red-fronted  finch,  are  inhabitants  of  the  Western 
Pal.iearctic  regions,  but  some  species  are  to  be 
found  in  the  Eastern  Palgearctic,  Oriental,  and 
Ethiopian  regions. 

Seriola,  in  ichthyology,  a  genus  of  Caran- 
gidce,  divided  into  12  species  and  inhabiting  tem- 
perate and  tropical  waters.  The  body  is  oblong, 
and  slightly  compressed,  and  the  abdomen  is 
rounded :  the  first  dorsal  fin  is  continuous,  with 
feeble  spine:  villiform  teeth  in  jaws  and  on  the 
vomer  and  palatine  jaws.  The  smaller  species 
are  valueless,  but  the  larger  species  which  range 
from  four  to  five  feet  in  length  are  used  as 
food. 

Seriphos,  sc-ri'fos,  or  Serpho  (now 
Serphos),  Greece,  a  mountainous  island  of  the 
Cyclades  group,  50  miles  south  of  Euboca.  It 
contains  iron,  copper  and  lead  ore  —  formerly 
exploited.  The  products  are  chiefly  corn  and 
wine.  The  ancient  town  participated  in  the  bat- 
tle of  .Salamis,  furnishing  the  -Athenians  with 
several  ships.  Seriphos  was  also  a  place  of 
i-vile  for  the  Romans.     Pop.  4,000. 

Serlio,  sar'le-o,  Sebastian,  Itrilian  artist: 
b.  Bologna  6  Sept.  147.3:  d.  Fontaincbleau  1554. 
He  worked  as  painter  and  architect  at  Pesaro 
for  14  years,  leaving  that  city  (1514)  for  Rome 
and  Venice,  where  he  became  Titian's  associate. 
He  published  at  Venice  in  15,37  bis  voluminous 
treatise  "Rcgole  Gencrale  d'.'Xrchitcctura.'  He 
is  supposed  to  have  worked  with  Pierre  I.^scot 
on  the  Louvre.  Primaticcin  in  1541  was  ap- 
pointed architect  at  Fontaincbleau  with  Serlio 
as  assistant. 

Serna  y  Hinojosa  (l.H-sar'na  e  en-o-ho-sa) 
Jose  de  la,  famous  Spanish  general:  b.  Jerez 
•Je  la  Frontera  1770;  d.  Cadiz  1832.     He  fought 


in  the  Peninsular  War  against  the  French  and 
served  under  Wellington  in  1813.  After  work- 
ing his  way  up  from  the  ranks  to  the  position 
of  major-general,  in  1816  he  was  pLaced  in  com- 
mand of  the  Spanish  Royalist  army  i)i  Upper 
Peru.  In  this  capacity  he  was  in  constant  con- 
flicts with  the  natives  and  numerous  uprisings 
gave  him  the  opportunity  to  display  his  mili- 
tary ability.  He  was,  however,  defeated  by  the 
patriots  at  Salta  and  Jujuy,  and,  owing  to  dis- 
agreements with  the  viceroy  in  regard  to  the 
conduct  of  the  army  during  the  campaign,  re- 
signed in  1819,  but  w-as  at  once  made  lieu- 
tenant-general and  president  of  the  council  of 
war.  Not  long  after  this  he  was  again  ap- 
pointed to  the  command  of  the  army  to  suppress 
the  uprising  under  San  Martin,  and  on  29  Jan. 
1821,  upon  the  deposition  of  the  viceroy  Pezuela 
by  his  officers,  he  became  viceroy.  He  was  not 
able  to  stem  the  tide  of  San  Martin's  successes 
and  on  6  July  1821  was  forced  to  evacuate 
Luna,  retreating  to  Cuzco.  From  here  he  di- 
rected his  army  and  maintained  it  for  over  three 
years  against  the  patriots  without  any  assist- 
ance from  Spain,  and  keeping  his  ground  in 
the  interior  with  great  skill  and  resolution.  He 
was  finally  defeated  on  9  Dec.  1824  by  the 
patriot  leader.  Gen.  Sucre,  in  the  battle  of 
Ayucucho.  Though  outnumbered  by  the  Royal- 
ists, the  patriots  won  the  battle  and  Serna  with 
his  whole  army  was  captured.  He  was  severely 
wounded  during  the  fight,  and  was  afterward 
released  and  sent  back  to  Spain,  here  he  died  at 
the  age  of  52. 

Serous  Membrane,  a  delicate  glistening 
tissue  of  flattened  endothelial  cells,  supported 
by  a  fibrous  and  elastic  layer  in  which  are  capil- 
laries and  lymphatics.  The  serous  membranes 
of  the  human  body  form  closed  sacs.  For  the 
most  part  they  line  certain  cavities  of  the  body 
and  are  reflected  over  the  surface  of  the  organ 
or  organs  contained  in  the  cavities.  The  por- 
tion of  the  membrane  lining  the  walls  of  the 
cavity  is  known  as  the  parietal  portion,  the  other 
is  the  visceral  portion.  The  serous  membranes, 
six  in  number,  are  the  peritona;um,  lining  the 
abdominal  cavity  and  reflected  upon  the  stom- 
ach, liver,  intestines,  etc. :  the  two  pleurae  lining 
the  thoracic  or  chest  cavity,  and  reflected  upon 
the  lungs;  the  pericardium,  a  fibro-scrous  sac 
covering  or  enclosing  the  heart ;  and  the  tunica 
vaginalis,  a  closed  sac  surrounding  each  testicle. 
In  the  female,  when  the  ovum  passes  from  the 
ovary  into  the  Fallopian  tube,  the  peritonatum  is 
not  a  closed  sac.  The  serous  membranes  arc 
kept  moistened  by  a  watery  lymph-like  fluid,  a 
variety  of  scrum,  which,  if  secreted  in  large 
quantity,  as  in  dropsy,  may  produce  bad  results. 
Lymphatic  vessels  open  freely  on  the  surface  of 
serous  membranes,  hence  they  arc  sometimes 
spoken  of  as  lymph-sacs  and  the  cavities  they 
line  as  lymph-cavities.  A  grave  danger  arising 
from  injuries  and  inflammation  of  .serous  mem- 
branes is  the  absorption  of  septic  material  by 
the  lymphatics.  Dropsical  effusions,  hemor- 
rhage, formation  of  pus,  and  deposits  of  fibrous 
exudations  which  cause  adhesions  and  prevent 
mobility  of  viscera  are  the  principal  results  of 
inflammation  of  these  membranes. 

Ser'ow,  a  shaggy  goat-antelope  (Memnrrh(r- 
diis  hiihaliinis)  of  the  Himalayas,  where  it  fre- 
quents, singly,  or  in  family  parties,  the  roughest 


SERPA  PINTO  — SERPENTINE 


slopes,  at  an  altitude  between  6,000  and  12,000 
feet  Its  habits  are  similar  to  those  of  the  goral, 
Rocky  Mountain  white  goat  (qq.v.),  and  other 
members  of  the  genus,  all  of  which  are  called 
"serows"  by  some  writers. 

Serpa  Pinto,  sar'pii  pen'to.  See  Pinto, 
Alexandre  Alberto  da  Rocha  Serpa. 

Serpent,  (i)  in  astronomy,  one  of  the  48 
varieties  of  ancient  constellations  extendnig 
serpent-like  through  a  wide  expanse  of  sky.  (2) 
In  music,  an  almost  obsolete  bass  mstrument, 
consisting  of  a  wooden  tube,  about  eight  feet 
long,  increasing  conically  from  one  inch  diam- 
eter at  the  mouth-piece  to  four  inches  at  the 
open  end,  twisted  into  U-shaped  turns,  followed 
by  a  large  circular  convolution.  This  is  covered 
with  leather,  and  has  a  mouth-piece  like  a  horn 
or  trombone,  and  kevs  for  the  several  notes  to  be 
produced.  The  serpent  is  a  transposing  instru- 
ment, being  in  B  flat,  and  the  part  it  is  to  take 
is  therefore  written  a  note  higher  than  its  real 
sound.  Its  compass  is  three  octaves  and  one 
note. 

Serpent-charming,  an  art  largely  practised 
in  Egypt,  India  and  other  eastern  lands;  there 
are  allusions  to  it  in  the  Hebrew  sacred  books, 
namely,  Ps.  Iviii.  5,  the  adder  which  will  not 
hearken  to  the  voice  of  charmers;  Eccles.  x.  n, 
and  Jere.  viii.  17;  also  in  some  of  the  Greek  and 
Latin  classics.  The  power  of  charming  the  most 
formidable  serpents,  as  exercised  by  the  snake- 
charmers,  is  unquestionable ;  nor  is  it  true  that 
before  making  an  exhibition  of  their  art  the 
charmers  always  extract  the  poison-fangs  of  the 
creature,  though  that  is  often  done.  Dr.  Davy, 
in  his  'Interior  of  Ceylon,'  expresses  his  belief 
in  the  reality  of  this  singular  power.  "I  have 
examined  the  snakes,"  he  writes,  "and  have 
found  the  fangs  in  and  uninjured.  These  men 
do  possess  a  charm,  though  not  a  supernatural 
one  —  namely,  that  of  confidence  and  courage. 
.  .  .  They  will  play  their  tricks  with  any 
hooded  snakes  (Xaja  trifiidians),  whether  just 
taken  or  long  in  confinement,  but  with  no  other 
kind  of  poisonous  snakes."  The  serpent-charm- 
ers are  sometimes  employed  to  rid  gardens  of 
serpents ;  and  they  have  a  power  beyond  other 
men  of  knowing  when  a  serpent  is  concealed 
anywhere.  In  practising  their  art  for  this  pur- 
pose, as  also  in  their  exhibitions,  they  employ  a 
kind  of  flute  in  aid  of  their  incantations.  When 
the  serpents  issue  from  their  hiding  places  the 
performer  secures  them  by  pinning  them  to  the 
ground  with  a  forked  stick. 

Serpent-eagle,  the  secretary-bird  (q.v.). 

Serpent-head,  or  Walking-fish,  a  fish  of 
the  East  Indian  and  African  genus  Opluocepha- 
lus,  the  type  of  a  family,  allied  to  the  climbing 
perch,  and  like  it  able  to  live  a  long  time  out  of 
the  water,  and  to  travel  by  wriggling  through 
moist  grass,  from  one  pool  to  another.  The 
body  is  elongate,  two  to  three  feet  long,  and 
covered  with  medium-sized  scales,  those  on  the 
depressed  head  being  platelike.  About  30  spe- 
cies are  known,  inhabiting  many  parts  of  Asia, 
the  commonest  being  O.  striatus,  which  is  some- 
times found  torpid  in  dried-up  pools,  and  irri- 
gation tanks.  When  living  in  muddy  water 
they  must  rise  to  the  surface  from  time  to  time 
to  take  in  air,  or  they  will  smother  to  death. 
These  fishes  are  eaten  throughout  the  Orient. 


Serpent-worship,  or   Ophiolatry,  a  primi- 
tive form  of  religion  which  is  still  found  exist- 
ing    among     uncultured     races.     The     serpent's 
change  of  skin  may  well   have  been  suggestive 
of  resurrection  and  immortality ;  the  more  com- 
mon supposition  that  the  serpent  was  regarded 
by  his  savage  worshippers  as  the  personification 
of  evil  and   of  maleficence,  and  as  a  power  to 
be    appeased    by    gifts    and    worship,    does    not 
appear  to  be  justified  by  the  reports  of  travelers, 
though    the    Apophis-serpent    of    the    Egj'ptian 
Hades,   as   well   as   the   wicked   Aji   Dahaka   of 
the   Zoroastrians  were   undoubtedly   worshipped 
purely  through  fear.     The  brazen  serpent  erected 
by     Moses    in    the    wilderness    and     afterward 
preserved  till  the  days  of  Hezekiah  was  broken 
in  pieces  by  that  king    (2  Kings   xviii.   4),.t'ie 
image  having  been  made  an  object  of  religious 
worship;    this    was    apparently   a    recrudescence 
of  primitive  serpent-worship  among  the  people 
of  J-udah:   the  brazen  serpent,  it  is  conjectured 
by  Renan   ('Hist.   Peuple  d'IsraeP   I.  xi.),  was 
a  primitive  idol  of  Jahve.     We  see  a  trace,  and 
more   than   a   trace,   of  a   primitive   worship   of 
the  serpent  in  the  great  serpent  which  guarded 
the  citadel  of  Athens  and  which  was  fed  every 
month  with  honey-cakes ;  also  in  the  embassage 
from  Rome  on  the  occasion  of  a  plague,  to  the 
temple  of  yEsculapius  at  Epidaurus,  whence  was 
brought  a  living  serpent  which  was  received  at 
Rome  with  great  ceremony.     Serpent-worship  is 
still  extensively  practised  in  India.     Among  no 
people     has    the    mystery    of    serpent    worship 
weighed  more  than  on  the  aborigines  of  Amer- 
ica.    It    has    given    name    to    rivers,    examples, 
Kennebec    and    Antietam :    the   name    for   spirit 
and    snake    are    one    among    the    Dakotas,    the 
Shaw^nees  and  the  Sacs.    The  Ojibways  dread  to 
kill  a  rattlesnake,  and  if  they  find  one  in  their 
path  they  pray  it  to   go  away  and   spare  them 
and  their  families.    In  Mexico  sculptured  images 
of  serpents  are  found  as  large  and  as  carefully 
wrought  as  those  of  India. 

Ser'pentine,  hydrous  magnesium  silicate,  is 
an  abundant  and  widely  distributed  mineral. 
Its  hardness  varies  more  than  that  of  any  other 
mineral,  ranging  from  2  in  the  variety  picrolite 
up  to  6  in  bowenite.  Its  specific  gravity  varies 
from  2.14  in  some  chrysotile  to  2.80  in  some 
precious  serpentine.  It  often  occurs  in  pseudo- 
morphs,  over  a  dozen  of  which  have  been  de- 
scribed. Among  these  the  most  common  are 
the  pseudomorphs  after  chrysolite,  enstatite, 
amphibole  and  pyroxene.  Its  varieties  are 
mostly  based  on  structure.  The  massive  include 
precious  serpentine,  translucent  and  of  rich,  dark 
or  pale  green  color;  common  serpentine,  similar 
in  color,  but  nearly  opaque.  The  lamellar  va- 
rieties include  antigorite  and  marmolite.  Wil- 
liamsite,  though  more  massive,  is  one  of  the 
lamellar  varieties.  It  is  apple-green  and  trans- 
lucent, and  is  often  cut  and  polished.  Chrysotile 
is  fine  fibrous,  the  fibres  being  easily  separable 
and  flexible.  Its  lustre  is  silky,  color  pale  green, 
yellow  or  brown.  It  often  occurs  in  veins  in 
massive  serpentine.     (See  Asbestos.) 

Serpentine  rocks  occur  in  masses  often  of 
enormous  dimensions.  They  are  formed,  as  in- 
deed are  all  serpentines,  by  the  alteration  ("ser- 
pentinization")  of  other  minerals,  most  com- 
monly olivine  (peridotyte),  pyroxene,  or  amphi- 
bole.    They  are  often  more  or  less  mixed  with 
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limestone  or  magnesite,  these  minerals  giving 
the  mass  a  clouded  or  veined  appearance.  Verd 
antique  (q.v.)  or  ophicalcite,  and  many  other 
serpentine  rocks  are  known  as  serpentine 
marbles,  and  are  extensively  used  in  interior 
decoration.  Some  of  them  are  very  highly 
prized  for  their  rich  green,  yellow  and  brown 
colors,  others  are  beautifully  mottled  with  red. 
(See  Merrill,  'Stones  for  Building  and  Decora- 
tion')- Many  buildings  in  Philadelphia  and 
other  cities  are  constructed  of  a  green  ser- 
pentine rock  from  West  Chester,  Pa.  Among 
the  most  noteworthy  regions  producing  serpen- 
tine are  England,  Ireland,  Maryland,  New 
Mexico,  California,  and  Washington. 

Serpentines.      See  Ordnance. 

Serpents,  or  Snakes,  reptiles  of  the 
saurian  class  Ophidia,  characterized  by  an  elon- 
gated, cylindrical,  limbless,  scaly  form,  and  dis- 
tinguished from  lizards  (q.v.)  by  the  fact  that 
the  halves  {rami)  of  the  lower  jaw  are  not 
solidly  united  at  the  chin,  but  movably  connected 
by  an  elastic  ligament.  The  vertebrae  are  very 
numerous,  gastrocentrous,  and  procoelous,  that  is, 
hollow  in  front  and  convex  posteriorly.  Each 
vertebra  is  connected  with  its  neighbors  by  free 
ball-and-socket  joints,  horizontal  connecting 
projections  preventing  twisting,  while  admitting 
of  considerable  vertical  and  horizontal  play;  and 
bears  ribs,  which  may  exceed  300  pairs  in  num- 
ber. No  front  limbs,  sternum  or  sacrum  are 
ever  developed,  but  vestiges  of  ancestral  hind 
limbs  remain  in  the  boas,  pythons  and  closely 
related  forms,  and  in  some  lowly  burrowing 
groups.  The  ventral  tips  of  each  pair  of  ribs 
are  fastened  to  opposite  ends  of  one  of  the  ab- 
dominal scutes  (gastrosteges),  forming  a 
mechanism  for  locomotion  in  the  absence  of 
legs.  Progression  is  by  three  methods.  "The 
animal,"  says  Stejneger,  "may  glide,  perhaps  in 
a  perfectly  straight  line,  I)y  use  of  its  ventral 
scutes,  each,  on  finding  some  resistance,  forcibly 
pushing  the  animal  forward.  It  may  walk,  by 
allowing  each  scute  to  act  as  a  pair  of  feet,  the 
lateral  portions  being  alternately  carried  for- 
ward and  pushed  back ;  an  undulatory  movc- 
menl,  like  that  of  myriapods,  would  result  from 
this  mode.  The  third  method  is  by  pushing, 
as  the  underground  snakes  do  almost  exclu- 
sively. Ordinarily  ophidians  combine  the  three 
methods.  The  sea-snakes  progress  by  an  un- 
dulatory movement,  and  by  the  sculling  action 
of  the  paddle-like  tail.  .  .  .  It  is  impossible 
for  any  ophidian  to  jump,  and  it  is  with  ex- 
treme difficulty  that  more  than  the  anterior  half 
of  the  body  can  be  raised,  unassisted,  from  the 
ground." 

Structure. —  The  skull  of  serpents  consists  of 
a  series  of  bones  homologous  with  the  cranial 
bones  of  other  vertebrates,  but  sliglit  and,  out- 
side of  the  brain-box,  joined  by  clastic  liga- 
ments, permitting  great  distention  of  the  mouth 
and  throat,  so  that  serpents  are  able  to  swallow 
objects  of  large  bulk.  This  arrangement  is  fur- 
ther facilitated  by  the  quadrate  bone,  which 
articulates  the  lower  jaw  witli  the  skull,  being 
movable.  The  jaws  are  provided  with  hooked 
teeth  of  conical  sliape,  ossified  to  the  jaws,  but 
not  lodged  in  distinct  sockets,  which  are  use- 
less for  mastication,  and  are  of  service  only  in 
holding  the  prey  in  the  mouth.  The  teeth  are 
never   permanent,  but  are  capable   of  being   re- 


newed, like  those  of  fishes,  whenever  the  old 
ones  become  worthless.  Valuable  characters  in 
classification  are  derived  from  the  conforma- 
tion and  disposition  of  the  teeth.  Thus  in  the 
typical,  non-poisonous  serpents,  both  jaws  and 
the  palate  bear  continuous  rows  of  solid  con- 
ical teeth,  and  the  upper  maxillae  are  immobile. 
In  the  viperine  snakes  simple  conical  teeth  are 
absent  on  the  upper  maxillary  or  jaw  bones, 
which  are  of  small  size,  and  can  be  moved  up- 
ward or  downward  at  will.  The  upper  maxillae 
in  these  latter  snakes  further  bear  each  a  so- 
called  "poison-fang,"  an  elongated  canaliculated 
tooth  perforated  by  a  canal  which  communicates 
internally  with  the  duct  of  the  poison-gland. 
These  fangs  are  capable  of  being  elevated  or  de- 
pressed. (See  R.^TTLESNAKES ;  Vipers.)  As 
regards  their  internal  structure  serpents  present 
few  points  requiring  notice.  The  digestive  sys- 
tem comprises  large  salivary  glands,  a  distensi- 
ble gullet,  stomach,  and  intestine,  which  termi- 
nates in  a  cloaca  —  the  external  opening  of  the 
cloaca  being  transverse  in  conformation.  There 
is  no  urinary  bladder,  yet  serpents  drink  a  great 
deal  of  water,  and  must  have  it  in  abundance 
when  kept  in  captivity ;  at  the  same  time,  they 
have  remarkable  powers  of  long  fasting.  The 
heart  (see  Reptiles)  consists  of  three  cham- 
bers only  —  two  auricles  and  a  ventricle,  the  cir- 
culation being  of  the  mixed  character  charac- 
teristic of  reptiles  and  amphibians.  The  lungs, 
ovaries  and  other  paired  or  symmetrical  organs 
exhibit  an  abortive  condition  of  one  of  these 
structures,  the  left  lung,  for  example,  far  out- 
growing the  right  one,  and  doing  all  the  work. 
"The  trachea  is  long  and  may  be  provided  with 
air-cells,  and  the  larynx  can  be  projected  dur- 
ing the  tedious  process  of  swallowing,  when, 
too,  the  air-cells  and  the  posterior  reservoir 
come  into  play."  All  these  modifications  are  in 
adaptation  to  the  slender,  elongated  form  of  the 
animal,  and  to  its  methods  of  life.  The  sexes 
are  perfectly  distinguished,  and  the  penis  of  the 
male  consists  of  a  pair  of  organs  (hemipenes), 
grooved  on  their  inner  sides,  which  when  erected 
are  pressed  together  and  so  form  a  tubular  in- 
tromittent  instrument.  The  special  modifications 
of  this  organ  constitute  one  of  the  most  stable 
"characters"  or  criteria  by  which  to  classify  the 
sub-divisions  of  the  Ophidia.  The  eggs  of  the 
viperine,  and  some  other  snakes,  are  retained 
within  the  oviduct  of  the  female  until  the  young 
escape,  so  that  these  species  are  ovo-viviparous. 
In  the  majority  of  serpents,  however,  the  eggs, 
which  arc  oblong  and  have  a  leathery  integu- 
ment, are  deposited  in  warm  soil,  among  rotting 
wood,  in  heaps  of  decaying  vegetation  or  in 
some  similar  warm  and  concealed  place,  where 
they  are  left  to  mature;  but  the  pythons  coil 
about  their  eggs  and  incubate  them  by  the  feeble 
heat  of  their  Ijodies;  and  all  kinds  wait  for  and 
protect  their  young  when  born.  It  is  true,  to  a 
limited  degree,  that  at  times  of  danger,  the  little 
snakes  take  refuge  in  the  capacious  mouth  and 
throat  of  the  mother. 

Sense-organs. —  The  senses  of  serpents  vary 
in  respect  to  acuteness.  The  skin  is  highly  sen- 
sitive to  touch,  and  a  few  snakes  have  tentacle- 
like outgrowths  upon  the  muzzle  supposed  to  be 
"feelers";  this  sense  is  principally  developed, 
however,  in  the  tongue,  which  is  thrend-like, 
forked  at  the  end,  usually  black,  very  long,  and 
far-protrusible  through  a  notch  in  the  upper  lip. 


SERPUKHOV  — SERRA  DA  ESTRELLA 


when  the  mouth  is  closed.  With  this  tongue  — 
mistaken  by  the  ignorant  for  a  "sting" — the  ani- 
mal tests  the  quality  of  all  objects  as  it  moves 
about,  and  gains  most  of  its  information.  There 
are  no  external  ears,  but  the  hearing  in  some,  if 
not  in  all,  is  good.  The  nostrils  are  at  the  tip 
of  the  snout,  and  the  sense  of  smell  is  keen, — 
serpents  find  and  follow  their  prey  mainly  by 
its  aid.  The  eyes  of  serpents  have  no  eyelids, 
yet  they  sleep ;  a  watch-glass-like  layer  of  the 
skin  overlies  and  protects  the  ball,  and  peels  off 
in  the  annual  exuviation  of  the  outer  skin  (see 
Molting).  The  pupil  is  usually  round,  but  in 
the  boas  and  some  others  is  a  mere  vertical  slit. 

Pliylogcny. —  Serpents  are  the  latest  and 
highest  development  of  the  reptilian  type,  and 
seem  to  be  the  only  representatives  of  the  class 
which  are  now  flourishing  rather  than  declining. 
They  are  distributed  principally  in  the  warmer 
regions,  only  the  smaller  forms  extending  into 
the  northern  temperate  zone.  Where  the  cli- 
mate is  even  moderately  cold  in  winter  snakes 
creep  into  animals'  burrows,  holes  among  loose 
rocks  and  other  underground  places,  and  un- 
dergo hibernation, —  often  many  entwined  to- 
gether, especially  toward  spring,  when  they  are 
seeking  mates.  A  similar  retirement  (estiva- 
tion) occurs  in  countries  exposed  to  annual 
periods  of  heated  drought.  By  far  the  greater 
number  of  ophidians  are  terrestrial,  although 
some  are  arboreal,  others  amphibious  and  a  few 
e.xclusively  marine.  About  400  recent  genera 
and  nearly  1,800  species  are  known,  but  only 
about  35  fossil  forms,  according  to  Eastman, 
who  reminds  us  that  many  fragmentary  re- 
mains of  Cretaceous  age,  at  first  regarded  as 
ophidian,  are  now  known  to  be  dolichosaurian. 
Tertiary  snakes  can  hardly  be  distinguished  from 
modern  species,  and  occur  in  all  parts  of  the 
world,  including  the  Eocene  of  New  Jersey  and 
the  Eocene  and  Miocene  of  the  Rocky  Mountain 
region.  These  remains  and  other  considera- 
tions make  it  plain  that  the  serpents  are  an  out- 
growth from  the  same  ancestral  stock  {Sattria) 
as  the  lizards. 

Classification. —  The  following  is  a  progres- 
sive arrangement  of  families,  from  lowest  to 
highest  in  organization,  some  of  them  including 
several  groups  formerly  regarded  as  separate 
families : 

1.  Typhlopidce.  Burrowing  snakes  of  South- 
ern Asia  and  the  islands  of  the  Indian  Ocean. 
Have  vestiges  of  the  pelvis  and  the  eyes  cov- 
ered by  skin. 

2.  Glaiiconiida.  Replace  the  Typhlopidse  m 
Africa  and  tropical  America. 

3.  IlysiidiC.  Burrowing  snakes  of  the  tropics 
with  vestigial  hind  limbs.  Tail  short  and  blunt 
(blind  snakes). 

4.  Uropeltidce.  Burrowing  snakes  of  Ceylon 
and  Southern  India.  Tail  truncate,  ending  in  a 
flat  shield  (shield-tails). 

5.  Boida.  Large,  typical  snakes,  with  rudi- 
ments of  hind  legs  and  pelvis,  and  ventral  scales 
transversely  enlarged.  The  family  comprises 
about  70  species,  found  all  over  the  world  in 
tropical  and  subtropical  countries,  and  noted  for 
their  rapacious  habits  and  ability  to  crush  ani- 
mals, large  as  compared  with  themselves.  Typ- 
ical genera  are  Python,  with  about  20  Palso- 
tropical  and  .Australian  species,  and  one  in  Mex- 
ico, and  Boa,  which  has  many  South  American 
species  and  a  few  in  Madagascar. 


6.  Xcnopeltidcr,  one  Malayan  species  (A'. 
unicolor). 

7.  Colubrida.  Includes  90  per  cent  of  ail 
snakes ;  the  pterygoid  bone  reaches  the  quad- 
rate. It  is  divisible  into  three  series:  (i)  No 
teeth  grooved;  (2)  the  posterior  maxillary  teeth 
grooved  (poison-fangs)  ;  (3)  the  anterior  raa.\- 
illary  teeth  grooved  (poison-fangs).  The  first 
includes  the  non-venomous  colubrine  snakes  of 
over  1,000  species,  such  as  the  blacksnake,  gar- 
ter-snake, water-snake,  hog-nose,  and  the  ordi- 
nary harmless  serpents  of  all  parts  of  the  world. 
The  second  group  (2)  comprises  opisthoglyph, 
partly  poisonous  snakes,  found  in  the  tropics  of 
both  continents,  terrestrial,  aquatic,  even  marine 
species.  The  third  group  (3)  contains  many 
violently  poisonous,  proteroglyph  snakes.  Here 
fall  the  cobras,  coral  snakes  and  other  elapine 
serpents,  whose  bite  is  to  be  dreaded. 

8.  Amblyccphatida.  Tropical  snakes,  in 
which  the  ends  of  the  pterygoids  are  free,  not 
reaching  the  quadrates.  Harmless,  but  re- 
sembling poisonous  snakes. 

9.  ]'iperid(E.  Maxillaries,  short  and  movable, 
so  as  to  erect  the  poison-fangs,  which  are  the 
only  ma.xillary  teeth.  Two  subfamilies:  (n 
the  Old  World  vipers  (q.v.)  ;  (2)  the  rattle- 
snakes   (q.v.)    and   related   pit-vipers. 

Bibliography. —  Dumeril  et  Bibron,  <Erpetol- 
ogie  generale>  (Paris  1854);  Stejneger,  "Stan- 
dard Natural  History,'  Yo\.  III.  (Boston 
1885)  ;  Boulenger,  'Cat.  of  Reptiles  in  the  Brit- 
ish Museum'  (London  1889-96)  ;  Gadow%  "Am- 
phibia and  Reptiles'  (New  York  1901)  ;  Fay- 
rer,  'Thanatophidia  of  India'  (London  1874)  ; 
Ewart,  "Poisonous  Snakes  of  India'  (London 
1878);  Kreft,  "Snakes  of  Australia'  (Sydney 
i86g)  ;  Holbrook,  "North  American  Herpetoi- 
ogy'  (Philadelphia  1842);  Cope,  "Crocodilian^ 
Lizards  and  Snakes  of  North  America'  (Wash- 
ington 1900).  The  last  named  is  the  most  com- 
plete work  on  .\merican  serpents  and  is  pub- 
lished by  the  Smithsonian,  in  whose  annual 
reports  and  other  publications  will  be  found 
much  other  valuable  information,  especially  the 
contributions  by  Yarrow,  Stejneger,  Mitchell 
and  Hay.  Ernest  Ingersoll. 

Serpukhov,    ser-poo-Hof,    or    Serpuchow, 

Russia,  a  town  in  the  government  of  Moscow, 
on  the  Nara  River,  57  miles  southwest  of  the 
city  of  Moscow,  comprises  three  divisions.  One 
of  these,  the  Fort,  is  enclosed  by  walls,  now  in 
ruins.  An  ancient  cathedral  is  the  only  building 
worth  noting.  Agriculture  is  an  important  in- 
dustry, and  there  are  manufactures  of  wool,  cot- 
ton, leather,  paper,  chemicals,  etc.  An  active 
trade  with  the  interior  is  carried  on,  especially 
over  the  Oka  River.     Pop.  (1897)  24,456. 

Ser'pula,  a  tube-making  marine  chsetopod 
worm  (see  Ch.etopod.\),  which  often  lives  and 
reproduces  its  tubes  in  such  close  proximity 
over  considerable  areas  as  to  form,  with  the 
cemented  fragments  of  coral,  sea-shells,  sand, 
etc.,  caught  among  its  entwined  tubes,  large 
masses  of  rocks.  Such  are  to  be  seen  on  the 
coast  of  Florida. 

Serra  da  Estrella,  sar'ra  da  es-tral'ya. 
Portugal,  in  the  province  of  Beira,  is  the  highest 
range  of  the  country,  attaining  an  altitude  of 
6.540  feet.  It  belongs  to  the  Guadarramas  sys- 
tem, and  is  a  continuation  of  the  Gata  range 
in   Spain,  terminating  in  the  Serra  de  Lousao. 
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1.  .Milk    SiiakL'. 

2.  Copporhefld. 

3.  BIncksnakc. 

4.  Mountain    Blncksnako. 


.">.  liicil.'iit    UiittU'snake 

C.  Wntor-snako. 

7.  Ribbon-snnkc. 

8.  Garter-snako. 
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Numerous  lakes,  some  of  which  are  warm,  occur 
in  tlie  ridge,  and  the  rivers  Condicira  and 
Unhaes  form  fine  cascades.  The  surrounding 
scenery  is  remarkably  picturesque. 

Serra  do  Mar,  doo  miir,  Brazil,  a  range  of 
mounnuns  runnuig  along  the  southeast  coast 
from  the  state  of  Rio  Grande  do  Su!  toward 
Bahia.  It  is  not  a  single  connected  chain,  and 
is  known  under  various  names,  such  as  Scrra 
Gerae  in  the  south  and  Serra  dos  Airnores  in 
the  north.  It  forms  the  eastern  edge  of  the 
great  Brazilian  plateau,  and  is  the  true  divide 
between  the  Atlantic  Ocean  and  the  Parana 
and  San  Francisco  basins,  though  its  crest  is 
nowhere  more  than  lOO  miles  from  the  coast. 
Opposite  Rio  de  Janeiro  the  range  forms  a  suc- 
cession of  weathered  granite  pinnacles  which  are 
known  as  the  "Organs."  The  highest  point  is 
about  7,500  feet  above  sea-level. 

Serran'idae,  a  family  of  acanthopterygian 
bony  fishes  typified  by  the  sea-bass  (q.v.).  The 
body  is  generally  rather  short  and  heavy,  slightly 
compressed,  with  a  moderate  or  large  head  and 
covered  with  usually  ctenoid  scales.  The  mouth 
is  usually  large  and  is  provided  with  numerous 
teeth  all  of  one  kind  arranged  in  broad  bands  on 
the  vomer  and  palatine  bones  as  well  as  on  the 
jaws.  The  fins  are  well  developed  and  the 
dorsal  spines  usually  large  and  strong  but  vari- 
able in  number.  Sometimes  the  dorsal  and 
caudal  fins  are  furnished  with  filaments  or 
streamer-like  appendages.  The  swim-bladder  is 
usually  comparatively  small  and  attached  to  the 
body  walls.  This  is  a  large  family  of  carni- 
vorous fishes,  including  about  70  genera  and 
more  than  400  species,  almost  all  of  which  are 
marine  and  especially  abundant  in  tropical 
waters.  They  are  closely  related  to  the  Percida: 
and,  like  that  family,  include  a  large  number 
of  valuable  food-fishes.  In  North  American 
waters  no  less  than  28  genera  and  go  species 
are  found,  almost  all  of  which  are  good  and 
a  number  very  important  food-fishes.  Among 
them  may  be  mentioned,  in  addition  to  the  sea- 
bass,  the  striped  bass,  white  perch,  yellow  bass, 
jew-fish,  groupers  and  squirrel-fish,  most  of 
which  are  described  elsewhere  in  this  work. 
Consult:  Jordan  and  Eigenmann,  'Review  of 
the  Serranida;';  Bull.  U.  S.  Fish  Com.  (Wash- 
ington  1890). 

Serrano  y  Dominguez,  ser-rii'no  e  do- 
men'gath,  Francisco,  Duke  de  la  Torre,  Span- 
ish statesman  :  b.  Anjonilla,  Andalusia,  18  Sept. 
1810;  d.  Madrid,  Spain,  26  Nov.  1883.  He 
entered  the  military  college  in  1822,  became  an 
ensign  in  1825,  and  served  in  the  coast  guard 
until  1833,  but  after  the  death  of  Ferdinand 
VII.  he  gained  favor  with  Queen  Isabella  and 
espoused  the  cause  of  the  child  queen  Isabella 
II.,  against  the  Carlists.  He  played  an  active 
part  in  the  troublous  politics  of  Isabella's  reign, 
at  times  holding  high  offices  in  the  administra- 
tion and  again  at  variance  with  tlie  ministry. 
For  implication  in  the  insurrection  of  Saragossa 
in  1854  he  was  exiled  and  in  June  returned  and 
took  ()art  in  the  successful  revolution  of  Espar- 
tero  and  O'Donncll.  In  1857  he  was  sent  as 
ambassador  to  Paris  and  in  i860  he  went  to 
Cuba  as  captain-general.  In  1866,  after  tlic 
overthrow  of  O'Donnell's  government,  Serrano 
was  banished,  but  in  1868  returned,  assisted  in 
overthrowing  the  queen's  army  and   forced  her 


to  leave  the  country.  He  then  acted  as  regent 
until  the  accession  of  Amadcus  of  Savoy  in 
1870.  He  was  successful  in  his  warfare  against 
the  Carlists  both  in  1872  and  in  1874,  and  during 
much  of  the  latter  year  was  at  the  head  of  the 
government.  He  resigned  the  monarcliy  into 
the  hands  of  Alfonso  XII,,  in  1875,  but  con- 
tinued active  in  political  life,  and  in  1883  was 
appointed  ambassador  to  France. 

Ser'rell,  Edward  Wellmann,  American 
civil  and  military  engineer:  b.  5  N'ov.  1826;  d. 
New  York  City  25  .^pril  1906.  He  entered  the 
engineering  profession  and  was  employed  on  the 
Erie  railroad,  the  Central  railroad  of  New  Jer- 
sey, the  Panama  survey,  the  Niagara  bridge,  the 
Hoosac  tunnel,  and  other  large  engineering 
works.  He  was  an  assistant  to  the  chief  of 
topographical  engineers.  United  States  Amer- 
ica: entered  the  Federal  engineer  corps  as  a 
colonel  in  the  Civil  War;  was  at  the  capture 
of  Fort  Wagner  and  devised  the  "Swamp 
Angel"  battery  that  shelled  Charleston,  S.  C. 
He  became  chief  engineer  for  the  Department 
of  the  South,  and  was  in  126  actions,  being 
brevetted  brigadier-general.  He  suggested  im- 
provements in  guns  and  gun-carriages,  and  issued 
some  50  reports  on  railroads  and  bridges. 

Serres,  Dominic,  English  marine  artist:  b. 
Auch,  Gascony,  1722;  d.  London  1793.  He  is 
said  to  have  been  a  nephew  of  the  archbishop 
of  Rheims  and  was  intended  for  the  Church, 
but  this  not  suiting  his  taste  he  ran  away  from 
home  and  became  a  sailor,  eventually  becoming 
master  of  a  Spanish  trading  vessel.  Being  taken 
prisoner  by  a  British  warship,  he  was  taken  to 
England,  where  he  afterward  resided.  Having 
had  some  instruction  in  drawing,  he  commenced 
life  in  his  adopted  country  as  a  painter  of  naval 
pieces,  for  which  the  wars  of  the  period  fur- 
nished subjects.  Serres  became  a  member  of 
the  Incorporated  Society  of  Artists  in  1765  and 
exhibited  with  them  for  two  years.  On  the 
establishment  of  the  Royal  Academy  in  1768  he 
was  chosen  one  of  the  foundation  members. 
Among  the  pictures  exhibited  by  Serres  at  the 
Royal  Academy  were  'The  Siege  at  Fort  Royal, 
Martinique'  (1769),  and  'The  Engagement  be- 
tween the  Scrapis  and  the  Countess  of  Scar- 
borough with  Paul  Jones  and  his  Squadron* 
(1780).  In  1792  he  was  appointed  librarian  to 
the  academy,  and  also  marine  painter  to  George 
HI. 

Serres,  John  Thomas,  English  marine  art- 
ist: b.  London  December  1759:  d.  there  28  Dec. 
1825.  He  was  the  elder  son  of  Dominic  Serres 
(q.v.),  and  followed  his  father's  profession.  In 
1780  he  began  to  exhibit  at  the  Royal  .Vcademy. 
In  1790  he  went  to  Italy  to  further  study  his 
art.  In  1793  he  succeeded  his  father  as  marine 
painter  to  the  king  and  was  also  appointed 
marine  draftsman  to  the  admiralty.  In  1801  he 
published  a  translation  of  'The  Little  Sea- 
Torch,'  a  guide  for  coasting  ships,  and  in  1805 
his  'Liber  Nauticus,'  or  instructor  in  the  art  of 
marine  drawing.  He  liad  married  in  1701,  and 
although  legally  separated  from  his  wife  in  1804. 
her  pretensions  to  be  the  Princess  Olive  of 
Cumberland  involved  him  in  many  difficulties 
throughout  the  latter  part  of  his  career. 

Sertorius,  scr-to'rT-iis,  Quintus,  Roman 
general  :  b.  Nursia,  Italy,  about  the  end  of  the 
2d   century   B.C.;    d.    Asia    Minor   72   B.C.    He 
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served  with  distinction  under  Marius  against 
the  Teutones  and  in  Spain,  and  held  the  office 
of  quaestor  in  Cisalpine  Gaul,  but  becoming  em- 
broiled in  a  quarrel  with  Marius,  who  had 
opposed  his  election  as  consnl,  he  fled  to  Spain, 
where  he  collected  a  force  to  oppose  the  army 
of  subjugation  sent  by  Sulla  to  subdue  that 
country.  But  the  means  of  Sertorius  were 
unequal  to  the  conflict,  and  embarking  at  New 
Carthage  he  passed  into  Africa  and  successfully 
commanded  the  subjects  of  Mauritania,  who 
were  in  revolt  against  their  king.  This  success 
gained  him  the  confidence  of  the  Lusitanians, 
who  placed  him  at  the  head  of  the  large  force 
with  which  they  were  opposing  Sulla,  and  Ser- 
torius withstood  for  a  number  of  years  a  much 
superior  force  of  Romans  successively  com- 
manded by  Annius,  Metellus  Pius,  and  Fompcy. 
But  Sertorius  loved  Rome  and  fought  with 
reluctance  against  its  forces.  He  therefore  now 
accepted  the  offer  of  JNIithridates,  3,000  talents 
and  40  ships  of  war,  to  ally  himself  with  him 
in  an  effort  to  recover  Bithynia  and  Cappadocia. 
Sertorius  received  the  sum  and  was  making 
preparations  to  push  the  war,  when  he  was 
slain  through  the  treachery  of  Perperna,  who 
had  joined  him  two  years  before  and  who  now 
assassinated  him  at  a  feast. 

Se'rum,  a  thin  watery  fluid,  secreted  by 
the  serous  membranes  of  the  body.  Blood-serum 
is  a  pale,  yellowish  liquid,  obtained  by  drawing 
blood  from  the  vessels  and  allowing  it  to  sep- 
arate into  a  thicker  and  a  thinner  portion,  of 
which  the  thinner  part  is  the  serum.  Blood- 
serum  consists  of  proteid  substances,  fats,  ex- 
tractives, and  saline  matter.  The  solid  contents 
of  it  is  9.22  in  males,  and  8.29  in  females,  the 
rest  of  it  being  water.  There  is  also  a  scrum 
of  chyle  and  a  serum  of  lymph.  In  chemistry 
serum  is  the  opalescent  liquid,  containing  milk- 
sugar  and  various  salts,  which  separates  when 
milk  is  curdled  by  the  action  of  acids,  rennet,  etc. 

Serum  Therapy,  a  mode  of  treatment  of 
disease  by  means  of  the  modified  blood  serum  of 
man  or  other  animal.  It  is  one  of  the  subdi- 
visions of  therapeutics  (q.v.)  and  in  its  more 
scientific  details  is  of  distinctly  modern  develop- 
ment. In  its  early  and  crude  forms,  however, 
serum  therapy  is  of  very  great  antiquity.  Serum 
therapy  is  employed  both  for  its  protective 
power  as  well  as  for  its  curative  aid.  Inasmuch 
as  the  gradual  growth  of  knowledge  concern- 
ing the  protective  power  of  blood  serum  has 
been  in  large  part  an  offshoot  of  the  study  of 
bacterial  poisons  it  is  usual  at  the  present  time 
to  include  under  the  study  of  serum  therapy  a 
number  of  related  subjects  —  particularly  the 
effects  of  bacterial  toxines  in  disease,  hence  they 
will  be  included  in  this  account.  It  is  related 
that  King  Mithridates  knew  that  by  taking  small 
doses  of  snake  poison  he  might  render  himself 
immune  to  larger  doses  and  in  this  old,  well- 
recognized  principle  one  sees  the  early  shadow- 
ings  of  the  principle  of  isotherapy  —  that  prin- 
ciple now  so  fully  recognized  that  after  all  the 
body  tissues  are  the  best  defense  against  in- 
fectious diseases.  The  exact  details  of  all  the 
protective  processes  are  not  as  yet  known,  but 
enough  have  been  discovered  to  place  serum 
therapy  on  a_  sound  basis.  It  has  been  known 
for  a  long  time  that  many  infectious  diseases 
rarely  attack  a  person  a  second  time.    This  is 


characteristically  true,  for  instance,  in  measles, 
scarlet  fever,  and  whooping  cough.  It  is  less 
true  for  diphtheria,  for  typhoid  fever,  for  pneu- 
monia. When  the  discovery  of  bacteria  made  it 
evident  that  many  of  these  diseases  were  due  to 
these  low  plants,  it  was  then  shown  that  injec- 
tions of  the  bacteria  caused  the  disease,  and  that 
a  certain  grade  of  immunity  was  produced.  Fol- 
lowing this  it  was  learned  that  it  was  not  neces- 
sary to  inject  the  bacteria  themselves  to  get 
symptoms  of  the  disease,  but  that  the  injection 
of  the  filtered  products  of  their  growth,  that  is, 
their  toxins,  might  cause  the  same  phenomena, 
and  finally  it  was  shown  that  as  a  result  of 
the  injections,  either  of  the  bacteria,  or  of  their 
dead  bodies,  or  of  their  filtered  toxins,  certain 
changes  took  place  in  the  blood,  and  that  new 
substances  were  formed  in  the  blood  which  in 
different  ways  counteracted  the  effects  of  the 
injections;  finally  it  was  a  logical  step  to  develop 
these  anti-bodies  —  as  they  have  been  called. — 
in  the  blood  serum  of  another  animal,  and  use 
this  serum  in  the  treatment  of  the  particular 
disease  in  man.  This  is  the  simple  explanation 
as  applied  in  the  serum  therapy,  say  of  diph- 
theria. After  the  success  of  the  anti-diphthe- 
ritic serum  became  established  it  was  thought 
that  all  of  the  infectious  diseases  would  be  im- 
mediately conquered  by  an  application  of  the 
same  principle,  but  in  practically  all  instances 
it  was  found  that  whereas  the  principle  worked 
out  very  definitely  for  diphtheria,  it  did  not 
apply  to  other  infectious  diseases  as  directly, 
and  the  results  while  at  times  were  seemingly 
excellent,  at  other  times  were  very  disappoint- 
ing. This  disparity  between  the  good  success 
in  diphtheria  with  antitoxic  sera  and  the  lack 
of  results  in  other  infections  served  to  draw 
attention  to  the  fact  that  the  protective  mechan- 
isms in  the  blood  serum  were  much  more  com- 
plicated than  was  at  first  thought.  A  new  line 
of  study  was  opened  when  it  was  showm  that 
in  some  instances  following  the  use  of  pro- 
tective sera,  the  bodies  of  injected  bacteria 
were  found  to  be  destroyed,  that  is,  bacteriolysis 
resulted  from  the  use  of  the  serum.  Thus  in 
addition  to  a  chemical  antidote,  antitoxic  serum, 
a  bacteria-destroying  serum  became  a  possibility, 
It  is  highly  probable  that  in  tuberculosis  this 
bacteriolytic  action  of  the  blood  serum  is  con- 
stantly at  work.  At  about  the  same  time,  or 
even  previously,  the  peculiar  power  that  certain 
blood  sera  possessed  in  agglutinating,  or  causing 
bacteria  to  clump  up  and  hang  together  was 
observed  in  typhoid  fever.  This  led  to  the  dis- 
covery that  certain  specific  substances,  called 
agglutinins,  were  present  in  certain  instances 
and  that  these  agglutinins  were  protective  devices 
elaborated  by  the  body  in  its  struggle  with  in- 
fectious micro-organisms.  This  peculiar  prop- 
erty of  agglutinating  bacteria  has  developed  one 
of  the  most  reliable  of  tests  —  the  so-called 
Widal  reaction  for  the  detection  of  typhoid  fever. 
Thus  far  practical  agglutinating  sera  have  not 
been  devised.  Agglutination  seems  to  be  an  ac- 
tive factor  in  immunity  rather  than  a  passive 
one.  As  shown  in  our  article  on  Immunity 
two  distinct  phases  are  present,  an  active  and 
a  passive  immunity,  and  at  the  present  time  it 
is  the  endeavor  of  serum  therapy  to  bring  into 
defensive  action  as  many  of  the  factors  as  pos- 
sible. Thus  by  injecting  into  the  human  body 
living  bacteria,  which  have  had  their  virulence 
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modified,  either  by  growing  them  in  oxygen,  or 
by  attenuation  through  growth  m  certain  ani- 
mals, or  by  subjection  to  high  temperatures,  or 
by  growth  in  weak  antiseptic  media,  a  certain 
type  of  active  immunity  may  be  conferred.  This 
principle  is  made  .i.'C  of  in  Haffkine's  anti- 
cholera  injections.  In  the  sera  used  in  combat- 
ing the  plague  and  in  immunization  against  ty- 
phoid, injections  of  the  dead  bodies  of  bacteria 
are  practised.  Finally  active  immunity  may  be 
induced  by  the  injections  of  filtered  bacterial 
toxins.  These  three  types  of  treatment  apply 
the  principle  of  prevention  however.  They  are 
meant  to  so  enhance  the  protective  agencies  of 
the  blood  serum  that  infection  shall  not  take 
place.  They  are  not  in  any  sense  of  particular 
service  after  the  disease  has  once  begun.  They 
are  only  the  first  stages  in  the  development  of  a 
curative  blood  serum.  As  illustrations  of  these 
methods  the  follow^ing  may  be  mentioned:  (i) 
Pasteur's  preventive  inoculations  against  an- 
thrax in  sheep  —  highly  successful.  The  im- 
munity lasts  about  a  year  (see  Anthrax). 
(2)  Jenner's  vaccination  against  smallpox  (see 
Sm.\llpox  and  Vaccination).  (3)  Haffkine's 
anti-cholera  inoculations.  Large  bodies  of  men 
in  India  have  been  inoculated  first  by  an  atten- 
uated virus,  then  by  a  strong  virus.  The  results 
thus  far  are  not  conclusive,  but  they  are  encour- 
aging (see  Cholera).  (4)  Haffkine's  anti-plague 
inoculations.  (See  Plague,  Bubonic.)  In  this 
the  dead  bacteria  of  the  plague  and  their  toxins 
are  injected.  These  are  prepared  in  a  specified 
manner.  According  to  recent  reports  of  the  In- 
dian Commission  the  results  are  highly  satis- 
factory, but  better  methods  for  standardizing 
the  dosage  are  desirable.  Other  methods  of  com- 
bating the  plague  after  it  has  attacked  the  body 
are  in  vogue.  These  belong  to  the  section  on 
passive  immunity  modes  of  treatment.  Yersin 
and  Lustig  have  developed  these  sera,  (s) 
Wright's  anti-typhoid  inoculations.  In  this  dead 
bacteria  and  their  toxins  are  also  used.  The 
results  reported  from  time  to  time  are  encourag- 
ing. In  India  of  4,502  soldiers  inoculated 
only  about  I  per  cent  contracted  the  disease, 
whereas  of  25,000  uninoculati-d  soldiers  in  the 
same  station  2.5  per  cent  contracted  the  disease. 
Later  reports,  'British  Medical  Journal,'  1904, 
^how  even  better  results,  but  the  technique  of 
Wright's  injections  leave  much  to  be  improved 
upon.  (See  Typhoid  Fevek.)  (6)  Pasteur's 
method  of  treatment  of  hydrophobia  is  an  appli- 
cation of  these  same  principles.  In  this  the 
body  is  slowly  immunized  by  using  modified 
virus  grown  in  a  special  medium,  the  spinal  cord 
of  dogs  or  rabbits,  and  before  the  actual  infection 
takes  place,  immunity  is  effected  during  the  in- 
c\il)ation  period  of  the  disease.  (See  IIvriRO- 
i'H(]|iiA.)  (7)  Maragliano's  anti-tuberculosis  vac- 
cination. This  is  one  of  the  most  recent  (1904) 
of  the  efforts  to  confer  innnunity  in  this  dread 
disease.  This  investigator  after  a  number  of 
years  of  experiment  both  in  laboratories  and  in 
hospitals  believes  that  it  is  possible  to  produce 
a  specific  therapy  for  tuberculosis.  He  has  been 
al)le  to  immuni.:e  lower  animals  against  the  dis- 
ease and  his  methods  iilTer  much  hope  for 
successful  h\iman  immunization.  The  main  prin- 
ciple of  Maragliano's  therapy  is  to  create  a  pe- 
ripheral focus  of  tuberculous  inflammation 
without  living  tubercle  bacilli  and  bring  about 
liy   'his   means  the  active  production   of  defen- 
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sive  materials.  These  defensive  materials 
are  antitoxins,  bacteriolysins  and  agglutinins. 
It  is  yet  too  early  to  pronounce  upon  Marag- 
liano's success,  but  his  studies  have  served 
to  re-awaken  a  keen  interest  in  the  serum  treat- 
ment of  this  disease  which  by  reason  of  many 
failures  had  almost  become  despondent.  The 
good  work  done  by  Trudeau  in  this  country 
will  probably  commence  to  bear  fruit  under  the 
magnificent  philanthropy  of  the  Phipps  Institute 
for  the  Study  and  Cure  of  Tuberculosis.  A 
large  number  of  immunization  methods  have 
been  devised  for  other  diseases,  and  others  will 
be  tried,  but  up  to  the  present  time,  those  just 
enumerated  alone  seem  to  offer  real  hope  for 
results.  It  is  needless  to  point  out  that  all  of 
these  advances  have  come  through  the  honest 
workers  in  the  medical  profession.  Secret  com- 
mercial enterprises  are  notoriously  unreliable 
and  border  on  quackery  if  not  criminality.  All 
of  the  methods  which  have  just  been  enumer- 
ated are  prophylactic  rather  than  curative.  They 
seek  to  prevent  the  diseases  in  question.  The 
use  of  antitoxic  and  antibacterial  sera  —  serum 
therapy  in  the  narrow  sense  —  is  meant  to  be 
distinctly  curative  of  the  conditions  after  in- 
fection has  definitely  taken  place.  Technically 
speaking  these  sera  bring  about  what  is  known 
as  passive  immunity.  At  the  present  time  two 
distinct  kinds  of  sera  are  being  used,  (i)  Anti- 
toxic sera  and  (2)  Antibacterial  sera.  In  both 
of  these  antibodies  are  developed  in  the  serum 
of  another  animal,  (i)  The  antitoxic  sera  are 
the  most  promising  —  that  for  diphtheria  (q.v.) 
having  been  proven  to  be  the  most  efficient. 
Concerning  its  value  there  is  at  the  present  time 
almost  no  doubt.  A  great  reduction  in  the  mor- 
tality of  diphtheria  has  resulted  since  the  bi.- 
ginning  of  its  use  by  Behring  in  October  1894. 
Anti-diphtheritic  serum  is  developed  in  the  horse. 
The  process  of  manufacture  is  described  else- 
where. It  is  important  that  in  practice  the 
serum  should  be  used  early  in  the  disease,  as 
it  has  been  shown  that  the  mortality  of  the  dis- 
ease is  only  about  7  per  cent  when  treatment 
has  been  begun  on  the  first  or  second  day  of 
the  disease,  while  after  the  fifth  day  it  seems 
to  be  of  little  service.  The  amount  to  be  given 
is  very  difficult  to  determine.  The  other  most 
important  antiscra  are  for  streptococcus  poison- 
ing (blood  poisoning),  for  tetanus,  for  plague, 
for  pneumonia,  and  for  snake  bite.  Others  may 
in  time  be  developed.  In  the  treatment  of  acute 
tetanus  (q.v.)  (lockjaw),  the  results  have  no; 
yet  proven  absolutely  satisfactory,  some  patients 
have  seemed  to  be  benefited,  others  not.  Two 
sera  are  in  use.  (i)  Behring  and  Roux ;  (2) 
Tizzoni.  It  seems  that  the  latter  serum  is  the 
more  successful.  Some  have  ascribed  this  to 
a  diminished  virulence  of  the  tetanus  organism 
in  Italy.  A  serious  bar  to  a  successful  therapy 
is  present  in  this  disease  in  the  great  resistance 
shown  by  the  nerve-cells  to  the  diffusion  of  the 
serum.  To  obviate  this,  intraspinal  and  intra- 
cranial injections  of  the  serum  have  been  prac- 
tised. The  results  have  not  yet  proven  more 
satisfactory. 

The  antistreptococcic  sera  are  in  the  experi- 
mental stage  only.  Just  why  results  have  not 
been  (jhtained  is  not  yet  clear,  hut  there  are 
many  different  kinds  of  these  slre|)tococci  and 
it  may  be  that  each  form  has  its  own  particular 
type   of   poison    that   can   be   counteracted   only 


SERVAL  —  SERVIA 


by  a  serum  developed  with  a  similar  form.  The 
subject  is  slowly  emerging  from  a  highly  tech- 
nical condition  and  better  results  may  be  hoped 
for.  Very  striking  results  have  been  obtamed 
from  some  of  the  antivenen  sera,  particularly  in 
treating  the  cobra  poisoning  (see  Snake 
Poisons)  by  Calmette's  serum,  but  the  subject 
is  still  in  the  experimental  stage.  Antipneumo- 
coccic  sera  are  not  yet  available.  Such  will  con- 
stitute a  great  blessing  when  they  finally  are 
evolved.  The  natural  history  of  pneumonia,  and 
the  known  characters  of  the  pneumococcus,  both 
offer  considerable  theoretical  hope  that  an  effi- 
cient anti-pneumonia  serum  can  be  manufac- 
tured. 

True  bacteriolytic  sera  have  not  yet  been 
devised  as  specific  means  of  therapy.  Such  sera, 
as  Yersin's  anti-plague  serum,  which  have  been 
made  are  thought  to  act  partly  as  antitoxic, 
partly  bacteriolytic,  but  all  of  the  details  are  not 
yet  available.  Very  recently  the  suggestion  has 
come  from  Ehrlich  that  immunity  to  Protozoan 
diseases  is  possible.  Summarizing  the  results 
then  of  serum  therapy  it  may  be  said  that  (A) 
active  immunity  can  be  imparted  with  great  hope 
of  success  in  (i)  Smallpox,  (2)  Rabies,  and 
(3)  Anthrax,  in  animals;  with  reasonable  hope 
of  positive  value  in  (i)  Cholera,  (.2)  Typhoid, 
(3)  Plague,  and  (4)  Tuberculosis.  That  (B) 
curative  antisera  are  of  positive  value  in  (l) 
Diphtheria,  and  (2)  Snakebite,  and  that  hopeful 
results  have  been  obtained  in  (i)  Tetanus,  (2) 
Plague,  (3)  Dysentery,  (4)  Pneumonia,  (s) 
Blood-poisoning  (streptococcus),  (6)  Scarlet 
Fever.  Further  studies  may  bring  more  into 
both  the  hopeful  and  positive  class.  See  Bac- 
teria;  Bacteriolytic;  Immunity;  Infection; 
Pathology  ;  Toxin  ;  Toxicology. 

Bibliographv. —  Wassermann.  'Immune  Sera' 
(1904);  Waldheim,  'Die  Serum-Bakterientoxin 
und  Organ  Priiparate'  (1901)  ;  Encyclopedia 
Medica  Article,  'Therapeutics  —  Serum  Ther- 
apy*; Buck,  'Reference  Handbook  of  Medical 
Sciences.'  The  most  exhaustive  treatment  may 
be  found  in  Wassermann  and  Kolle's  large 
four  volume  work  on  bacteria,  'Handbuch  der 
Pathogenen  Mikroorganismen.'  Maragliano's 
latest  work  on  tuberculosis  in  '^Medical  News,' 
2  April  1904.  Smith  Ely  Jelliffe, 

Editor   'Journal  of  Nervous  and  Mental  Dis- 
ease.^ 

Ser'val,  a  large  African  wildcat  (Fclis  ser- 
val),  yellowish  in  color,  long-legged,  and  thickly 
spotted  with  blackish,  which  also  appears  as 
bars  on  the  legs  and  rings  around  the  tail.  It 
may  exceed  three  feet  in  length,  besides  15 
inches  of  tail.  Its  fur  is  highly  valued  for  its 
beauty.  A  smaller  species  or  variety  (F.  serva- 
lina)  is  called  by  Mivart  the  servaline  cat. 
Consult  Mivart,  'The  Cat'   (1892). 

Servants.     See  Law  of  Family,  the. 

Servants  of  Mary.     See  Orders,  Religious. 

Servetus,  ser-ve'tus,  Michael  (properly 
Miguel  Servete),  Spanish  scholar:  b.  Tudela 
in  Navarre  151 1;  d.  Geneva  27  Oct.  1553.  He 
was  the  son  of  a  notary,  who  sent  him  to  Tou- 
louse for  the  study  of  the  civil  law.  Excited 
by  the  discussions  of  the  Reformers  in  that 
city,  he  began  to  give  his  attention  to  theology, 
and  having  formed  views  of  the  Trinity  antago- 


nistic to  the  orthodox  doctrine,  removed  i^j 
Germany  and  there  printed  a  tract,  entitled 
<De  Trinitatis  Erroribus'  (l5Ji),  which  produc- 
tion was  followed  next  year  by  his  'Dialogorum 
de  Trinitate  Libri  Duo.'  But  he  found  that 
the  expression  of  his  opinions  was  obnoxious 
in  Germany,  and  made  his  escape  to  France, 
under  the  name  of  Michael  of  Villa  Nueva.  He 
engaged  for  some  time  with  the  Frellons,  book- 
sellers of  Lyons,  as  corrector  of  the  press,  then 
went  to  Paris,  where  he  studied  physic,  and 
graduated  as  doctor.  At  Paris  Servetus  met 
Calvin  for  the  first  time,  and  after  several  meet- 
ings an  arrangement  was  made  for  a  theological 
discussion  between  them,  but  Servetus  failed  to 
appear.  Soon  after  he  quarreled  with  the  med- 
ical faculty  at  Paris,  and  quitted  the  city  (1538)- 
He  first  repaired  to  Charlieu,  near  Lyons,  where 
he  practised  three  years.  In  1538  Servetus  pub- 
lished his  matured  theological  system,  w-ithout 
his  name,  under  the  title  of  'Chnstianismi  Res- 
titutio.' The  magistrates  of  Vienne  ascertained 
the  name  of  the  author,  and  Servetus  was  com- 
mitted to  prison,  whence  he  contrived  to  escape. 
Purposing  to  proceed  to  Naples  he  took  his 
way  through  Geneva,  where  he  was  apprehended 
by  the  magistrates  on  a  charge  of  blasphemy  and 
heresy.  In  order  to  insure  his  condemnation- 
his  various  writings  were  sifted  for  accusations. 
The  magistrates  of  Geneva  were,  however,  aware 
that  many  eyes  were  on  them  in  respect  to  this 
extraordinary  treatment  of  a  person  who  was 
neither  a  subject  nor  a  resident,  but  properly- 
speaking,  a  traveler  kidnapped  in  his  passage. 
They  thought  proper,  therefore,  to  consult  the 
magistrates  of  all  the  Protestant  Swiss  cantons, 
who,  referring  the  matter  to  their  divines,  the 
latter  unanimously  declared  for  his  punishment, 
Calvin  being  especially  urgent  and  emphatic  as 
to  the  necessity  of  putting  him  to  death.  As 
he  refused  to  retract  his  opinions,  he  was  con- 
demned to  the  flames,  which  sentence  was  car- 
ried out.  Servetus  is  numbered  among  the 
anatomists  who  made  the  nearest  approach  to 
the  doctrine  of  the  circulation  of  the  blood,  as 
appears  from  a  passage  in  his  'De  Restitutione 
Cihristianismi.' 

Servia,   ser'vi-a,   an   independent   kingdom 

in  Europe,  forming  anciently  a  part  of  Moesia, 
and  till  recently  a  portion  of  the  Turkish  do- 
minions ;  bounded  north  by  Hungary,  from 
which  it  is  separated  by  the  Save  and  the 
Danube ;  east  by  Wallachia  and  Bulgaria ;  south 
by  Turkey ;  and  west  by  Bosnia,  frorn  which  it 
is  separated  on  the  greater  part  of  this  frontier 
by  the  Drin.  The  area  is  19,050  square  miles, 
and  the  population,  according  to  the  census  of 
1900,  was  2,493,770.  The  inhabitants  are  chiefly 
Servians,  but  include  a  considerable  number  of 
Rumanians  and  Gypsies. 

Topography. —  The  surface  has  a  general 
slope  toward  the  north,  and  is  on  the  whole 
mountainous,  being  traversed  by  ramifications  of 
three  great  mountain  chains  —  those  of  the  Car- 
pathians in  the  northeast,  of  the  Balkan  in  the 
southeast,  and  of  the  Dinaric  Alps  in  the  west. 
The  summits  are  of  no  great  height,  however,, 
and  seldom  exceed  3,000  feet.  The  whole  sur- 
face belongs  to  the  basin  of  the  Danube,  which 
receives  the  drainage  partly  directly  and  partly 
by  the  frontier  river  Save,  augmented  by  the 
Drin   and   the   Timok,   but   most   of   all   by   the 
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Morava,  which,  besides  flowing  in  a  main 
stream  from  the  centre  of  the  principality  north 
to  the  Danube,  receives  two  larger  branches 
under  the  names  of  the  East  and  West  Morava, 
and  is  fed  by  numerous  affluents  in  the  whole 
line  of  its  course. 

Climate  and  Vegetation. —  The  climate  of 
Scrvia  is  somewhat  rigorous  in  the  more  moun- 
tainous parts,  but  very  mild  in  the  valleys  and 
plains,  especially  those  open  to  the  south  and 
sheltered  by  hills  in  the  north.  Vegetation  is 
vigorous,  both  in  the  mountainous  districts  and 
in  the  lower  grounds,  the  former  being  generally 
covered  with  forests  of  excellent  timber-trees, 
among  which,  where  the  elevation  is  not  very 
great,  the  walnut  is  conspicuous,  and  the  latter 
being  generally  covered  w'ith  a  fertile  soil,  well 
adapted  for  various  fruits  and  cereals,  plums  in 
particular  among  the  former.  The  principal 
agricultural  products  are  maize,  wheat,  rye, 
barley,  oats,  hemp,  flax,  and  tobacco.  Wine  is 
grow-n  in  the  districts  adjoining  Hungary. 
Large  numbers  of  cattle,  sheep,  and  pigs  are 
reared.  The  minerals  include  copper,  lead,  iron, 
and  coal.  The  first  occurs  particularly  in  the 
northeast ;  the  second  occurs  also  chiefly  in 
the  northeast,  at  Tanda  and  Lonka,  but  it  has 
been  partially  worked  also  in  the  west  and  south- 
west :  iron  is  pretty  generally  diffused,  but  is  not 
in  many  places  workable. 

Commirce  and  Industries. —  Manufacturing 
industries  can  scarcely  be  said  to  exist,  altliough 
in  quite  recent  times  government  has  done  much 
to  encourage  them.  Trade  is  chiefly  carried  on 
with  Austria.  The  chief  exports  are  cereals, 
dried  phuns.  and  live  stock,  including  hogs. 
The  imports  of  the  kingdom  amounted  in  1900 
to  $10,000,000,  and  the  exports  to  $13,000,000. 
The  railways  have  a  length  of  354  miles.  There 
are  2,550  miles  of  telegraph.  Servia  has  intro- 
duced the  French  decimal  system  for  its  moneys, 
weights,  and  measures,  but  the  old  Turkish  and 
Austrian  weights  and  measures  are  still  to 
■iome  extent  in   use. 

Religion. —  The    Servians   are    Slavonians   by 
i.ice,  and  the  great  majority  of  the  inhabitants 
Ihcre  to  the  Greek  Church,     .'\ccording  to  the 
'■nsus  taken  in  iSgi  there  were  16,764  Moham- 
irdans,    1 1.596    Roman    Catholics,    1.149    I'rot- 
-tants,   and   4,652   Jews.      In    1894   King  Alex- 
ander revoked  the  constitution  granted  in  1889, 
replacing  it   by   the   older  constitution   of   1869, 
but  several   important  modifications  were  intro- 
duced in  April  1901. 

Government. —  The  executive  authority  is 
vested  in  the  king,  who  is  assisted  by  a  council 
of  eight  ministers  with  special  departments.  In 
legislation  the  king  has  to  act  tlirough  and 
with  the  national  assembly,  known  as  Skt(l>sh- 
tina.  and  the  senate.  The  latter  consists  of  51 
members,  comprising  the  heir-apparent,  the  pri- 
mate of  .Servia,  the  bishop  of  Nish,  30  nom- 
inated life-members,  and  18  elected  members. 
The  Skup'-litina  consists  of  T30  members,  all 
elected  !>y  the  people.  An  elected  member  of 
the  senate  nittst  be  at  least  40  years  old  and 
must  pay  an  annual  tax  of  200  dinars.  Every 
Servian  nf  not  less  than  21  years  of  age  who 
pays  direct  taxes  to  the  amount  of  45  dinars 
per  annum  is  entitled  to  vote  in  the  senatorial 
elections.  Thirty  is  the  minimum  age  for 
deputies,  and  the  minimum  annual  tax  is  60 
dinars.     The  right  to  vote  for  deputies  belongs 


to  all  Servians  of  at  least  21  years  old,  paying 
15  francs  annually  in  direct  ta.xes.  The  princip^ 
source  of  revenue  in  Servia  is  a  proportional 
capitation  ta.x.  The  estimated  revenue  in  1901 
was  $14,000,000,  and  the  expenditure  was  just 
under  that  amount.  The  public  debt  in  1900 
amounted  to  $86,000,000.  In  virtue  of  the  law 
of  1886,  amended  by  one  in  1896,  military  ser- 
vice is  obligatory.  The  peace  strength  of  the 
army  is  about  22,500,  and  the  effective  war 
strength  353,000.  The  country  is  divided  for 
administrative  purposes  into  17  departments, 
one  of  them  being  the  town  of  Belgrade. 

Early  History. —  Servia  was  anciently  in- 
habited by  Thracian  tribes ;  subsequently  it 
formed  part  of  the  Roman  province  of  Moesia. 
It  was  afterward  occupied  in  succession  by 
Huns,  Ostrogoths,  Lombards,  Avares,  and  other 
tribes.  The  Servians  entered  it  in  the  7th 
century,  and  were  converted  to  Christianity  in 
the  next  century.  They  acknowledged  the  su- 
premacy of  the  Byzantine  emperors,  but  lat- 
terly made  themselves  independent,  and  under 
Stephen  Dushan  (1336-56)  the  kingdom  of 
Servia  included  all  Macedonia,  Albania,  i'hes- 
saly,  northern  Greece,  and  Bulgaria.  About 
1374  a  new  dynasty  ascended  the  throne  in  the 
person  of  Lazar  I.,  who  was  captured  by  the 
Turks  at  the  battle  of  Kossova  (in  Albania) 
in  i,?89,  and  nut  to  death.  Servia  now^  became 
tributary  to  Turkey.  About  the  middle  of  the 
15th  century  it  became  a  Turkish  province,  and 
so  remained  for  nearly  200  years.  By  the  peace 
of  Passarowitz  in  1718  Austria  received  the 
greater  part  of  Servia.  with  the  capital,  Bel- 
grade. But  by  the  peace  of  Belgrade  in  1739 
this  territory  was  transferred  to  Turkey.  The 
barbarity  of  the  Turks  led  to  several  insurrec- 
tions. Early  in  the  19th  century  Czcrny  George 
placed  himself  at  the  head  of  the  malcontents, 
and,  aided  by  Russia,  succeeded  after  eight  years 
of  fighting  in  securing  the  independence  of  his 
country  by  the  peace  of  F>ucharest,  28  May 
1812.  The  war  was  renewed  in  1813,  and  the 
Turks  prevailed.  In  1815  all  Servia  ro.se  in 
arms  under  Milosh.  and  after  a  successful  war 
obtained  complete  self-government,  Milosh  being 
elected  hereditary  prince  of  the  land.  Milosh 
was  compelled  to  abdicate  m  1839.  and  was 
nominally  succeeded  by  his  son  Milan,  who 
died  immediately.  leaving  the  throne  vacant  to 
his  brother  Michael.  In  1842  this  prince  was 
compelled  to  follow  the  example  of  his  father 
and  quit  the  country.  Alexander  Kara-Georgc- 
vitch,  son  of  Czerny  George,  was  elected  in  his 
room;  but  in  December  1858  he  also  was  forced 
to  abdicate.  Milosh  was  then  recalled,  but  sur- 
vived his  restoration  little  more  than  a  year. 
His  son  Michael  succeeded  him  (i860),  but  was 
assassinated  by  the  partisans  of  Prince  Alex- 
ander TO  Jtdy  t8<i8.  The  princely  dignity  was 
then  conferred  on  Milan  (Obrenovitch),  grand- 
ntphew  of  Milosh.  After  the  fall  of  Plevna  in 
the  Russo-Turkish  war  of  1877-8  Servia  took 
up  arms  against  Turkey,  and  by  the  treaty  of 
l^erlin  (13  July  1878)  it  obtained  an  accession 
of  territory  and  the  full  recognition  of  its  in- 
dependence. It  was  erected  into  a  kingdom  in 
7882.  In  18S5  a  short  war  took  place  between 
Servia  and  Bulgaria,  resulting  in  favor  of  the 
latter.  In  1880  Milan  abdicated  in  favor  of  liij 
son,  Prince  .Mexander,  b.  14  .'\ug.  1876,  who 
became  the  ruler  of  the  country  a.s  Alexander  L 


bERVIA  —  SERVICE-BERRY 


RcceiU  Hi3torv.-ln  1890  a  regency  of  three 
appointed  as  guardians  of  the  y°""|  l;"Jf  .P-^^^^" 
ticallv  controlled  the  government,  Tl  e  Radica  s 
also  gained  a  majority  of  the  National  Assenihly 
and    foniied    the    cabinet.      Factional    troubles 
made  the  first  few  years  of  Alexanders  reign 
Exceedingly  stormy.     In  1892  the  three  regents 
dissolved  the  cabinet,  and  a  new  one,  composed 
of  Liberals,  came  in.     In  1893,  Alexander     hen 
17  years  of  age,  took  matters  in  h.s  own  1  ands 
and  decided  to  save  the  dynasty.     He  declared 
himself   of   age,   took   away   the  power  of   the 
regents    and    took    the    reins    of    power.      He 
appointed  a  cabinet,  made  up  mostly  of  moderate 
Radicals,   and   his    action   nearly  precipitated   a 
revolution.     In  1894  Alexander  appointed  a  so- 
called  non-partisan  cabinet  and  his  father  again 
became  head  of  the  army,  an  act  which  caused 
Russia    to   break   oiT   diplomatic   re  ations   with 
Servia  in  1898.     In  1894  the  kmg  also  annulled 
the  new  constitution  and  re-established  that  ot 
1888    giving  himself  more  power.     But  discon- 
tent'and    threatened    uprisings    caused    another 
change  to  a  freer  constitutional  government  in 

^^^Milan  and  his  son  had  too  many  character- 
istics in  common  to  get  on  well  together,  hovv- 
ever  so  Milan  went  to  the  gambling  resorts  ot 
Europe  and  finally  died  an  exile  in  Austria  m 

^^One    of   the    causes    of    the   break   between 
father   and    son   was   the   king's   betrothal   and 
marriage  to  Draga  Maschin  m  1900     She  was 
l->  years   older  than  the  king  and  had  been  a 
lady  in  waiting.     The  Servian  ministry  declared 
the     proposed     marriage     preposterous     and     a 
menace    to    the    state,    and    promptly    resigned. 
King  Alexander  paid  no  attention  to  opposi- 
tion  and   married    Mme.    Maschin   in    Belgrade 
on  ■;  Aug   1900.     Though  the  marriage  had  been 
violently  opposed  by  officials  of  the  government, 
the    people    apparently    had    no    objection    and 
heartily  cheered  the  bridal  party.     The  king  took 
the  precaution,  however,  to  line  the  streets  with 
troops      Disturbances  and  threatened  revolution 
together  with  quarrels  between  the  king  and  his 
wife  kept  the  country  in  turmoil.    In  June  1903, 
a  revolt  occurred  among  the  army  officers    and 
King   Alexander,   his   wife,   and   several   of  his 
household  were  brutally  murdered  m  the  palace 
at  Belgrade.    The  conspirators,  comprising  some 
of    the    principal    statesmen    and    chief    officers 
of  the  army,  communicated  with   Prince  Peter, 
the  Karageorgevitch  pretender,  at  Geneva,  and, 
having  satisfied  themselves  that  he  would  accept 
the  throne  in  the  event  of  its  becoming  vacant 
and   that   he   would   prove   a    satisfactory   king, 
thev  proceeded  to  put  their  plans  into  execution, 
it   is   not   wholly  clear   whether  the   plot   as 
originally    conceived    involved    assassination    of 
Alexander,   the   inference   being   that   the   mur- 
derous scenes  in  the  palace  at  Belgrade  resulted 
from  the   resistance  which  the  conspirators  en- 
countered on   that  fateful   night  when  they  set 
forth   to  obtain   from   Alexander  his  abdication 
and  his  pledge  to  leave   Servia.     Be  this  as   it 
may,  the  plot  resolved  itself  into  a  most  savage 
onslaught  upon  the  defenseless  king  and  queen 
by  their   assailants,   who,   after   having   emptied 
their  revolvers  upon  the  ill-fated  couple,  set  to 
work   to   slash    the   body   of   Draga   with    their 
sabres   until   it   had   lost    all   human   semblance, 
after   which   they   pitched   both   corpses   out   of 


the  window  into  the  garden  below.  On  the  fol- 
lowing morning  Peter  Karageorgevitch  was  pro- 
claimed king  of  Servia  in  Alexander  s  stead, 
and  a  week  later  he  arrived  in  Belgrade  and  took 
possession  of  the  blood-stained  throne. 

Servia,  Orders  and  Decorations  of.     See 
Orders,  Roy.\l. 

Servian   Language    and   Literature.     The 
Servian    language,    formerly    often    called    the 
lLLyRi.\N,  is  a  Slavonic  dialect,  and  among  all 
the   southern    Slavonic   idioms   the   softest    and 
most  melodious.     It  is  spoken  not  only  through- 
out Servia  but  also  by  the  Herzegovinians  and 
Montenegrins,    as    well    as    by    the    people    of 
Bosnia,    Austrian    Slavonia,    and    Dalmatia,   the 
Hungarian   Servians,   and  the   Croatians.     It  is 
closely  allied   to   the    Bulgarian  and   Slovenian, 
and   forms   with   them   the   southern    Slavonian 
group      The    Servians   belonging   to   the   Greek 
Church  use  the  Cyrillian  alphabet,  those  belong- 
ing to  the  Roman  Catholic  Church    (Croatians 
and   Dalmatians)    now   use   the    Roman.       I  he 
Glagol    or    Glagolitza    alphabet    was    formerly 
largely   used   in   Dalmatia   and   Croatia,   but  is 
now   almost   completely  obsolete     Recently  the 
Servian  has  been  more  cultivated.     In  1814  v  uK 
Stephanovich    published    in    Vienna    a    Servian 
grammar     (translated     into     German     with    a 
preface   by    T.    Grimm   and   remarks   by    Vater, 
Berlin   1824).     In    1819  he   published   his    <Dic- 
tionary  of  the  Servian  Language,  with  German 
and   Latin   Definitions,   containing   above   30,000 
Words  in  Common  Use>   (2d  ed.  1852)      In  the 
Servian  poetry,  the  excellence  of  which  Goethe 
and    Grimm    have    acknowledged,    a     Slavonic 
character    of    rude    energy    is    united    with    an 
Oriental    warmth.     In    1823    Vuk    Stephanovich 
published   three   volumes    of    Servian   poetry   at 
Leipsic,  which  have  been  translated  into  German. 
Some  of   the   songs   are   uncommonly   hue.     in 
1826  he  published   <Danica'    (that  is,   'Morning 
Star'),  an  annual   for  ladies,   m   Servian.     Not 
unimportant    publications    in    Servian    literature 
are  Simeon  Milutinovich's  <Serbianka,'   a  series 
of    Servian    heroic    songs,    which    celebrate   the 
insurrection  of  Servia,  of  which  he  was  an  eye- 
witness   (four   vols.    i2mo,   Leipsic    1827),   and 
two     Servian     translations     of     Horaces     'Ars 
poetica'    (Vienna  1827),  in  hexameters,  and  in 
the  heroic   measure  of  the   Servians      See  also 
Kapper,    <Volkslieder   der   Serben'    (two  parts, 
Leipsic     1852).     Servian     prose    literature    has 
produced  little  besides  theological  and  religious 
works.     In  fact,  the   literary  dialect  is   not  yet 
settled:    the    Servian    scholars    are    not    agreed 
whether    the    artificial    book    language,    formed 
after  the  ecclesiastical   Slavonic,  and  which  has 
been   in   use   for   almost   four   centuries,   or   the 
common  dialect  of  the  country,  shall  become  the 
language  of  literature.     Consult  Bowrmg,     ber- 
vian   Popular  Poetry'    (1827). 

Service-berry,  one  of  the  common  names 
applied  to  the  rosaceous  genus  Amchncluer 
(q.v.).  There  are  several  species  in  the  "°."" 
temperate  zone,  the  American  ones  dittermg 
chiefly  in  habitat  and  in  foliage.  The  leaves  are 
alternate  and  simple,  either  toothed  or  en  ire 
and  the  five-merous  flowers  have  delicate  white 
petals  and  are  solitary,  or  more  usually  i" 
racemes,  succeeded  by  fruits  like  tiny  purplish 
apples  or  pears.  The  species  are  generally  sniall 
shrubs,  but  the  A.  camdaisis  and  A.  botryafmm: 
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itie  shadbushes  and  juneberries  of  the  eastern 
United  States,  occasionally  arrive  at  the  dignity 
of  small  trees,  with  hard  brown  wood.  These 
are  the  first  shrubs  to  bloom  in  the  East  (while 
the  shad  are  running),  and  cover  themselves 
with  feathery  elongated  tassels  of  fugacious 
petals,  while  the  leaves  are  still  folded.  The 
haw-like  fruits,  of  somewhat  insipid  flavor,  sel- 
dom reach  maturity,  as  they  should  in  June, 
for  then  the  birds  are  too  fond  of  them  to  wait 
for  their  ripening.  This  circumstance  militates 
against  the  proposed  cultivation  of  the  june- 
berry. 

The  A.  alnifolia  is  the  well-known  service- 
berry  of  western  America,  frequently  mentioned 
by  explorers  of  the  Rocky  Mountain  region. 
The  purple,  rich,  although  insipidly  sweet, 
berries  are  about  the  size  of  a  pea,  with  large 
mucilaginous  seeds.  They  form  a  favorite  food 
of  the  aborigines,  who  cook  tliem  or  dry  them, 
and  add  them  to  dried  meat,  to  form  pemmican. 
They  grow  upon  bushes  2  to  12  feet  high,  with 
glabrous  tlilck  alder-like  leaves,  nearly  orbicular 
and  coarsely  toothed.  The  wood  itself  is  very 
hard  and  tough,  but  is  used  by  the  Indians  for 
arrows  and  pipestems. 

The  fruit  of  the  white  beam-tree  (Sorbus 
aria  is  also  called  service-berry.  See  also 
Amelanchier. 

Service  Men  of  the  Spanish-American 
War,  an  association  organized  at  Lexington, 
Ky.,  5  Nov.  1898.  The  founders  of  the  society 
made  choice  of  the  designation  "service  men" 
as  equally  distinctive  of  the  men  who  waited  in 
vain  for  orders  to  go  to  the  front,  and  the  more 
favored  ones  who  lived  through  the  exciting 
scenes  of  actual  conflict.  In  the  list  of  charter 
members  are  to  be  found  the  names  of  many 
of  the  most  prominent  officers  in  the  army 
during  the  war  with  Spain.  They  represent  all 
sections  of  the  United  States  and  all  shades  of 
political  belief,  and  constitute  a  guarantee  of  the 
permanence  of  the  organization. 

Service-tree,  a  round-headed,  slow-grow- 
ing European  tree  (^Sorbus  doincstica)  of  the 
Rosacea;  attaining  a  height  of  perliaps  60  feet. 
When  without  flowers  or  fruit,  it  is  easily  con- 
founded with  the  ash,  having  pinnate  leaves; 
but  the  glutinous  winter  buds  help  to  identify  it. 
The  small  whitish  flowers,  arc  numerous,  and 
gathered  in  panicles  at  the  end  of  the  branches, 
being  succeeded  by  small  rounded  or  pear- 
shaped  fruit,  which  is  only  edible  when  in  a 
state  of  incipient  decay,  being  astringent  while 
unripe.  The  wood  is  hard,  solid,  and  fine- 
grained, and  takes  a  high  polish.  It  is  much 
in  demand  for  fine  cabinet  making,  for  turning, 
and  especially  for  the  screws  of  wine  presses; 
and  is  very  dear.  The  service-tree  is  occasion- 
ally  cultivated. 

Ser'viss,  Garrett  Putnam,  .\nierican  author 
and  journalist:  li.  Sharon  Springs,  N.  Y.,  24 
March  1851.  He  was  graduated  from  Cornell 
University  in  1872,  and  from  Columbia  Law 
School  in  1874.  lie  was  editorial  writer  on  the 
New  York  Sioi  initil  1802,  and  has  since  lectured 
upon  history  and  astronomy.  He  has  pulilishcd  : 
'Astronomy  with  an  Opera  Glass*  (1888)  ;  'The 
Conquest  of  Mars'  (1898);  'Other  Worlds' 
(1902)  ;  etc. 

Servites.     See  Orders,  Religious. 


Servitude,  the  state  or  condition  of  a  serf, 
slave,  or  bondman ;  state  of  voluntary  or  invol- 
untary subjection  to  a  master  or  employer;  serv- 
ice; slavery;  bondage;  position  in  life  of  a  serv- 
ant;—  hence,  a  state  or  condition  of  slavish  or 
helpless  dependence;  as,  marriage  with  a  rich  and 
ugly  old  woman  is  splendid  servitude.  In  civil 
law,  the  right  to  the  use  of  a  thing,  without  prop- 
erty in  the  same,  for  all  or  for  some  particular 
purposes.  It  consists  either  in  the  right  to  do 
some  act,  as  to  gather  fruit  from  the  estate,  or  to 
prevent  the  owner  of  the  property  from  doing 
certain  acts,  as  building  walls  beyond  a  certain 
height,  blocking  up  a  window,  etc. 

Servius,  Honoratus  Maurus,  Roman  gram- 
marian. He  lived  at  Rome  toward  the  4th  cen- 
tury A.r.,  and  wrote  a  commentary  on  the  Gram- 
mar of  Donatus;  some  lesser  grammatical 
brochures ;  and  a  commentary  on  the  poems  of 
\'ergil  which  an  unknown  author  enlarged  and 
enriched  with  notes  of  an  antiquarian,  his- 
torical and  mythological  character.  Consult: 
Thilo  and  Hagen,  'Servii  Honorati  Opera' 
(1878). 

Servius  Tullius,  ser'vi-us  tul'i-tis,  sixth 
king  of  Rome:  d.  534  B.C.  He  was  the  son  of 
a  slave,  but  traditions  of  his  descent  vary,  some 
declaring  his  mother  to  have  been  an  ordinary 
slave,  and  others  stating  her  to  have  been  a  noble 
captive  of  Tarquin.  He  was  given  to  the  queen, 
Tanaquil,  and  educated  in  the  palace  of  the  mon- 
arch, where  he  became  so  great  a  favorite  as  to 
receive  the  daughter  of  Tarquin  in  marriage. 
On  the  death  of  Tarquin  in  578  b.i.,  Servius, 
who  was  immensely  popular  with  both  populace 
and  soldiery,  was  raised  to  the  throne.  His  reign 
is  singularly  free  from  wars,  Livy  mentioning 
but  one,  and  that  against  the  Veii,  brought  to  a 
speedy  termination.  His  greatness  lay  in  the 
establishment  of  civil  rights  and  institutions.  He 
established  the  census,  extended  and  beautified 
the  city,  taking  within  its  limits  the  hills  Qui- 
rinalis,  Viniinalis,  and  Esquilinus,  and  building 
around  the  city  a  stone  wall  which  bore  his  name. 
He  greatly  improved  the  condition  of  the  com- 
mon people,  thereby  gaining  the  enmity  of  the 
patricians,  whose  long  accustomed  privileges 
were  thus  encroached  upon,  and  in  534  Servius 
was  killed  as  tlie  result  of  a  patrician  conspiracy. 
Anotlier  tradition  makes  him  the  victim  of  an 
ambitious  daughter,  Tullia,  who  caused  the  death 
of  her  husband,  sister,  and  father  in  order  to 
pave  her  way  to  the  throne  as  the  wife  of  Tar- 
quin, son  of  the  former  king,  Consult:  Niebuhr, 
'Roman  History  and  Critical  Examination  of  the 
History  of  Tarquin  and  Servius.'  Sec  also 
Rome,  Historv  of. 

Ser'vus  Servo'rum  De'i  (servant  of  the 
servants  of  (!od),  a  title  which  the  popes  give 
themselves.  It  was  used  by  the  Roman  pontiffs 
at  a  very  early  period,  although  Paulus  Diaconus 
stales  that  Gregory  the  Great  (590-604)  was  the 
first  to  adopt  it. 

Sesame,  a  rough-hairy,  gummy  annual 
plant  ( .SV.?(H)n(»;i  iiitliiiiin)  about  two  feet  high, 
with  petiolale,  ovatc-lanceolale  leaves,  oppusite 
below  and  alternate  above,  slightly  toothed,  and 
mucilaginous.  The  flowers  are  solitary  in  the 
axils,  pale  or  rose-colored,  5-merous,  with  irreg- 
ular-lipped corolla,  having  the  tube  curved  down- 
ward and  dilated  above  the  oblique  base.  Sesame 
has  been  known  from  ancient  times,  originating 
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in  the  East,  where  it  is  cultivated  for  the  sake  of 
its  black  or  white  seeds.  It  is  easily  grown,  does 
not  object  to  poor  soil,  and  has  even  been  intro- 
duced to  gardens  in  America,  for  the  sake  of 
the  leaves,  which  in  infusion  are  employed  as  a 
demulcent  medicine  for  infantile  dysentery.  The 
plant  has  run  wild  in  the  Southern  States. 

The  seeds  are  very  tiny,  but  are  sweet  and 
oleaginous,  and  are  much  used  for  food  by  Ori- 
ental peoples,  and  are  imported  into  Europe  for 
crushing.  They  will  yield  half  of  their  weight  in 
oil,  which  is  yellow,  limpid,  inodorous  and  keeps 
for  years  without  becoming  rancid.  It  is  of 
great  economic  value,  only  second  to  cocoanut 
oil  in  the  variety  of  its  uses,  and  can  be  em- 
ployed instead  of  olive  oil  in  a  myriad  ways,  as 
for  culinary  purposes,  food,  medicine  (having  a 
laxative  effect),  cosmetic,  illumination,  lubrica- 
tion, soap-making,  etc.  It  is  also  employed 
as  an  adulterant  for  olive-oil,  but  is  itself  adul- 
terated with  peanut-oil.  It  is  known  as  bene  or 
benne,  and  as  gingil-oil.  The  cake  left  after  the 
oil  has  been  e.xpressed  forms  a  food  for  the 
poorer  classes,  and  is  a  good  food  for  cattle. 

Ses'amoid  Bones,  certain  rounded  bodies, 
at  first  cartilaginous  and  then  bony,  found  in  the 
tendons  of  muscles.  They  derive  their  name 
from  their  resemblance  to  sesame.  The  patella 
or  knee-cap  is  a  sesamoid  bone.  Another  is  de- 
veloped in  the  upper  joint  of  the  thumb,  and  at 
the  corresponding  jomt  of  the  great  toe,  these 
increasing  the  leverage  of  the  short  flexor  mus- 
cles of  the  thumb  and  great  toe  respectively.  In 
the  great  majority  of  mammals  sesamoid  bones 
are  much  more  numerous  than  in  man. 

Sesha,  sa'sha,  an  imaginary  serpent  which, 
when  coiled  up,  is  the  Hindu  emblem  for  im- 
mortality. It  is  represented  in  Hindu  mythology 
as  having  l,ooo  heads,  on  one  of  which  the  world 
rests,  and  Vishnu  reclines  on  this  immense  rep- 
tile  in  the  primeval  waters. 

Sesostris,  se-s6s'tris,  the  name  given  by 
Greek  writers  to  a  king  of  Egypt,  about  whose 
identity  there  is  much  controversy,  while  it  seems 
certain  that  the  achievements  attributed  by  the 
Greeks  to  Sesostris  were  the  deeds  of  a  number 
of  Egyptian  rulers.  By  many  Sesostris  is  be- 
lieved to  be  identical  with  Rameses  II.,  the  son 
of  Seti  (the  Sethos  of  Manetho),  and  the 
third  king  of  the  19th  dynasty.  The  name  of 
Sesostris  is  explained  as  a  corruption  of  Ses- 
tesura,  the  popular  appellation  of  this  Rameses, 
or  of  Sethosis  (written  by  Pliny  Sesothis), 
meaning  son  of  Sethos,  by  which  name  the  same 
monarch  is  designated  in  Manetho.  Others  think 
that  the  Greek  Sesostris  may  be  a  corruption 
of  Sesortesen  or  some  similar  form,  which  is 
the  nam  of  one  king  of  the  3d  dynasty  and 
three  others  of  the  12th.  The  Sesortesen  of 
the  3d  dynasty  is  called  Sesostris  by  Aristotle. 
The  identification  of  Sesostris  with  Rameses  II. 
has  the  support  of  Champollion,  Salvolini,  and 
others,  but  is  combated  by  Bunsen  on  the  ground 
that  some  of  the  most  striking  achievements  at- 
tributed by  Herodotus  and  Diodorus  to  Sesos- 
tris do  not  belong  to  that  Rameses.  Such  are  the 
victorious  expeditions  into  Nubia  and  Thrace, 
the  immense  development  under  him  of  the 
Egyptian  navy,  the  division  of  the  land  and  its 
subjection  to  heavy  burdens.  But  it  is  generally 
admitted,  as  before  stated,  that  the  exploits  of 
various  monarchs  were  united  by  the  Greeks  in 


their  accounts  of  the  reign  of  Sesostris,  which 
contain  a  number  of  fables  in  addition,  so  that 
it  is  needless  to  seek  for  complete  correspondence 
between  these  accounts  and  tlie  monumental 
records  of  any  single  reign.  Many  of  the  most 
remarkable  deeds  of  Sesostris  may  be  assigned 
with  great  probability  to  Rameses  III.,  the  foun- 
der of  the  20th  dynasty  and  the  restorer  of 
the  power  and  glory  of  Egypt.  He  triumphed 
over  the  confederations  formed  against  him  by 
various  Libyan  tribes ;  annihilated  by  a  great 
victory  gained  in  Northern  Syria  a  league  oi 
Hittites,  Philistines,  and  other  Canaanitish  peo- 
ples, and  of  tribes  inhabiting  the  isles  of  the 
Mediterranean,  in  which  sea  he  maintained  a 
large  fleet  to  support  his  operations  on  land. 

Sessions,  Court  of.     See  Court. 

Ses'sum,  Davis,  American  Protestant 
Episcopal  bishop:  b.  Houston,  Texas,  "  July 
1850.  He  was  educated  at  the  University  of  the 
South,  Sewanee,  Tenn.,  took  orders  in  1882,  and 
in  1883  became  curate  of  Grace  Church,  Galves- 
ton, Texas.  He  was  assistant  rector  of  Calvary 
Church,  Memphis,  Tenn.,  in  1883-7 ;  rector  at 
Christ  Church,  New  Orleans,  La.,  in  1887-91, 
and  in  the  latter  year  was  consecrated  bishop  of 
Louisiana. 

Sester'tius,  an  ancient  Roman  silver  coin 
worth  2'/<  asses  (hence  the  name  scsijuitertius, 
the  third  a  half.)  The  sestertius  was  the  fourth 
part  of  a  denarius,  and  when  in  later  times  the 
weigh  of  the  as  was  reduced,  and  16  asses  were 
reckoned  to  a  denarius,  the  sestertius  still  re- 
tained the  same  proportion  to  the  latter  coin, 
and  thus  became  equal  to  4  asses.  The  value 
of  the  sestertius  therefore  varied  with  that  of 
the  denarius.  About  the  close  of  the  republic, 
when  the  denarius  is  calculated  to  have  been 
worth  about  17  cents,  the  sestertius  would  be 
worth  5  cents.  The  sestertius  was  the  unit  most 
commonly  employed  by  the  Romans  in  reckoning 
large  sums  of  money.  For  sums  below  1.000,000 
.sestertii  the  ordinary  cardinal  numerals  were 
used  with  sestertii  or  sestertia,  as  the  case  might 
be;  but  if  the  sum  amounted  to  1,000.000  or  more 
a  numeral  in  ii's,  after  which  ccntcna  iiiillia 
(100,000)  had  to  be  understood,  was  connected 
with  sestertium  (for  example,  quadragics  sestcr- 
tiiim  is  4,000,000  of  sestertii,  that  is,  quadragics 
ccntena  millia  sestcrtiorum  nummorum) .  Some- 
times the  numeral  adverb  was  used  alone,  and 
decies  ei  dcdit  signifies  dccies  sestertium,  that 
is,  deeics  centena  millia  sestcrtiorum,  or  1,000,- 
000.  The  sestertius  was  often  expressed  by  tlie 
symbol  HS.  which  is  explained  as  a  corruption 
either  of  IIS,  that  is,  II..  the  numeral  two,  and 
S  for  semis,  half  or  of  LLS,  for  libra  libra  semis. 
an  as  having  been  originally  equivalent  to  a  libra 
or  pound. 

Sestini,  sas-te'ne,  Domenico,  Italian  nu- 
mismatist; b.  Florence  1750;  d.  there  1832.  He 
was  educated  at  the  school  of  San  Marco.  In 
1774  he  left  his  native  city  and  went  to  Sicily, 
where  he  received  from  Prince  Biscari  the  com- 
mission to  arrange  his  museum  at  Catania,  and 
from  this  time  he  applied  himself  exclusively  to 
numismatic  studies.  He  published  numerous 
books,  chief  among  which  was  his  'Systema 
Geographicum  Numismatum'  in  14  folio  vol- 
umes. 

Sesto,  sas'to.  Cesare  da  (Cesare  d.». 
MiLANo),  Italian  painter.-    b.  Sesto,  near  Milan, 
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about  1480;  d.  Milan  about  1524.     He  was  prob- 
ably a  pupil,  certainly  an  imitator,  of  Leonardo, 
and  a  picture  of  his   in  the   Prado,   Madrid,   is 
put  down  by  Madrazo  as  a  copy  of  that  master's 
•Virgin  and  Child.'     <La  Vierge  aux  Balances' 
in  the  Louvre  and  a  'Holy  Family'  in  the  collec- 
tion of  Lord  Monson,  fortnerly  thought  to  be  by 
da  Vinci,  are  now  attributed  to  Cesare.     He  was 
on   friendly   terms  with   Raphael   at   Rome,  and 
reproduced   some  of  the  qualities   of  that  mas- 
ter's style.     The  mingled  influence  of  da  Vinci 
and   Raphael   is   apparent  in   his    'Adoration  of 
the  Kings'   at  the  Naples  Museum.     Other  pic- 
tures of  his  are:      'Baptism   of  Christ,'    Scotti 
Gallery,  Milan;  'Madonna  with  St.  John,'  Meizi 
Collection,  Milan  ;  and  a  'Madonna'  in  the  Brera. 
Seth,    Andrew    (Pringle    Pattison),    Scot- 
tish educator:   b.   Edniburgh,   Scotland,  20  Dec. 
1856.     He    was   educated   at   the    University   of 
Edinburgh,   studied   in   the   universities   of  Ger- 
many for  two  years,  and  in  188a  became  assistant 
professor  of  logic  and  metaphysics  at  the  Uni- 
versity of  Edinburgh.     He  accepted  the  chair  of 
logic   and   philosophy  at   University    College   of 
Cardiff  in  1883,  became  professor  at  Saint  An- 
drew's in  1887,  and  since  1891  has  occupied  the 
chair  of  logic  and  metaphysics  at  the  University 
of  Edinburgh.     He   has   published:      'The   De- 
velopment from  Kant  to  Hegel'    (1882)  ;  'Scot- 
tish   Philosophy'     (1885);     'Two    Lectures    on 
Theism'    (1897);   'Man's  Place  in  the  Cosnios' 
(1897  and   1902).     He  added  to  his  own  name 
that  of  Pringle  Pattison  in  1898  on  succeeding  to 
certain  estates. 

Seth,  James,  Scottish  metaphysician:  b. 
Edinburgh  i860.  He  was  educated  at  the  univer- 
sities of  Edinburgh,  Leipsic,  Jena,  and  Berlin, 
and  was  professor  of  philosophy  at  Dalhousie  Col- 
lege, Halifax,  Nova  Scotia,  1886-92 ;  at  Brown 
University,  Providence,  R.  L,  1892-6 ;  was  Sage 
professor  of  moral  philosophy  at  Cornell  Univer- 
sity, Ithaca,  N.  Y.,  1896-8;  and  has  been  pro- 
fessor of  mora!  philosophy  at  the  University 
of  Edinburgh,  Scotland,  since  1898.  He  is  the 
author  of  'A  Study  of  Ethical  Principles'  (1894, 
6th  ed.  igo2). 

Seth'ites,  a  sect  in  the  2d  century  that 
worshipped  Seth,  the  .son  of  Adam,  as  the  son  of 
God,  and  maintained  that  he  had  reappeared  on 
earth  in  the  person  of  Jesus  Christ. 

Sethos  I.,  se'thos,  or  Seti,  se'tT,  Egyptian 
king,  the  second  Pharaoh  of  tlie  igth  dynasty; 
which  lasted  from  1462  to  1288  n.C.  He  was  one 
of  the  shepherd  race  or  Hyksos  in  the  eastern 
part  of  the  Delta.  Distinguished  for  magnifi- 
ceiiec,  he  built  the  temples  of  Osiris  at  Abydos, 
and  the  hall  of  columns  at  Karnak.  He  estab- 
lished by  arms  the  powc  of  "igypt  over  a  large 
part  of  Western  Asia. 

Seton,  se'ton,  Eliza  Ann  Bayley,  .Xmerican 
philanlhropisl,  founder  of  the  order  of  Sis- 
ters of  Charity  of  Saint  Vincent  de  Paul  in  the 
United  Stales:  b.  New  York  28  Aug.  1774;  d. 
Enimittslmrg,  Md..  4  Jan.  i82r.  She  was  mar- 
ried to  William  Seton  about  1794  and  after  his 
death  in  1804  she  was  received  into  the  Roman 
Catholic  Church  the  next  year,  and  on  22  June 
1809  establislu'<l  at  Enunittsburg,  Md.,  a  com- 
niiniity  called  by  her  Saint  Joseph's  Sisterhood. 
In  1810  the  rides  of  the  French  sisters  were 
idopted,  with  modifications  suited  to  American 


conditions.  The  society  grew  and  prospered, 
and  in  1850  a  union  willi  the  Paris  society  was 
effected.  In  1846  the  New  York  community  be- 
came independent  of  the  original  American 
organization.  For  statistics,  consult  the  article 
on  the  society.  See  de  Barbary,  "Vic'  (1868); 
O'Gorman,  <A  History  of  the  Catholic  Church 
in  the  United  States'    (1895). 

Seton,  Ernest  Thompson,  American  au- 
thor, for  some  time  known  as  Seton-Thomp- 
soN :  b.  South  Shields,  Durham,  England,  14 
Aug.  i860.  After  a  brief  course  at  the  Roya! 
Academy,  London,  he  spent  three  years  in  zoolog- 
ical study  on  the  Assiniboine  in  Manitoba,  pub- 
lished works  on  the  'Birds  of  Manitoba'  and 
'Mammals  of  Manitoba,'  was  made  government 
naturalist  of  the  province,  and  executed  for  the 
'Century  Dictionary'  more  than  1,000  drawings 
of  animals  and  birds.  In  1890  he  became  a  pupil 
of  Mosier  in  Paris,  whither  he  returned  in  1894 
to  study  with  Ferrier,  Bougereau,  and  Gerome. 
He  exhibited  at  the  salon  several  drawings  and 
paintings  of  wolves,  his  particular  subjects.  Ht 
has  published  several  works  which,  while  gen- 
erally recognized  as  of  excellent  quality  from  a 
strictly  literary  viewpoint,  have  been  criticised 
from  that  of  natural  history.  Among  these 
much-read  books  are:  'Wild  Animals  I  Have 
Known'  (1898);  'The  Trail  of  the  Sandhill 
Stag'  (1899);  'The  Biography  of  a  Grizzly' 
(1900):  'Lives  of  the  Hunted'  (1901);  and  Wood- 
myth  and  P'able  (1904). 

Seton,  Robert,  American  Roman  Catholic 
clergyman:  b.  New  York  28  Aug.  i8.?9.  He 
was  graduated  from  the  Ecclesiastical  .\cademy 
in  Rome  in  1867,  and  having  previously  been 
raised  to  the  rank  of  private  chamberlain  to  Pope 
Pius  IX.,  was  the  same  year  made  prothonotary 
apostolic.  Hcwasrectorof  Saint  Joseph's  Church, 
Jersey  City,  N.  J.,  from  1876-1902.  He  was  a 
lecturer  at  the  Catholic  University  in  Washing- 
ton and  at  Seton  Hall  College,  New  Jersey,  and 
is  the  author  of  'Memoir,  Letter?  and  Journal 
of  Elizabeth  Seton'  (1869^:  'Roman  Essays' 
(1882);  'The  Dignity  of  Labor'  (1891):  'An 
Old  Family'    (1899). 

Seton,  a  skein  of  silk,  cotton,  etc.,  passed 
under  the  true  skin  and  the  cellular  tissue  be- 
neath, in  order  to  maintain  an  artificial  issue. 
The  name,  which  is  derived  from  the  Latin 
sirta,  a  bristle,  stiff  coar.se  hair,  because  hair  was 
originally  used  for  the  purpose,  is  also  given  to 
the  issue  itself.  To  insert  a  seton  the  surgeon 
takes  a  fold  of  the  skin  between  his  fingers,  and 
makes  an  incision  at  the  base  either  with  a 
knife  or  with  a  seton  needle.  In  the  former 
case  the  seton  must  be  inserted  by  means  of  a 
probe,  but  when  a  scton-needle  is  used  that  in- 
strument carries  the  seton  along  with  it.  When 
the  seton  is  inserted  the  wound  is  bandagcil  up 
not  very  tight,  and  allowed  to  remain  untouched 
until  suppuration  has  set  in,  usually  the  third  oi 
fourth  day.  .Vfler  th,it  the  wotuul  is  dressed 
with  fresh  linen  regularly  once  or  twicea  d.iy.and 
when  the  seton  has  become  hard  and  stiff  :i  new 
one  is  inserted,  by  attaching  one  end  of  the  new 
one  to  one  end  of  the  old,  and  then  extracting 
the  latter,  so  that  the  fresh  one  is  dragged  into 
its  place. 

Seton  Hall  College,  in  South  Orange, 
N.  J.,  founded  in  1856  by  James  Roosevelt  Bayley 
(q.v.),   then   bishop   of   Newark.     It    was   orifr,- 


SETTER  — SEVEN  DAYS'  BATTLES 


inally  in  Madison,  N.  J.,  but  was  removed  to 
South  Orange  in  i860.  In  1861  it  was  nicorpo- 
rated  by  the  legislature  of  New  Jersey.  It  was 
named  in  memory  of  Ann  Ehzabeth  Seton  (q.v.;. 
The  first  president  was  Bernard  J.  McQuaid,  now 
bishop  of  Rochester,  and  the  second  Micliael^  A. 
Corrigan  (q.v.),  afterward  archbishop  of  New 
York"  In  1865  the  college  building  was  enlarged, 
and  on  27  Jan.  1866  the  beautiful  marble  edihce 
was  destroyed  by  fire.  It  was  rebuilt  and  ready  for 
occupancy  in  1867.  The  college  grounds  contam 
75  acres,  and  the  number  of  buildmgs  nme.  Ihe 
government  is  vested  in  a  board  of  13  trustees, 
of  which  the  bishop  of  Newark  is  a  member 
and  president  ex-officio.  There  are  two  courses 
of  study,  the  classical  and  scientific.  The  clas- 
sical course  leads  to  the  degree  of  Bachelor  of 
Arts ;  the  scientific  course  to  Bachelor  of  Science. 
The  courses  of  study  are  registered  by  the  board 
of  regents  of  the  University  of  New  York  State, 
hence  the  students  graduating  may  have^  en- 
trance to  the  professional  schools  of  New  York. 
A  high  school,  preparatory  for  the  college,  is 
maintained  in  connection  with  the  college. 
Courses  of  lectures  on  literary  and  scientific 
subjects  are  established  for  the  pupils,  and 
the  public  are  admitted  free  of  charge.  The 
library,  which  is  in  a  building  of  its  own  (1903), 
contains  about  40.000  volumes.  The  college 
offers  three  full  scholarships  in  the  classical 
course,  granted  to  worthy  applicants  by  a  com- 
petitive examination ;  they  entitle  the  holders 
to  board  and  tuition  until  graduated.  A  fund 
to  assist  worthy  students  has  been  created.  In 
1903  there  were  connected  with  the  school  25 
professors   and   instructors,  and  200   students. 

Setter,  a  breed  of  dogs,  named  frotn  their 
former  habit  of  crouching  or  "setting,"  on  ob- 
serving the  game  which  they  are  trained  to  hunt. 
In  modern  days,  however,  these  dogs  remain 
erect  on  coming  up  with  the  quarry,  and  point 
their  nose  at  it  as  does  the  pointer.  For  the 
"points"  of  the  various  kinds  of  American  set- 
ters, see  Dog. 

Settignano,  sat-ten-yii'no,  Desiderio  da. 
See  Desidekio  da  Settignano. 

Settlements,  Social.  See  Social  and  Uni- 
versity Settlements. 

Settlers  and  Defenders  of  America,  The, 
an  association  organized  in  1899  to  stimulate 
geographical,  biographical  and  historical  re- 
search, to  publish  patriotic  manuscripts  and 
records,  and  to  collect  colonial  and  Revolution- 
ary relics.  The  general  offices  of  the  society  are 
in  New  York. 

Sevanga,  sye-van'ga.     See  Gokcha,  a  lake. 

Seven,  a  number  regarded  by  many  nations 
as  especially  sacred,  mystical  and  symbolical. 
In  the  Bible  the  work  of  creation  having  been 
completed  in  six  days,  the  Creator  rested  on 
the  seventh.  The  three  Ri'galim  or  pilgrim  fes- 
tivals of  the  Hebrews  (the  Passover,  the 
Festival  of  Weeks,  and  the  Feast  of  the  Tab- 
ernacles) lasted  each  seven  days,  and  between 
Passover  and  the  Festival  of  Weeks  was  an 
interval  of  seven  weeks.  Egypt's  seven  years 
of  plenty  are  succeeded  by  seven  years  of 
dearth ;  for  seven  days  the  waters  of  Egypt 
were  turned  into  blood.  The  seventh  year 
was  a  sabbatical  year,  and  the  year  follow- 
ing seven  weeks  of  years  was  tlie  year  of  jubi- 


lee. The  golden  candlestick  in  Solomon's  tem- 
ple had  seven  lamps.  In  the  New  Testament 
occur  many  groups  of  seven,  as,  the  seven 
churches  of  Asia,  seven  stars,  seven  trumpets, 
seven  spirits,  the  seven  horns  and  seven  eyes  of 
the  lamb;  all  these  in  the  Apocalypse.  Among 
the  Greeks  the  number  seven  was  sacred  to 
Apollo  and  to  Dionysos;  and  it  held  a  conspic- 
uous place  in  the  teachings  of  Pythagoras,  who 
gave  it  many  distinctive  appellations.  The  sacra- 
ments of  the  Roman  Catholic  Church  are  seven, 
and  also  the  orders  of  the  ministry  in  the  same 
church,  namely,  four  minor  and  three  major 
or  sacred  orders.  Various  reasons  have  been 
given  for  the  peculiar  regard  had  for  this  num- 
ber, such  as  that  seven  is  a  symbol  of  complete- 
ness, being  compounded  of  three  and  four,  per- 
fect numbers,  they  being  representable  in  space 
by  the  triangle  and  the  square. 

Seven  Champions  of  Christendom,  The,  a 
romance  of  chivalry,  by  Richard  Johnson,  en- 
tered on  the  'Stationers'  Register^  in  1596.  A 
second  part  appeared  in  1608  and  a  third  in  i6i5. 
In  it  are  recounted  the  exploits  of  Saint  George 
of  England,  Saint  Denis  of  France,  Saint 
James  of  Spain,  Saint  Anthony  of  Italy,  Samt 
Andrew  of  Scotland,  Saint  Patrick  of  Ireland, 
and  Saint  David  of  Wales. 

Seven  Churches  of  Asia,  The,  a  collective 
name  applied  to  the  churches  of  Ephesus, 
Smyrna,  Pergamos,  Thyatira,  Sardis,  Philadel- 
phia, and  Laodicea  (Rev.  i.  11). 

Seven    Cities,    The,    a    name    applied    to 
Egypt,  Jerusalem,  Babylon,  Athens,  Rome,  Con- 
stantinople, and  either  London  or  Paris.     They 
are  often  grouped   under  this  title,  as   embody- 
ing wealth,  antiquity,  greatness,  and  magnificence. 
Seven  Days'  Battles,  a  series  of  battles  which 
began   2;   June   1862  by   the  advance  of  a   part 
of  Gen.  McClellan's  army,  with  a  view  to  secure 
a    more    advantageous    position    for    a    general 
advance    upon    Richmond.      McClellan's    army, 
numbering  92,500  men.  was  within  a  few  miles 
of  the  city,  which  was  defended  by  Gen.  Lee  with 
an     army,     including     Jackson's     command,     of 
80,762  men.    The  advance  brought  on  the  battle 
of  Oak  Grove  (q.v.),  in  wdiich  the  loss  was  inod- 
erate,  and  with  no  particular  advantage  to  either 
side.     On  the  next  day  McClellan  was  thrown 
upon  the  defensive  by  the  approach  of  "Stone- 
wall" Jackson  toward  his  right  flank  beyond  the 
Chickahominy  and  by  Lee's  movement  upon  it. 
Lee  threw  the  three  strong  divisions  of  A.   P. 
Hill.    Long-street,    and    D.    H.    Hill    across    the 
Chickahominy  to  co-operate  with  Jackson,  but, 
without    waiting    for    him    to    get    up,    attacked 
Gen.  McCall's  division  of  Pennsylvania  Reserves 
at  Mechanicsville  (q.v.)  and  Beaver  Dam  Creek, 
and  was  badly  repulsed  with  great  loss.    On  the 
27th  McCall  was  withdrawn,  Jackson  made  con- 
nection with  Lee,  and  the  combined  Confederate 
forces    attacked    Fitz-John    Porter's    corps    and 
McCall's   division,   later  reinforced  by   Slocum's 
division,  at  Gaines'  Mill   (q.v.),  the  result  being 
a  bad  defeat  for  the  Union  forces,  Lee's  losses, 
however,    in   killed   and    wounded,   being  about 
double  that  of  Porter.     Porter  retreated  across 
the    Chickahominy,    and    McClellan    started    on 
his   retreat  or  change  of  base  to  James   River. 
Lee    pursued,    and     on    the    29th    fought    the 
two    battles     of    Peach     Orchard     and     Savage 
Station    (qq.v.),    both    of    which    were    drawn 
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battles,  although  in  both  cases  the  Union 
troops  withdrew  from  the  field  to  continue  the 
retreat,  that  they  had  successfully  covered.  On 
the  30lh,  part  of  the  Union  army  and  nearly  all 
Lee's  army  fought  the  bloody  battle  of  Glendale 
(q.v.),  the  Union  army  holding  the  ground  until 
after  dark,  covering  the  passage  of  the  trains, 
and  defeating  all  of  Lee's  persistent  efforts  to 
break  and  destroy  it.  The  last  of  the  seven  days' 
battles  was  fought  at  Malvern  Hill  (q.v.)  i  July, 
resulting  in  a  bloody  repulse  for  Lee,  and  that 
night  the  Army  of  the  Potomac  withdrew  to 
Harrison's  Landing  on  James  River.  "Gen. 
Lee's  plans  in  the  Seven  Days'  fight,"  says  Gen. 
Longstreet,  "were  excellent,  but  were  poorly 
executed."  In  an  official  report  Gen.  Lee  says : 
"Under  ordinary  circumstances  the  Federal  army 
should  have  been  destroyed."  That  it  was  not 
destroyed  is  due  to  the  skill  of  McClellan  in 
conducting  the  retreat,  but  more  to  the  lighting 
quality  of  his  subordinate  officers  and  their  men. 
The  Union  loss  (25  June  to  i  July)  was  1.734 
killed,  8,062  wounded,  and  6,053  captured  or 
missing.  The  Confederate  loss  was  3,478  killed, 
16,261  wounded,  and  875  captured  or  missing. 
See  Peninsula  Campaign  of  1862. 

E.  A.  Carman. 

Seven  Gifts  of  the  Holy  Ghost:  Wisdom, 
understanding,  counsel,  fortitude,  knowledge, 
piety  and  the  fear  of  the  Lord.  They  are  enu- 
merated in  Isaiah  xi.  2,  as  rendered  in  the  Sep- 
tuagint,  the  Latin  Vulgate  and  their  versions :  in 
the  Douai  English  version  the  passage  reads : 
*The  Spirit  of  the  Lord  will  rest  upon  him; 
the  spirit  of  wisdom  and  understanding,  the  spirit 
of  counsel  and  strength,  the  spirit  of  knowledge 
and  piety,  and  the  spirit  of  the  fear  of  the 
Lord  will  fill  him."  With  this  the  Authorized 
Version  agrees  save  that  after  "knowledge,"  this 
only  follows  "and  of  the  fear  of  the  Lord"  ;  and 
the  Hebrew,  too,  has  nothing  answering  to 
"piety." 

Seven-Hilled  City,  a  name  applied  to 
Rome. 

Seven  Hunters,  The.  See  Flannan 
Islands. 

Seven  Lamps  of  Architecture,  The,  a 
treatise  on  architecture  by  John  Ruskin,  pub- 
lished in  1847.  In  this  book  architecture  is  re- 
garded as  the  revealing  medium,  or  lamp, 
through  which  flame  a  people's  passions,  and 
which  embodies  their  life,  history,  and  religious 
faith,  in  temple,  palace,  and  home.  Tlie  first  lamp 
is  "Sacrifice,"  next  comes  the  "Lamp  of  'I'ruth.* 
the  third  and  fourth  lamps  are  those  of  "Power" 
and  "Reality."  Tlie  fifth  is  the  "Lamp  of  Lifc,» 
and  the  last  two  lamps  arc  those  of  "Memory" 
and  "Obedience."  Ruskin  affirms  that  "the  archi- 
tecture of  a  nation  is  great  only  when  it  is  uni- 
versal and  established  as  its  language,  and  when 
provinicial  differences  in  style  are  nothing  more 
than  so  many  dialects," 

Seven  Pines,  Battle  of.  Sec  Fair  Oaks, 
Battle  of. 

Seven  Sages.     See  Seven  Wise  Men. 

Seven  Sleepers,  a  Christian  legend  dating 
from  the  times  of  persecution  under  tlic  em- 
pire. According  to  the  story,  in  the  reign  of 
Emperor  Decius,  when  the  Christians  were  per- 
secuted, it  is  said  that  seven  noble  youths  of 
Ephesus  concealed  themselves  in  a  neighboring 


cavern,  the  entrance  of  which  was  closed  by  order 
of  the  emperor.  The  persecuted  youths  imme- 
diately fell  into  a  deep  slumber,  from  which 
they  were  accidentally  awakened  in  the  reign  of 
Theodosius  II.,  after  the  lapse  of  about  two 
centuries.  Pressed  with  hunger  after  their  long 
fast,  they  sent  one  of  their  number  to  the  city 
to  purchase  bread.  He  was  astonished  to  see 
crosses  erected  all  over  the  city,  and  Ws  own 
antiquated  dress  and  obsolete  language  con- 
founded the  baker,  to  whom  he  offered  pn  old 
medal  in  payment  for  bread.  Suspected  of 
having  found  a  secret  treasure,  he  was  carried 
before  the  judge,  to  whom  he  related  his  mirac- 
ulous story.  The  bishop  of  Ephesus,  the  mag- 
istrates, and  the  emperor  himself,  hastened  to  the 
cave,  and  found  tlie  sleepers  still  bearing  the 
bloom  of  youth.  They  related  their  story  to  the 
multitude,  gave  them  their  benediction  and  ex- 
pired. 

Seven  Stars.     See  Pleiades. 

Seven-up,  a  game  of  cards,  sometimes 
called  "all  fours"  from  the  four  points  (high, 
low,  jack,  and  game)   that  are  at  stake. 

Seven  Weeks'  War,  the  Austro-Prussian 
war  of  1866,  which  grew  indirectly  out  of  the 
long-continued  rivalry  of  the  Prussian  and  Aus- 
trian nations,  and  was  finally  precipitated  by  the 
Schleswig-Holstein  controversy.  Prussia's  sup- 
port came  from  the  majority  of  North  German 
states,  and  from  Italy,  while  the  South  German 
states,  and  Nassau,  Frankfort,  Hanover,  etc. 
gave  their  assistance  to  Austria.  Under  Moltke 
the  Prussians  won  victories  in  rapid  succession, 
and  in  an  astonishingly  short  period  had  out- 
fought tlie  Austrians,  who  met  their  final  defeat 
in  the  battle  of  Koniggratz  or  Sadowa,  3  July 
after  only  about  seven  weeks  of  actual  fighting. 
The  negotiations  at  Nikolsburg,  26  July,  were 
confirmed  by  the  Peace  of  Prague  and  other 
acts  of  formal  settlement,  and  the  prestige  of 
Prussia,  greatly  increa.sed,  was  made  dominant 
in  the  Franco-German  war  which  soon  followed 
Sec  Austkia;  Ger.many;  Prussia. 

Seven  Wise  Masters,  a  collection  of  tales 
which  originated  in  the  East.  The  plot  connect- 
ing the  tales  is  the  following:  A  king's  son, 
wlio  had  been  instructed  in  all  branches  of 
knowledge  by  seven  wise  masters,  finds  by  the 
study  of  the  stars  that  he  is  in  danger  of  meet- 
ing his  death  if  he  utters  a  word  within  seven 
days.  At  the  commencement  of  this  period  his 
stepmother  urges  her  husband  to  put  his  son  to 
death,  at  the  same  lime  telling  him  a  story  cal- 
culated to  induce  him  to  do  so.  The  king  is  just 
about  to  act  on  this  advice  when  one  of  the 
seven  wise  tnasters  obtains  a  day's  respite  for 
the  prince  by  telling  a  tale  the  moral  of  which 
counteracts  that  of  the  stepmother's.  On  each 
of  the  following  six  days  during  which  the 
prince's  danger  binds  him  to  silence,  the  step- 
mother renews  her  solicitations  to  the  king  to 
have  the  prince  put  to  death,  on  each  occasion 
supporting  her  advice  by  a  fresh  story,  but  the 
effect  of  the  stepmother's  tales  is  always  coun- 
teracted by  another  told  by  one  of  the  seven  wise 
masters,  until  the  exjiiration  of  the  seven  days 
enables  the  prince  to  reveal  the  designs  of  his 
stepmother.  Tlie  date  and  circimistances  of 
the  origin  of  this  collection  of  talcs  arc  unknown. 
The  plot  of  the  work  is  in  fact  found  in  Bud- 
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dhist  literature,  not  as  a  fable  but  as  a  real  event, 
but  no  Indian  original  of  the  collection  of  tales 
has  been  discovered.  The  tales  were  without 
-doubt  introduced  into  the  West  through  the  Cru- 
sades, since  which  the  collection  has  been  trans- 
lated into  almost  all  Western  languages. 

Seven  Wise  Men,  or  Seven  Sages,  of 
Greece,  the  collective  designation  of  seven 
.ancient  philosophers  and  sages,  namely,  Solon  of 
Athens,  Thales  of  Miletus,  Pittacus  of  Mitylene, 
Bias  of  Priene,  Chilon  of  Sparta,  Cleobulus 
of  Lindus,  and  Periander  of  Corinth;  they  all 
lived  between  620  and  548  B.C. 

Seven  Wonders  of  the  World,  seven  mon- 
timents  remarkable  for  their  splendor  or 
magnitude.  They  are  the  pyramids  of  Egypt, 
the  walls  and  hanging  gardens  of  Babylon,  the 
temple  of  Diana  at  Ephesus,  the  statue  of  the 
Olvmpian  Jupiter  at  Athens,  the  Mausoleum, 
the  Colossus  of  Rhodes,  and  the  Pharos  or  light- 
house of  Alexandria.  This  group  of  the  seven 
wonders  originated  among  the  Greeks  in  the 
time  of  Alexander. 

Seven  Years'  War,  a  war  between  Prussia 
and  other  European  powers  (i75(>-63)-  By  the 
treaties  of  peace  concluded  at  Breslau  28  July 
1742,  and  at  Dresden  25  Dec.  1745,  Maria  Theresa 
of  Austria  ceded  to  King  Frederick  11.  six  prin- 
cipalities of  Silesia  and  the  county  of  Glatz. 
In  the  hope  of  recovering  them  she  concluded  an 
alliance  with  Elizabeth,  empress  of  Russia, 
brought  over  to  her  cause  the  king  of  Poland 
and  elector  of  Saxony,  Augustus  III.,  and  at- 
tempted to  form  a  closer  union  with  France. 
Meanwhile  a  dispute  had  arisen  between  Great 
Britain  and  France  relating  to  their  American 
boundary,  and  it  broke  out  in  1755  into  open 
hostilities.  The  king  of  England  concluded  an 
alliance  with  Prussia;  and  some  months  after 
France  made  a  league  with  the  court  of  Vienna. 
All  the  proceedings  of  the  Russian,  Austrian, 
and  Saxon  courts  were  discovered  to  Frederick, 
who  resolved  to  anticipate  his  enemies.  In 
August  1756,  he  invaded  Saxony,  occupied  the 
capital,  which  had  been  deserted  by  the  court. 
Lcipsic,  Wittenberg  and  Dresden ;  took  posses- 
sion of  the  documents  necessary  to  justify  his 
conduct  which  he  found  in  the  archives  of  the 
cabinet  in  the  last  city,  and  invested  the  Saxon 
army  in  their  fortified  camp  at  Pirna.  Mean- 
while Field-Marshal  Browne  advanced  from 
Bohemia  with  an  army  to  liberate  Sa.xony ;  but 
Frederick  was  able  to  check  his  advance,  and 
the  Saxons,  14,000  strong,  were  forced  to  sur- 
render 15  October.  The  inferior  officers  and  com- 
mon soldiers  were  compelled  to  enter  the  Prus- 
sian service;  but  they  soon  deserted,  making 
tlieir  escape  to  Poland,  where  the  Saxon  court 
resided  during  the  whole  war.  Such  was  the 
end  of  the  first  campaign,  and  the  Prussians 
remained  through  the  winter  in  Saxony  and 
Silesia.  Frederick's  invasion  of  Saxony  was 
pronounced  to  be  a  violation  of  the  Treaty  of 
Westphalia,  and  France,  as  one  of  the  guarantors 
of  that  treaty  now  took  part  in  the  struggle. 
Sweden  and  Russia  adopted  a  similar  course. 
In  the  diet  at  Ratisbon,  held  in  January  1757, 
war  was  also  declared  on  the  part  of  the  empire 
against  Prussia. 

Thus  in  1757  Austria,  Russia,  France,  Sweden, 
and  the  German  empire  were  in  arms  against 
Frederick,   while   he   had   no  ally   but   England 


and  few  German  states  (Brunswick.  Hesse- 
Cassel,  and  Gotha,  besides,  of  course,  Hanover). 
In  order  to  be  again  beforehand  with  his  enemies, 
Frederick  (April  1757)  marched  into  Bohemia, 
and  on  the  6th  of  May  a  bloody  battle  was 
fought  at  Prague,  in  which  the  Prussians  con- 
quered, but  lost  their  distinguished  general, 
Schwerin.  The  greatest  part  of  the  vanquished 
Austrian  army  threw  itself  into  the  city  of 
Prague,  to  which  the  king  immediately  laid  siege. 
But  the  defeat  of  Frederick  by  the  Austrians 
under  Daun,  at  Kollin,  in  the  following  month, 
18  June,  deprived  the  former  of  all  his  advan- 
tages. He  was  forced  to  raise  the  siege  of 
Prague,  and  to  retreat  to  Saxony  and  Lusatia. 
Little  more  than  a  month  after,  26  July,  the 
Duke  of  Cumberland,  commanding  the  German 
allies  of  Frederick,  was  defeated  at  Hastenbeck 
on  the  Weser,  in  the  south  of  Hanover,  by 
the  more  numerous  army  of  the  French ; 
whereupon  the  victors  made  preparations  for 
taking  up  winter  quarters  with  the  imperial  army 
in  Saxony.  The  two  armies  had  already  united 
and  advanced  as  far  as  the  Saale,  the  French 
under  the  command  of  the  incapable  Prince 
Soubise,  a  favorite  of  the  Marquise  de  Pompa- 
dour, when  Frederick  marched  against  them, 
and  fought  at  Rossbach,  a  village  between 
Mcrseburg  and  Weissenfels,  that  memorable 
battle,  in  which  both  the  French  and  the  impe- 
rial armies  were  defeated,  and  found  safety  only 
in  a  hasty  flight  S  November.  The  defeated 
armies  retired  into  winter  quarters  at  a  distance, 
and  the  possession  of  Saxony  was  secured  to 
the  king.  Upon  this  Frederick  hurried  back  to 
Silesia,  which  was  now  occupied  by  the  Aus- 
trians. With  a  small  army,  fatigued  with  a  long 
march,  he  defeated  at  Leuthen  a  force  twice  as 
great,  under  Daun  5  December.  By  this  victory 
Frederick  recovered  Silesia,  and  he  was  now 
more  formidable  to  his  foes  than  ever;  for  not 
only  had  he  been  victorious  himself,  but  while  he 
had  been  thus  occupied  in  the  south  and  west  his 
general  Lehwald  had  successfully  repelled  the 
Swedes  and  Russians  on  the  north  and  east. 

The  third  campaign  was  opened  in  February 
1758,  by  Ferdinand,  Duke  of  Brunswick,  who 
was  now  at  the  head  of  the  allied  armies,  in  the 
room  of  the  Duke  of  Cumberland,  and  opposed 
the  French  in  Lower  Saxony  and  Westphalia. 
His  nephew,  the  hereditary  prince,  afterward 
Duke  of  Brunswick,  Charles  William  Ferdi- 
nand, commanded  under  him.  Duke  Ferdinand 
made  himself  master  of  the  Weser,  expelled  the 
French,  under  Clermont,  from  Lower  Saxony 
and  Westphalia,  and  defeated  them  23  June  at 
Krefeld,  He  then  returned  over  the  Rhine  to 
Hesse,  where  Soubise  was  stationed  with  a 
French  army,  and  v,-hither  Clermont  followed 
him.  Ferdinand,  in  the  meanwhile  strengthened 
by  12,000  British  troops,  forced  the  two  hostile 
bodies  to  retire  over  the  Main  and  the  Rhine, 
where  they  went  into  winter  quarters.  Mean- 
while the  Russians,  under  Bestucheff,  had  ad- 
vanced as  far  as  the  Oder:  and  subsequently  Fer- 
mor,  who  superseded  Bestucheff,  occupied  east 
Prussia,  and  then  moved  into  Brandenburg, 
spreading  devastation  on  his  way.  At  this  junc- 
ture Frederick  made  a  masterly  march  to  the 
Oder,  and  toward  tlie  end  of  August  engaged  the 
Russians  at  Zorndorf,  in  the  north  of  Bran- 
denburg, where  he  gained  a  sanguinary  victory, 
which  forced  the  Russians  to  retreat  to  Poland. 
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Alter  this  he  again  turned  his  attention  to 
Saxony,  where  his  brother  Prince  Henrj'  was  no 
longer  able  to  resist  the  Austrians.  He  encamped 
at  liochkirch,  but  here  he  was  surprised  by  Daun 
in  the  night  of  14  October  and  suffered  a  total 
defeat.  He  nevertheless  succeeded  with  the  re- 
mains of  his  army  in  effecting  a  junction  with 
his  brother,  after  which  he  again  drove  the 
enemy  out  of  Silesia  and  Saxony.  .'\t  the  close 
of  the  campaign  the  king  saw  all  his  dominions 
except  Prussia  proper  free  from  the  enemy.  In 
France  there  was  a  general  wish  for  peace; 
l)ut  Louis  XV.  and  his  mistress,  the  Marchioness 
de  Pompadour,  were  bent  on  continuing  the 
war.  A  new  alliance  was  therefore  concluded 
with  Austria  30  Dec.  1758.  Frederick,  however, 
had  also  obtained  a  new  treat}'  with  Great 
Britain,  which  promised  him  a  large  yearly  sub- 
sidy. Yet  he  determined  in  the  coming  cam- 
paign to  act  with  his  main  army  as  much  as 
possible  on  the  defensive  and  to  commit  aggres- 
sive movements  to  detached  corps. 

The  campaign  was  opened  in  March  1759, 
Prince  Henry  marching  into  Bohemia,  where  he 
dispersed  the  hostile  forces,  and  captured  immense 
quantities  of  military  stores.  He  then  entered 
Franconia,  and  put  the  inactive  imperial  forces 
to  flight.  At  the  same  time  the  Prussian  general 
Dohna  drove  back  the  Swedes  once  more  to 
Stralsund,  and  managed  to  keep  the  Russians 
for  a  time  in  check.  But  when  the  Russians 
pressed  forward  in  ever-increasing  numbers  un- 
der Soltikoff,  Dohna  found  himself  obliged  to 
give  way.  Frederick  then  gave  his  command 
to  Gen.  Wedel,  who  received  orders  to  prevent 
the  junction  betw-een  the  Russians  and  Austrians 
at  all  costs,  and  accordingly  on  23  July  attacked 
the  Russians  at  Kay,  near  Ziillichau,  in  the  east 
of  Brandenburg.  His  attack  was  unsuccessful, 
and  the  Russians  after  their  victory  advanced 
to  Frankfort-on-the-Oder.  Frederick  now  has- 
tened in  person  to  his  electoral  dominions,  and 
on  12  August  attacked  the  Russians  at  Kuners- 
durf,  near  Frankfort,  and  had  already  defeated 
them  when  the  victory  was  snatched  from  him 
by  the  Austrians,  under  Laudon,  who  inlliclcd 
on  him  a  defeat  such  as  he  had  never  sustained 
Iiefore.  The  Russians  purchased  their  victory 
dearly,  and  they  made  no  use  of  it.  Yet  Frcd- 
'  rick's  position  was  cxtremclj'  dangerous  ;  indeed, 
^^c  began  to  apprehend  an  unfortunate  issue  of 
the  war.  The  Russians  were  victorious  in  his 
hereditary  states ;  Daun  was  in  Lusatia  with 
a  large  army,  and  Saxony  was  overrun  by  the 
imperial  troops.  The  Austrians  and  Russians 
wished  to  unite,  but  Prince  Henry  deprived  the 
former  of  their  magazines,  and  thus  obliged  them 
to  retreat ;  and  Frederick  anticipated  the  Rus- 
sians in  their  march  to  Silesia,  and  compelled 
them  to  retire  to  Poland.  In  the  west  Frederick's 
allies  had  been  more  successful.  They  had,  in- 
deed, been  able  to  effect  little  at  the  beginning 
of  the  campaign.  The  French  had  taken  Frank- 
fort-nn-thc-Main  by  surprise  during  the  winter, 
and  the  plan  for  recovering  the  city  was  frus- 
trated by  the  failure  of  the  attack  on  Bergen  13 
April.  But  T  August  Ferdinand  gained  a  splendid 
victory  at  Mindcn  over  the  I'-rench  troops  under 
Contades  and  Broglio.  On  the  same  day  the 
hereditary  Prince  of  Brunswick  likewise  de- 
feated the  French  at  Gohfeld,  and  they  wxre 
driven  over  the  I.ahn  on  one  side  and  over  the 
Rhine  on  the  other.    The  Swedes  also,  who,  after 


the  battle  of  Kunersdorf,  when  Prussian  Pom- 
erania  was  destitute  of  troops,  invaded  that  coun- 
try, were  driven  by  Manteuffel  and  Platen  under 
the  cannon  of  Stralsund.  Thus,  in  spite  of  all 
his  mishaps,  Frederick's  fortunes  were  still  at  the 
end  of  the  campaign  in  the  ascendant. 

The  campaign  of  1760  seemed  at  first  to  for- 
bode  ill  success  to  Frederick.  While  he  himself 
was  engaged  in  Saxony,  the  brave  Gen.  Fouque 
suffered  a  defeat  in  Silesia,  in  consequence  of 
which  the  Austrians  occupied  the  whole  land. 
Frederick  thereupon  gave  up  Sa.xony  in  order 
to  recover  Silesia.  With  30,000  Prussians  he 
marched  into  that  province,  and  intrenched  him- 
self at  Liegnitz.  Here  on  15  August  he  defeated 
Laudon,  and  thereby  effected  his  purpose  of 
recovering  Silesia,  but  he  was  unable  to  prevent 
Austrian  and  Russian  troops  from  breaking  into 
Brandenburg  and  laying  waste  his  hereditary 
dominions.  Frederick  hastened  thither  to  cut 
off  the  enemy,  but  not  finding  them  there  he 
returned  to  Saxony,  where  the  imperial  forces 
were  stationed,  and  Daun  and  Lascy  had  united. 
At  Torgau,  on  the  Elbe,  he  attacked  the  enemy 
3  November  defeated  them  in  a  bloody  engage- 
ment, and  then  went  into  winter  quarters  in 
Saxony.  The  Russians  were  also  forced  to  raise 
the  siege  of  Colberg  and  to  retire  to  Poland. 
The  allied  forces,  under  Ferdinand  of  Brunswick, 
defeated  the  French  31  July  at  Marburg;  but  the 
latter  remained  in  Hesse. 

In  the  opening  of  the  next  campaign  II  Feb. 
1761  Ferdinand  attacked  the  French  in  their 
quarters;  they  fled,  losing  many  of  their  fortifi- 
cations and  magazines.  A  corps  of  French  and 
Saxon  troops  was  defeated  14  February  at  Lang- 
ensalza ;  biit  the  allies  were  obliged  to  raise  the 
siege  of  Zicgenhain,  Marburg,  and  Cassel  with 
loss,  and  the  French  once  more  became  mas- 
ters of  all  Hesse,  and  had  an  unobstructed 
passage  to  Hanover.  The  proposals  of  peace 
now  made  by  Britain  and  Prussia  were  not 
accepted,  and  Frederick  endeavored  to  protect 
Silesia  against  the  Austrians  and  Russians,  who 
had  united  in  August  at  Stricgau.  He  and  his 
allies,  however,  met  with  reverses  at  Schweid- 
nitz,  Colberg,  and  elsewhere,  and  despite  some 
successes^  (as  at  Villingshausen)  Frederick  felt 
himself  in  a  desperate  condition.  But  at  the 
verj'  time  when  l-'rederick's  distress  was  great- 
est, Elizabeth,  the  empress  of  Russia,  died  5  Jan. 
1762,  and  her  successor,  Peter  III.,  concluded 
with  him  5  May  the  Peace  of  Saint  Petersburg. 
Sweden  likewise  made  peace  with  Prussia,  and 
the  Russian  emperor  sent  a  body  of  troops  to 
aid  the  Prussians.  But  the  emperor's  early 
death  broke  the  alliance  with  Frederick,  and  his 
successor,  Catharine  II.,  recalled  the  Russian 
troops  from  the  Prussian  service.  Frederick, 
however,  was  delivered  from  one  dangerous 
enemy,  and  had  gained  an  important  prepon- 
derance of  strength  over  the  rest.  After  recov- 
ering Schweidnitz  and  providing  for  the  defense 
of  Silesia,  he  marched  to  Saxony.  On  2<)  October 
an  important  victory  was  gained  over  the  Aus- 
trian and  imperird  trnops  at  Freiberg,  and  the 
king  now  concluded  an  armistice  with  the  Aus- 
trians; but  it  related  only  to  .Saxony  and  Silesia. 
L'nder  Duke  Ferdinand  and  the  hereditary  prince 
of  Brunswick  the  allies  commenced,  unsuccess- 
fully, the  campaign  of  1762  against  the  French: 
but  the  latter  were  defeated  24  June  at  Wilhclms- 
thal,   and    driven    from   their    fortified   camp   at 
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and  France  were  s.gned   and  tl     peace  .tself^^^^^^    com  ng  o     cL'Lt  to  this   world;   and    (b)    the 
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ventists;  but  after  the  passing  of  the  time  that 
Seventeen-year  Locust,  or  Cicada.  This  had  been  set  for  the  Lord  to  come  in  1844. 
insect  (Cicada  scttci'decim)  is  black,  marked  rnany  of  them  adopted  the  observance  of  the 
with  bright  orange  and  a  white  spot  on  the  head  seventh  day,  which  is  the  Sabbath  of  the  fourth 
iust  behind  the  eyes.  There  are  four  glassy  commandment.  And  thus  m  1844-5  ongniated 
wings  and  the  eyes  are  red.  The  length  is  the  denomination  of  Seventh  Day  Adventists. 
about'  V/-'    inches.     When    the    insect    emerges  Yet    this    was    not    an    arbitrary    choice    or 

from  the  "ground  after  its  17  years'  burial  it  as-  assertion  on  the  part  of  those  who  took  that  step, 
cends  a  tree  trunk  or  other  convenient  object  It  was  the  unavoidable  result  of  what  seemed 
and  works  its  body  rapidly  backward  and  for-  to  them  providential  leading  and  Scripture 
ward  breaking  the  pupal  skin,  from  which  the  connection.  The  basis  of  the  calculation  and 
winged  imago  emerges.  The  cicadas  pair  at  expectation  of  the  Adventists  in  all  the  world 
once.  They  then  congregate  on  the  branches  of  that  the  Lord  would  come  in  1844  was  the  state- 
the  trees  in  sufficient  numbers  to  bend  and  at  rnent  in  the  prophecy  of  Daniel  (viii.  14)  : 
times  break  them  by  their  weight.  The  woods  "Unto  two  thousand  and  three  hundred  days 
and  orchards  resound  with  the  din  of  the  drums  then  shall  the  sanctuary  be  cleansed."  By  the 
from  morning  to  night.  clear  evidence  of  the  Scriptures  throughout  on 

The  females  lav  the  eggs  in  the  twigs  and  that  subject,  also  of  history  and  chronology-, 
small  brandies  of  trees.  They  repeatedly  thrust  Adventists  believe  that  the  period  thus  defined 
the  ovipositor  obliquely  into  the  bark  and  w-ood  in  the  prophecy  did  expire  in  the  autumn  of 
in  the  direction  of  the  fibres,  at  the  same  time  1844.  Tlicre  was  no  mistake  in  the  calculation 
putting  in  motion  the  lateral  saws  which  de-  of  the  period :  the  mistake  was  with  reference 
tach  little  splinters  of  wood  and  make  a  fibrous  to  the  event  that  was  to  occur  at  the  end  of  the 
lid  over  the  whole.  In  each  fissure  made  by  period.  The  prophecy  did  not  say  that  unto  two 
the  piercer  the  female  deposits  from  10  to  20  thousand  and  three  hundred  days  then  shall  the 
eggs  in  pairs.  It  takes  her  a  quarter  of  an  — Lord  come;  but  "then  shall  the  sanclKary  hr 
hour  to  prepare  one  nest  and  fill  it  with  eggs,  cleansed?''  But  proceeding  upon  the  accepted 
and  she  usually  makes  between  15  to  20  fissures  view  that  the  earth  was  the  sanctuary,  and 
in  one  limb.  She  lays  between  400  and  500  eggs  knowing  that  at  the  end  of  the  world  the  earth 
and  then  soon  dies.  Six  weeks  later  the  eggs  js  to  be  cleansed  by  fire  from  tlie  presence  of  the_ 
hatch.  The  young  when  it  bursts  the  shell  is  Lord,  they  concluded  that  the  cleansing  of 
grublike  in  form  and  has  six  legs,  the  first  pair  the  sanctuary  certainly  involved  the  coming  of 
of  which  are  large  and  claw-like,  and  the  mouth  the  Lord  in  all  His  glory.  However,  when  the 
is  provided  with  a  suctorial  proboscis.  After  time  had  passed  without  their  expectation  being 
being  hatched  the  young  deliberately  loosen  in  any  sense  fulfilled,  they  found  by  more  care- 
their  bold  on  the  limb  and  fall  to  the  earth,  ful  study  of  the  Scriptures  that  the  sanctuary 
They  instantly  dig  their  way  into  the  ground  that  w-as  to  be  cleansed  at  the  end  of  the 
where  they  seek  out  the  tender  roots  of  plants,  prophetic  period  was  not  by  any  means  the 
These  they  pierce  with  their  beaks  and  draw  earth :  but  was  "the  sanctuary  and  the  true 
out  the  vegetable  juices  which  constitute  their  tabernacle"  of  which  Christ  is  high  priest  and 
sole  nourishment.  They  remain  in  the  larval  minister;  which  is  "in  heaven"  where  He  is  at 
state  for  about  17  years,  when  they  are  full  the  right  hand  of  the  throne  of  God ;  and  of 
grown,  pass  into  the  pupal  state,  in  which  they  which  the  sanctuary  or  tabernacle  set  up  by  God 
remain  but  a  few  days,  seek  the  surface  of  the  in  the  wilderness  "was  a  figure  for  the  time 
ground  and  transform.  then  present."     (Heb.  viii.    i;   ix.  2-12,  23,  24; 

When  a  brood  of  cicadas  is  expected,  no  young  Rev.  viii.  3,  4;  xi.  19;  xv.  5.)  This  study  and 
trees  should  be  set  out  for  a  year  or  two  prior,  discovery  led  them  unavoidably  to  the  consid- 
The  older  trees  are  frequently  able  by  their  eration  of  the  Ten  Commandments,  which, 
strength  to  live  through  the  attacks.  Extremely  "written  with  the  finger  of  God,"  were  deposited 
valuable  shrubs  and  trees  may  be  saved  by  being  in  "the  ark  of  His  testament"  in  the  most  holy 
completely  covered  with  mosquito  netting,  thus  place  of  the  sanctuary,  both  in  the  figure  and  in 
preventing  the  deposit  of  eggs.  the    true.     (Ex.    xxxi.    18:    xxxii.    15,    16,    19; 

For  a  record  of  broods,  see  Cicada;  and  for  Deut.  x.  1-5;  Heb.  ix.  4;  Rev.  xi.  lo.)  Find- 
the  musical   apparatus,  etc.,   see  Orthoptera.        ing  that  the  fourth   commandment  of  the  law 
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of  God  distinctly  declares  that  "the  seventh  day 
is  the  Sabbath  of  the  Lord  thy  God,"  and  com- 
mands that  this  day  shall  be  observed  holy 
unto  Him;  and  deeming  that,  as  subjects  of  the 
Most  High,  it  became  them  to  obey  the  pre- 
cepts of  His  law,  rather  than  to  iiilcrprct  them, 
they  came  to  believe  that  true  loyalty  required 
that  in  the  keeping  of  the  fourth  commandment 
they  should  observe  the  seventh  day  of  the 
week,  or  Saturday,  as  the  Sabbath  ;  and  not  the 
first  day,  or  Sunday,  as  they  had  been  doing. 
Further  than  this:  In  the  proclamation  that 
they  had  made  of  the  coming  of  the  Lord,  the 
words  of  the  two  messages  of  Revelation  xiv. 
6-8  —  "Fear  God  and  give  glory  to  Him,  for 
the  hour  of  Flis  judgment  is  come";  and  "Baby- 
lon is  fallen"  —  had  been  the  key  notes.  But 
now,  as  they  reviewed  their  position,  these 
messages  appeared  as  the  first  two  in  a  direct 
series  of  three  inseparably  connected ;  the  third 
one  following  these  two,  and  then  all  together 
composing  a  great  threefold  message  which  is 
to  prepare  the  way  for  the  coming  of  the  Lord 
to  reap  the  harvest  of  the  earth.  (Rev.  xiv. 
6-16.)  And  in  the  words  of  the  third  angel 
in  this  series  of  three  they  read  the  impressive 
words,  "Here  are  they  that  keep  the  command- 
ments of  God  and  the  faith  of  Jesus."  The 
first  two  of  these  messages  were  essentially  a 
part  of  their  experience  as  Adventists.  To 
them  that  experience  was  too  full  of  the  light 
and  power  and  spirit  of  God  ever  to  be  ques- 
tioned. From  that  basis  they  could  not  possibly 
escape  the  third  angel's  message,  which  was  but 
t|je  complement  of  the  two  which  were  essen- 
tially of  their  experience.  In  the  study  of  the 
sanctuary  and  priesthood  of  Christ  they  had 
been  already  awakened  to  the  claims  of  the 
Sabbath  of  the  fourth  commandment,  and  to  the 
fact  that  they  were  not  keeping  that  command- 
ment. And  now  when  their  already  awakened 
minds  found  the  third  angel's  message  calling 
"with  a  loud  voice"  every  nation  and  kindred 
and  tongue  and  people  to  the  keeping  of  the 
commandments  of  God,  as  well  as  the  faith  of 
Jesus,  this  was  the  plain  word  of  God,  in  the 
presence  of  which  they  could  not  hesitate. 
They,  therefore,  in  sincere  faith  planted  them- 
selves firmly  upon  the  word  of  God  in  the  keep- 
ing of  the  fourth  commandment  by  the  observ- 
ance of  the  very  day  specified  in  the  command- 
ment—the seventh  day  of  the  week  —  as  the 
Sabbath  of  the  Lord;  and  thus,  in  the  keeping 
of  all  the  commandments  of  God,  and  also  the 
faith  of  Jesus,  as  revealed  in  llis  life  on  earth, 
and  in  His  ministry  in  His  heavenly  priesthood 
and  sanctuary.  From  that  day  forward  the 
legend  upon  the  banner  of  the  Seventh  Day 
.\dvontists  has  ever  been  "Here  are  they  that 
keep  the  commandments  of  God  and  the  faith 
of  Jesus."  Also,  because  of  this  leading  and 
experience  after  1844,  the  Seventh  Day  Ad- 
ventists never  have  and  never  can  set  any  time 
for  the  coming  of  the  Lord,  though  ever  insist- 
ing that  "He  is  near,  even  at  the  doors." 

Thus  arose  the  denomination  of  Seventh  Day 
Adventists.  And  because  of  this  leading  and 
experience,  upon  this  revelation  of  the  Word  of 
God  and  the  ministry  of  Christ  in  His  priest- 
hood in  the  true  sanctuary,  the  well-understood 
and  solely-claimed  purpose  of  existence  of  the 
Seventh  Day  Adventists  has  ever  been  to  make 
known  to  every  nation  and  kindred  and  tongue 


and  people  the  claims,  the  blessings,  and  the 
power,  the  light,  the  life,  the  victory,  and  the 
joy  that  are  revealed  in  the  great  three-fold 
message  of  God  as  written  in  Revelation  xiv. 
6-12.  Tliis,  in  the  very  nature  of  the  case, 
makes  them  first  of  all  a  missionary  people. 
Accordingly,  though  the  denomination  had  its 
origin  in  New  England,  it  has  spread  through- 
out the  whole  L'niled  States  and  almost 
the  whole  world :  there  being  at  the  end  of 
1903  a  mission,  a  church,  or  a  conference  in 
every  State  and  Territory  of  the  L'nited  States, 
and  in  every  particular  country  of  the  world 
and  the  islands  of  the  sea,  except  Venezuela, 
the  Philippines,  Tibet,  Siam,  Anam,  and  the 
Barbary  States.  The  principle  of  govern- 
ment in  the  denomination  is  self-govern- 
ment with  God  in  Jesus  Christ  by  the  power  of 
the  Spirit  of  God:  Christ  the  Head  of  every 
man,  and  tlic  one  Master,  and  all  the  believers 
brethren.  The  form  of  organization  begins 
with  the  individual  believers  in  a  community 
uniting  in  fellowship  in  a  self-governing  church. 
From  this  it  extends  to  the  Conference,  com- 
posed of  the  Churches  in  a  State  or  Province; 
to  the  Union  Conference,  composed  of  the  Con- 
ferences in  a  district  or  country:  and  to  the 
General  Conference,  composed  of  the  Union 
Conferences  and  mission  fields  of  the  world. 
The  Conference  in  session  is  composed  of  dele- 
gates from  the  Churches  within  the  limits  oi 
such  Conference;  the  Union  Conference  in  ses- 
sion, of  delegates  from  the  Conferences  withir 
the  limits  of  such  Union  Conference;  and  the 
General  Conference  in  session  is  composed  o) 
the  General  Conference  executive  committet 
and  officers,  and  delegates  from  the  Union  Con- 
ferences and  mission  fields  of  the  world.  At 
the  end  of  1903  there  were  in  the  world  16 
Union  Conferences,  82  Conferences,  40  mission 
fields,  2,120  churches,  and  "7,554  niembcrs ; 
59,292  of  these  members,  1,613  of  the  churches, 
47  of  the  Conferences,  and  7  of  the  I'nion  Con- 
ferences are  in  the  United  States.  There  were 
612  ordained  ministers,  324  licensed  ministers, 
and  662  missionary  licentiates.  The  income  for 
the  year  1903,  devoted  directly  to  the  proclama- 
tion of  the  faith,  was  $684,030.54  from  tithes,  and 
$216,342.98  from  offerings  (Mai.  iii.  8-10).  The 
tithe  is  not  a  tax  levied,  but  the  scriptural 
method  of  systematic  giving,  and  is  adopted  by 
each  individual  upon  his  own  free  choice. 

The  one  all-comprehending  subject  of  the 
three-fold  message  that  has  called  out  the  Sev- 
enth Day  Adventists  as  a  distinct  denomination 
is  The  Everlasting  Gospel :  and  this  made  only 
the  more  impressive  by  the  declaration  that  "the 
hour  of  His  judgment  is  come."  Therefore  the 
faith  of  the  Seventh  Day  Adventist  is  thor- 
oughly Protestant  and  strictly  evangelical. 
They  have  no  kind  of  specific  creed.  The  Bible, 
just  as  the  Bible  is,  is  the  sole  standard:  and 
the  denomination  holds  itself  free  to  advance 
in  the  increasing  light  and  truth  of  the  plain 
Word  of  God  unto  the  utmost  goal  of  the 
Christian  faith  —  perfection  in  Christ  Jesus. 
(Prov.  iv.  18:  Ileb.  vi.   l;   Eph.  iv.  7-15.) 

This  Everlasting  Gospel  is  held  as  the  whole 
Gospel  for  the  wliole  man  —  body,  soul,  and 
spirit :  a!^truly  for  the  body  as  for  the  soul  or 
spirit,  as  it  is  written,  "I  wish  above  all  things 
that  thou  mayest  prosper  and  be  in  liealth.  even 
as    thy    soul    prospercth" ;    and    "Having    tliese 
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promises,  dearly  beloved,  let  tis  cleanse  ourselves 
from  all  filtliiness  of  the  flesh  and  of  the  spirit, 
perfecting  holiness  in  the  fear  of  God."  (3  John 
2;  2  Cor.  vii.  I.)  Therefore  an  essential 
part  of  the  preaching  of  this  Gospel  is  the 
presentation  of  the  Christian  principles  of 
health  and  recovery  from  disease,  and  of  pure 
and  temperate  living.  Accordingly,  with  the 
usually  understood  missionary  work  there  is 
inseparably  connected  medical  missionary  work. 
Thus  there  are  already  established  one  medical 
missionary  college,  47  regularly  equipped  sani- 
tariums, and  25  treatment  rooms,  and  the  num- 
ber is  constantly  increasing.  These  are  m  ig 
countries  of  the  world;  the  Medical  Missionary 
College  and  the  leading  and  largest  sanitarium 
in  the  world  are  in  the  United  States.  And 
under  the  preaching  of  this  Gospel  there  have 
been  gathered,  of  all  races  and  many  nations, 
and  from  all  conditions  of  life  77,000  people  \yho 
eschew  stimulants  and  narcotics  of  every  kind, 
including  tea,  coffee,  tobacco,  impure  food  such 
as  swine's  flesh,  and  most  largely  flesh  foods  of 
all  kinds,  and  use  almost  exclusively  a  vege- 
tarian diet.  Thus  by  the  total  rejection  of 
every  kind  of  stimulant  and  narcotic,  of 
gross  and  impure  foods,  as  to  the  body ; 
and  by  the  constant  and  unconditional  surren- 
der to  the  Spirit  of  God  as  to  the  heart  and 
soul ;  being  cleansed  from  all  filthiness  of  the 
flesh  and  of  the  spirit,  the  believer  goes  on  per- 
fecting holiness  in  the  fear  of  God,  prospering 
and  being  in  health  even  as  his  soul  prospers, 
seeking  to  be  sanctified  wholly,  body,  soul,  and 
spirit,  and  so  to  be  preserved  blameless  unto  the 
coming  of  the  Lord,  (i  Thess.  v.  2:^.)  It  is 
the  belief  of  the  Seventh  Day  Adventists  that 
the  true  faith  of  the  Gospel  calls  for  and  accom- 
plishes in  the  believer  a  mental  as  well  as  a  spir- 
itual and  physical  transformation  (Eph.  iv.  23), 
and  that  this  requires  that  the  education  of 
Christians  shall  be  purely  Christian.  To  carry 
forward  this  phase  of  their  work  they  have  15 
colleges  and  academies  and  20  preparatory 
schools  in  the  United  States,  England,  Germany, 
South  Africa,  Australia,  Brazil,  Argentine, 
Hawaii,  Denmark,  and  Sweden.  In  these 
schools  in  1903  there  were  engaged  159  teachers, 
and  1,641  students  in  the  collegiate  depart- 
ments. 

In  the  proclamation  of  the  message,  the 
publishing  work  necessarily  holds  an  important 
place.  They  have  20  publishing  houses,  only  7 
of  which  are  in  the  United  States,  the  other  15 
being  in  14  other  countries.  From  these  are 
issued  20  general  periodicals  in  English,  5  in 
German,  4  in  Spanish.  3  in  French,  i  in  Dutch, 
I  in  Finnish,  i  in  Japanese,  i  in  Portuguese,  I 
in  Icelandic,  and  i  in  the  Fijian:  and  other 
publications  in  nearly  50  distinct  languages. 
See  Adventists. 

Alonzo  T.  Jones, 
President  Battle  Creek  College. 

Seventh  Day  Baptists,  a  body  of  Christians 
\v!io  observe  the  seventh  day  of  the  week  as 
the  Sabbath.  Such  observance  is  very  ancient 
both  in  Europe  and  .'Ksia.  Previous  to  the 
Reformation  Christians  who  observed  the  sev- 
enth day  as  the  Sabbath  were  called  "Judaizers," 
and  were  subjected  to  persecution  ayd  obloquy 
on  the  charge  of  trying  to  draw  Christians  into 
Jewish    practices.      During   the    Reformation    in 


England  the  Sabbath-keepers,  as  they  called 
themselves,  were  punished  with  much  severity, 
and  the  writings  of  John  Trask,  Christopher 
Sands,  and  others  show  that  their  lot  was  not 
improved  by  the  change  in  the  national  creed 
Theophilus  Brabourne  wrote  a  plea  in  behalf 
of  the  seventh  day  Sabbath  about  1630,  which 
produced  such  an  effect  that  King  Charles  I. 
commanded  Bishop  Francis  White  to  reply  in 
defense  of  Sunday,  and  Bishop  White's  answer 
was  published  in  1635.  When  Charles  II.  ob- 
tained the  English  crown  and  almost  unlimited 
power  he  dealt  more  harshly  with  the  Sabba- 
tarians than  his  father  had  and  there  is  reason 
to  belie\e  that  the  charge  of  treason  on  which 
the  Rev.  John  James,  pastor  of  the  Sabba- 
tarian Church  at  Mill  Yard,  Leman  Street,  Lon- 
don, was  cruelly  executed  in  1661,  was  trumped 
up  to  punish  him  for  his  conscientious  opinions, 
and  to  strike  terror  into  his  fellow-believers.  A 
Seventh  Day  Baptist  Church  still  flourishes  at 
the  same  spot.  Probably  this  act  of  monstrous 
injustice  had  something  to  do  with  the  emi- 
gration of  Sabbatarians  to  the  United  States, 
and  the  establishment  of  a  congregation  at  New- 
port, R.  I.,  in  1671.  The  Sabbatarian  move- 
ment, while  it  has  never  made  great  progress, 
has  advanced  steadily  and  slowly.  In  1818  the 
General  Conference  adopted  the  title  of  Seventh 
Day  Baptist,  instead  of  Sabbatarian.  At  the 
close  of  igo2  the  denomination  in  the  United 
States  included  10,734  communicants,  107 
ministers,     and      100     churches.     See      Sabb.\- 

T.^RI.^N. 

Severinus,  sev-er-e'niis.  Saint,  the  Apostle 
of  Xorica :  b.  either  in  northern  Africa  or  south- 
ern Italy ;  d.  Jan.  482,  .After  the  death  of  .\ttila 
in  the  5th  century  he  journeyed  through  tlie  ter- 
ritory along  the  Danube,  preaching  Christianity, 
and  through  his  courage  and  good  works  gained 
great  influence  over  the  people  and  made  many 
converts.  After  his  death  his  body  was  taken 
into  Italy  by  Lucillus,  one  of  his  followers,  and 
found  its  final  resting  place  on  a  small  island 
near  Naples. 

Severn,  sev'ern,  Joseph,  English  artist:  b. 
Ho.xton  7  Dec.  1793;  d.  Rome,  Italy.  3  Aug. 
1879.  He  was  self-taught  and  won,  after  great 
struggles,  the  Royal  .Academy  historical  paint- 
ing prize  in  1818.  Early  in  life  he  formed  a 
friendship  for  the  poet  Keats,  for  which  he  is 
chiefly  noted  ;  in  1820  accompanying  the  poet  to 
Italy,  and  caring  for  him  there  till  Keats'  death 
the  following  year.  He  painted  several  portraits 
of  Keats.  In  1821  Severn  exhibited  'The  Death 
of  Alcibiades*  at  the  Royal  Academy  and  w'on 
a  traveling  pension.  He  subsequently  served  as 
British  and  as  Italian  consul  at  Rome,  where 
he  lived  until  his  death,  devoting  his  time  chief- 
ly to  the  painting  of  miniatures.  He  wrote 
some,  but  his  literary  work  is  of  no  importance. 
He  was  buried  near  his  poet-friend.  His 
best  known  pictures  are  the  'Roman  Beg- 
gar'; 'Specter  Ship*;  and  his  W'ork  on  die 
altar  of  Saint  Paul's  Church,  Rome.  Consult 
Sharp.  'Life,  Friendships,  and  Letters  of  Jo- 
seph Severn'    ('1892). 

Severn,  England,  the  second  river  in  size 
and  most  important  in  the  country,  rises  at 
Maes  Hafren  in  Montgomery  County,  and  after 
a  winding  course  of  about  200  miles,  falls  intc 
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the  Bristol  Channel.  The  Vyrnwy  enters  the 
Severn  on  the  Shropshire  borders,  the  Wye, 
below  Chepstow,  and  the  Lower  Avon  about  8 
miles  below  Bristol.  At  Welshpool  the  Severn 
begins  to  be  navigable,  about  178  miles  above  its 
mouth.  Near  Gloucester  it  branches,  forming 
the  Isle  of  Alney.  It  is  a  great  tidal  river,  with 
a  remarkable  eager  or  bore ;  vessels  of  400  tons 
can  ascend  as  far  as  Worcester.  Below 
Gloucester  navigation  is  impeded,  and  its  low 
banks  at  this  point  cause  frequent  inundations. 
A  railway  tunnel  (4!/^  miles)  passes  under  the 
estuary  near  the  Wye. 

Severo,  sa-va'ro,  or  Northeast  Cape.  See 
Chelyvskin,  C-\pe. 

Severus,  se-ve'riis,  Alexander.  See  Alex- 
ander Severus. 

Severus,  Lucius  Septimius,  Roman  em- 
peror :  b.  near  Leptis,  Magna,  Africa,  146  a.d.  ; 
d.  York,  Britain,  211  a.d.  After  the  murder  of 
Pertina.x,  in  March  193,  he  was  proclaimed  eni- 
peror  by  his  troops  at  Carnuntum.  Thereupon 
he  marched  to  Rome  to  crush  the  partisans  of 
Didius  Julianus,  who  had  meanwhile  purchased 
the  imperial  purple  from  the  Prxtorians.  On 
his  approach  Julian  was  deserted  and  assassi- 
nated by  his  own  soldiers.  In  professing  that  he 
had  assumed  the  purple  only  to  revenge  the  death 
of  the  virtuous  Pertina.x,  Severus  gained  many 
adherents,  and  was  enabled  to  banish  the  Pra;- 
torians.  But  while  he  was  victorious  at  Rome, 
Pescennius  Niger  was  in  the  East  at  the  head 
of  a  powerful  army,  by  which  he  also  had  been 
called  to  the  purple.  Getting  rid  of  the  rivalry  of 
Albinus  by  conferring  upon  him  the  title  of 
Caesar,  Severus  at  once  directed  his  anns  against 
;his  eastern  competitor.  On  the  plains  of  Issus, 
Niger  was  totally  ruined  by  the  loss  of  20,000 
men  (194).  .After  devastating  some  territory 
beyond  the  Euphrates,  Severus  took  Byzantium, 
which  had  shut  her  gates  against  him,  but  only 
after  a  protracted  siege  (196)  ;  and  he  then  re- 
turned to  Rome,  resolved  to  destroy  .-Mbinus. 
He  attempted  to  assassinate  him  by  his  emis- 
saries :  but  when  this  failed,  Severus  had  re- 
course to  arms,  and  defeated  .'\Ibinus  near 
Lyons  (197).  After  returning  to  Rome  Severus 
inarched  into  the  East  to  repel  an  invasion  of  the 
I'arthians;  made  himself  master  of  Seleucia, 
Babylon,  and  Ctesijihon ;  and  advanced  far  into 
the  Parthian  territories.  From  Parthia  he 
marched  toward  tlie  more  southern  provinces  of 
Asia  and  entered  .Mexaiidria.  A  rebellion  in 
northern  Britain  called  him  away  again  in  208. 
After  penetrating  to  the  far  north  of  Caledonia, 
and  losing  a  vast  number  of  men.  he  returned 
southward,  and  rebuilt  or  repaired  the  wall  of 
Hadrian  across  the  island  from  the  Tyne  to  the 
Solway  Firth.  The  jurist  Paprianns  flourished 
(hiring  his  reign  and  in<iuccd  improvements  in 
the  ndniinistration  of  justice. 

Severus,  Wall  of.     See  Hadrian's  Wall. 

Sevier,  se-ver',  John,  American  pioneer:  b. 
Rockingham  County,  Va.,  23  Sept.  1745;  d.  near 
Fort  Decatur.  Georgia,  24  Sept.  181 5.  Having 
founded  the  town  of  Newmarket,  Slienandoali 
County.  Va.,  and  there  become  a  celebrated  In- 
dian fighter,  he  served  as  captain  in  the  Virginia 
line  during  Lord  Dunmore's  War  (1774:  see 
Colonial  Wars  in  America).  He  had  re- 
moved  in   1772  to  the  Watauga  colony  on  the 


western  slope  of  the  Alleghanies,  and  been,  nex' 
to  John  Robertson  Cq.v.),  the  most  prominent 
of  the  settlers.  Now,  at  the  beginning  of  the 
Revolution,  he  drafted  a  memorial  to  the  legis- 
lature of  North  Carolina,  requesting  annexation 
to  that  colony;  and  as  a  result  all  of  the  pres- 
ent Tennessee  was  made  a  county  of  North 
Carolina  and  known  as  Washington  district. 
He  served  in  the  North  Carolina  legislature  and 
was  appointed  district  judge  at  Watauga. 
Elected  colonel  of  the  trans- .\lleghany  forces, 
he  commanded  in  many  Indian  tights,  distin- 
guishing himself  at  Boyd's  Creek  (1779)  and 
King's  Mountain  (1780).  After  the  war,  North 
Carolina  found  that  the  retention  of  the  large 
section  now  known  as  Tennessee  would  entail 
obligations  for  a  corresponding  portion  of  the 
Federal  debt,  and  therefore  the  tract  was  made 
over  to  the  central  government.  The  settlers 
then  determined  to  organize  an  independent 
State  and  regularly  apply  for  admission  to  the 
L'nion.  At  a  convention  held  23  Aug.  1784 
Sevier  was  elected  governor  of  the  new  State 
of  Franklin,  as  it  was  called.  North  Carolina 
now  recognized  its  mistake,  and  granted  Wa- 
tauga a  s\iperior  court,  besides  organizing  the 
militia  troops  into  a  brigade  with  Sevier  as 
brigadier.  But  Sevier  entered  office  as  gov- 
ernor I  March  1785,  reorganized  the  military, 
established  a  superior  court,  and  concluded  trea- 
ties with  the  Chcrokees.  In  1787  Governor  Cas- 
wall  of  North  Carolina  declared  the  Franklin- 
government  a  revolt,  subdued  it  by  force  of 
arms,  imprisoned  Sevier,  and  ceded  the  region 
to  the  Federal  government.  Sevier  was  after- 
ward made  brigadier-general  of  forces  in  the 
territory  south  of  the  Ohio,  in  1790  elected  as 
first  representative  of  Congress  from  the  Mis- 
sissippi Valley,  and  in  1796  was  elected  governor 
of  the  new  State  of  Tennessee,  serving  three 
successive  terms.  In  1803  he  was  re-elected,  and 
again  served  three  terms  consecutively.  He 
was  chosen  to  Congress  in  181 1,  and  returned 
for  a  third  term.  Consult  Gilmore,  'Rear- 
Guard  of  the  Revolution,'  and  'Life'    (1887). 

Sevier,  a  salt  lake  in  Millard  County, 
in  Utali.  just  west  of  the  Beaver  River  Range, 
in  lat.  30°  N.,  Ion.  130°  10'  W.,  and  at  an  alti- 
tude of  4,000  feet.  Sevier  River  enters  it  on 
the  north,  and  it  has  no  apparent  outlet.  The 
water  lines  of  the  valley  surroimding  the  lake 
show  that  at  one  time  it  was  of  considerable 
extent  and  was  a  part  of  Lake  Bonneville  (q.v.), 
together  with  Great  Salt  Lake,  Lake  Lakcshore, 
and  other  bodies  of  salt  water  in  the  vicinity. 
In  1872  Sevier  Lake  was  28  miles  long,  10  miles 
wide,  and  had  a  surface  area  of  188  square 
miles.  For  over  30  years  the  waters  of  Sevier 
River  have  been  used  for  irrigation,  and  so 
great  is  the  quantity  now  used  for  this  purpose 
that  during  tlie  summer  months  the  bed  of  the 
lake  is  almost  dry,  and  the  salts  have  been  pre- 
cipitated so  as  to  form  a  crust  over  the  lake  bot- 
tom. This  crust  is  composed  of  about  three  fourths 
sodimn  chloride,  and  the  other  fourth  is  nearly 
all  niagnesiimi  sulphate  and  soditmi  sulphate. 
The  crust  is  estimated  to  he  of  about  1.500,000.- 
000  tons.  The  only  animal  life  found  in  the 
lake  are  Arlcmia.  a  species  of  brown  shriinp 
and  the  larv.T  of  some  insects.  Fishes  entering 
the  lake  from  the  river  are  poisoned  by  the 
strong  brine. 
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Sevigne,  Marie  de  Rabutin-Chantal,  ma-re 
de  ra-bu-tan  shaii-tal  sa-vcn-ya,  ^Marquise  de, 
French  writer;  b.  Paris,  France,  5  Feb.  1626;  d. 
Grignan,  Drome,  France,  17  April  1696.  She 
was  the  daughter  of  Baron  de  Chantal,  was  left 
an  orphan  in  1633,  and  brought  up  by  her  ma- 
ternal grandparents,  and  by  her  uncle,  the  Abbe 
of  Livry.  She  was  married  in  1644  to  the  Mar- 
quis Henri  de  Sevigne,  who  was  killed  in  a 
duel  in  1651,  leaving  her  the  mother  of  a  son 
and  a  daughter.  Though  gifted  with  wealth, 
beauty,  talent,  and  high  social  position,  she  made 
no  second  marriage,  but  devoted  herself  to  the 
education  of  her  children,  and  to  reading,  mean- 
while moving  as  one  of  the  most  brilliant  mem- 
bers of  the  literary  circle  of  the  Hotel  Ram- 
bouillet.  Site  was  devotedly  attached  to  her 
daughter,  who  was  married  in  1669  to  the  Comte 
de  Grignan,  and  shortly  afterward  accompanied 
him  to  Provenge,  where  he  had  been  appointed 
lieutenant-governor.  This  separation  resulted 
in  the  voluminous  correspondence,  w'hich,  while 
not  intended  for  publication,  has  since  been 
given  to  the  world,  and  has  made  the  writer 
famous,  the  letters  being  models  of  literary  style 
and  of  great  historical  value.  They  cover  a 
period  of  only  about  seven  years,  as  after  1687 
Madame  de  Sevigne  was  rarely  separated  from 
her  daughter,  who  died  in  1694,  The  corre- 
spondence abounds  in  delightful  gossip,  witty 
anecdote,  clever  remarks  on  men  and  topics  of 
the  day,  and  graceful  delineation  of  the  pleasures 
and  gaieties  of  Parisian  society.  They  mirror 
the  life  of  the  woman  who  was  in  turn  the 
noted  beauty  of  the  court,  the  brilliant  wit  of 
the  Hotel  Rambouillet,  the  religious  devotee,  the 
woman  of  business,  endeavoring  to  make  her 
income  meet  the  demands  placed  upon  it  by  her 
extravagant  son,  the  appreciative  student  of 
Virgil,  Montaigne,  Moliere,  Pascal,  Arnauld, 
Quintilian,  Tacitus,  and  Corneille,  and  always 
the  devoted  mother,  deploring  the  enforced  sep- 
aration from  her  daughter.  They  fill  14  large 
volumes,  and  were  lirst  published  in  1726.  Suc- 
cessive editions  have  appeared  at  intervals,  the 
best  being  that  of  Monmerque  in  the  'Grands 
Ecrivains'  series  (14  vols.,  1862-6),  completed 
by  the  'Lettres  Inedites  of  Capmas'  (2  vols., 
1872).  Consult :  Walckenaer,  'Memoires  touch- 
ant  la  Vie  et  les  Ecrits  de  Madame  de  Se- 
vigne* (1842);  Combes,  'Madame  de  Sevigne 
historienne*  (1885)  ;  Saporta,  'La  famille  de 
Madame  de  Sevigne  en  province'    (1889). 

Seville,  sev'Il  or  se-vil',  or  Sevilla,  sa-vel'- 
ya,  Spain,  (i)  capital  of  the  province  of  the 
same  name,  on  the  east  bank  of  the  Guadal- 
quivir, 62  miles  northeast  of  Cadiz.  The  princi- 
pal buildings  are  grouped  around  or  near  the 
Plaza  del  Triunfo.  The  great  Gothic  cathe- 
dral, which  ranks  ne.xt  to  Saint  Peter's  at  Rome, 
was  built  (1401-1519)  on  the  site  of  a  Moorish 
mosque,  and  comprises  a  profusion  of  works  of 
art  and  historical  treasure,  paintings  by  Mu- 
rillo,  De  Vargas,  etc.,  gilt  and  colored  wood 
carvings  by  Dancart  (1482),  fine  sculptures  and 
superb  metal  work,  costly  and  curious  statues 
and  reliquaries,  a  large  organ,  and  above  all  the 
delicate  Moorish  stone  and  marble  tracery  which 
decorates  the  interior.  In  the  nave  are  the 
tombs  of  Ferdinand  III.,  and  of  Ferdinand,  the 
son  of  Columbus.  The  approach  is  made  by  a 
high   flight   of   steps,   and   the   cathedral   is   sur- 


rounded by  the  shafts  of  100  antique  col- 
umns. The  east  and  north  portals  contain 
respectively  some  fine  sculpture  and  bronze 
doorways.  The  immense  clustered  pillars,  the 
magnificent  stained  glass  by  Flemish  artists,  and 
the  Giralda  (q.v.;  or  Bell  Tower  (the  finest  in 
Europe)  are  interesting  features.  North  of  the 
cathedral  is  the  Patro  de  los  Naranjos,  with  the 
library  of  Columbus  —  containing  some  valuable 
works  and  manuscripts  —  and  the  original 
Moorish  fountain.  The  Alcazar  is  the  chief 
specimen  of  IMoorish  architecture  in  Seville,  and 
only  second  to  the  Alhambra  in  beauty  and  in- 
terest. It  was  founded  in  1181,  was  the  Arabian 
royal  palace,  and  was  surrounded  by  walls  and 
towers.  Its  most  conspicuous  features  are :  the 
fagade,  the  hall  of  ambassadors,  and  the  patro 
de  las  muhecas.  In  the  rear  are  beautiful  gar- 
dens. The  E.xchange  contains  many  historical 
documents.  The  Ayuntamiento  or  city  hall  is  a 
fine  specimen  of  the  Renaissance,  between  the 
Plaza  de  la  Constitucion  and  the  Plaza  de  San 
Fernando.  Adjoining  is  the  Audiencia  or  Court 
of  Justice.  The  other  noteworthy  buildings  are 
the  Casa  de  Pilatos  (15th  century),  with  a  fine 
colonnade  and  courtyard  and  the  Casa  de  las 
Duefias,  with  numerous  courtyards  and  nine 
fountains.  The  remarkable  churches  include 
Omnium  Sanctorum,  San  Marcos,  Santa  Maria 
la  Blanca  (an  ancient  synagogue),  and  L^ 
Caribad  (the  latter  containing  several  chef 
d'cruvres  by  Murillo  and  by  Valde's  Leal. 
Many  of  the  churches,  in  themselves  uninterest- 
ing, contain  masterpieces  of  sculpture  and  paint- 
ing. The  museum  contains  works  of  art  of  ines- 
timable value,  representing  the  School  of  Seville 
(l6th  and  17th  centuries).  Other  notable  build- 
ings include  the  University  (1254)  (1567),  for- 
merly a  convent ;  the  archbishop's  palace ;  the 
royal  cigar  factory,  "Fabrica  de  Tabacos,"  an 
enormous  and  palatial  building,  with  many  courts, 
fountains,  and  tropical  plants  :  the  palace  of  San 
Telmo  and  the  picture  gallery.  The  chief 
squares  not  mentioned  are  the  Plaza  Nueva,  the 
Plaza  del  Duque,  the  large  bull-ring,  which 
ranks  next  to  that  at  Madrid,  and  the  Quema- 
dero,  the  former  scene  of  the  Autos-da-fe.  Las 
Delicias  is  a  charming  promenade  along  the 
river  bank.  The  suburb  of  Triana  is  inhabited 
t>y  gj'psies  and  the  poorer  class.  The  Guadal- 
quivir is  a  tidal  river,  and  navigable  for  large 
vessels  into  the  city  itself.  Seville  has  always 
been  an  important  commercial  port.  The  exports 
include  lead,  quicksilver,  iron  ore,  olives, 
oranges,  cork,  and  copper  pyrites;  the  imports: 
timber,  drugs,  chemicals,  coal,  coke,  machinery, 
petroleum,  and  coffee.  The  principal  manufac- 
tures are ;  tobacco,  porcelain,  hardware,  soap, 
leather  goods,  chocolate,  corks,  etc.  The  Pick- 
man  tile  factory  at  Cartuja  is  an  old  and  noted 
porcelain  manufactory.  A  railway  connects  the 
city  with  Cadiz  and  Cordova,  and  an  iron  bridge 
and  two  other  bridges  (one  belonging  to  the 
railway)  connect  it  with  Triana  (where  typical 
peasant  games  and  costumes  are  seen).  Seville 
was  first  colonized  by  the  Phccnicians,  from 
whom  it  passed  in  turn  to  Romans,  Vandals, 
Visigoths,  Arabs,  and  was  finally  taken  by  Fer- 
dinand of  Castile  (1248),  300,000  Moors  volun- 
tarily seeking  exile.  It  suffered  many  revolu- 
tions prior  to  this  period,  and  later  n-as 
depopulated  by  a  yellow  fever  scourge.  Under 
Soult  (1810)  "the  French  robbed  the  city  of  her 
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riches.  The  discovery  of  America  gave  the  town 
considerable  commercial  importance  as  the  seat 
of  American  trade.  It  is  the  birthplace  of 
Velasquez  Murillo,  and  other  celebrities.     Pop. 

(1900)  148,315- 

(2)  The  province  has  an  area  of  5,248  square 
miles,  and  forms  a  part  of  Andalusia.  The 
summits  of  the  Sierra  Morina  rise  at  the  north 
to  a  high  elevation ;  south,  the  surface  is  low 
and  fertile.  The  Guadalquivir  is  the  principal 
river,  and  its  affluents  are  the  Genii,  the  Guadira, 
and  the  Guadaliinar.  The  province  is  exceed- 
ingly fertile  and  produces  all  cereals  and  vege- 
tables. The  exports  include  tobacco,  leather,  pa- 
per, chocolate,  silk  and  woolen  goods,  glass, 
soap,  and  potterj'.  The  chief  European  domes- 
tic animals  are  abundant,  and  in  the  higher  dis- 
tricts occur  copper,  silver,  lead,  iron,  coal,  and 
salt  mines,  besides  chalk  and  marble.  Trade 
has  developed  rapidly  by  the  building  of  rail- 
ways in  recent  times.  Four  senators  and  twelve 
deputies  represent  the  province  in  the  Cortes. 
The  chief  towns  are  Sevilla  (q.v.),  Carmona, 
Constantina,  Ecija,  Lebrija,  Marchena,  Moron 
de  la  Frontera,  Osuna,  and  Utrera.  Pop.  (1900) 
555,256. 

Sevres,  savr,  France,  in  the  department  of 
Scine-et-Ois£,  on  the  Seine,  lies  about  10  miles 
southwest  of  Paris,  and  an  equal  distance  from 
Versailles.  Its  celebrated  porcelain  manufac- 
tory, founded  at  Vincennes  in  1745  and  removed 
to  Sevres  in  1756,  was  purchased  by  Louis  XV., 
1760.  In  1876  the  old  and  dilapidated  buildings 
were  replaced  by  a  new  structure,  erected  in 
the  park  of  Saint  Cloud.  The  Porcelain  Museum 
contains  numerous  articles  of  china  collected 
from  all  over  the  world,  which  represent  every 
.Hgc  and  clime.  A  technical  School  of  Mosaics 
\\as  established  here  in  1875.  Besides  the  cele- 
'  rated  Sevres  vases,  painted  glass  and  mosaics 
re  made.  In  the  artistic  pottery  the  palc-sur- 
pMe  (or  layers)  method  is  used  —  original  to 
this  manufactory.  The  general  effect  is  that 
of  a  cameo,  though  possessing  greater  delicacy 
and  rich  coloring.  (See  Cer.\mics;  Porce- 
i..\iN.)  Sevres  has  other  manufactures  of  shawls, 
cordage,  leather,  and  chemicals.  It  was  occu- 
pied by  the  German  troops  in  1870,  bombarded 
by  the  French  a  few  weeks  later,  and  attacked 
by  the  troops  of   the  Commune  in   1871.     Pop. 

(1901)  8,216. 

S6vres  Porcelain.     See  Porcelain. 
Sewage.    Sec  Sanitary  Engineering; 
Wastes,  City,  Disi'Osal  of;  Garbage. 

Sewall,  sij'al,  Frank,  American  Sweden- 
borgian  clergyman :  b.  Bath,  Maine,  24  Sept. 
1837.  He  was  graduated  from  Bowdoin,  in  1858, 
studied  at  tlie  universities  of  Tubingen  and  Ber- 
lin, and  afterward  engaged  in  pastoral  work  in 
Ohio.  He  was  president  of  Urbana  University, 
Ohio,  for  16  years,  was  engaged  as  a  pastor  in 
Glasgow,  Scotland,  for  some  time,  and  since 
1890  lias  been  engaged  at  Washington,  D.  C. 
He  has  written  many  books  of  a  denominational 
and  religiovis  character,  and  has  translated  with 
much  success  from  French  and  Italian  poetry. 
His  works  include:  'The  Christian  HvmnaP 
(1867);  'Moody  Mike'  (1869);  'The  New 
Mctaphysics>  (1S8S)  ;  translations.  'Poems  of 
Giosue  Cardurci*  (1892)  ;  and  'Sonnets  of  J. 
M.  de  Heredia'  (1900);  'Swcdenborg  and 
Modern  Idealism'  (1902)  ;  etc. 
\'oL.   14—13 


Sewall,  Jonathan  Mitchell,  American  poet: 

b.  Salem,  Mass.,  1748;  d.  Portsmouth,  N.  H., 
29  March  1808.  He  studied  at  Harvard,  was  for 
a  time  in  trade,  but  took  up  the  law,  practised  in 
Grafton  County,  N.  H.,  and  became  register  of 
probate  there  in  1774.  His  songs  and  verses  ap- 
peared widely  in  Ainerican  newspapers  in  the 
Revolutionary  time,  'War  and  Washington'  be- 
ing among  those  familiar  to  the  army.  Probably 
a  good  share  of  his  poetry  was,  like  'On  Inde- 
pendence,' of  the  "pompous,  rhetorical,  and  truly 
ligneous  variety."  But  he  wrote  for  a  perform- 
ance of  Addison's  <Cato>  at  Portsmouth  (1788), 
an  epilogue,  the  concluding  two  lines  of  which 
are  frequently  quoted: 

**  Xo  pent-up  Utica  contracts  your  powers, 
But  the  whole  boundless  continent  is  yours!  " 

Sewall  was  a  Federalist,  and  a  "wit"  of  the 
time.  A  volume  of  his  'Poems'  containing 
paraphrases  of  Ossian  and  of  Washington's 
'Farewell  Address'   appeared  in  iSoi. 

Sewall,  May  Wright,  American  educator: 
b.  Milwaukee,  Wis.,  27  May  1844.  She  was 
graduated  from  the  Northwestern  University, 
Watertown,  W'is.,  in  1866,  and  was  married  to 
Theodore  Lovett  Sewall  (d.  1895)  in  1880.  She 
has  been  prominently  connected  with  various 
wornan  suffrage  associations,  has  lectured  ex- 
tensively on  woman's  suffrage,  and  has  served 
as  delegate  to  numerous  congresses  in  connec- 
tion with  that  movement.  She  was  a  commis- 
sioner to  the  Paris  E,\position  in  1900,  and  was 
commissioned  by  President  McKinley  to  the 
Congresses  held  in  Paris  in  that  year.  She  is 
principal  of  the  Girls'  Classical  School  founded 
in  Indianapolis  by  her  husband,  and  has  pub- 
lished various  articles  on  literary  and  reform 
subjects,  besides  'Historical  Resume  of  the 
World's  Congress  of  Representative  Women.' 

Sewall,  Samuel,  American  jurist:  b.  Bish- 
opstoke,  Hampshire,  England,  28  March  1652; 
d.  Boston,  Mass.,  I  Jan.  1730.  He  was  gradu- 
ated from  Harvard  in  1671,  was  ordained  to  the 
ministry,  but  was  "diverted  into  a  prosperous 
and  benign  secular  career,"  started  a  printing- 
press  at  Boston,  and  entered  public  life  as  a 
member  of  tlic  board  of  assistants.  In  1692  he 
was  made  a  member  of  the  council  and  judge 
of  the  probate  court,  and  in  the  latter  capacity 
joined  in  the  sentence  of  condemnation  against 
witclics  at  the  time  of  the  historic  delusion. 
When  lie  had  realized  his  error  he  made  in  1697 
a  public  confession  in  church,  and  afterward 
spent  therefor  one  day  anmially  in  fasting  and 
prayer.  He  was  appointed  judge  of  the  supreme 
court  of  Massachusetts,  and  from  1718  until  his 
retirement  in  1728  was  its  chief  justice.  He 
was  possibly  the  first  in  .America  to  attack  negro 
slavery,  publishing  on  the  subject  'The  Selling 
of  Jo.seph'  (1700),  a  three-page  tract  of  much 
eloquence.  But  he  is  best  known  for  his  diary, 
a  garrulous  detail  of  every  sort  of  minutiae, 
comparable  in  this  sort  to  Pepys  or  Evelyn,  and 
extending  from  1674  to  1729.  It  naturally  af- 
fords a  ni<ist  valuable  source  for  the  political 
and  social  history  of  the  colony.  In  fact,  "we 
have  (Cliamberlain)  no  other  book  like  it."  Ty- 
ler calls  Sewall  "great  by  almost  every  measure 
of  greatness,"  The  diary  was  printe<l  in  Volume 
V.  of  the  fifth  scries  of  the  'Collections'  of  the 
Massachusetts  Historical  Society.    Largely  from 
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it  Chamberlain  has  constructed  his  'Samuel 
Sewall  and  the  World  He  Lived  In*  (1S97;. 
Consult,  also:  Tyler,  'A  History  of  American 
Literature,'  Vol.  IL  (1878)  ;  and  Whittier,  *The 
Prophecy    of    Samuel    Sewall.-' 

Sewanee  (se-wa'ne)  University.  See  Uni- 
versity OF  THE  South. 

Seward,  su'ard,  Anna,  English  poet:  b. 
Eyani,  Derbyshire,  1747 ;  d.  Lichfield  25  March 
1809.  In  174s  she  removed  with  her  father  to 
Liclifield,  where  she  thenceforth  resided.  Some 
of  her  earlier  poetical  efforts  were  an  'Elegy 
on  the  Death  of  Mr.  Garrick'  and  an  <Ode  on 
Ignorance.*  Her  literary  aspirations  were  fos- 
tored  by  her  fellow-townsman,  Dr.  Erasmus 
Darwin,  of  whom  she  later  wrote  a  '2\Iemoir' 
(1804).  Her  greater  success  was  achieved  with 
a  'Monody  on  the  Death  of  the  Unfortunate 
Major  Andre'  (1781),  and  an  elegiac  poem  on 
'Captain  Cook'  (1807).  She  was  called  the 
"Swan  of  Lichfield,"  a  title  that  well  indicates 
her  place  in  literary  history  among  the  purvey- 
ors of  affectations.  Her  fame  scarcely  outlived 
her  own  day.  Horace  Walpole  declared  she  had 
"no  imagination,  no  tiovelty,"  and  Miss  Mitford 
spoke  of  her  as  "all  tinkling  and  tinsel — a  sort 
of  Dr.  Darwin  in  petticoats."  Her  poems  were 
published  in  iSio  with  a  memoir  by  Sir  Walter 
Scott. 

Seward,     Frederick     William,     American 

lawyer,  son  of  W.  H.  Seward  (.q.v.)  :  b.  Auburn, 
N.  Y.,  8  July  1830.  He  was  graduated  from  Union 
College  in  1849,  admitted  to  the  bar  in  1851,  and 
for  10  years  was  one  of  the  editors  and  owners 
of  the  Albany  Evening  Journal.  In  1861  he  was 
sent  to  apprize  Lincoln  of  the  plot  to  assassi- 
nate him  in  Baltimore,  served  as  assistant  sec- 
retary of  state  in  1861-9  and  in  1877-81,  and 
narrowly  escaped  death  in  defending  his  father 
from  the  assault  of  14  April  1865.  He  went 
with  Admiral  Porter  on  the  special  mission  to 
negotiate  the  treaties  with  the  West  Indies  in 
1867,  assisted  in  the  purchase  of  Alaska,  and  in 
the  negotiations  for  Pago-Pago  Harbor,  Samoa. 
He  was  a  member  of  the  New  York  legislature  in 
1875,  State  commissioner  at  the  Yorktown  Cen- 
tennial Celebration  in  1881,  and  in  1900  became 
president  of  the  Sagaponack  Realty  Company. 
He  has  published:  'Life  and  Letters  of  William 
H.  Seward'  (1891)  ;  'A  West  Indian  Cruise* 
(1894). 

Seward,  George  Frederick,  American  di- 
plomat, nephew  of  W.  H.  Seward  (.q.v.)  :  b. 
Florida,  N.  Y.,  8  Nov.  1840.  He  was  educated 
at  Union  College,  and  in  1861  was  appointed 
United  States  consul  to  Shanghai,  China,  where 
he  remained  until  1876,  serving  as  consul-gen- 
eral from  1863.  In  1S76-80  he  was  minister  to 
China,  but  was  recalled  in  the  last  named  year 
in  consequence  of  refusing  to  undertake  the  ne- 
gotiation of  a  treaty  to  restrict  Chinese  immi- 
gration. During  his  residence  in  China  he  was 
active  in  suppressing  riots  and  in  reducing  pi- 
racy. He  has  been  vice-president  of  the  North 
China  branch  of  the  Royal  Asiatic  Society  since 
1887,  and  since  1893  has  been  president  of  the 
New  York  Fidelity  and  Casualty  Company.  He 
has  published:  'Chinese  Immigration  in  Its  So- 
cial and  Economic  Aspects'  (1881);  'Digest  of 
System  of  Taxation  of  New  York'   (1902)  ;  etc. 


Seward,  William  Henry,  American  states- 
man ;  b.  Florida,  Orange  County,  N.  Y.,  16  May 
1801 ;    d.    Auburn,    Cayuga    County,    N.    Y.,    10 
Oct.  1872.     He  was  graduated  from  Union  Col- 
lege   (.1S20),   and   having   studied    for   the   law, 
began   practising  at  Auburn   in   1823,   but   soon 
indicated  a  decided  bent  for  politics,  which  grad- 
ually drew  him  away  from  the  legal  profession. 
In  1830  he  was  elected  as  an  anti-Masonic  can- 
didate to  a  seat  in  the   New  York  senate,  and 
from  that  date  he  was,  with   few  intervals,   in 
one  form  or  another,  an  efi'ective  and  prominent 
leader   in   the   councils   that   framed   the   policy 
both  in  his  own  State  and  of  the  Nation.     In 
1838  he  was  elected  first  Whig  governor  of  New 
York  by  a  majority  of  10,421.     Though  his  ad- 
ministration was  rendered  peculiarly  difficult  by 
the    internal    dissensions    of   his    party,    it    was 
marked  by  wise  measures  of  reform,  which  defi- 
nitely   added    to    Whig   strength    in    the    State. 
During  his  term  many  of  the  disabilities  of  for- 
eigners   were    removed,    the    anti-rent    troubles 
were  adjusted,  the  natural  history  and  geolog- 
ical  survey   of  the   State  was   commenced,   the 
State    museum    of    natural    history    was    estab- 
lished, and  a  bill  was  passed  securing  for  fugi- 
tive slaves  a  trial  by  jury  with  counsel  furnished 
by  the  State.    He  was  re-elected  in  1840.     From 
1843  to  1849  he  was  occupied  largely  with  pro- 
fessional  practice,   though   he  delivered   several 
addresses  on  political  and  other  topics,  among 
them  one  on  the  life  and  character  of  O'Con- 
nell,  which  is  accounted  one  of  his  happiest  ora- 
torical efforts.     He  was  elected  in  1849  to  the 
Senate,    and    there    attained    great    influence    as 
both  a  party  leader  and  an  adviser  of  President 
Taylor.     In  a  speech  of  11  March  1850  in  favnr 
of  the  admission  of  California,  he  spoke  of  tlie 
exclusion  of  slavery  from  all  new  States  as  de- 
manded by   "the   higher  law,"   a   phrase  which 
greatly  offended  Southern  Democrats,  and  was 
made  one  of  the  battle-cries  of  Abolition.    Upon 
Fillmore's   accession,    Seward   strongly   opposed 
that  President's  pro-slavery  attitude,  though  this 
was  accepted  by  many  Whigs  in  Congress.   Hav- 
ing been  re-elected  senator  in   1855,  he  took  a 
leading  part  in  the  discussions  immediately  ante- 
cedent to  the  Rebellion.   In  an  address  at  Roches- 
ter, N.  Y.,  in  October  1S58,  he  made  reference 
to    the    "irrepressible    conflict"    whose    outcome 
must  make  the  United  States  a  nation  either  all 
of  free  labor  or  all  of  slave.    In  1856  and  again 
in  i860  he  was  the  most  prominent  Republican 
candidate   for   the    Presidential   nomination,   re- 
ceiving on  the  first  ballot  at  the  Chicago  con- 
vention in   i860  17352  votes  as  against  102  for 
Lincoln,  who   was   eventually  chosen.     Seward, 
however,  spoke  for  Lincoln  in  West  and  East, 
and  was  made  secretary  of  state.     This  post  he 
filled  with  notable  efficiency,  particularly  in  con- 
nection with  the  foreign  relations  of  the  govern- 
ment.    He    reorganized   the   diplomatic   service, 
and  by  his  able  despatches  and  the  instructions 
furnished  to  representatives  abroad  retained  the 
confidence  of  Europe,  which  had  been  ready  to 
grant  recognition  and  support  to  the  Confeder- 
acy.   A  famous  incident  of  his  secretaryship  was 
the  correspondence  with   Great  Britain  apropos 
of  the   "Trent  affair."     VVhen  the   Confederate 
agents,  Slidell  and  Mason,  were  removed  from 
the    British    ship    Trent,    their    restoration    was 
peremptorily   called    for,    and   war    seemed   cer- 
tain.    The  answer,   formulated   bv   Seward   and 
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slightly  amended  by  Lincoln,  by  its  skill,  closed 
the  matter.  Great  Britain,  it  said,  now  recog- 
nized the  principle  of  exemption  from  search, 
contended  for  in  the  War  of  1812  by  the  United 
Slates,  which  now  therefore  willingly  released 
the  prisoners.  Seward  insisted  on  redress  for 
American  citizens  for  depredations  by  the  Ala- 
bama (see  Alabama  Claims).  At  the  time 
of  the  assassination  of  Lincoln,  an  unsuccessful 
attempt  was  made  on  the  life  of  Seward,  then 
ill  at  Washington.  Seward  was  retained  by 
Johnson,  but  retired  in  March  1869.  He  pub- 
lished a  'Life'  of  J.  Q.  Adams  (1849).  An  edi- 
tion of  his  'Works*  appeared  in  1853,  includ- 
ing speeches,  addresses,  and  essays.  Consult 
the  autobiography  and  memoir  published  in 
1877;  Lothrop,  'William  Henry  Seward' 
(1896). 

Seward,  Neb.,  city,  county-seat  of  Seward 
County;  on  the  Big  Blue  River,  and  on  the  Chi- 
cago, B.  &  Q.  and  die  Fremont,  E.  &  M.  V. 
R.R.'s ;  about  26  miles  west  by  north  of  Lincoln, 
the  capital  of  the  State.  It  is  in  an  agricultural 
and  stock-raising  region,  in  which  wheat  and 
corn  are  the  chief  farm  products.  The  city 
has  flour  mills,  grain  elevators,  stock  yards,  and 
creameries.  There  is  a  large  trade  in  grain  and 
live  stock.  The  four  banks  have  a  combined 
capital  of  $210,000.  Pop.  (1890)  2,108;  (1900) 
1,970. 

Seward  Peninsula.     See  Alaska. 

Sewell,  sii'el,  Elizabeth  Inissing,  English 
novelist:  b.  Newport,  Isle  of  Wight,  19  Feb. 
1815.  She  wrote  extensively,  her  works  cover- 
ing travels,  religious  topics,  poetry,  and  various 
histories  for  young  people,  beside  the  novels 
upon  which  her  reputation  rests.  They  are  of 
the  High-Church  school  of  fiction,  were  once 
widely  popular  in  England  and  the  United 
States,  and  include:  'Amy  Herbert'  (1844); 
•Lauton  Parsonage'  (1846)  ;  'Margaret  Perci- 
val'   (1847);  'Ursula'   (1858);  etc. 

Sewell,  William  Joyce,  American  states- 
man :  b.  Castlcbar,  Ireland,  6  Dec.  1835 ;  d. 
Camden,  N.  J.,  27  Dec.  1901.  He  came  to  the 
United  States  in  1846,  served  as  a  sailor  for  a 
time,  and  later  engaged  in  business.  He  served 
in  many  battles  of  the  Civil  War,  and  at  its  close 
was  brevettcd  brigadier-general  and  major-gen- 
eral. He  was  interested  in  railroad  affairs  after 
the  war ;  was  elected  to  the  New  Jersey  senate 
in  1872,  and  was  president  of  that  body  in  1876, 
1879,  and  1880.  He  was  United  States  Senator 
from  New  Jersey  in  1881-7  and  1895-1901.  In 
1899  he  became  major-general  of  the  New  Jer- 
sey National  Guard. 

Sewellel,  a  terrestrial  rodent  (Haftodon 
rufus)  which  is  formed  into  a  family  by  it- 
self, and  regarded  as  a  connecting  link  between 
beavers  and  squirrels.  It  is  represented  by  a 
single  species  (//.  rufus),  restricted  to  "a  small 
area  on  the  west  coast  of  North  America,  in 
Washington,  Oregon,  and  California."  The 
aborigines  called  it  "Showt'l"  or  "Sewellel,"  the 
trappers  the  "Boomer"  or  "Mountain  Beaver." 
The  animal  is  plump,  with  broad  head,  short 
limb?!,  and  hardly  any  tail ;  measures  about  a 
foot  in  length  ;  and  has  a  brownish  color.  It 
lives  socially  in  colonics,  burrows  underground, 
and  lives  on  vegetable  matter.  As  a  connecting 
link  Haplodon  is  of  much  interest  to  naturalists. 


while  the  Indians  use  its  skin  and  probably  also 
its  flesh. 

Sewerage.     See  Sanitary  Engineering. 

Sewing  Machines.  On  17  July  1790  Thomas 
Saint,  an  llnglishnian,  secured  a  patent  on  a 
machine  to  be  used  for  "quilting,  stitching,  and 
sewing,  making  shoes  and  other  articles."  The 
patent  was  for  some  sort  of  a  machine  con- 
nected with  boot-making,  and  the  specifications 
and  drawings  of  the  patent  comprised,  among 
other  things,  a  crude  stitching  device  for  form- 
ing a  chain-stitch.  This  patent  was  discovered 
a  few  years  ago  by  a  searcher  among  the  an- 
cient archives  of  the  British  Patent  Office, 
where  it  had  lain  unnoticed  for  well-nigh  a 
century,  no  attempt,  so  far  as  is  known,  hav- 
ing ever  been  made  to  introduce  into  practical 
use  the  mechanisms  described  in  the  patent 
Between  1790  and  1841  several  parties  obtained 
patents  for  stitching  devices,  making  the  tam- 
bour and  chain-stitches,  none  of  which  was 
commercially  successful,  one  of  the  fatal  defects 
in  each  being  the  fact  that  the  cloth  had  to  be 
fed  by  hand.  When,  in  1841,  Newton  and 
Archbold  patented  in  England  a  needle  with 
an  eye  near  the  point,  and  which  is  essentially 
the  same  needle  now  in  use  by  all  sewing-ma- 
chine manufacturers,  one  of  the  greatest  diffi- 
culties that  had  theretofore  stood  in  the  way 
of  making  the  sewing  machine  a  practical  suc- 
cess was  overcome.  In  1818  a  sewing  machige 
which  made  a  back-stitch  was  invented  by  the 
Rev.  John  .\dams  Dodge,  of  Monkton,  Vt.,  but 
was  neither  patented  nor  manufactured  for  sale. 
The  first  sewing  machine  put  into  operation 
was  patented  in  France,  in  1830,  by  Barthlemy 
Thimonnier,  and  was  used  principally  in  the 
manufacture  of  clothing  for  the  French  army, 
but  it  was  later  destroyed  by  a  mob.  In  1848 
he  put  another  machine  on  the  market  and  on 
3  Sept.  1850  took  out  a  patent  in  the  United 
States. 

A  machine  having  a  needle  with  an  eye  near 
the  point  attached  to  the  end  of  the  vibrating 
arm  was  invented  and  manufactured  in  1832-4, 
in  New  York,  by  a  machinist  named  Walter 
Hunt.  This  machine  was  a  lock-stitch  and 
used  two  continuous  threads.  In  1842  a  ma- 
chine for  sewing  leather  and  various  other 
heavy  materials  was  invented  by  J.  J.  Green- 
ough.  but  this  did  not  become  generally  used. 
Ir.  1843  a  machine  somewhat  similar  to  the 
Greenough  machine  was  invented  by  George  H. 
Corliss.  This  had  an  automatic  feed,  and  tb: 
needles,  of  which  there  were  two,  were  run 
horizontally  through  the  goods  to  be  sewed. 
Numerous  other  inventions  were  made  between 
the  years  1849  to  1851,  the  most  important  of 
these  being  the  machine  for  the  manufacture  of 
clothing  made  by  Lerow  and  Blodgett.  This 
had  a  curved  shuttle,  adjustable  feed,  and  au- 
tomatic tension,  and  the  baster-platc  consisted 
of  a  circular  hoop  studded  with  pins.  The 
next  invention  patented  that  covers  a  funda- 
mental and  important  feature  was  that  of  John 
Bachclder,  patented  8  May  1849.  Bachelder's 
machine  was  the  first  to  embody  the  horizontal 
table  with  a  continuous  feeding  device  that 
would  sew  any  length  of  scam.  His  invention 
consisted  of  an  endless  leather  belt  set  with 
small  steel  points  projecting  up  through  the 
horizontal    table   and    penetrating   the    material 
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to  be  sewed,  carrying  it  along  intermittently  at 
a  proper  time  to  meet  the  action  of  the  needle. 
Elias  Howe,  Jr.,  began  his  experiments  in 
1843,  and  secured  his  first  patents  10  Sept.  1846. 
Howe's  principal  improvements  were  the  shut- 
tle, producing  the  lock-stitch,  and  the  feed  mo- 
tion. Later,  Howe  made  other  improvements, 
but  the  machine  bearing  his  name  was  not 
patented  until  1857.  Howe's  invention  con- 
sisted of  the  combination  of  the  eye-pointed 
needle  with  a  shuttle  for  forming  a  stitch,  and 
an  intermittent  feed  for  holding  and  carrying 
the  material  forward  as  each  stitch  is  formed. 
The  mechanical  device  for  the  feed  was  called 
the  "baster-plate,"  and  the  length  of  the  seam 
sewed  at  one  operation  was  determined  by  the 
length  of  this  plate.  The  material  to  be  sewed 
was  hung  by  pins  to  the  "bastcr-plate"  in  an 
upright  position,  and  if  the  scam  to  be  sewed 
was  of  greater  length  than  the  plate  it  was 
necessary  to  rehang  it  on  the  plate,  which  was 
moved  back  to  position  in  the  same  manner  as 
a  log  is  carried  back  and  forth  in  a  saw-mill. 

In  1847,  Allen  B.  Wilson,  then  working  as  a 
journeyman  cabinet-maker  in  Adrian,  Mich., 
conceived  the  idea  of  a  sewing  machine,  al- 
though he  had  never  heard  of  one.  He  did  not 
complete  full  drawings  of  his  machine  until  the 
latter  part  of  1848.  Early  in  1849,  he  deter- 
mined to  build  a  model,  and  began,  on  3  Feb. 
l84g,  the  construction  of  his  first  machine, 
which  he  completed  in  about  60  days.  Having 
been  compelled,  by  lack  nf  means,  to  construct 
every  part  of  the  machine  himself,  the  iron 
and  steel  as  well  as  the  wood,  although  he  was 
not  a  practical  machinist  and  lacked  suitable 
tools  for  the  metal  work,  the  machine  was 
consequently  of  imperfect  construction,  and 
could  not  illustrate  in  the  best  manner  the 
principles  of  his  invention.  It  worked,  how- 
ever, and  with  it  were  made  dress  waists  and 
other  articles  that  severely  tested  its  capacity. 
This  machine  made  the  lock-stitch,  the  lower 
thread  being  carried  by  a  double-ended  shuttle. 
The  machine  contained  the  first  automatic  feed 
movement  ever  produced,  and  was  the  first  that 
cnuld  sew  curved  seams  or  turn  a  sharp  angle. 
Without  such  a  device,  the  machine  would  have 
been  a  practical  failure,  as  Howe's  really  was, 
and  as  vere  all  others  tmtil  Mr.  Wilson's  in- 
ventions. His  first  device  was  what  is  known 
as  the  "tvi^o-motion  feed,"  to  distinguish  it  from 
his  "four-motion  feed."  a  still  more  efifective 
device  afterward  invented  by  him.  The  "two- 
motion  feed"  consisted  of  a  horizontally  recip- 
rocating tooth  .surface  (the  pitch  of  the  teeth 
being  forward')  engaging  the  material  at  all 
times,  and  while  the  needle  was  in  the  material 
moving  back  to  take  a  new  stroke.  A  patent 
on  this  machine  was  granted  Mr.  Wilson  on 
12  Nov.  7850.  Wilson  had,  while  in  New  York, 
constructed  a  model  of  a  machine  containing  a 
rotary  hook  and  reciprocating  bobbin,  gave  all 
his  energies  to  perfecting  the  new  machine,  and 
obtained  a  patent  for  it  12  Aug.  1S51. 

It  is  a  remark.able  coincidence  that  on  the 
same  day  a  patent  was  granted  to  Isaac  M. 
Singer  for  his  first  machine.  The  main  feat- 
ures of  the  Singer  machine  were  its  straight 
needle,  working  at  the  extremity  of  a  station- 
ary overhanging  arm,  and  its  feed,  consisting  of 
a  roughened  wheel.  A  straight  shaft  in  the 
overhanging   arm   imparted   the   motion   to   the 


needle,  and  the  shuttle  was  driven  in  its  race 
below  the  feed  table  by  a  mechanism  deriving 
its  motion  from  the  shaft  by  means  of  gearing. 
The  feed  consisted  of  an  iron  wheel  with  a 
corrugated  surface,  the  top  of  which  was 
slightly  elevated  above  the  level  surface  of  the 
table.  By  an  intermittent  motion  the  feed 
carried  the  cloth  forward  between  stitches  with- 
out injury  to  the  fabric.  This  device  permitted 
the  cloth  to  be  turned  in  any  direction  by  the 
operator  while  sewing,  wdiich  was  impossible 
with  the  styles  of  feed  which  perforated  the 
goods.  The  material  was  held  in  place  by  a 
presser  foot  alongside  the  needle.  This  presser 
foot  embraced  an  important  feature  possessed 
by  no  other  sewing  machine  up  to  that  time  — 
the  yielding  spring,  which  would  permit  of 
passage  over  seams,  and  adjust  itself  automati- 
cally to  any  thickness  of  cloth.  It  was  claimed 
that  this  was  an  improvement  over  Mr.  Wil- 
son's first  feed,  in  that  there  was  no  backward 
motion  while  in  contact  w-ith  the  cloth.  It  had, 
however,  the  disadvantage  of  touching  the  cloth 
only  on  a  small  portion  of  its  periphery  — 
theoretically  at  only  a  point,  and  practically 
only  a  little  more.  It  was  claimed  by  Messrs. 
Wheeler  &  Wilson  to  be  really  an  infringement 
of  Wilson's  patent,  the  principle  of  which  was 
the  holding  of  the  cloth  between  a  roughened 
or  toothed  surface  on  the  under  side  and  a 
smooth  surface  touching  it  with  an  intermittent 
motion,  permitting  the  turning  of  the  cloth  in 
either  direction  while  the  machine  was  in  mo- 
tion ;  and  this  claim  was  sustained  by  the 
court. 

On  19  Dec.  1854,  a  patent  was  issued  for 
Mr.  Wilson's  celebrated  "four-motion  feed,"  so 
called  from  the  peculiarity  of  the  device  by 
which  the  flat-toothed  surface  of  the  feed,  being 
in  contact  with  the  cloth,  is  moved  forward, 
carrying  the  cloth  with  if,  then  drops  out  of 
contact  with  the  cloth,  is  moved  backward  and 
then  rises  up  against  the  cloth  and  is  again 
ready  fnr  the  first  motion.  This  device  solved 
the  problem  of  a  thoroughly  practical  and 
effective  feed,  and  was  soon  generally  adopted 
and  has  become  the  feed  motion  of  the  world. 
This  feed  motion,  although  it  was  not  patented 
until  this  late  date,  had  been  long  previously 
invented  by  Mr.  Wilson,  and  was  described  in 
his  application  for  a  patent  in  1851,  but  the 
claim  was  not  pursued  for  the  reason  that  he 
believed  at  the  time  that  he  had  been  .antici- 
pated by  W.  O.  Grover,  of  the  firm  of  Grover 
&  Baker.  It  was  ascertained  afterward,  how- 
ever, that  Mr.  Wilson  was  really  prior  in  the 
invention,  and,  without  contest  on  the  part  of 
ATr.  Grover.  the  patent  was  granted  to  Mr. 
Wilson.  This  machine  was  invented  by  Grover 
&  Baker  on  11  Feb.  1851,  and  had  a  double-loop 
stitch  made  by  a  combination  of  a  circular  re- 
ciprocating under  needle  and  a  curved  upper 
needle  wnth  an  eye  near  the  point.  This  elimi- 
nated both  shuttle  and  bobbin  and  rendered  it 
possible  for  the  upper  and  under  threads  to 
be  taken  from  commercial  spools.  These  ma- 
chines, though  once  popular,  are  not  now  manu- 
factured. 

In  1855  litigation  arose  involving  the  three 
principal  sewing-machine  companies  then  m 
existence,  each  claiming  that  the  others  were 
infringing  upon  certain  of  their  patent  rights, 
and  numerous  suits  were  instituted,  more  par- 
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ticularly  by  Howe,  whose  patents  were  so  skill- 
fully drawn  that  he  claimed  all  others  were 
infringements. 

In  1856  the  three  principal  sewing-inachine 
companies  —  Wheeler  &  Wilson,  Singer  and  the 
Grover  &  Baker — formed  a  combination.  It 
was  contracted  by  the  three  companies  and  Mr. 
Howe  that  they  would  stop  their  litigation, 
and,  with  a  fair  payment  to  each  other  and  to 
Mr.  Howe  for  special  rights,  would  carry  on 
the  business  with  only  honorable  competition. 
They  finally  agreed  to  license  any  responsible 
person  who  should  propose  to  engage  in  the 
manufacture  of  a  good  machine  on  the  pay- 
ment of  a  royalty,  which  for  several  years  w-as 
$3  on  a  machine. 

The  next  machine  to  be  put  on  the  market 
was  the  Willcox  &  Gibbs,  This  machine,  which 
had  a  rotating  hook  for  using  a  single  thread 
to  make  the  twisted  loop-stitch,  was  first  pat- 
ented in  June  1857,  by  James  E.  H.  Gibbs,  of 
Millpoint,  Va.  Later  James  Willcox,  of  Phila- 
delphia, added  some  further  improvements,  and 
the  machine  then  became  known  as  the  Willcox 
&  Gibbs.  Several  years  afterward  an  auto- 
matic tension  was  placed  on  this  machine  by 
Charles  H.  Willcox. 

While  the  manufacture  of  machines  for  the 
home  has  been  developing  and  progressing, 
those  for  manufacturing  purposes  have  in  no 
less  a  degree  been  brought  to  a  state  bordering 
on  perfection.  There  are  now  machines  for 
making — -or  which  have  special  attachments  for 
making  —  every  conceivable  article  of  clothing, 
upholstery,  embroidery,  leather  goods,  etc.  We 
have  the  button-hole,  the  button-sewer,  the 
French-knot,  the  faggoting,  feather-stitching, 
hemstitch,  side  and  box-plaiters,  corset  ma- 
chines ;  the  cylinder  for  seam  work  on  sleeves, 
trousers,  bootlegs,  leather  buckets,  etc. ;  ma- 
chines for  embroidery,  smocking,  carpet,  awn- 
ings, etc. ;  the  single  and  double-needle  ma- 
chines and  those  with  four,  six,  and  eight 
needles  for  glove  work,  special  machines  for 
overalls,  sail-making,  flag-making,  and  a  host 
of  others  too  numerous  to  mention.  Many  of 
the  machines  may  be  used  for  several  different 
purposes  by  simply  changing  the  style  of  feed 
motion,  presser  foot,  needle,  etc.,  while  the 
other  parts  of  the  mechanism  remain  substan- 
tially the  same.  There  have  been  several  thou- 
sand patents  granted  on  sewing  machine  appli- 
ances. 

The  production  of  sowing  machines  has  be- 
come a  wonderful  industry  in  the  United  States, 
which  leads  the  world  in  tlicir  manufacture. 
In  igoo  there  \vcre  58  concerns  engaged  in  the 
industry,  capitalized  at  $18.7,30.459;  employing 
624  salaried  clerks  and  officials,  with  salaries 
aggregating  $8j2.-(68.  and  7o,6x!;  wage-earners, 
with  w^^gcs  of  $6.213.9.38;  their  miscellaneous 
expenses  were  $864,451  ;  co.st  of  material  used, 
$7,800,706;  and  the  value  of  their  production 
was  $18,314,419.  Besides  these  there  were  7 
establishments  making  sewing-machine  cases, 
producing  goods  aimually  to  the  value  of 
$2,815,142.  The  product  in  lOoo  included  747,587 
machines  for  domestic  use  and  55.227  machines 
for  manufacturing  purposes.  In  the  same  year 
the   exports   amounted   to  $4,541,774. 

Sexagesima  (seks-a-jes'T-ma)  Sunday,  the 
second     Sunday    before    Lent.     See    Quinqua- 

GESIMA. 


Sextant,  a  portable  instrument  for  measur- 
ing the  altitudes  of  the  heavenly  bodies  above 
the  horizon,  or  their  angular  distance  as  seen  in 
the  sky.  It  was  invented  independently  by 
Thomas  Godfrey,  of  Philadelphia,  and  Captain 
H.adley  of  the  British  Navy,  about  1730.  The 
principles  on  which  it  works  will  be  seen  by  a 
study  of  Fig.   i.     C  is  a  plain  flat  mirror,  of 


■'^^. 


Fig.   1. 

wdiich  the  polished  side  is  turned  downward 
and  toward  the  left.  H  is  a  flat  plate  of  pol- 
islied  glass  through  which  an  eye  placed  at  E 
may  view  a  distant  object  in  the  direction  K  by 
light  coming  through  it  in  the  direction  of  the 
dotted  lines.  Light  emanating  from  another 
object  O  or  P  and  falling  on  the  mirror  C  will, 
where  the  mirror  is  properly  directed,  be  re- 
flected along  the  line  CH  and,  in  striking  the 
glass  plate  H,  a  certain  portion  of  it  will  be 
reflected  in  the  direction  HE,  so  that  the  ob- 
server with  his  eye  at  E  will  see  both  the 
objects  K  and  O  or  P  in  coincidence.  If  the 
mirror  C  is  set  parallel  to  H  as  in  the  figure, 
the  rays  KE  and  OC  will  be  parallel,  and  may 
therefore  be  considered  as  emanating  from  the 
same  object  at  an  infinite  distance. 

Thus  the  eye  will  see  two  images  in  the 
mirror  as  if  together.  But  if  the  mirror  C 
be  moved  into  a  different  direction,  that  shown 
by  the  dotted  line  AB  for  example,  the  direction 
of  the  ray,  the  direction  of  the  line  PC,  the 
rays  along  which  are  reflected  to  H,  will  deviate 
from  OC  by  double  the  angle  through  which 
the  mirror  has  turned.  This  doubling  is 
caused  by  the  fact  that  the  angles  of  incidence 
and  reflection  arc  both  changed  by  the  motion 
of  C.  It  follows  that  if  the  observer  can  mea- 
sure the  angle  between  the  mirror  C  and  H, 
doubling  this  angle  will  give  him  the  difference 
of  direction  between  the  rays  coming  from  K 
and  from  P. 

The  sextant  is  used  to  measure  this  angle. 
The  essential  parts  of  it  are  shown  in  Fig.  2. 
The  part  ABC  consists  of  the  arc  AB  round 
C  as  a  centre  and  firnfly  fastened  by  the  radii 
CB  and  C.'\  which  are  again  firmly  coiniected 
by  a  framework  not  shown  in  the  figure.  To 
this  framework  is  attached  the  fixed  plate  of 
glass  H,  of  which  the  lower  half  is  silver  while 
the  upper  half  is  transparent.  T  is  a  telescope, 
also  firmly  fixed  to  the  frame,  through  which 
the  eye  looking  in  at  E  may  sec  a  distant  object 
through  the  transparent  portion  of  the  mirror, 
and  at  the  same  time  sec  any  other  object  by 
the     light     reflected     from     the     silvered     part. 
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The  arc  AB  is  graduated  to  degrees  and 
fractions  as  shown  by  the  figures.  Owing 
to  the  doubling  of  the  angle,  the  measures 
on  the  arc  BA  are  also  double.     That  is  to  say, 


Fig.  2. 

this  arc  is  only  60  degrees  in  length,  but  is 
divided  into  120  degrees,  so  as  to  show  the 
actual  altitudL  of  the  object  observed. 

RM  is  a  movable  arm  carrying  a  mirror  C 
called  the  index  glass,  fixed  to  it  perpendicularly 
at  its  upper  end.  The  arm  revolves  around  C 
as  a  centre.  At  its  lower  end  there  is  an  index 
mark  and  vernier  by  which  the  position  of  the 
arm  with  respect  to  the  graduations  on  the  arc 
may  be  determined. 

The  altitude  of  a  heavenly  body  at  C  is  then 
measured  by  the  observer  taking  the  instrument 
in  his  hand  and  holding  it  in  a  vertical  position, 
with  the  telescope  ET  horizontal,  so  that  the  sea 
horizon  may  be  seen  through  the  transparent 
part  of  the  horizon  glass  H.  The  observer  facing 
in  the  vertical  plane  of  the  sun  or  other  object 
then  turns  the  arm  R'Xl  around  the  centre  C 
until  he  brings  the  sun  into  sight,  through  its 
rays  being  reflected  first  from  C  and  then  from 
H.  When  the  limb  of  the  sun  is  thus  made  to 
coincide  with  the  horizon,  the  angle  through 
which  the  arm  RM  has  moved  from  parallelism 
is  shown  by  the  position  of  the  index  on  the 
graduated  arc  BA,  which  is  then  determined  by 
the  vernier. 

In  ordinary  use  the  navigator  never  has  to 
measure  angles  exceeding  90  degrees.  In  this 
case  the  arc  BA  need  only  to  be  45  degrees  in 
actual  length.  The  instrument  is  then  called  a 
quadrant.  This  was  the  original  form  used  by 
Hadley. 

For  very  accurate  use  the  arc  is  extended 
down  so  as  to  form  a  complete  circle.  A  spe- 
cial device  is  employed  to  bring  about  the 
proper  reflection  of  the  light;  but  the  reflecting 
circle,  as  the  instrument  is  called,  is  too  com- 
plicated to  admit  of  common  use  by  the 
navigator.  „    .., 

S.  Newcomb. 

Sextet  (from  Lat.  scxtus.  sixth).  In  music, 
a  composition  for  six  voices  or  instruments,  or 
for  voices  with  instrumental  accompaniment. 
Instrumental  sextets  are  generally  compositions 
in  sonata  form. 


Sexton,  a  church  officer  whose  duties  con- 
sist in  taking  care  of  the  church  generally,  to 
which  used  to  be  added  the  duty  of  digging 
and  filling  up  graves  in  the  churchyard,  wlien 
the  church  had  a  cemetery  attached  to  it.  In  the 
United  States  the  sexton  is  also  very  often  an 
undertaker,  and  thus  continues  in  a  form  differ- 
ent from  the  old-time  sexton,  to  attend  to  the 
interment  of  church  members. 

Sex'tus  (surnamed  Empiricus,  from  his 
belonging  to  the  empiric  school  of  medicine) 
was  a  skeptic  who  flourished  in  the  first  half 
of  the  3d  century.  He  was  a  Greek  by  birth, 
and  lived  at  Alexandria  and  Rome.  Skepticism 
appears  in  his  writings  in  the  most  perfect  state 
which  it  reached  in  ancient  times.  (See  Scep- 
ticism.) We  have  two  works  by  him,  written 
in  the  Greek  language,  and  they  are  the  source 
of  our  knowledge  of  the  Greek  skeptical  phi- 
losophy. One  of  them  entitled  'Outlines  of 
Pyrrhonism,'  in  three  books,  explains  the 
method  of  Pyrrho ;  the  other,  entitled  'Against 
the  Mathematicians,*  is  an  attempt  to  apply 
that  method  to  all  the  prevailing  philosophical 
systems  and  other  branches  of  knowledge. 

Sexual  Selection,  a  term  invented  by  Dar- 
win to  denote  a  special  phase  of  natural  selec- 
tion, depending  on  a  competition  between  rival 
males,  in  which  a  premium  is  set  on  those  quali- 
ties which  favor  their  possessors  in  securing 
mates.  This  competition  takes  two  forms :  On 
the  one  hand,  rival  mates,  for  instance  stags  or 
gamecocks,  fight  with  one  another,  and  the 
conquerors  have  naturally  the  preference  in 
mating;  on  the  other  hand,  rival  males  some- 
times seem  to  vie  with  one  another  in  displaying 
their  attractive  qualities  before  their  desired 
mates,  who,  according  to  Darwin,  choose  those 
that  please  them  best.  Darwin  gives  the  follow- 
ing summary  of  his  theory: 

It  has  been  shown  that  the  largest  number  of  vigor- 
ous offspring  will  be  reared  from  the  pairing  of  the 
strongest  and  best-formed  males,  victorious  in  contests 
over  other  males,  with  the  most  vigorous  and  best-nour- 
ished females,  which  are  the  first  to  breed  in  the  spring. 
If  such  females  select  the  more  attractive  and,  at  the 
same  time,  vigorous  males,  they  will  rear  a  larger  num- 
ber of  offspring  than  the  retarded  females,  which  must 
pair  with  the  less  vigorous  and  less  attractive  males.  So 
it  will  be  if  the  more  vigorous  males  select  the  more  at- 
tractive and,  at  the  same  time,  healthy  and  vigorous 
females;  and  this  will  especially  hold  good  if  the  male 
defends  the  female,  and  aids  in  providing  food  for  the 
young.  The  advantage  thus  gained  by  the  more  vigor- 
our  pairs  in  rearing  a  larger  number  of  offspring  has 
apparently  sufficed  to  render  se.xual  selection  efficient. 

In  regard  to  the  second  aspect  of  sexual 
selection,  in  which  the  females  are  believed  to 
exercise  some  choice,  giving  the  preference  to 
those  suitors  which  have  brighter  colors, 
more  graceful  forms,  sweeter  voices,  or  greater 
charms  of  some  kind,  there  is  no  little  difference 
of  opinion.  Darwin  indeed  believed  strongly  in 
the  female's  choice,  and  referred  to  this  process 
of  selection  many  of  the  qualities  which  dis- 
tinguish male  animals.  The  females  "have  by 
a  long  selection  of  the  more  attractive  males 
added  to  their  beauty  or  other  attractive  quali- 
ties." On  the  other  hand,  Alfred  Russel  Wal- 
lace maintains  a  very  different  position.  "There 
is,'-  he  says,  "a  total  absence  of  any  evidence 
that  the  females  admire  or  even  notice  the  dis- 
play of  the  males.     Among  butterflies  there  is 
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literally  not  one  particle  of  evidence  that  the 
female  is  influenced  by  color  or  even  that  she 
has  any  power  of  choice,  while  there  is  much 
direct  evidence  to  the  contrarj'."  Against  this, 
G.  W.  and  E.  G.  Peckham,  in  their  careful  essay 
on  sexual  selection  in  spiders,  state  that  they 
have  in  the  Atlidcc  "conclusive  evidence  that  the 
females  pay  close  attention  to  the  love  dances 
of  tlie  males,  and  also  that  they  have  not  only 
the  power,  but  the  will,  to  exercise  a  choice 
among  the  suitors  for  their  favor."  Some  ob- 
servers of  birds  are  also  confident  that  the 
females  choose  the  more  musical  or  otherwise 
attractive  males.  But  again  Wallace  maintains 
that  the  fact  that  every  male  bird  finds  a  mate 
"would  almost  or  quite  neutralize  any  effect  of 
sexual  selection  of  color  or  ornament ;  since  the 
less  highly  colored  birds  would  be  at  no  dis- 
advantage as  regards  leaving  healthy  offspring." 

The  theory  of  sexual  selection  is  of  consid- 
erable importance  in  a  general  theory  of  evolu- 
tion. This  may  be  illustrated  in  reference  to 
the  bright  plumage  of  many  birds.  If  we 
postulate  successive  crops  of  variations  (which 
cannot  at  present  be  completely  rationalized), 
if  we  acknowledge  that  there  is  really  "prefer- 
ential mating"  among  birds  (which  is  not  readily 
proved  or  disproved),  if  we  believe  that  the 
females  are  sensitive  to  the  slight  excellences 
which  distinguish  one  suitor  from  another 
and  that  their  choice  of  mates  is  determined  by 
these  excellences  (which  Wallace  emphatically 
denies),  then  we  may  say  that  the  greater  bright- 
ness of  male  birds  may  have  been  evolved  by 
sexual  selection.  This  was  Darwin's  opinion. 
The  brighter  males  succeeded  better  than  their 
rivals  in  the  art  of  courtship;  the  variations 
which  gave  them  success  were  transmitted  to  the 
offspring;  gradually  the  qualities  were  estab- 
lished and  enhanced  as  secondary  sexual  charac- 
ters of  the  species.  But  Wallace  interpreted  the 
facts  quite  otherwise.  The  relatively  plain  plum- 
age of  the  female  birds  was  due  to  natural 
selection,  eliminating  those  whose  conspicuous- 
ness  during  incubation  was  fatal,  fostering  those 
whose  coloring  was  protective.  Just  as  Daines 
Harrington,  a  naturalist,  still  remembered  as  the 
correspondent  of  Gilbert  White,  suggested 
(177,?)  that  singing  birds  were  small  and  hen 
birds  mute  for  safety's  sake,  so  Wallace  main- 
tained that  female  birds  had  forfeited  brightness 
as  a  ransom  for  life. 

The  doubts  and  difficulties  arouse  skepticism 
as  to  tlic  thoroughness  of  the  explanations  of 
secondary  sexual  characters  suggested  either  by 
Darwin  or  by  Wallace.  It  is  not  surprising, 
therefore,  to  find  Mivart's  explanation  of  the 
beauty  of  males  as  the  direct  expression  of  an 
internal  force,  or  Mantegazza's  hints  as  to  physi- 
ological explanation  of  the  sexual  divergence,  or 
Brook's  reference  to  "something  witliin  the  ani- 
mal which  determines  that  the  male  should  lead 
and  the  female  follow  in  the  evolution  of  new 
breeds."  Ceddes  advanced  further,  endeavoring 
to  interpret  the  secondary  sexual  characters  as 
outcrops  of  the  relative  preponderance  of  ana- 
bolism  and  katabolism  characteristic  of  females 
and  males  respectively.  Gay  coloring  —  some- 
times at  least  due  to  pigmented  waste  products 
—  is  regarded  as  a  characteristic  expression  of 
the  predominantly  katabolic  or  male  sex,  and 
quiet  plainness  is  equally  natural  to  the  more 
anabolic  females.     But  this  theory,  which  seeks 


to  rationalize  the  variations  which  Darwin 
simply  postulated,  is  by  no  means  inconsistent 
with  a  recognition  of  se.xual  selection  as  an 
accelerant  directive  process  in  the  evolution  of 
male  brightness,  or  of  natural  selection  as  a 
retardative  directive  process  eliminating  disad- 
vanlageously  conspicuous  females. 

Wallace  in  his  later  works  advanced  toward 
a  rational  interpretation  of  the  variations  which 
he  was  previously  content  to  postulate  as  facts. 
For  he  says  that  "ornament  is  the  natural  out- 
come and  direct  product  of  superabundant  health 
and  vigor,"  and  is  "due  to  the  general  laws  of 
growth  and  development."  It  seems  to  some 
that  this  mode  of  interpreting  characters  is  of 
far-reaching  importance,  and  that  it  affects  not 
only  the  theory  of  sexual  selection  but  that  of 
natural    selection    as    well. 

To  sum  up,  the  problems  involved  in  sexual 
selection  are  (l)  what  physiological  conditions 
explain  the  secondary  sexual  characters  which 
so  often  distinguish  males  and  females;  (2)  to 
what  extent  and  in  what  degree  of  refinement 
does  preferential  mating  occur;  and  (3)  to  what 
e.xtent  has  sexual  selection  guided  the  differen- 
tiation of  the  sexes  alike  in  distinctive  qualities 
and  in  esthetic  sensitiveness?  Before  these 
problems  can  be  adequately  solved  many  more 
facts  must  be  accumulated. 

Consult:  Darwin,  'Origin  of  Species,'  'De- 
scent of  Man';  Wallace,  'Natural  Selection,' 
'Darwinism'  ;  L.  Morgan,  'Habit  and  Instinct,' 
and  other  books. 

Seychelles,  sa-shel',  a  group  of  islands  in 
the  Indian  Ocean,  belonging  to  England.  Their 
formation  is  peculiar,  as  they  are  the  only 
tropical  islands  of  granite  structure.  The  archi- 
pelago comprises  80  islands,  rising  precipitously 
from  the  water  to  a  height  of  2.998  feet  in  the 
largest  of  the  group,  Mahe,  which  has  an  area 
of  sSyi  square  miles.  Mahe  is  central  and,  with 
a  few  of  the  others,  is  inhabited.  The  white 
sandy  beaches  are  enclosed  by  coral  reefs.  The 
soil  is  fertile,  the  climate  temperate.  There  are 
many  brooks  and  streams.  The  islands  are  cov- 
ered with  verdure  (enormous  ferns,  sensitive 
plants,  and  palms  grow)  and  valuable  woods, 
adapted  to  cabinet  work  or  ship-building.  Va- 
nilla, coffee,  cocoa,  spices,  tobacco,  corn,  tropical 
fruits,  and  vegetables  are  grown.  The  exports 
are  the  fibres,  nuts,  and  oil  of  the  cocoanut 
palm ;  vanilla,  soap,  tobacco,  tortoise-shell,  and 
vacoa  bags.  The  imports  are  cotton,  coal,  wine, 
coffee,  and  cotton  goods.  Coco-dc-mer  (q.v.) 
is  peculiar  to  Praslin.  Enormous  tortoises  of 
the  edible  sort  are  common.  The  adjacent  seas 
contain  numerous  fish,  some  of  gorgeous  colors. 
The  inhabitants  contruct  their  homes  of  a  species 
of  coral  which  glistens  like  marble  and  is  hewn 
into  massive  blocks.  The  chief  harbor  is  Port 
Victoria,  on  Mahe  Island.  There  is  nnich  land 
suitable  to,  but  not  as  yet  under,  cultivation. 
The  Seychelles  were  discovered  by  the  Portu- 
guese, and  first  colonized  by  the  French  (174.^), 
of  whom  the  present  inhabitants  are  descendants. 
The  British  captured  the  islands  in  1794,  and 
at  the  Peace  of  1814  they  were  ceded  to  them. 
Pop.    (1901)    19,237. 

Seychelles  Cocoanut,  a  palm  {I.odoicea 
srchiiliiniiii ),  peculiar  to  the  Seychelles  Islands, 
sometimes  100  feet  high,  crowned  by  innnense 
palmate  leaves,  which  make  good  material   for 
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hat  plaiting  and  basketry,  and  when  mature  are 
used  for  house  partitions  and  for  thatching. 
The  fruits  are  gigantic  in  size,  sometimes  weigh- 
ing as  much  as  50  pounds,  and  were  anciently 
supposed  to  grow  on  sub-marine  palms,  since 
they  were  found  only  when  washed  ashore  on 
Asiatic  coasts.  This  circumstance  caused  many 
superstitions  to  arise,  especially  that  they  were 
a  powerful  cure  for  snake  poison,  and  they 
therefore  commanded  high  prices  in  the  East, 
and  were  called  coco-de-mer,  sea,  double,  or 
Maldive  cocoanuts.  There  are  from  one  to 
four  stony  nuts  in  a  husk,  each  being  deeply 
lobed  at  each  end.  This  floating  apparently 
double  nut  may  have  given  rise  to  the  types  of 
twin  boats.  The  unripe  fruit  is  edible  and  the 
hard  black  shell  of  the  nuts  is  carved  into  orna- 
ments and  fakers'  drinking  cups.     See  Palms. 

Seymour,  se'mor,  a  noble  English  family 
of  Norman  origin.  Their  name  is  corrupted 
from  Saint  Maur,  their  seat  in  Normandy.  They 
acquired  lands  in  Monmouthshire  in  the  begin- 
ning of  the  13th  century,  and  early  in  the  15th 
century  added  to  these  estates  others  in  Somer- 
setshire. The  first  member  to  become  con- 
spicuous was  Sir  John  Seymour,  the  father  of 
the  third  wife  of  Henry  VIII.  and  of  Edward 
Seymour,  protector  of  the  realm  of  England  dur- 
ing the  minority  of  Elward  VI.,  whose  uncle 
he  was.  He  commanded  in  a  maritime  expedi- 
tion against  the  Scots  in  1544,  when  he  landed 
a  body  of  troops  at  Leith,  and  set  fire  to  the 
city  of  Edinburgh.  By  the  will  of  Henry  he 
was  nominated  one  of  the  council  of  regency 
during  the  minority  of  Edward  VL ;  but,  not 
content  with  his  share  of  power,  he  procured 
himself  to  be  appointed  governor  of  the  king 
and  protector  of  the  kingdom  (January  1547). 
In  the  month  following  he  obtained  the  post 
of  lord-treasurer,  was  created  first  Duke  of 
Somerset,  and  made  earl-marshal.  The  same 
year  he  headed  an  army,  with  which  he  invaded 
Scotland,  and  after  having  gained  the  victory 
of  Musselburgh  returned  in  triumph  to  England. 
His  success  excited  the  jealousy  of  the  Earl 
of  Warwick  and  others,  who  procured  his  con- 
finement in  the  Tower.  Six  months  after  he 
obtained  a  full  pardon  from  the  king,  and  was 
ostensibly  reconciled  to  his  adversary,  Lord 
Warwick.  The  reconciliation  was  probably  in- 
sincere, as  Warwick  caused  Somerset  to  be 
again  arrested,  in  October  155 1,  on  the  charge  of 
treasonable  designs.  He  was  tried,  found  guilty, 
attainted,  and  beheaded  on  Tower  Hill  in  Jan- 
uary 1552.  His  eldest  son  by  his  second  wife 
was  created  by  Elizabeth  Earl  of  Hertford.  The 
Earl  of  Hertford  under  Charles  II.  having  dis- 
tinguished himself  in  support  of  the  roval  cause 
durmg  the  parliamentary  war,  obtained  in  his 
favor  the  revival  of  the  title  of  Duke  of  Somer- 
set, and  took  his  seat  in  the  House  of  Lords 
as  second  duke  in  1660.  On  the  extinction  of 
his  line  the  descendants  of  the  first  Duke  of 
Somerset  by  his  first  wife  claimed  the  title, 
and  on  the  advice  of  the  attorney-general  that 
claim  was  pronounced  good  by  the  House  of 
Lords,  in  which  body  the  descendants  of  that 
claimant  still  hold  a  place. 

Seymour,     George     Franklin^     American 

Trotestant  Episcopal  Ijishop:  1,.  New  York  5  Jan 
1S20:  d.  Sprmgheld,  111..  8  Dec.  1906.  He  was 
graduated  from  Columbia  in  1850,  from  the  Gen- 


eral Theological  Seminary  in  1854,  and  ordained 
in  the  priesthood  in  1855.  He  held  various 
charges  in  New  York  State,  founded  Saint 
Stephen's  College  at  Annandale,  N.  Y.,  in  1855. 
and  was  its  warden  until  1861.  In  1865-79  he 
was  professor  of  ecclesiastical  history  at  the 
General  Theological  Seminary,  of  which  he  was 
also  dean  in  1875-g.  and  in  1878  he  was  conse- 
crated first  bishop  of  Springfield.  He  published  : 
'What  is  Modern  Romanism'  (1885)  ;  'Mar- 
riage and  Divorce'  C189.1);  'The  Church  Idea 
of  the  Family'  (i8qg);  'Sacraments  and  Prin- 
ciples of  the  Church'    (i  vol.  1903)  ;  etc. 

Seymour,  Horatio,  American  statesman;  b. 

Pompey  Hill,  Onondaga  County,  N.  Y.,  31  May 
1810;  d.  Utica,  N.  Y.,  12  Feb.  1886.  He  was 
educated  at  Geneva  Academy  (now  Hobart  Col- 
lege) and  at  a  military  school  at  Middletown, 
Conn. ;  studied  law  at  Utica  and  was  admitted 
to  the  bar  in  1832.  In  1833  he  became  military 
secretary  to  Governor  Marcy  and  held  the  posi- 
tion six  years.  He  was  elected  to  the  State 
assembly  by  the  Democrats  of  Oneida  County 
in  1841 ;  was  mayor  of  Utica  in  1842 ;  re-entered 
the  assembly  in  1843  where,  as  chairman  of  the 
committee  on  canals,  he  outlined  the  policy  sub- 
sequently followed  by  the  State.  He  was  chosen 
speaker  in  1845,  and  nominated  for  governor  in 
1850,  was  defeated  by  Washington  Hunt,  but 
in  1852  was  elected  by  a  large  majority.  Dur- 
ing his  term  a  prohibition  law  was  passed  by 
the  legislature  and  was  vetoed  by  him  as  uncon- 
stitutional. The  strong  temperance  sentiment 
prevalent  at  the  time  made  his  act  very  unpopu- 
lar. During  the  term  of  his  successor  the  vetoed 
law  was  again  passed  by  the  legislature,  but  was 
declared  unconstitutional  by  the  Court  of  Ap- 
peals. He  was  again  elected  governor  in  1862 
and  made  an  unequivocal  declaration  in  favor  of 
the  supremacy  of  the  Constitution  and  the  resto- 
ration of  the  Union,  though  he  denied  that  the 
War  was  the  unavoidable  result  of  slavery,  or 
that  slavery  should  be  abolished  in  order  to 
restore  the  Union.  In  July  1863  serious  riots 
broke  out  in  New  York,  involving  loss  of 
life  and  destruction  of  property.  These  were 
caused  by  the  draft-law  which  discriminated 
against  New  York  city,  in  the  allotment  of 
quotas.  The  (jovernor's  complaint  to  the  Presi- 
dent secured  an  investigation  which  resulted  in 
procuring  a  correction  of  the  errors  of  the 
enrolment.  In  186S  he  was  nominated  for  the 
Presidency,  but  was  defeated  by  Ulysses  S. 
Grant.  (Consult:  Croly,  'Seymour  and  Blair: 
their  Lives  and  Services'  (1868")  ;  Hartley,  'Ho- 
ratio Seymour'    (1886). 

Seymour,  Lady  Jane,  queen  of  England: 
b.  England  about  1509:  d.  Hampton  24  Oct.  1537. 
She  was  the  third  wife  of  Henry  VHI.  (q.v.) 
and  the  mother  of  Edward  VI.  (q.v.).  She  was 
the  first  maid  of  honor  to  .Anne  Boleyn,  whom 
she  supplanted  in  1536,  and  favored  the  Prot- 
estant Reformation. 

Seymour,  Thomas  Hart,  American  legis- 
lator and  diplomat:  b.  Hartford,  Conn.,  1808; 
d.  there  3  Sept.  1868.  He  was  educated  at  a 
military  academy  at  Middletown,  Conn.,  became 
a  lawyer  at  Hartford,  and  was  editor  of  'The 
Jeffersonian  Democrat'  in  1837.  He  was  a 
member  of  Congress  in  1843-5,  served  through 
the  Mexican  War,  rising  to  the  rank  of  colonel, 
and  in  1850-3  was  governor  of  Connecticut.     He 
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was  United  States  minister  to  Russia  in  1853-7, 
and  during  the  Civil  War  acted  as  leader  of  llie 
Connecticut  Peace  Democrats,  in  which  con- 
nection he  lost  much  of  his  popularity. 

Sey.mour,  Truman,  American  soldier:  b. 
Burlington,  Vt.,  25  Sept.  1824;  d.  Florence, 
Italy,  30  Oct.  1891.  He  was  graduated  from 
West  Point  in  1846,  fought  in  the  iNIexican  War 
and  was  brevetted  captain.  In  1850-3  he  was 
assistant  instructor  at  ^^'est  Point,  served  in 
the  Seminole  war  of  1856-S,  and  under  Major 
Anderson  at  the  defense  of  Fort  Sumter  in  1861, 
receiving  the  brevet  of  major  in  recognition  of 
his  services.  He  became  chief  of  artillery  in 
McCall's  division  of  the  Army  of  the  Potomac 
in  1862  and  was  commissioned  brigadier-general 
of  volunteers.  He  was  engaged  in  the  Virginia 
and  Maryland  campaigns,  was  in  command  of 
a  division  at  Malvern  Hill,  Manassas,  South 
Mountain,  and  Antictani,  receiving  rank  of 
brevet  colonel.  As  chief  of  staff  to  the  com- 
manding general  of  the  Department  of  the 
South  in  1863  he  led  a  division  on  Folly  Island, 
took  part  in  the  attack  on  ^lorris  Island,  and 
commanded  the  unsuccessful  assault  of  Fort 
Wagner  on  18  July.  He  commanded  a  brigade 
in  the  battle  of  the  Wilderness,  was  taken  pris- 
oner, and  after  his  exchange  in  the  following 
August  was  in  command  of  a  division  in  the 
Shenandoah  Valley,  and  was  engaged  in  the 
operations  around  Petersburg  until  the  close  of 
the  War.  He  was  brevetted  major-general  of 
volunteers  and  brigadier-general  in  the  regular 
army,  and  in  1865  was  mustered  out  of  the 
volunteer  service.  He  became  major  of  artillery 
in  1866  and  served  in  command  of  various  forts 
until  his  retirement  in  1876. 

Seymour,  Conn.,  town  in  New  Haven 
County;  near  the  junction  of  Bladen,  Little,  and 
Xaugatuck  rivers,  and  on  the  New  York,  New 
Haven  &  Hartford  railroad;  nine  miles  north- 
west of  New  Haven.  Seymour  is  one  of  the 
oldest  towns  of  Connecticut.  The  manufactur- 
ing of  woolen  goods  was  begun  here  the  last 
of  the  i8th  century.  In  1803  General  David 
Humphreys  (who  was  the  first  to  bring  merino 
sheep  into  the  United  States)  bought  the  woolen 
mill  and  enlarged  it  to  what  was  then  called  a 
large  factory.  In  1836  the  place  was  incorpor- 
ated under  the  name  of  Humphreysville,  and  in 
1850  it  was  incorporated  as  a  town  under  its 
present  name.  The  chief  manufactures  are 
woolen  goods,  mechanics'  tools,  agricultural  im- 
plements, nails,  pins,  paper,  and  rubber.  There 
are  five  churches,  a  high  school,  pulilic  graded 
schools,  private  schools,  and  a  public  library. 
Pop.   (i8(jo)   3,300;   (1900)  3,541. 

Seymour,  Ind.,  city  in  Jackson  County;  on 
the  Pittsburg,  C,  C.  &  St.  L.,  the  Baltimore  &  O. 
S.  _W,,  the  Southern  Indiana,  and  the  Evansvillc 
&  T.  H.  R.R.'s ;  almut  55  miles  south  of  Indian- 
apolis and  50  miles  north  of  Louisville,  Ky.  It  is 
in  an  agricultural  and  stock-raising  region,  and 
has  considerable  manufacturing  interests.  The 
chief  industrial  establishments  are  woolen  mills, 
foundry,  rolling  and  planing  mills,  cradle  fac- 
tories, harness  works,  carriage  works,  and  furni- 
ture factory.  A  number  of  men  arc  employed 
in  the  machine  shops  of  the  Ohio  and  Mississippi 
division  of  the  Baltimore  &  Ohio  Southwestern 
railroad.  There  is  considerable  trade  in  the  man- 
ufactures, live-stock,  farm,  and  dairy  products. 


There  are  11  churches,  the  Shields  high  school, 
Saint  Ambrose  Academy,  public  and  parish 
elementary  schools.  The  two  national  banks 
have  a  combined  capital  of  $200,000.  Pop. 
(1890)  5,337;   (1900)  6,445. 

Sfax,  sfaks,  Tunis,  a  town  on  the  east 
coast,  on-  the  Gulf  of  Cabes,  opposite  Kerkcnna 
Island.  It  is  strongly  fortified  and  surrounded 
by  gardens  and  villas.  The  European,  Arab,  and 
French  portions  are  the  three  distinct  divisions 
of  the  town.  The  first  modern,  the  second  — 
in  the  central  portion  —  walled  and  entered  by 
two  gates ;  the  third,  a  camp.  Sfa.x  is  an  im- 
portant seaport,  with  a  considerable  trade  in 
dates,  olive-oil,  wool,  fruits,  sponges,  grasses, 
etc. ;  cotton,  woolen,  and  silk  goods  are  manu- 
factured. A  safe  harbor  and  a  railway  connect- 
ing with  the  interior  are  modern  features.  Sfax 
was  occupied  in  the  12th  century  by  the  Sicilians, 
and  in  the  l6th  century  for  a  brief  period,  by 
the  Spaniards.  One  of  the  principal  events  of 
the  conquest  of  Tunis  by  the  French  was  the 
bombardment  of  the  town  in  1881.     Pop.  15,000. 

Sforza,  sfort'sji,  a  celebrated  Italian  house, 
which  played  an  important  part  in  the  15th  and 
16th  centuries,  gave  si.x  sovereigns  to  Milan,  and 
formed  alliances  with  most  of  the  princely 
houses  of  Europe.  The  founder  of  the  house 
was  a  peasant  of  Cotignola  in  Romagna,  Gi.\co- 
Muzzo  (Giacomo  or  Jacopo  Muzio)  Atten'dolo: 
b.  Cotignola,  in  the  Romagna,  10  June  1369;  d. 
4  Jan.  1424,  whose  skill  and  courage  made  hijn 
one  of  the  most  powerful  condottieri  of  Italy. 
His  surname  of  Sforza  (the  forcer),  which 
vouches  for  his  great  strength,  he  is  said  to  have 
received  from  Alberigo  Barbiano,  the  true  foun- 
der of  the  condottiere  mode  of  warfare  in  Italy. 
He  served  in  the  wars  in  the  Papal  States,  in 
Tuscany,  and  in  Naples,  and  died  as  Grand- 
constable  of  Naples.  His  son  Fr.'^ncesco:  b. 
25  July  1401;  d.  Milan  8  March  1466,  received 
the  command  of  the  Milanese  forces  in  the  war 
against  Venice.  In  1447  he  laid  claim  to  the 
states  of  Milan  in  virtue  of  his  wife,  although 
she  was  only  the  natural  daughter  of  the  last 
duke,  and  to  enforce  his  claim  concluded  a  treaty 
with  Venice,  and  advanced  against  Milan.  He 
laid  siege  to  the  city  in  1449,  and  on  3  March 
1450  it  was  forced  by  famine  to  surrender.  His 
son  G.\LE.\zzo  Mari.\:  b.  24  Jan.  1444;  d.  26 
Dec.  1476,  a  barbarian  and  a  voluptuary,  was 
murdered  by  conspirators.  The  son  of  Galeazzo, 
Giov.\NNi  Galeazzo:  b.  1468;  d.  1494,  never 
actually  ruled.  Till  1480  he  was  subject  to  the 
guardianship  of  his  mother  and  her  minister 
Checco  Simonetta.  The  latter  was  then  beheaded 
by  his  uncle  Lodovico,  surnamcd  the  Moor,  in 
1541  ;  b.  1510.  Lodovico  then  assumed  the  gov- 
ernment himself,  and  kept  his  nephew  virtually 
a  prisoner  in  the  castle  of  Pavia.  At  a  subse- 
quent period  he  joined  the  league  against  France, 
and  was  on  that  account  deposed  by  Louis  XII. 
(1500).  He  was  taken  to  France  where  he  died. 
His  son  Massimm-iano:  b.  149 1 ;  d.  1530,  once 
more  drove  the  French  from  his  territories  by 
the  aid  of  the  Swiss,  but  in  consequence  of  the 
battle  of  Marignano  was  obliged  to  cede  his 
dominions  to  Francis  I.  (1515)  in  consideration 
of  a  pension.  The  remainder  of  his  life  was 
spent  in  France.  Francis  was  afterward  driven 
from  Italy  by  the  Emperor  Charles  V.,  who 
invested  Francesco:  b.   1492;  d.  24  Oct.  1535, 
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brother  of  Maximilian,  with  the  Duchy  of  Milan 
in  1522.  On  the  death  of  Francesco  in  1535 
Charles  V.  conferred  the  duchy  on  his  son 
Philip  II.,  king  of  Spain.  Consult :  Corio, 
'Historia  di  Mi'lane'  (1565);  Verri,  'Storia  di 
Milane>  (1851);  Hallam.  'View  of  the  State 
of  Europe  during  the  Middle  Ages'    (1818). 

Sgraffito  (sgriif-fe'to)  Decoration,  that 
which  is  produced  by  means  of  scoring  or 
scratching  on  a  comparatively  soft  surface.  It 
is  like  engraving  in  all  respects  except  in  the 
relative  hardness  of  the  material  and  the  delicacy 
of  the  work.  There  is  only  one  peculiarity  in 
it  which  is  different  in  nature  from  the  effect 
produced  by  engraving,  and  that  is  the  producing 
of  color  effects  by  scratching  through  an  outer 
surface  so  as  to  show  an  inner  surface  of  a 
different  hue  or  tint.  Even  in  this  respect  it 
is  like  a  very  delicate  art  of  incision,  namely, 
the  Japanese  method  of  cutting  through  different 
layers  of  colored  lacquer  so  as  to  produce  deco- 
rative patterns.  It  is  also  in  this  respect  like 
the  art  of  cameo-cutting  when  applied  to  onyx 
in  layers  of  black  and  white,  or  a  similar  strati- 
fied material. 

Sgraffito  decoration,  in  the  usual  sense,  is  of 
two  kinds:  first,  that  which  is  applied  to  plaster 
surfaces,  as  of  the  outer  faces  of  walls ;  and 
secondly,  to  clay  surfaces,  as  where  an  earthen 
pot  is  scored  with  a  hard  point  before  it  is 
fired.  In  both  of  these  departments  sgraffito 
decoration  is  one  of  the  earliest  methods  ap- 
plied :  and  in  pottery  we  have  in  our  museums 
pieces  of  pre-historic  and  primitive  work  of 
great  interest,  while  also  the  art  seems  one 
never  wholly  abandoned  when  pottery  is  made 
cheaply  and  quickly  by  people  who  care  for 
decorative  effect.  The  sgraffito  decoration  of 
plaster  walls  is,  however,  limited  in  application 
to  a  few  epochs  of  European  history.  It  has 
never  been  out  of  use  in  Italy  since  the  Middle 
Ages,  and  occasionally  a  new  building,  even 
of  some  pretensions,  is  adorned  in  this  way, 
or  a  monument  of  the  past  is  carefully  restored, 
with  its  sgraffito  decoration  repaired  and  com- 
pleted. In  the  northern  lands  of  Europe  the 
severity  of  the  weather  is  a  partial  check  on 
the  employment  of  the  art ;  but  the  main  reason 
for  its  neglect  is  the  modern  desire  for  smooth- 
ness, finish,  and  completeness  of  all  sorts,  with 
which  the  sgraffito  process  may  be  thought  to  be 
inconsistent.  It  is  clear  that  a  house  faced 
with  brown  plaster  which  is  deeply  scored  to 
show  lines  of  black  and  white  plaster  from  be- 
low, will  not  meet  the  requirements  of  a  com- 
munity respecting  nothing  which  has  not  the 
look  of  expense  and  deliberation.  The  effects, 
however,  are  very  spirited  and  artistic,  and  it 
is  a  pity  that  the  process  is  not  used  for  inex- 
pensive building.  Russell  Sturgis. 

Shabbathai  Zebi,  shii  bath'a-e  za'be,  Jewish 
impostor ;  b.  Smyrna  July  1641 ;  d.  10  Sept. 
1676;  was  a  convert  to  the  fantasies  of  Isaac 
Luria,  a  Cabbalist,  who  declared  that  he  held 
intercourse  with  the  prophet  Elijah,  and  that  he 
was  the  Messiah,  the  son  of  David,  the  true 
Redeemer.  Though  he  was  converted  to  Mo- 
hammedanism (1667)  the  sect  survived,  and  still 
acknowledges  him  as  the  Messiah.  He  con- 
verted many  thousands  to  a  belief  in  him,  and 
his  design  to  restore  them  to  Jerusalem.     Com- 


merce and  trade  were  interrupted  by  this  move- 
ment and  Shabbathai  Zebi  was  brought  before 
the  Sultan  Mohammed  IV.,  and  at  the  prospect 
of  imminent  death  renounced  his  pretensions, 
embraced  Islamism,  and  received  an  office  under 
the  Sultan.  Consult:  Milman,  'History  of  the 
Jews' ;  Da  Costa,  'Israel  and  the  Gentiles' ; 
Schumaker,  'History  of  the  Modern  Jews.' 

Shabu'oth,  a  Jewish  feast,  known  also  as 
the  Festival  of  the  Weeks;  the  most  joyous  of 
all  the  ancient  Hebrew  holidays.  It  was  orig- 
inally called  the  Feast  of  the  Barley. 

Shackelton,  shak'l-ton,  Robert,  American 
writer :  b.  Wisconsin  26  Dec.  i860.  He  studied 
law  in  ^Michigan,  was  admitted  to  the  bar  in 
Ohio,  followed  journalism  in  New  York  for 
five  years,  and  in  Philadelphia  as  associate  editor 
of  'The  Saturday  Evening  Post,'  for  two.  He 
is  the  author  of  'Toomey  and  Others'  (1900)  ; 
'Many  Waters'  (1902);  'The  Great  Adven- 
turer'   (1904). 

Shad,  an  anadromous  fish  of  the  family 
Clut'cida:  or  herrings  (q.v.).  This  genus  is 
closely  allied  to  the  alewives  {Pomolobus),  from 
which  it  is  distinguished  by  the  very  deep  head, 
particularly  the  cheeks,  and  by  having  the  upper 
jaw  compressed  and  grooved  to  receive  the  tip 
of  the  lower.  Four  species  of  true  shads  have 
been  described,  two  indigenous  to  the  Atlantic 
coast  of  Europe,  one  to  the  .Atlantic  coast  of  the 
United  States,  and  the  fourth,  recently  discov- 
ered to  be  distinct,  to  the  Gulf  States.  The 
American  Atlantic  shad  (A.  sapidissima)  is  the 
largest  of  the  herrings  found  in  this  country, 
the  female  exceeding  the  male  and  generally 
weighing  at  the  spawning  age  three  to  six 
pounds,  though  larger  ones  are  taken.  On  the 
Pacific  coast,  where  the  shad  has  been  introduced 
and  established,  it  reaches  a  greater  weight.  The 
body  is  deep  and  compressed,  especially  on  the 
belly,  where  the  scales  and  their  supporting 
bones  form  a  series  of  serrations ;  the  scales 
are  large  and  very  easily  detached ;  the  mouth 
toothless  and  the  gill-rakers  long  and  numerous. 
The  numerous  slender,  pin-like  bones,  which 
are  such  an  annoyance  at  the  table,  are  chiefly 
several  series  of  intermuscular  bones  which 
support  the  muscle  segments  above  the  ribs. 
There  is  a  narrow  lateral  strip  of  dark  muscle. 

The  northern  limit  of  the  shad's  range  is 
the  Gulf  of  Saint  Lawrence,  south  of  which  it 
enters  all  of  the  rivers  of  the  .Atlantic  seaboard 
unless  prevented  by  some  obstruction.  Intro- 
duced into  the  Sacramento  River  by  the  Cali- 
fornia and  United  States  Fish  Commissions  in 
1871-80,  it  has  now  become  abundant  on  the 
Pacific  coast  from  Monterey  Bay  to  Alaska. 
Concerning  the  habits  of  the  shad  during  the 
greater  part  of  its  existence  in  the  sea,  very 
little  is  definitely  known.  Apparently,  from  the 
fact  that  they  are  taken  frequently  with  mackerel 
and  other  fishes  near  the  coasts,  they  do  not 
depart  very  far  from  the  shores.  Their  struc- 
ture indicates  that  they  swim  near  the  surface, 
strain  through  their  gill-rakers  the  water  taken 
in  by  the  mouth,  and  retain  the  minute  life  which 
it  contains.  This  food  appears,  from  what  few 
stomach  examinations  have  been  made,  to  con- 
sist chiefly  of  minute  crustaceans.  Their  move- 
ments are  controlled  largely  by  the  temperature 
of  the  water  and,  although  the  annual  migration 
from  the  sea  to  the  rivers  is  solely  for  the  pur- 
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pose  of  reproduction,  it  takes  place  when  the 
temperature  of  the  water  hes  between  56^  and 
66°,  and  is  hastened  or  retarded  accordingly  by 
warm  or  cold  seasons.  The  movement  of  the 
schools  begins  in  November  and  ends  in  March 
in  the  Saint  John's  River  and  progresses  regu- 
larly from  south  northward  as  the  season  ad- 
vances, the  chief  runs  in  the  Potomac  occurring 
in  April,  in  the  Delaware  in  April  and  May, 
and  in  the  Kennebec  in  May  and  June.  During 
the  earlier  weeks  of  the  migration  males  pre- 
dominate, during  the  later  females.  The  eggs 
may  be  deposited  anywhere  above  brackish  water, 
at  the  mouths  of  creeks  or  high  up  the  rivers. 
No  nest  is  formed  or  other  care  given  the  eggs ; 
the  spawn  and  milt  are  simply  ejected  in  inter- 
mingling streams  as  the  male  and  female  fish 
swim  side  by  side  about  the  time  of  sunset. 
The  fertilized  eggs  are  about  'A  inch  in  diameter 
with  a  water  space  beneath  the  egg  membrane 
and,  being  heavy,  sink  to  the  bottom.  From 
30,000  to  100,000  eggs  are  taken  artificially  from 
each  female,  but  the  natural  yield  is  much 
greater.  After  spawning,  the  fish  which  are  lean 
and  starved  begin  to  feed  and  move  sea-ward. 
The  young  shad  remain  in  the  rivers  much 
longer  and  do  not  finally  enter  the  bays  and 
coastal  waters  until  the  temperature  of  the 
river  water  approaches  40°  when,  in  November, 
they  are  about  three  inches  long.  They  remain 
in  the  sea  for  three  or  four  years  until  mature, 
though  a  few  immature  ones  often  enter  the 
rivers  in  the  spring  with  herrings  or  shad,  and 
they  have  been  found  on  several  occasions  in 
shallow  bays  along  the  coast.  Besides  man,  the 
shad  has  many  enemies,  and  the  destruction  of 
the  egg?  and  young  by  predaceous  fishes,  and 
especially  by  eels,  is  enormous.  Because  of  this 
fact  and  the  added  one  that  shad  can  be  caught 
only  before  and  during  the  spawning  season, 
and  for  various  other  reasons,  the  shad  fisheries 
had  greatly  declined  and  in  some  places  had 
even  been  abandoned  during  the  '70s. 

To  remedy  this  the  United  States  Fish  Com- 
mission took  up  the  problem  of  the  artificial 
propagation  of  shad  and  succeeded  so  well  that 
the  fisheries  have  not  only  been  saved,  but 
greatly  extended  and  at  the  present  time  are 
dependent  on  this  means  of  maintaining  the 
abundance  of  this  fish.  The  chief  advantage  of 
artificial  over  natural  propagation  lies  in  the 
much  larger  percentage  of  eggs  fertilized  and 
hatched.  In  its  perfect  state  the  tnethod  is  very 
simple  but  exact.  The  spawn-takers  enter  the 
boats  as  the  nets  are  drawn  and  select  and  strip 
with  great  precision  llie  ripe  males  and  females, 
the  milt  being  squirted  over  a  layer  of  eggs  in 
the  bottom  of  a  moist  pan,  after  which  a  small 
quantity  of  water  is  added  and  the  whole  gently 
agitated.  The  surplus  milt  is  then  washed  away 
and  eggs  carefully  washed  and  cleaned.  As  the 
eggs  are  heavier  than  tlie  water  they  arc  now 
hatched  in  a  closed  McDonald  or  siphon  jar,  to 
which  a  stream  of  fresh  water  is  admitted 
through  a  glass  tube  running  to  the  bottom,  and 
the  overflow  drawn  off  at  the  top,  thus  con- 
stantly moving  the  eggs.  They  begin  to  hatch  in 
about  a  week,  though  the  time  varies  willi  the 
temperature,  and  as  the  young  fry  and  nearly 
hatched  eggs  rise  to  the  surface  they  are  drawn 
fiff  automatically  at  the  outlet  into  larger  vessels. 
With  careful  attention  to  details  tlie  fry  arc 
distributed  to  the  various  creeks  and   rivers  a 


few  days  after  hatching,  in  some  cases  the 
special  cars  devised  for  carrying  young  fish  being 
employed  for  their  transportation.  They  may, 
however,  be  readily  reared  in  ponds,  and  many 
have  been  thus  kept  for  months  or  even  a  year 
before  being  liberated.  The  shad-hatching  work 
has  now  reached  enormous  proportions.  In 
1900,  for  example,  the  United  States  Fish  Com- 
mission hatched  and  distributed  241,056,000  fry. 

The  great  estimation  in  which  the  shad  is 
held  as  a  food-fish  has  led  to  the  development 
of  this  fishery  so  that  it  is  now  exceeded  in 
value  only  by  that  of  the  cod  and  salmon.  In 
1896  13,145,395  shad  were  taken  on  the  Atlantic 
coast.  These  weighed  50,847,967  pounds  and 
were  sold  by  the  fishermen  for  $1,656,580,  which 
is  about  the  usual  annual  product.  On  the 
Pacific  coast  the  shad  fishery  is  rapidly  growing, 
having  tripled  in  value  between  1895  and  1897. 
In  the  latter  year  it  yielded  1,254,801  pounds, 
valued  at  $15,898.  With  the  exception  of  a  few 
pickled  and  salted  the  entire  catch  of  shad  is 
consumed  fresh.  In  the  sounds,  bays,  and  estu- 
aries many  are  taken  in  pound  nets  and  weirs, 
but  in  the  rivers  above  their  mouths  gill  nets 
and  seines  are  the  chief  means  of  capture.  Some 
of  the  great  seines  in  use  on  the  Potomac  and 
Delaware  rivers  are  more  than  a  mile  in  length 
and  are  hauled  by  means  of  donkey  engines. 

Two  species  of  shad  are  found  in  Europe, 
the  common  or  allis  shad  {Alosa  xnilgaris)  and 
the  twaite  shad  (A.  finta).  The  common  shad 
inhabits  the  sea  near  the  mouths  of  large  rivers, 
and  in  the  spring  ascends  them  for  the  purpose 
of  depositing  its  spawn  in  the  shallow  water 
about  their  sources.  The  young  fry  remain  for  a 
season  in  the  waters  which  gave  tliem  birth,  but 
on  the  approach  of  cold  weather  descend  the 
rivers  and  take  refuge  in  the  ocean.  The  old 
ones  likewise  return,  and  at  this  time  are  ema- 
ciated and  unfit  for  food.  Its  color  is  a  dark 
blue  above,  with  brown  and  greenish  lustres,  the 
under  parts  being  white.  The  twaite  shad  is 
about  a  half  less  than  the  common  species,  and 
weighs  on  an  average  about  two  pounds. 

Consult:  Goode,  'The  Fisheries  Industries 
of  the  United  States'  (Washington  1884-7); 
Stevenson,  'The  Shad  Fisheries  of  the  .'\tlantic 
Coast,'  Report  United  States  Fish  Commission 
(Washington  1899)  ;  Brice,  'A  Manual  of  Fish 
Culture'  (Washington  1897)  ;  Cunningham, 
•Marketable  Marine  Fishes*  (New  York  1896); 
and  the  Annual  Reports  of  the  United  States 
Bureau  of  Fisheries.  See  Clui'Eid.-i;;  Herring; 
PouND-NF.T   Fishing. 

Shad-bush.      See  Amelanchier. 

Shad-fly,  a  May-Hy  (q.v.). 

Shad- waiter.      See  Wiiitefisii. 

Shad'dock,  a  small  tree  (Cilrus  dccumaiia) 
of  the  order  Rulacca.  It  is  a  native  of 
the  Malay  Archipelago  whence  it  has  been  in- 
troduced into  India,  the  West  Indies,  l^lorida, 
California,  and  other  warm  climates  for  its 
fruits.  It  is  a  small  tree  about  25  feet  tall 
with  large  ovate  leaves,  large  white  (lowers,  and 
light  yellow  or  pink  fruits,  with  sweet  or  acid 
pale  yellow  or  reddish  pulp,  arranged  in  sections 
like  those  of  the  orange.  In  some  horticultural 
varieties  the  fruits  are  more  than  six  inches 
in  diameter  and  weigh  more  than  10  pounds. 
The  true  shaddocks  are  pear-shaped  and  are 
seldom  found  in  the  northern  markets,  since  the 
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round  fruited  kinds  or  "pomelos'*  are  in  America 
considered  more  valuable  for  shipping.  The 
name  "grape-fruit"  is  often  applied  to  the  shad- 
dock because  it  is  produced  in  clusters  some- 
what resembling  grapes.  Other  popular  names 
are  forbidden  fruit,  fruit  of  paradise,  pumelo, 
pompelos,  and  variations  of  spelling.  The  tree  is 
somewhat  larger  than  its  relative,  the  orange, 
and  is  planted  about  30  feet  apart.  It  is  found  to 
be  most  satisfactory  when  budded  upon  its  own 
stock  or  that  of  the  sour  or  sweet  orange,  the 
first  being  preferred  by  many  growers.  It  is 
considered  more  tender  than  the  orange  and  in 
the  United  States  is  grown  only  in  the  lower 
part  of  the  Florida  peninsula  and  warmer  Cali- 
fornia. The  cultivation,  fertilization,  and  man- 
agement are  practically  the  same  with  the  above 
exceptions,  to  those  of  the  orange  and  lemon 
(qq.v.). 

Shadoof,  an  ancient  Egyptian  contrivance 
for  raising  water.  It  is  extensively  in  use  in 
the  East  for  drawing  water  for  irrigation  pur- 
poses, and  its  prototype  is  found  in  use  in  the 
South  in  the  United  States,  where  it  is  employed 
to  draw  water  from  the  open  "surface"  wells. 
The  machine  consists  of  a  cross-bar  on  two  up- 
rights ;  suspended  on  this  horizontal  bar  is  a 
long  rod  or  branch  of  a  tree,  so  fixed  as  to  work 
as  on  a  fulcrum,  the  long  end  or  lever  pointing 
upward  and  over  the  water,  usually  a  river  or 
stream,  and  the  short  end  behind  the  bar  and 
nearest  the  ground.  On  the  short  end  is  affixed 
a  weight  of  rock  or  dried  mud,  to  act  as  a 
counterpoise  to  the  long  end.  From  the  end  of 
the  long  portion  a  bucket  is  suspended.  When 
not  in  use  the  shadoof  naturally  rests  with  the 
short  weighted  end  next  to  the  ground  and  the 
long  end,  with  dependent  bucket,  in  the  air. 
When  it  is  desired  to  draw  water  the  bucket  is 
pulled  down  (by  a  rope  attached  to  the  long 
end)  and  is  dipped  under  the  water;  on  account 
of  the  weight  at  the  other  end  it  is  now  easy 
to  tip  the  shadoof,  again  bringing  the  bucket 
into  the  air  where  it  can  be  poured  into  any 
object  on  the  bank  desired, —  often  a  hole,  from 
which  a  runnel  conveys  the  water  to  irrigation 
ditches.  Shadoofs  are  often  made  two  or  more, 
side  by  side,  or  a  succession  of  them  along  the 
bank  to  be  used  at  different  stages  of  the  water. 

Shadow,  the  darkness  caused  by  the  inter- 
position of  an  opaque  substance  between  a 
luminous  point  or  body  and  the  place  upon  which 
the  shadow  is  thrown.  When  the  substance  that 
casts  the  shadow  is  in  open  space,  the  form  of 
the  shadow  is  that  of  a  section  of  the  substance 
made  at  right  angles  to  the  direction  of  the  ray 
of  light.  When  the  body  casting  the  shadow 
is  larger  than  that  which  emits  the  light  the 
shadow  goes  on  constantly  increasing  in  diameter 
the  further  it  goes ;  when  it  is  of  the  same  size 
with  the  latter,  the  shadow  is  unlimited  in 
length,  but  always  remains  of  the  same  diameter; 
and  when  it  is  smaller  the  shadow  gradually 
diminisiies  to  a  point,  where  it  terminates. 

Shad'well,  Charles  Lancelot,  English  law- 
yer and  author:  b.  London,  England,  16  Dec. 
1840.  He  was  educated  at  Christ  Church,  Ox- 
ford, was  called  to  the  bar  of  Lincoln's  Inn  in 
1872,  and  has  published  :  'The  Laudian  Statutes' 
(1888);  'History  of  Oriel  College'  (1891)  ; 
'The  Earthly  Paradise'  (1899)  ;  'Registrum 
Orielense'    (2  vols.  1893-1902)  ;  'The  Purgatory 


of  Dante  Translated  in  English  Vtrse'    (189.2)  ; 
etc. 

Shadwell,  Thomas,  English  dramatist:  b. 
Stanton  Hall,  Norfolk,  about  1640;  d.  London 
19  Nov.  1692.  He  was  educated  at  Cambridge, 
and  subsequently  studied  law.  His  comedy, 
'The  Sullen  Lovers'  (1668),  was  successful  and 
he  thereafter  devoted  himself  to  literature.  He 
wrote  17  plays,  the  most  of  them  modeled  on 
the  style  of  Ben  Jonson,  which  caricatured  with 
genuine  humor,  though  somewhat  coarsely,  va- 
rious eccentricities  in  the  manners  of  the  day. 
After  the  Revolution  he  became  in  1693  poet- 
laureate  and  royal  historiographer,  succeeding 
Dryden  and  thereby  incurring  the  enmity  of  that 
poet,  who  made  him  the  hero  of  his  clever  satire 
'MacFlecknoe.'  His  death  was  supposed  to  be 
due  to  an  overdose  of  opium.  His  poetry  was 
of  little  merit,  but  his  dramatic  pieces,  though 
of  only  temporary  reputation  were  much 
lauded  in  their  day.  They  include:  'The  Virtu- 
oso' (1676);  'Lancashire  Witches'  (1682); 
'Volunteers,  or  the  Stock-jobbers'  (1693)  ;  etc. 
His  collected  'Works'  were  published  in  four 
volumes  (1720). 

Shaff'ner,  Taliaferro  Preston,  American 
inventor:  b.  Smithfield,  Va.,  1818;  d.  Troy, 
N.  Y.,  II  Dec.  1881.  He  studied  law  and  was 
admitted  to  the  bar,  but  practised  little,  his  at- 
tention being  largely  absorbed  by  inventions.  In 
the  early  days  of  the  telegraph  he  was  an  asso- 
ciate of  Samuel  F.  B.  Morse.  He  built  the  line 
from  Louisville,  Ky.,  to  New  Orleans  and  that 
from  Saint  Louis  to  Jefferson  City  in  1851.  He 
projected  a  North  Atlantic  cable  that  should 
touch  Labrador,  Greenland,  and  Iceland,  and 
secured  a  number  of  patents  for  the  use  of  high 
explosives  in  blasting.  During  the  Dano-Prus- 
sian  war  of  1861  he  was  in  the  service  of  Den- 
mark. He  published  the  'Telegraph  Compan- 
ion :  devoted  to  the  Science  and  Art  of  the 
Morse  American  Telegraph'  (1855)  ;  'The  Tele- 
graph Manual'  (1859)  ;  'The  Secession  War  in 
America'  (1862);  'History  of  America' 
(1863)  ;  'Odd  Fellow-ship'   (187s). 

Shafter,  shaf'ter.  William  Rufus,  .American 
military  officer:  b.  Galesburcr,  Mich..  16  Oct. 
1835:  d.  near  Rakersfield.  Cal..  12  Nov.  1906. 
At  the  outbreak  of  the  Civil  War  he  en- 
tered the  7th  Michi<^an  Infantry.  He  partici- 
pated in  the  battles  of  Fair  Oaks,  Savage  Station, 
Glendale,  and  Malvern  Hill;  was  appointed 
major  5  Sept.  1862;  w-as  taken  prisoner  at 
Thompson's  Station,  Tenn.,  in  ]\Iarch  1863,  and 
exchanged  in  May  of  the  same  year ;  was  made 
lieutenant-colonel  5  June  1863,  and  became  col- 
onel of  the  17th  United  States  colored  troops  19 
April  1864;  brevet  brigadier-general  of  volun- 
teers for  gallant  and  meritorious  services  during 
the  War;  and  was  mustered  out  of  the  volunteer 
service  2  Nov.  1865.  He  entered  the  regular 
army  and  became  lieutenant-colonel  of  the  41st 
Infantry  26  Jan  1867;  assigned  to  the  24th 
Infantry  14  April  1869 ;  colonel  of  1st  Infantry 
4  March  1879;  and  brigadier-general  3  May  1897. 
On  the  breaking  out  of  the  Spanish-American 
war  he  was  given  command  of  the  army  mob- 
ilized for  the  invasion  of  Cuba ;  his  first  decisive 
move  was  the  landing  of  16,000  men  in  Cuba  in 
about  12  hours  without  an  accident.  He  con- 
ducted the  military  operations  resulting  in  the 
surrender  of  Santiago  de  Cuba.     .A.fter  the  war 
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he  commanded  the  department  of  California  and 
Columbia  in  1899-1901,  and  was  retired  3  June 
1901. 

Shaftesbury,  shafts'bii-ri,  Anthony  Ashley 
Cooper,  1st  Earl  of,  English  statesman:  b. 
AVimborne  Saint  Giles,  Dorsetshire,  22  July  1621 ; 
d.  Amsterdam  21  Jan.  1683.  He  entered  Exeter 
College,  Oxford,  whence  he  removed  to  Lin- 
coln's Inn,  with  a  view  to  the  study  of  law ;  but 
was  chosen  representative  for  Tewkesbury  in 
1640.  At  the  commencement  of  the  civil  war 
he  sided  with  the  King's  party,  though  he  ap- 
peared to  deem  mutual  concession  necessary. 
Finding  himself  in  consequence  of  this  opinion 
distrusted  by  the  court  he  went  over  to  the 
Parliament,  from  which  he  received  the  com- 
mand of  the  parliamentary  forces  in  Dorsetshire. 
When  Cromwell  turned  out  the  Long  Parlia- 
ment, Sir  Anthony  was  one  of  the  members  of 
the  convention  which  succeeded.  He  was,  never- 
theless, a  subscriber  to  the  protestation  which 
charged  the  Protector  w'ith  arbitrary  govern- 
ment, though  this  fact  did  not  prevent  him 
from  becoming  one  of  his  privy-council.  After 
the  deposition  of  Richard  Cromwell  he  was  priv- 
ately engaged  in  a  plan  for  the  restoration  of 
Charles  H.,  which  he  subsequently  aided  with 
all  his  influence.  He  was  one  of  the  12  members 
of  the  convention  of  1660  who  carried  the  invi- 
tation to  the  king,  and  was  soon  after  made 
a  privy-councillor,  and  a  commissioner  for  the 
trial  of  the  regicides.  In  1661  he  was  raised  to 
the  peerage  by  the  title  of  Baron  Ashley,  and 
appointed  chancellor  of  the  exchequer  and  a  lord 
of  tlie  treasury.  Yet  he  gave  his  strenuous  oppo- 
sition to  two  of  the  leading  measures  favored  by 
the  crown,  the  Corporation  act  in  1661,  and  the 
act  of  Uniformity  in  1662.  Afterward  his  con- 
duct changed,  and  he  was  one  of  the  members  of 
the  obnoxious  Cabal  (q.v.).  He  supported  the 
Dutch  war,  and  issued  illegal  writs  for  the  elec- 
tion of  members  of  Parliament  during  a  recess, 
and  in  1673  supported  the  Test  act.  In  1672  he 
was  created  Earl  of  Shaftesbury  and  lord  high- 
chancellor.  His  conduct  on  the  bench  was  able 
and  impartial.  He  had  not,  however,  been  a 
whole  year  in  office  when  the  seals  were  taken 
from  him,  probably  through  the  influence  of  the 
Duke  of  York ;  and  from  that  moment  he  be- 
came one  of  the  most  powerful  leaders  of  the 
opposition.  He  made  use  of  the  Popish  plot  to 
force  out  the  I*~arl  of  Danby's  administration 
(1678),  and  produce  the  formation  of  a  new  one, 
in  which  he  was  himself  made  president  of  the 
council  April  1679.  Amid  many  violent  party 
proceedings  which  followed,  the  Habeas  Corpus 
act  was  passed.  He  remained  in  the  administra- 
tion only  until  October.  In  his  hostility  to  the 
Duke  of  York  Shaftesbury  is  now  supposed  to 
have  entered  into  connection  with  the  Duke  of 
Monmouth,  with  the  view  of  supporting  his 
claims  to  the  crown,  a  circumstance  which  gave 
rise  to  Dryden's  satire  of  'Absalom  and  .'\chi- 
tophcl.'  In  consequence  of  this  suspected  design 
Shaftesbury  was  once  more  committed  to  the 
Tower,  and  tried  for  high  treason;  but  the 
grand  jiny  before  whom  the  bill  of  indictment 
was  laid  ignored  it.  Not  long  after  this  acquittal 
the  earl  withdrew  to  Holland,  where  he  died. 
He  was  widely  accomplished,  and  easily  the 
greatest  politician  and  governor  of  parties  in  his 
time   in   England.     Consult  the   biographies   by 


Christie  (1871)  and  Traill  (1886)  ;  also  Macau- 
lay's  'History'    (1848-55J. 

Shaftesbury,  Anthony  Ashley  Cooper,  3d 

Eakl  of,  English  moral  philosopher :  b.  London 
26  Feb.  1701 ;  d.  Naples  15  Feb.  1713.  He  was 
grandson  of  the  preceding.  After  travel  in 
Germany,  France,  and  Italy,  he  became  (1695) 
the  representative  in  Parliament  of  Poole,  in 
Dorsetshire,  and  distinguished  himself  while  in 
Parliament  by  his  support  of  measures  favorable 
to  public  liberty.  In  1698  he  gave  up  his  seat, 
and  visiting  Holland  in  the  assumed  character 
of  a  student  of  physic,  he  prosecuted  his  studies, 
and  became  intimately  acquainted  with  Bayle, 
Le  Clerc,  and  other  literary  men.  In  1709  he 
published  an  'Essay  on  the  Freedom  of  Wit 
and  Humor,'  an  'Inquiry  Concerning  Virtue  or 
Merit,'  and  'The  Moralist,  a  Philosophical 
Rhapsody,'  being  an  eloquent  defense  of  the 
doctrine  of  a  Deity  and  providence.  His  'Sen- 
sus  Communis,'  and  his  'Soliloquy,  or  Advice 
to  an  Author,'  followed  in  1710.  At  the  time 
of  his  death  he  was  engaged  in  a  work  on  the 
'Arts  of  Design.'  His  works  were  collected 
and  published  together,  under  the  title  of  'Char- 
acteristics of  Men,  Manners,  Opinions,  and 
Times'  (1711;  rev.  ed.  1714).  A  new  edition 
by  Hatch  began  to  appear  in  1870,  but  was 
never  finished.  As  a  writer  he  is  remarkable  for 
the  elegance  ^  but  also  for  the  excessive  arti- 
ficiality of  his  style.  In  all  his  works  Lord 
Shaftesbury  appears  a  zealous  advocate  for  lib- 
erty, and  a  firm  believer  in  the  fundamental 
doctrines  of  natural  religion  ;  but,  although  he 
professed  a  respect  for  Christianity,  he  was 
doubtless  skeptical  in  regard  to  revelation.  Con- 
sult the  works  by  Spicker  (1872),  von  Gizycki 
(1876)  ;  Fowler,  'Shaftesbury  and  Hutcheson' 
(1882);  also  Rand,  'Unpublished  Letters  and 
Philosophical  Regimen  of  the  3d  Earl  of 
Shaftesbury*    (1900). 

Shaftesbury,  Anthony  Ashley  Cooper,  7th 

Eakl  of,  English  philanthropist:  b.  London  28 
April  1801 ;  d.  Folkestone,  Kent,  I  Oct.  1885. 
He  was  educated  at  Harrow  and  Oxford,  and 
sat  in  the  House  of  Commons  during  most  of 
the  period  from  1826  to  1851,  as  member  suc- 
cessively for  Woodstock,  Dorchester,  Dorset- 
shire, and  Bath,  but  in  the  latter  year  succeeded 
to  the  peerage.  He  supported  the  administra- 
tions of  Liverpool  and  Canning,  and  in  1828  he 
was  appointed  a  commissioner  of  the  board  of 
control.  Six  years  later  he  became  a  lord  of  the 
admiralty  under  Sir  Robert  Peel.  From  1828, 
when  he  was  appointed  a  member  of  a  commit- 
tee of  inquiry  into  the  treatment  of  lunatics, 
he  constantly  strove  to  improve  the  lunacy  laws 
and  administration:  and  it  is  largely  due  to  his 
efforts  that  most  of  the  worst  abuses  have  been 
removed.  But  his  name  must  ever  be  chiclly 
associated  with  his  noble  and  successful  efforts 
to  improve  the  condition  of  factory  workers. 
.'\bout  1833  he  first  proposed  the  limitation  of 
their  working-day  to  ten  hours,  and  in  spite 
of  opposition  his  proposal  became  law  in  1S47. 
In  1842  an  act  was  passed  under  his  direction 
for  the  improvement  of  the  condition  of  colliery 
workers. 

Though  a  Conservative,  he  supported  the 
repeal  of  the  corn-laws.  For  30  years  he  acted 
as  chairman  of  the  Ragged  School  Union,  and 
he  was  also  identified  with  various  movements 
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tor  securing  better  house  accommodation  for 
the  working  classes.  He  was  president  of  the 
Bible  Society,  of  the  Pastoral  Aid  Society,  of 
the  Protestant  Alliance,  and  of  other  religious 
organizations.  He  was  an  ardent  evangelical  in 
religious  matters,  and  opposed  to  rationalistic 
beliefs  and  ritualistic  practices.  He  published  a 
volume  of  'Speeches*  (1868).  Consult  Hodder, 
<Life  and  Work  of  the  Earl  of  Shaftesbury' 
(1886). 

Shag,  a  cormorant  (q.v.). 
Shagreen',  a  kind  of  grained  leather,  of  a 
close  and  solid  substance,  used  for  forming 
covers  for  cases,  etc.,  wrhich  easily  receives  dif- 
ferent colors.  It  is  prepared  in  the  East  from 
the  skins  of  wild  asses,  horses,  and  carnels. 
The  most  common  color  is  sea-green  (given 
by  means  of  copper-filings  and  a  solution  of 
sal-ammoniac)  ;  but  blue,  red,  black,  and  other 
colors  are  also  given  it.  Shagreen  is  also  made 
of  the  skins  of  the  sea-otter,  seal,  etc. 

Shah,  the  title  given  by  western  writers  to 
the  sovereign  of  Persia ;  in  his  own  country 
he  is  known  by  the  compound  title  Padishah. 
It  is  also  used  in  other  countries  of  central  and 
southern  Asia,  and  signifies  a  sovereign  prince 
or  king. 

Shah  Alum  (Alam,  Alem)  II.,  emperor  of 
Delhi :  d.  1806.  He  was  the  last  of  the  Mogul 
emperors  to  exercise  even  a  nominal  independ- 
ence and  ascended  the  throne  in  1759.  For  12 
years  he  was  exiled  and  he  finally,  in  the  en- 
deavor to  strengthen  his  authority  over  his 
empire,  sought  British  friendship  and  granted  to 
them  Bengal,  Bahar,  and  Oressa  in  exchange 
for  the  city  and  district  of  Allahabad.  He  put 
himself  under  the  power  of  the  j\Iahrattas  in 
1771,  but  in  1788  Delhi  was  seized  by  the  Mo- 
hammedan rebel,  Ghulam  Kadir,  who  put  out 
the  emperor's  eyes.  From  1803-6,  under  the 
protection  of  Lord  Lake,  who  had  defeated  the 
Alahrattas,  Shah  Alum  enjoyed  a  period  of  com- 
parative affluence,  thus  peacefully  ending  his 
long  and  wretched  reign. 

Shah-Jehan,  shiih  ye-han'.  See  India, 
History. 

Shahaptian  (sha-hap'te-an)  Indians,  a  lin- 
guistic stock  of  North  American  Indians,  the 
name  of  which  is  adapted  from  the  Kootenay 
name  of  the  Nez  Perces,  one  of  its  principal 
tribes.  The  divisions  of  the  stock  occupied 
a  large  section  of  country  along  the  Columbia 
and  its  tributaries  in  what  is  now  northeastern 
Oregon,  southeastern  Washington,  and  south- 
western Idaho,  extending  from  about  Ion. 
114°  30'  to  121°,  and  between  lat.  44°  and  46°. 
Their  w'estern  boundary  was  the  Cascade  Moun- 
tains; their  westernmost  bands,  the  Klikitat 
on  the  north,  the  Tyigh  and  Warm  Springs  on 
the  south,  enveloping  for  a  short  distance  the 
Chinookan  territory  along  the  Columbia  which 
extended  to  the  Dalles.  Shahaptian  tribes  ex- 
tended along  the  tributaries  of  the  Columbia 
for  a  considerable  distance,  especially  along 
Snake  River,  their  eastern  boundary  being  in- 
terrupted by  the  Bitter-root  Mountains.  The 
customs  and  habits  of  the  tribes  composing  the 
stock  were  fairly  homogeneous,  the  family  or- 
ganization was  loose,  and  the  clan  system  did 
not  prevail.  They  subsisted  chiefly  on  salmon 
and  on  roots  and  berries,  and  after  the  introduc- 


tion of  the  horse  did  more  or  less  hunting 
Agriculture  was  not  engaged  in,  and  the  villages 
were  of  a  temporary  character  owing  to  tlie 
necessity  of  frequently  shifting  residence  in 
search  of  food.  With  the  exception  of  the 
outbreak  of  the  Nez  Perces  under  Chief  Joseph 
in  1877,  due  to  the  failure  of  the  government 
to  fulfil  its  treaty  obligations  with  the  Indians, 
the  Shahaptian  tribes  have  been  generally  peace- 
ful. The  principal  tribes  or  bands  of  the  stock, 
with  their  present  location,  are:  Yakima,  2,311 
under  Yakima  agency,  Washington,  and  perhaps 
300  not  under  an  agent ;  Nez  Perce  (Chopunnish), 
1,567  under  Nez  Perce  agency,  Idaho,  and  120 
under  Colville  agency,  Washington,  total,  1,693; 
Klikitat,  about  165  under  Yakima  agency, 
Washington ;  Paloos,  unknown  number  under 
same  agency ;  Tenaino,  70  under  Warm  Springs 
agency,  Oregon ;  Tyigh,  about  430  under  same 
agency;  Umatilla,  184  under  Umatilla  agency, 
Oregon;  Wallawalla,  525  under  same  agency; 
Tukspush  or  John  Day  Indians,  about  60  under 
Warm  Springs  agency. 

Shahjehanpur,  sha-je-han'poor,  India,  chief 
town  and  administrative  headquarters  of  a  dis- 
trict, 100  miles  northwest  of  Lucknow.  Some 
fine  mosques  and  the  ruins  of  an  ancient  castle, 
are  its  most  interesting  architectural  features 
Its  chief  industry  is  agriculture  and  the  export 
trade  consists  of  sugar,  pulses  and  cereals.  The 
town  was  founded  in  1647  by  the  Mogul  em- 
peror, whose  name  it  bears.  In  the  mutiny  of 
1857-8.  it  was  one  of  the  active  seats  of  the 
rebellion.     Pop.   (1901)  76,458. 

Shairp,  sharp,  John  Campbell,  Scottish 
poet  and  miscellaneous  writer :  b.  Houston, 
West  Lothian,  30  July  1819;  d.  Ormsary,  Argyll- 
shire, iS  Sept.  1885.  He  was  educated  at  Glas- 
gow University  and  Balliol  College,  Oxford, 
and  after  a  term  as  assistant-master  at  Rugby 
was  appointed  assistant  professor  of  Latin  at 
Saint  Andrews  in  1857  and  professor  in  1861.  Ii. 
1868  he  was  made  principal,  and  thereafter  wa- 
generally  known  as  "Principal"  Shairp.  From 
1877  he  also  held  the  chair  of  poetry  at  Ox- 
ford. As  a  critic  and  expositor  Shairp  was 
markedly  illuminating  and  careful.  His  works 
consist  of  'Kilmahoe,  a  Highland  Pastoral,  and 
other  Poems*  (1864)  ;  'Studies  in  Poetry  and 
Philosophy,*  including  essays  on  Wordsworth, 
Coleridge,  and  Keble,  which  furnish  some  of 
the  best  of  his  writings  (1868;  4th  ed.,  1886)  ; 
'Culture  and  Religion*  (1870)  ;  'Life  and  Let- 
ters of  J.  D.  Forbes*  (1873),  with  Tait ;  'Poetic 
Interpretation  of  Nature'  (1877);  'Burns* 
(1879);  'Aspects  of  Poetry*  (1881).  Post- 
humous collections  are:  'Sketches  in  History 
and  Poetry*  (1887),  edited  by  Veitch ;  and 
'Glen  Desseray  and  other  Poems*  (1888).  edited 
by  Pelgrave.  Consult:  Knight.  'Principal 
Shairp  and  his  Friends'  (1888)  ;  Sellars.  "^Por- 
traits of  Friends'  (1889");  and  the  article  by 
Dean  Boyle  in  the  'Guardian*  for  30  Sept.  1885. 

Shakers,  the  common  name  of  the  United 
Society  of  True  Believers  in  Christ's  Second 
Appearing.  The  name  originated  in  the  some- 
what violent  and  irregular  motions  —  leaping, 
shouting,  etc., —  which  were  once  a  part  of  their 
worship,  but  which  are  so  no  longer,  the  mo- 
tions of  the  Shakers  at  worship  in  these  days 
being  uniform  and  regular,  and  without  sensa- 
tional   features.     Although   originating  in   Eng- 
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land  the  sect  is  wholly  American,  and  presents 
in  its  several  communities  an  interesting  ex- 
ample of  thrift,  industry,  and  good  morals. 

The  founder  of  the  Shaker  sect  was  Ann 
Lee,  born  at  Manchester,  England,  in  1736.  Her 
father  was  a  blacksmith,  and  she  became  at 
an  early  age  the  wife  of  a  blacksmith.  She  was 
converted  in  1758  by  the  preaching  of  Jane 
Wardlaw,  a  member  of  the  Society  of  Friends, 
who  exhorted  the  people  to  repent  of  their  sins, 
declaring  that  the  end  of  all  things  was  at  hand, 
that  Christ  was  about  to  reign,  and  that  his 
second  appearance  would  be  in  a  woman's  form. 
Ann  Lee  also  preached,  and  was  put  in  prison 
at  Manchester  on  a  charge  of  disturbing  the 
public  peace.  When  released  she  began  preach- 
ing again,  and  announced  that  the  Lord  Jesus 
had  stood  before  her  in  prison,  and  had  be- 
come one  with  her  in  form  and  spirit.  She 
called  herself  ".^nn  the  Word,"  but  her  follow- 
ers gave  her  the  title  of  "Mother  Ann."  She 
was  persecuted  and  annoyed  to  such  a  degree 
that  she  emigrated  to  America  with  seven 
companions,  and  formed  the  first  Shaker  settle- 
ment at  Water  Vliet,  near  Albany,  N.  Y.  Here 
she  also  endured  imprisonment  with  some  of 
her  followers  who  refused  to  bear  arms  in  the 
War  of  Independence,  on  the  ground  that  it  was 
against  their  principles  to  serve  as  soldiers. 
Ann  Lee  died  8  Sept.  1784,  having  witnessed 
the  founding  of  two  new  Shaker  communi- 
ties, one  at  Hancock,  the  other  on  Mount  Leb- 
anon, New  Lebanon,  N.  Y.,  the  first  Shaker 
meeting  house  being  established  in  the  year  fol- 
lowing her  death,  at  Mount  Lebanon,  which  is 
still  the  most  flourishing  of  the  Shaker  com- 
munities. Joseph  Meacham,  one  of  .Ann  Lee's 
successors,  gave  to  the  Shakers  their  eflfective 
organization,  which  combines  thorough  business 
methods  with  strict  adherence  to  the  principles 
of  their  faith.  There  is  no  marriage,  the  two 
se.xes  occupying  rooms  in  separate  parts  of 
houses,  and  when  married  couples  join  the 
society,  they  regard  each  other  as  brothers  and 
sisters  only.  The  men  do  the  work  of  farm 
and  garden,  factory  and  shop,  and  some  widely 
extended  industries  owe  their  origin  to  the  in- 
ventive ability  of  the  Shakers.  The  women  cook 
and  attend  to  the  housework,  every  room  being 
a  model  of  cleanliness.  They  do  much  of  the 
tailoring  and  repairing;  prepare  seeds  and  medi- 
cines for  market,  and  make  butter  and  cheese. 
Everybody  is  occupied,  and  there  is  no  room  or 
attraction  for  drones. 

Alcoholic  liquors  are  known  only  as  a  medi- 
cine, and  good  health  is  so  general  that  there 
is  but  little  need  for  medicine  of  any  kind. 
The  use  of  tobacco  is  tabooed,  and  the  diet, 
while  both  generous  and  varied,  does  not  in- 
clude flesh-meat  or  fish.  The  fact  that  Shakers 
live,  as  a  rule,  to  an  advanced  age,  and  enjoy 
excellent  health,  is  adduced  in  favor  of  absti- 
nence from  meat.  It  is  also  noted  as  significant 
that  none  of  the  Shakers  sufi'cr  from  cancer 

The  Shaker  belief  agrees  in  certain  respects 
with  that  of  the  Quakers,  from  whom  the 
original  Shakers  were  an  offshoot.  They  give 
due  respect  to  the  civil  law,  but  they  reject 
ecclesiastical  supremacy  and  military  service. 
Members  of  the  sect  who  had  previously  served 
as  soldiers  have  refused  to  accept  pensions  after 
joining    the    Shaker    community,    and    it    was 


largely,  if  not  chiefly  on  evidence  of  this  fact 
that  President  Lincoln  ordered  the  release  of 
Shakers  who  had  been  imprisoned  for  refusing 
to  serve,  when  drafted  for  the  civil  war.  The 
sum  saved  to  the  government  in  the  refusal  to 
accept  pensions  would  have  more  than  paid  for 
substitutes  for  the  Shakers  who  had  been 
drafted. 

The  Shakers  believe  that  God  is  king ;  that 
the  sin  of  Adam  is  atoned,  and  that  man  is 
free  of  all  errors  except  his  own ;  that  every 
human  being  will  be  saved,  and  that  the  earth 
is  heaven,  now  soiled  and  stained,  but  ready  to 
be  brightened  by  love  and  labor.  They  believe 
in  the  immediate  revelations  of  the  Holy  Ghost, 
and  they  regard  angels  and  other  spirits  as 
maintaining  companionship  and  intercourse  with 
those  who  have  been  purified  and  exalted  by 
the  gifts  of  grace.  Shakers  believe  that  at  death 
they  merely  throw  off  the  bodily  garment,  and 
change  the  form  of  their  existence,  but  no 
more.  They  expect  no  resurrection  of  the  body, 
the  spirit,  when  it  has  left  the  mortal  frame 
being  done  with  it. 

The  Shakers  are  steadily  diminishing  in 
numbers.  At  its  greatest  their  membership  was 
4,869;  and  it  is  now  about  1,000,  in  15  societies, 
distributed  over  the  States  of  New  York,  Massa- 
chusetts, New  Hampshire,  Maine,  Connecticut, 
Ohio,  and  Kentucky.  Elder  Daniel  Offord  is  the 
present  head  of  the  Shakers,  having  been  chosen 
to  that  office  upon  the  resignation  of  Elder  Levi 
Shaw,  at  83  years  of  age,  in  January  1904. 

Shakespeare,  shak'sper,  William,  English 
dramatic  poet :  b.  Stratford-on-Avon,  Warwick- 
shire, in  April  (?)  1564;  d.  there  23  April  1616. 
About  a  century  ago,  George  Steevens,  one  of  the 
most  eminent  Shakespearian  editors  and  critics 
of  that  period,  wrote  thus :  "All  that  we  know 
with  any  degree  of  certainty  concerning  Shakes- 
peare is  —  that  he  was  born  at  Stratford-on- 
Avon,  married,  and  had  children  there;  went  to 
London,  where  he  commenced  actor,  and  wrote 
poems  and  plays ;  returned  to  Stratford,  made 
his  will,  died,  and  was  buried."  And  Tennyson 
is  reputed  to  have  said :  "The  world  should 
be  thankful  there  are  but  five  facts  absolutely 
known  to  us  about  Shakespeare :  the  date  of 
his  birth,  23  April  1564;  his  marriage  at  19  to 
Ann  Hathaway;  his  connection  with  the  Globe 
Theatre,  and  with  Blackfriars;  his  retirement 
from  theatrical  life,  with  a  competency,  to 
Stratford  ;  and  the  date  of  his  death,  which  took 
place  upon  the  anniversary  of  his  birth,  1616." 

If  this  were  strictly  true,  however,  it  should 
be  understood  that  there  is  nothing  exceptional 
in  it,  though  certain  writers  who  deny  that 
Shakespeare  wrote  the  works  ascribed  to  him 
have  laid  much  stress  upon  it.  The  biographies 
of  the  great  majority  of  literary  men  of  that 
time,  especially  the  dramatists,  are  as  meagre 
as  Shakespeare's.  In  the  latest  sketch  of  the 
lives  of  Beaumont  and  Fletcher  (in  the  *  Mer- 
maid' series  of  English  dramatic  writers)  the 
editor  says:  "Beaumont  and  Fletcher,  though 
not  of  obscure  origin,  like  the  greater  number 
of  their  fellow  dramatists,  yet  afford  no  excep- 
tion to  the  general  rule  in  the  obscurity  that 
surrounds  their  lives."  The  volume  of  the  same 
series  devoted  to  Webster  and  Tourneur  begins 
thus ;     "Nothing   is   known   about   the   lives   of 
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John  Webster  and  Cyril  Tourneur.  We  are 
ignorant  where  they  were  born  and  when  they 
died,"  etc.  The  history  of  Marlowe,  Mas- 
singer,  and  other  prominent  dramatists  of  the  pe- 
riod is  much  the  same,  as  reference  to  their 
names  in  the  present  work  will  show. 

This  is  also  true,  as  already  intimated,  of 
other  great  authors  than  playwrights.  Prof. 
Hales  begins  his  biographical  sketch  of  Spenser 
(<Globe>  ed.  of  his  works)  thus:  «The  life 
of  Spenser  is  wrapt  in  a  similar  obscurity  to 
that  which  hides  from  us  his  great  predecessor 
Chaucer,  and  his  greater  contemporary  Shake- 
speare. .  .  .  The  birth-year  of  each  poet  is 
determined  by  inference.  The  circumstances  in 
which  each  died  are  a  matter  of  controversy. 
What  sure  information  we  have  of  the  lives  of 
each  one  is  scanty  and  interrupted.'* 

These  quotations  might  be  multiplied  if 
space  permitted.  It  is  clear,  therefore,  that  no 
theory  or  argument  concerning  the  authenticity 
of  the  works  of  Shakespeare  can  be  based  upon 
the  lack  of  information  concerning  the  man. 

Our  positive  knowledge  of  Shakespeare's  per- 
sonal history,  however,  is  by  no  means  so  lim- 
ited as  Steevens  and  Tennyson  represent.  The 
investigations  of  the  last  50  or  60  years  in 
municipal,  theatrical,  and  other  records,  in  the 
literature  of  the  Elizabethan  and  succeeding  pe- 
riods, and  in  other  sources  of  information,  have 
brought  to  light  a  multitude  of  indisputable 
facts  concerning  the  man  and  his  works. 

Unfortunately,  the  first  biography  of  Shake- 
speare worthy  of  the  name  was  not  written 
until  1709,  or  nearly  a  century  after  his  death, 
being  prepared  by  Nicholas  Rowe  as  an  intro- 
duction to  his  edition  of  the  poet's  works.  It 
was  based  mainly  upon  the  researches  of  Bet- 
terton,  the  actor,  who  a  few  years  earlier  had 
visited  Stratford  for  the  express  purpose  of 
ascertaining  what  could  be  learned  there  about 
the  personal  history  of  the  dramatist.  He  com- 
municated the  results  of  his  investigations  to 
Rowe,  to  whom  we  are  indebted  for  the  pres- 
ervation of  these  and  other  fragments  of  in- 
formation which  otherwise  would  have  been 
lost.  Rowe  appears  to  have  exercised  great 
caution  in  dealing  with  his  materials,  discrim- 
inating carefully  between  what  he  regarded  as 
established  fact  and  as  doubtful  tradition.  A 
few  errors  have  been  detected  in  the  minor  de- 
tails that  he  gives,  but  the  more  important  par- 
ticulars have  been  verified  by  later  researches. 

For  almost  a  century  after  the  appearance 
of  Rowe's  'Life*  no  serious  attempt  was  made 
to  improve  upon  it.  Pope,  Johnson,  and  Stee- 
vens, in  the  biographical  sketches  prefixed  to 
their  editions  of  Shakespeare,  substantially  re- 
peated Rowe's  matter.  Edmund  Malone  was 
the  first  to  attempt  a  biography  on  a  more  ex- 
tended scale.  In  the  introductions  to  the  ''Va- 
riorum' editions  of  1803,  1813,  and  1821^  he 
presented  a  large  amount  of  new  information, 
based  on  his  researches  in  the  Stratford  archives, 
the  manuscripts  collected  by  the  actor  and 
manager,  Edward  Alleyn,  at  Duhvich,  and  offi- 
cial records  and  documents  in  London.  His 
'Life  of  Shakespeare,'  as  completed  and  pub- 
lished in  the  'Variorum'  of  1821,  fills  287 
octavo  pages;  and  to  this  the  discussion  of  the 
chronological  order  of  the  plays  adds  180  pages 
more. 

Of  the  many  contributions  to  Shakespearian 


biography  since  the  time  of  Malone,  the  most 
important  have  been  made  by  Mr.  Halliwell- 
Phillipps,  who,  between  1850  and  his  death  in 
1889,  continued  the  examination  of  the  ancient 
records  and  documents  likely  to  tlirow  light 
upon  the  subject,  and  printed  the  results  in 
successive  publications  and  finally  in  the  monu- 
mental work  in  two  royal  octavo  volumes  which 
he  modestly  entitled  'Outlines  of  the  Life  of 
Shakespeare,'  the  gth  edition  of  which  was 
issued  in  iSgo.  Mr.  Sidney  Lee's  'Life  of 
Shakespeare'  (1898)  is  the  most  noteworthy  of 
the  other  biographies  published  in  the  last  half- 
century. 

Of  Tennyson's  "five  facts"  the  first  is  a  mere 
conjecture.  William  Shakespeare  was  baptized, 
as  the  parish  record  proves,  on  26  April  (0.  S.), 
but  the  date  of  his  birth  is  not  known.  It  has 
been  assumed  that  it  was  23  April  (3  May  by 
the  New  Style  calendar)  because  babies  were 
often  baptized  three  days  after  birth.  The  only 
other  evidence  bearing  on  the  case  is  the  in- 
scription on  the  poet's  monument  at  Stratford, 
which  tells  us  that  he  died  23  April  1616,  in 
the  S3d  year  of  his  age.  If  he  died  on  the  anni- 
versary of  his  birth,  it  might  be  said,  according 
to  the  usage  of  the  time,  that  he  was  in  his 
S3d  year;  but  the  inscription  proz'cs  nothing  ex- 
cept that  he  could  not  have  been  born  later  than 
23  April  1564. 

John  Shakespeare,  the  poet's  father,  was  of 
the  yeoman  class,  and  had  been  a  farmer  in  a 
neighboring  village  before  he  came  to  Stratford 
about  1553,  and  adopted  the  trade  of  a  "glover," 
dealing  also  in  wool  and  agricultural  produce, 
with  which  his  former  occupation  made  him 
familiar.  His  ability  and  public  spirit  are 
shown  by  his  rapid  success  in  business,  which 
soon  enabled  him  to  buy  two  houses  in  Strat- 
ford, and  by  his  rising  through  the  lower  grades 
of  office  to  that  of  high  bailiff,  or  mayor,  of  the 
town  in  1568.  His  wife,  Mary  Ardcn,  belonged 
to  a  minor  branch  of  an  old  Warwickshire 
family,  and  inherited  a  considerable  estate  from 
her  father. 

John  and  Mary  Shakespeare  had  four  sons 
and  four  daughters.  William  was  the  third 
child,  but  the  eldest  son.  Of  his  early  years 
nothing  is  known,  but  it  is  probable  that  at  the 
age  of  seven  (the  earliest  at  which  he  could  be 
admitted)  he  entered  the  Stratford  Grammar 
School,  an  ancient  institution  which,  after  being 
closed  for  some  years  on  account  of  the  disso- 
lution of  the  local  Guild,  on  whose  revenues 
it  was  dependent,  by  Henry  VIII.  in  1547,  was 
re-established  by  Edward  VI.  in  1553  as  "The 
King's  New  School  of  Stratford-upon-Avon." 
The  masters  of  the  school  in  the  poet's  boyhood 
were  university  men  of  good  scholarship.  The 
studies  were  mainly  Latin,  with  writing  and 
arithmetic,  and  possibly  a  little  Greek,  which 
was  sometimes  taught  in  the  grammar  schools 
at  that  time.  Ben  Jonson  credits  Shakespeare 
with  "small  Latin  and  less  Greek"  ;  and  we  may 
be  quite  certain  that  the  boy  had  no  regular 
schooling  except  wdiat  he  got  at  Stratford.  It 
is  evident  from  his  works  that  he  had  not  the 
learning  which  a  few  of  the  critics  have  as- 
cribed to  him.  His  quotations  from  Latin  lit- 
erature are  such  as  a  schoolboy  might  make 
from  Virgil,  Ovid,  and  the  other  authors  he 
had  studied;  and  his  allusions  to  classical  his- 
tory and  mythology  are  mostly  from  the  same 
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sources,  or  from  the  familiar  stock  in  Englisli 
books  of  the  period.  The  historical  materials 
of  his  plays  are  evidently  from  a  very  limited 
number  of  English  authorities,  like  Holinshed's 
'Chronicles'  and  North's  'Plutarch';  and  in 
the  use  of  these  he  often  makes  mistakes  of 
which  an  average  scholar  could  never  be  guilty. 

It  should  be  understood  that  the  notion 
that  Shakespeare  was  a  learned  man  is  of  com- 
paratively modern  date.  In  the  references  to 
the  dramatist  in  the  literature  of  his  day  and 
for  a  century  after  his  death  (as  carefully  col- 
lected by  the  New  Shakspere  Society  of  Lon- 
don) there  is  no  hint  of  it,  while  expressions 
of  the  contrary  opinion  are  frequent.  John 
Hales  of  Eton,  writing  before  1633,  and  re- 
ferring to  a  conversation  concerning  Shake- 
speare in  which  Sir  John  Suckling,  Sir  William 
Davenant,  Ben  Jonson,  and  he  himself  were 
engaged,  says  that,  "hearing  Ben  frequently  re- 
proaching him  [Shakespeare]  with  the  want  of 
learning  and  ignorance  of  the  ancients,"  he 
[Hales]  "told  him  that,  if  Mr.  Shakespeare  had 
not  read  the  ancients,  he  had  likewise  not  stolen 
anything  from  them  (a  fault  the  other  made 
no  conscience  of),  and  that,  if  he  would  pro- 
duce any  one  topic  finely  treated  by  any  of 
them,  he  would  undertake  to  find  something 
upon  the  same  subject  at  least  as  well  written 
by  Shakespeare.* 

Jasper  Mayne,  writing  in  1637,  mentions 
Shakespeare  among  the  dramatists  who  did 
their  work  "without  Latin  helps."  H.  Ramsay, 
also  in  1637,  complimenting  Ben  Jonson  for  his 
knowledge  of  Latin  and  Greek,  says  that  he 

could  command 
That  which  your  Shakespeare  could  scarce  understand. 

Leonard  Digges,  in  the  verses  prefixed  to  the 
1640  edition  of  Shakespeare's  'Poems,'  com- 
pliments him  for  his  "Art  without  art,  unparal- 
leled as  yet,"  and  adds  that  he  borrows  nothing 
from  Greek  or  Latin ;  yet,  as  he  says,  Shake- 
speare's 'Julius  Csesar'  ravished  the  audience. 

When  some  new  day  they  would  not  brook  a  line 
Of  tedious  (though  well  labour'd)   Catiltnc; 

and  "'Sejanus'  too  was  irksome" — referring  to 
Ben  Jonson's  Roman  plays. 

The  learned  Fuller,  in  his  'Worthies'  (prob- 
ably written  about  1642),  says  of  Shakespeare: 
[  "He  was  an  eminent  instance  of  the  truth  of 
that  rule,  I'octa  non  fit,  scd  nascilur;  one  is  not 
made  but  born  a  poet.  Indeed  his  learning  was 
very  little;  .  .  .  nature  itself  was  all  the  art 
which  was  used  on  him."  Then  follows  the 
familiar  passage  about  "the  wit  combats  be- 
tween him  and  Ben  Jonson,  which  two  I  behold 
like  a  Spanish  great  galleon  and  an  English 
man-of-war.  Master  Jonson  (like  the  former) 
was  built  far  higher  in  learning;  solid  but  slow 
in  his  performances :  Shakespeare,  with  the 
English  man-of-war,  lesser  in  bulk  but  lighter 
in  sailing,  could  turn  with  all  tides,  tack  about, 
and  take  advantage  of  all  winds,  by  the  quick- 
ness of  his  wit  and  invention." 

Lady  Margaret  Cavendish,  in  the  'General 
Prologue'  to  her  'Plays'  (1662),  after  praising 
Ben  Jonson,  says : 

Yet  Rentle  .Shakcspenre  had  n  fluent  wit, 
Although  less  learninR,  yet  full  well  he  writ; 
For  all  his  plays  were  writ  by  Nature's  liRlit,  etc. 

Drydcn,  in  his   'Essay  on   Dramatic  Poesy' 
Vol.   14 — 14 


(1668),  says  of  Shakespeare:  "Those  who  ac- 
cuse him  to  have  wanted  learning,  give  him 
the  greater  commendation ;  he  needed  not  the 
spectacles  of  books  to  read  Nature ;  he  looked 
inwards  and  found  her  there." 

The  same  great  critic,  in  a  prologue  to 
Shakespeare's  'Julius  Cassar'  in  1C72,  says  of 
the  author  of  the  play : 

So  in  this  Ca'sar  which  to-day  you  see, 

Tully  ne'er  spoke  as  he  makes  .-Vntony. 

Those  then  that  tax  his  learninK  are  to  blame; 

He  knew  the  thing,  but  did  not  know  the     name. 

Great  Jonson  did  that  ignorance  adore, 

And  tho'  he  envied  much,  admired  him  more. 

Writing  again  in  prose,  he  alludes  to  Shake- 
speare as  "wanting  that  learning  and  care  which 
Jonson  had." 

Gerard  Langbaine,  in  his  'Account  of  the 
English  Dramatic  Poets'  (1691),  says  that 
Shakespeare  "was  as  much  a  stranger  to  French 
as  Latin,"  and  that  "  't  is  agreed  that  his  learn- 
ing was  not  extraordinary"  ;  and  yet  he  ranks 
"his  plays  beyond  any  that  have  ever  been  pub- 
lished in  our  language." 

These  quotations  might  be  multiplied,  but 
enough  have  been  given  to  show  what  was 
the  universal  opinion  of  the  best  critical  judges 
in  the  17th  century  concerning  Shakespeare's 
lack  of  learning.  Nature,  or  goiius,  they  all 
agree,  more  than  made  up  for  the  deficiency. 

The  single  slight  hint  of  the  opposite  opinion 
in  writers  of  the  17th  century  is  in  an 'Address' 
by  Nahum  Tate  (noted  for  his  bad  "new- 
modelling"  of  'Lear'  and  other  plays  of  Shake- 
speare), printed  in  1680.  He  says:  "What  I 
have  said  concerning  the  necessity  of  learning 
to  make  a  complete  poet  may  seem  inconsistent 
with  my  reverence  for  our  Shakespeare.  I  con- 
fess I  could  never  get  a  true  account  of  his 
learning,  and  am  apt  to  think  it  more  than 
common  report  allows  him.  But,  however  it 
fared  with  our  author  for  book-learning,  't  is 
evident  that  no  man  was  better  studied  in  men 
and  things,  the  most  useful  knowledge  for  a 
dramatic  writer."  We  see  that  Tate  had  failed 
in  his  endeavor  to  find  proof  of  Shakespeare's 
learning,  thus  indirectly  confirming  the  unani- 
mous testimony  of  the  critics  of  that  time  to 
the  contrary. 

About  the  middle  of  the  i8th  century,  John 
Upton,  the  elder  George  Coleman,  and  a  few 
otlier  critics  took  the  groimd  that  certain  pas- 
sages in  the  plays  indicated  an  acquaintance 
with  Greek,  Latin,  and  later  foreign  authors 
whose  works  had  not  been  translated  into  Eng- 
lish when  Shakespeare  wrote ;  but  they  were 
completely  refuted  by  Richard  Farmer,  in  his 
famous  'Essay  on  the  Learning  of  Shakespeare,' 
published  in  1766.  Dr.  Warlon  refers  to  it  as 
"a  work  by  which  an  end  is  put  forever  to  the 
dispute  concerning  the  learning  of  .SbaUespeare 
It  did  settle  the  f|uestion  until  the  Baconian 
heretics  revived  it  and  made  it  the  corner-stone 
of  their  theory. 

Shakespeare's  real  education,  as  Tate  inti- 
mates, was  in  the  study  of  "men  and  things." 
His  early  years  were  spent  in  the  heart  of 
rtiral  England,  where  he  became  familiar  with 
woodland  scenery  and  life,  and  imbibed  the  love 
of  nature  which  is  one  of  his  most  marked 
characteristics.  There  also  he  got  the  minute 
knowledge  of  the  practical  side  of  country  life 
which  has  furnished  material  for  many  volume? 
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on  the  plant-lore  and  garden-craft  illustrated 
in  his  works,  and  on  his  familiarity  with  hawk- 
ing, hunting,  fishing,  and  the  habits  of  English 
birds  and  animals.  Warwickshire  was,  more- 
over, rich  in  historical  associations.  The  cas- 
tles of  Kenilworth  and  Warwick  had  been 
centres  of  political  and  military  interest  during 
the  civil  wars  of  the  13th  and  15th  centuries. 
Queen  Elizabeth's  famous  visit  to  the  Earl  of 
Leicester  at  Kenilworth  occurred  in  1575,  when 
Shakespeare  was  eleven,  and  his  father,  who 
was  then  a  magistrate  at  Stratford,  may  have 
taken  the  boy  with  him  to  see  something  of 
the  pageant  which  attracted  throngs  of  visitors 
from  all  the  region  roundabout.  The  legendary 
and  romantic  lore  of  the  district,  in  which  the 
redoubtable  Guy  of  Warwick  was  the  chief 
hero,  must  also  have  stirred  and  stimulated  the 
poet's  youthful  imagination.  Coventry,  in  the 
same  county,  was  renowned  for  its  old  re- 
ligious plays,  which  were  not  entirely  sup- 
pressed until  1580 ;  and  traveling  companies  of 
players  visited  Stratford  when  he  was  five  years 
old  and  frequently  during  his  boyhood  and 
youth.  He  must  have  witnessed  these  local 
performances,  if  not  some  of  those  at  Coventry, 
and  we  can  imagine  how  they  developed  his 
taste  and  love  for  the  drama.  The  training  in 
the  grammar  school  was  an  insignificant  part 
of  his  early  education  compared  with  what  he 
got  outside  of  its  ancient  walls. 

It  is  not  improbable  that  he  left  school  when 
he  was  thirteen.  About  that  time  his  father's 
fortunes  were  declining,  probably  on  account  of 
the  general  depression  in  trade,  and  he  may 
have  needed  the  boy's  help  in  his  business  or 
have  found  other  work  for  him.  An  improbable 
tradition  says  that  he  was  bound  apprentice  to 
a  butcher,  but  later  ran  away  to  London.  Ac- 
cording to  another  tradition,  he  was  an  attor- 
ney's clerk  for  a  time ;  and  the  knowledge  of 
law  shown  in  his  works  has  led  Lord  Campbell 
and  other  professional  critics  to  give  credit  to 
this  story.  Judge  Allen,  however,  in  his  '  Notes 
on  the  Bacon-Shakespeare  Question'  (Boston 
1900),  has  shown  that  similar  familiarity  with 
legal  technicalities  appears  in  the  works  of  con- 
temporary dramatists,  and  that  Shakespeare 
often  makes  mistakes  in  these  matters  which  no 
lawyer  or  student  of  law  could  be  guilty  of. 

Shakespeare's  marriage,  when  he  was  be- 
tween eighteen  and  nineteen,  is  the  next  fact  in 
his  history  of  which  we  have  positive  proof. 
The  bride,  Ann  Hathaway,  was  about  eight 
years  older.  She  was  the  daughter  of  a  farmer 
in  the  neighboring  village  of  Shottery,  and  the 
house  in  which  her  father,  Richard  Hathaway, 
is  supposed  to  have  lived,  was  bought  in  1892, 
as  Shakespeare's  birthplace  in  Stratford  had 
been  bought  in  1848,  for  preservation  in  memory 
of  the  poet.  The  marriage  probably  took  place 
early  in  December  1582,  a  bond,  authorizing  it 
"with  once  asking  of  the  bans"  being  still  ex- 
tant in  the  Episcopal  archives  of  Worcester, 
the  diocese  in  which  the  parties  resided.  The 
bond  bears  the  date  of  28  Nov.  1582.  but  no 
record  of  the  marriage,  which  was  doubtless  in 
one  of  the  neighboring  villages,  has  survived 
the  risks  to  which  English  parish  registers  were 
often  exposed.  A  daughter  was  born  to  the 
pair  the  next  May,  her  baptism  with  the  name 
Susanna  being  recorded  at  Stratford  on  Sunday, 
26  May  1583.     Twin  children,  Hamnet  and  Ju- 


dith,   were    baptized    2    Feb.    1585,    about    two 
months  before  their  father  was  twenty-one. 

The  marriage  had  evidently  been  a  hurried 
one,  urged  on  by  the  relatives  of  the  bride,  but 
apparently  not  favored  by  those  of  the  bride- 
groom, who  could  not  honorably  avoid  it.  and 
seems  not  to  have  been  inclined  to  do  so.  Some 
biographers  believe  that  the  couple  had  been 
formally  betrothed  some  months  before  the 
marriage,  according  to  the  custom  of  the  time ; 
and  this  is  by  no  means  improbable.  The  be- 
trothal was  then  a  legal  ceremony,  consisting 
in  the  interchange  of  rings,  kissing,  and  joining 
hands,  in  the  presence  of  witnesses,  and  often 
before  a  priest.  Violation  of  the  contract  was 
punished  by  the  ecclesiastical  law  with  excom- 
munication ;  and  the  betrothal  was  a  legal  bar 
to  marriage  with  another  person,  except  by  the 
joint  consent  of  the  parties.  In  Shakespeare's 
time,  at  least  among  the  common  people,  it  was 
often  regarded  as  conferring  the  rights  and 
privileges  of  the  more  formal  union  that  was 
to  follow ;  but  later  in  the  century  the  Church 
authorities  condemned  this  license.  There  may 
have  been  such  a  pre-contract,  or  betrothal,  in 
the  case  of  William  and  Ann.  In  the  absence 
of  any  positive  testimony  to  the  contrary,  it  is 
no  more  than  fair  to  allow  them  the  benefit  of 
the   doubt. 

It  is  an  interesting  fact  that  this  ancient 
betrothal  is  introduced  by  Shakespeare  in  at 
least  seven  of  his  plays, —  'The  Two  Gentlemen 
of  Verona,*  'The  Taming  of  the  Shrew,' 
'Twelfth  Night,'  'The  Winter's  Tale'  (twice). 
'Much  Ado,'  'Measure  for  Measure.'  and 
'King  John.'  In  'Twelfth  Night.'  Olivia,  who 
has  been  betrothed  to  Sebastian,  supposing  him 
to  be  the  disguised  Viola,  addresses  the  latter 
as  "husband,"  and  justifies  herself  by  appeal- 
ing to  the  priest  before  whom  the  ceremony  had 
been  performed,  with  the  understanding  that  it 
was  to  be  kept  secret  until  the  marriage  should 
take  place.  Similarly,  Robert  Arden,  the  poet's 
maternal  grandfather,  in  a  legal  document,  calls 
his  daughter  Agnes  the  wife  (uxor)  of  the 
man  to  whom  she  was  married  three  months 
later. 

Of  Shakespeare's  life  after  his  marriage  until 
he  went  to  London  nothing  further  is  known. 
How  he  managed  to  support  his  family  we  can- 
not guess.  He  could  have  little  or  no  assistance 
from  his  father,  who,  in  his  reduced  circum- 
stances, could  barely  take  care  of  his  own  house- 
hold in  which  there  were  now  four  younger 
children.  William  soon  decided  to  leave  his 
wife  and  babes  in  Stratford  —  or  perhaps  at 
Shottery  with  Mrs.  Hathaway,  then  a  widow 
with  a  comfortable  house  and  income  —  and  to 
try  his  fortune  in  London.  The  precise  date 
of  this  move  is  uncertain,  but  it  was  probably 
in  the  latter  part  of  1585  or  early  in  1586.  He 
came  of  age  in  1585,  and  that  fact  may  have 
influenced  him  in  making  the  venture.  Tradi- 
tion says  that  about  this  time  he  was  caught 
in  deer-stealing  on  Sir  Thomas  Lucy's  estate, 
and  that  his  departure  for  the  metropolis  was 
prompted  or  hastened  by  the  prosecution  that 
followed  the  offense.  That  the  poaching  tradi- 
tion was  founded  on  fact  is  quite  certain  from 
the  evidence  in  '2  Henry  IV.'  and  the  'Merry 
Wives  of  Windsor*  that  Lucy  is  caricatured  as 
Justice  Shallow.  The  "dozen  white  luces"  in 
the  latter  play  were  apparently  suggested  by  the 
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three  luces,  or  pikes,  in  the  arms  of  the  Lucy 
family ;  and  the  allusions  to  poaching  in  the 
context  are  equally   significant. 

What  Shakespeare  found  to  do  on  his  ar- 
rival in  London  we  do  not  know.  The  tradi- 
tion that  at  first  he  held  horses  at  the  door  of 
the  theatre,  said  to  have  originated  with  Sir 
William  Davenant,  is  not  improbable,  as  it  was 
then  common  for  gentlemen  to  go  to  the  theatre 
on  horseback.  We  know  that  somehow  the 
young  man  soon  got  into  one  of  the  two  play- 
houses then  established  in  London  —  the  Thea- 
tre and  the  Curtain  — •  where  he  doubtless  had 
to  begin  in  some  humble  capacity.  According 
to  tradition,  he  was  first  employed  as  a  "prompt- 
er's attendant,  whose  duty  it  was  to  give  the 
performers  notice  to  be  ready  to  enter"  on  the 
stage.  Soon,  however,  his  abilities  must  ha_ve 
been  recognized,  and  he  began  his  career  of  an 
actor  in  small  parts,  gradually  working  his  way 
up  to  a  better  position  in  the  company. 

If  he  went  to  London  in  1585,  seven  years 
elapsed  before  we  have  any  positive  information 
about  him,  or  even  any  tradition  worth  men- 
tioning except  that  of  his  holding  horses  at  the 
door  of  the  threatre  and  his  first  employment  in- 
side as  "call-boy."  At  length,  in  159J,  we  hear 
about  him  through  a  contemporary  playwright, 
Robert  Greene,  who  died  in  the  autumn  of  that 
year,  leaving  a  little  book,  'Greens  Groatsworth 
of  Wit,  bought  with  a  Million  of  Repentance,* 
to  be  published  after  his  decease.  After  re- 
ferring to  some  of  his  fellow  dramatists,  Greene 
says  of  the  actors:  "Yes,  trust  them  not,  for 
there  is  an  upstart  crow,  beautified  with  our 
feathers,  that,  with  his  Tygers  heart  wratt  in  a 
Players  hide,  supposes  he  is  as  well  able  to 
bombast  out  a  blanke  verse  as  the  best  of  you ; 
and  being  an  absolute  Johannes  Factotum,  is 
in  his  owne  conceit  the  only  Shake-scene  in  a 
countrie."  That  the  epithet  of  "Shake-scene" 
refers  to  Shakespeare  cannot  be  doubted,  and 
the  passage  implies  that  he  was  both  actor  and 
author,  and  perhaps  plagiarist  also.  "Beautified 
with  our  feathers,"  as  some  believe,  may  refer  to 
plagiarism,  but  it  may  simply  mean  gaining 
credit  by  acting  what  others  have  written.  The 
italicized  quotation  is  a  parody  of  "O  tiger's 
heart  wrapt  in  a  woman's  hide"  in  '3  Henry  VI.,' 
an  old  iilay  in  which  Greene  is  supposed  to  have 
had  a  share  and  which  was  revised  by  Shake- 
speare. In  December  1592,  Henry  Chettle,  who 
had  published  Greene's  pamphlet  for  him, 
brought  out  his  own  'Kind  Harts  Dreame,'  in 
which  he  apologizes  for  Greene's  sneer  at  Shake- 
speare and  adds:  "Myselfe  have  scene  his  de- 
meanor no  less  civill  than  he  e.xelcnt  in  the 
qiialitie  [of  actor]  he  professes;  besides,  divers 
of  worsliip  [people  of  rank]  have  reported  his 
uprightness  of  dealing,  w-hich  argues  his  hon- 
esty, and  his  facetious  [felicitous]  grace  in  writ- 
ing, that  approves  his  art."  It  is  clear  from 
Greene's  envy  and  Chettlc's  eulogy  that,  in 
I.S92,  Shakespeare  had  already  won  credit,  not 
only  by  his  acting,  but  also  by  revising  old  plays 
for  reproduction  on   the  stage. 

Little  is  known  of  the  poet's  personal  his- 
tory from  this  time  until  1600.  In  1596  his 
son  Hamnct  died,  and  was  buried  (11  August) 
at  Stratford.  Early  in  1597  he  bought  New 
Place,  a  mansion  with  an  acre  of  land  in 
the  best  part  of  Stratford,  and  later  added 
other  lands  to  the  estate.     In  1596  John  Shake- 


speare, doubtless  by  his  son's  advice,  made  ap- 
plication to  the  College  of  Heralds  for  a  coat-of- 
arms ;  but  the  negotiations  not  being  concluded 
at  that  time,  they  were  renewed  in  1599,  when 
the  petition  w'as  granted. 

John  iiad  asked  that  he  and  his  son  might  be 
allowed  to  quarter  ni  the  coat  the  arms  of  the 
Ardens  of  Wilmecote,  his  wife's  family ;  but  the 
heralds  substituted  the  arms  of  the  Ardens  of 
Alvanley  in  Cheshire,  apparently  because  those 
belonged  to  a  younger  branch  of  the  family, 
from  which  Alary  Arden  was  descended. 

Shakespeare  repaired  New  Place,  which  was 
in_  a  dilapidated  condition  when  he  bought  it. 
We  find  evidence  also  that  he  assisted  in  re- 
storing the  fortunes  of  his  father,  and  attempted 
to  regain  certain  real  estate  belonging  to  his 
mother  which  had  been  forfeited  through  com- 
plications  due  to  a  mortgage. 

The  earliest  definite  notice  of  Shakespeare's 
appearance  on  the  stage  is  of  his  having  been 
a  player  in  two  comedies  acted  before  Elizabeth 
at  Greenwich  Palace  in  December  1594.  Ac- 
cording to  the  official  records  "William  Kempe, 
William  Shakespeare,  and  Richard  Burbage" 
then  received  £13  6s.  8d.  as  payment,  with  £6 
13s.  4<i.  in  addition  "by  waye  of  her  Majesties 
rewarde" — that   is,   as   a   perquisite. 

Other  performances  before  Elizabeth  were 
in  1596,  twice  during  the  Christinas  holidays, 
at  Whitehall;  at  Richmond  Palace  on  Twelfth 
Night  and  Shrove  Tuesday,  1600;  and  at  White- 
hall 26  December  the  same  year.  At  Christmas 
time,  1601-2,  the  company  played  four  times  at 
Whitehall;  and  at  Richmond,  2  Feb.  1603  —  the 
last  occasion  on  which  they  could  have  ap- 
peared before  Elizabeth,  as  she  died  24  March 
1603. 

Shakespeare's  income  from  acting  was  much 
greater  than  from  authorship.  From  the  for- 
mer source  before  1599  it  was  probably  £100  a 
year,  to  which  the  perquisites  from  perform- 
ances at  court  might  add  £15  or  more.  During 
the  same  period  the  prices  for  a  play  ranged 
from  £6  to  £15.  His  receipts  from  revising 
and  writing  plays  up  to  1599  probably  did  not 
exceed  £20  a  year,  making  his  entire  income 
about  £135,  equal  to  from  seven  to  tt-n  times  as 
much  in  modern  money.  From  the  quarto  edi- 
tions of  his  plays,  all  of  which  were  piratical,  he 
received  nothing;  but  from  the  editions  of  his 
poems  —  the  only  works  printed  under  his  own 
control  —  he  may  have  got  something,  but  we 
have  no  means  of  estimating  the  amount. 

When  the  Burbages  built  the  Globe  Theatre 
in  1599,  they  leased  shares  in  it  for  25  years 
to  "those  deserving  men,  Shakespeare,  Hemings, 
Condell,  Phillips,  and  others,"  all  of  whom  were 
players  in  Shakespeare's  company.  There  were 
16  shares  in  all,  of  which  Shakespeare  probably 
had  two.  The  annual  receipts  of  the  theatre 
are  supposed  to  have  been  about  £8,000.  The 
yearly  income  of  a  share  in  1635  is  known  to 
have  been  more  than  £200.  In  1600-10  it  may 
not  have  been  so  large,  but  Shakespeare  must 
have  received  from  the  theatre,  as  an  actor  and 
a  shareholder,  at  least  £500  a  year.  From  1500 
the  prices  of  plays  averaged  £20  or  more,  and 
performances  at  court  were  more  frequent  and 
doubtless  better  paid. 

In  1602  Shakespeare  bought  T07  acres  of 
land  near  Stratford  for  £320,  and  the  same  year 
he    bought    a    cottage    and    garden    near    New 
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Place.  These  investments,  and  his  dealings  in 
agricultural  produce  of  which  we  have  docu- 
mentary evidence,  were  additional  sources  of 
income. 

According  to  Rowe,  the  poet  once  received 
a  gift  of  £l,ooo  from  his  generous  patron,  the 
Earl  of  Southampton.  There  can  be  little  doubt 
that  the  amount  is  exaggerated,  but  the  Earl, 
who  is  known  to  have  been  so  liberal  to  others, 
can  hardly  have  omitted  to  make  some  sub- 
stantial acknowledgment  of  the  tribute  paid  him 
in  the  dedications  of  'Venus  and  Adonis'  and 
'Lucrece.' 

In  May  1602,  almost  immediately  after  he 
came  to  the  throne,  King  James  granted  a 
license  to  Shakespeare  and  his  company  to  play 
in  London  and  the  provinces.  They  performed 
not  infrequently  afterward  at  court,  as  the  rec- 
ords show  ;  and  on  15  March  1604,  when  James 
made  his  formal  passage  from  the  Tower  to 
Westminster,  Shakespeare  and  the  eight  other 
actors  to  whom  the  royal  license  had  been 
granted  in  1603,  marched  in  the  royal  train,  and 
each  was  presented  with  four  and  a  half  yards 
of  scarlet  cloth,  the  usual  dress-allowance  of 
actors  belonging  to  the  royal  household. 

We  have  little  positive  information  of  the 
parts  played  by  Shakespeare  himself.  It  is  re- 
ported that  he  took  that  of  Adam  in  'As  You 
Like  It,'  and,  according  to  Rowe,  he  acted  "the 
Ghost  in  his  own  'Hamlet.*  "  John  Davies  of 
Hereford  (1610)  says  that  he  "played  some 
kingly  parts  in  sport."  His  name  heads  the  list 
of  those  who  took  part  in  the  first  performance 
of  Ben  Jonson's  'Every  Man  in  His  Humour,' 
in  1598.  In  the  list  of  "the  principall  actors  in 
all  these  playes"  prefixed  to  the  Folio  of  1623, 
his  name  is  also  placed  first,  but  perhaps  only 
because  he  was  the  author  of  the  plays.  There 
is  no  evidence  that  he  ever  gained  high  rank  as 
an  actor. 

In  July  1605  Shakespeare  paid  £+40  for  the 
unexpired  term  (31  years)  of  the  moiety  of  a 
lease  of  the  tithes  of  Stratford,  Old  Stratford, 
Bishopton,  and  Welcombe.  It  appears  to  have 
been  a  good  investment,  for  his  son-in-law,  Dr. 
John  Hall,  in  August  1624,  disposed  of  his  in- 
terest in  the  remainder  of  the  lease  for  £400, 
or  only  £40  less  than  it  cost  Shakespeare  nine- 
teen years  before.  The  lease  had  now  only 
twelve  years  to  run,  but  the  officers  of  the 
Stratford  Corporation  who  bought  it  appear  to 
have  regarded  it  as  a  judicious  investment  at 
£400. 

On  S  June  1607  the  poet's  elder  daughter 
Susanna,  then  24  years  of  age,  was  married  to 
Dr.  John  Hall,  a  physician  who  had  a  large 
practice  among  the  good  people  of  Stratford 
and  the  adjacent  country.  He  was  several  times 
called  to  attend  the  Earl  and  Countess  of 
Northampton,  at  Ludlow  Castle,  more  than  40 
miles  off.  His  medical  case-book,  written  in 
Latin,  was  translated  and  published  in  London 
( 1657)  after  his  death,  and  was  reprinted  in 
1679  and  1683.  Though  an  earnest  Puritan,  he 
■was  none  the  less  popular  with  those  who  were 
bitterly  opposed  to  the  sect. 

Shakespeare's  brother  Edmund  died  in  Lon- 
don, in  December  1607,  and  was  buried  in  Saint 
Saviour's  Church,  Southwark.  He  is  described 
in  the  parish  register  as  "a  player,"  and  had 
probably  come  to  London  and  entered  the  Globe 
Theatre    through    his    brother's    influence,    but 


no  notice  of  him  as  an  actor  has  been  discov- 
ered. 

Elizabeth,  the  only  child  of  the  Halls,  was 
baptized  21  Feb.  1608.  The  poet  thus  became 
a  grandfather  about  two  months  before  he 
was  44.  She  was  married  in  1626  to  Thomas 
Nash,  a  citizen  of  Stratford,  who  died  in  1647. 
Two  years  later  she  married  Sir  John  Barnard 
of  Abington  Manor,  near  Northampton.  She 
had  no  children  by  either  husband.  The  last 
of  the  poet's  lineal  descendants,  she  was  buried 
at  Abington  17  Feb.  1669,  but  no  monument 
marks  her  grave.  In  September  1608,  Shake- 
speare's mother  died,  her  burial  being  recorded 
on  the  9th  of  the  month.  Her  husband,  John 
Shakespeare,  had  died  seven  years  earlier,  the 
record  of  his  burial  being  dated  8  Sept.  160!. 
He  left  no  will,  and  his  son  William  inherited 
the  Henley  Street  birthplace.  Shakespeare's 
brother  Gilbert  (baptized  16  Oct.  1566)  v/as 
buried  3  Feb.  1612,  the  record,  by  a  clerical 
error,  calling  him  "adolescens,"  though  he  was 
45  years  old.  In  February  1613.  Richard,  his 
last  surviving  brother  (baptized  11  March 
1574),  also  died.  Joan  (baptized  11  April  1569) 
was  the  only  child  of  John  and  Mary  Shake- 
speare now  remaining.  She  married  William 
Hart,  who  died  in  April  1616.  his  burial  taking 
place  on  the  17th,  eight  days  before  that  of  the 
poet.  Joan  outlived  her  husband  and  brother 
30  years. 

In  1610  Shakespeare  bought  20  acres  of 
pasture  land,  adding  them  to  the  107  acres  ac- 
quired in  1602 ;  and  in  March  1613  he  made 
what  appears  to  have  been  his  last  investment 
in  real  estate  by  the  purchase  of  a  house  in 
London,  near  the  Blackfriars  Theatre.  He  paid 
£140  for  it,  and  soon  leased  it  to  one  John  Rob- 
inson, who  had  been  one  of  the  opponents  to 
the  establishment  of  the  theatre. 

It  was  probably  as  early  as  161 1  that  Shake- 
speare returned  to  Stratford  and  took  up  his 
residence  at  New  Place.  In  that  year  his  name 
appears  on  a 'list  of  Stratford  citizens  who  were 
raising  money  to  promote  a  Parliament  bill  "for 
the  better  repair  of  highways."  In  the  spring 
of  1614  a  Puritan  preacher,  invited  to  the  town 
by  the  corporation,  was  hospitably  entertained 
at  New  Place,  perhaps  through  the  influence 
of  Dr.  Hall,  who  may  have  been  living  with 
his  father-in-law  at  the  time.  In  the  town 
records  we  read :  "For  one  quart  of  sack  and 
one  quart  of  claret  wine  given  to  a  preacher  at 
the  New  Place,  xx.  rf." 

In  the  autumn  of  1614  an  attempt  was  made 
by  William  Combe,  the  squire  of  Welcombe,  to 
enclose  a  considerable  area  of  the  common  fields 
near  the  town.  The  project  was  opposed  by  the 
corporation  as  detrimental  to  the  agricultural 
interests  of  the  town  and  tending  to  diminish 
the  tithes.  Shakespeare,  as  we  have  seen,  was 
interested  in  the  tithes,  but  it  would  appear 
that  he  was  finally  led  to  favor  the  scheme  by 
Combe,  who  guaranteed  that  he  should  suffer 
no  pecuniary  loss.  There  is  no  evidence,  how- 
ever, that  he  took  any  active  part  in  promoting 
the  enclosures,  which  were  ultimately  thwarted 
by  legal  injunction  in  ^larch   1615. 

In  February  1616,  Judith,  the  poet's  younger 
daughter,  was  married  to  Thomas  Quiney,  who 
was  nearly  four  years  her  junior.  He  was 
then  in  business  as  a  vintner,  and  patroni:'ed 
by    the    corporation.     In    1617    he    was    elected 
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a  burgess,  and  from  1621  to  1623  held  the  office 
of  chamberlain.  Later  his  business  was  less 
prosperous,  and  in  1652  he  removed  to  London, 
wbere  he  died  a  few  years  afterward.  He  had 
three  sons,  two  of  whom  died  in  infancy  and 
the  third  at  the  age  of  20.  Judith  Quiney  lived 
to  be  76,  surviving  all  her  family  except  her 
aunt,  Joan  Hart,  and  her  niece,  Elizabeth 
Barnard. 

Shakespeare's  health  seems  to  have  been  fail- 
ing at  the  time  of  Judith's  marriage.  He  had 
made  his  will  in  the  latter  part  of  January  1616, 
as  erasures  in  the  document  indicate;  but  for 
some  reason  it  was  not  engrossed  and  signed 
at  that  time.  In  April  the  condition  of  the 
poet  seems  to  have  become  suddenly  worse, 
and  the  rough  draft  of  the  will,  after  a  few 
alterations  and  interlineations,  was  signed  with- 
out waiting  for  a  clean  transcript  of  it. 

There  is  no  mention  of  his  wife  in  the  will 
except  the  interlined  bequest  of  the  "second 
best  bed  with  the  furniture" ;  but  she  was  amply 
provided  for  by  her  rights  of  dower,  and  such 
omission  in  a  case  of  the  kind  is  not  uncommon 
in  wills  of  the  time.  The  gift  of  the  bed,  like 
many  similar  bequests  in  these  old  wills,  was 
doubtless  prompted  by  love  and  tender  associa- 
tions, not  the  insult  of  a  dying  man  to  the 
mother  of  his  children.  The  misinterpretation 
of  this  clause  in  the  will  is  absolutely  the  sole 
ground  for  the  supposition  tliat  the  poet  was 
unhappy  in  his  conjugal  relations,  while  there  is 
the  strongest  circumstantial  evidence  to  the  con- 
trary. We  have  seen  that,  more  than  20  years 
earlier  in  London,  he  was  planning  for  his 
return  to  a  residence  in  his  native  town.  In 
1597  be  was  able  to  buy  the  best  house  in 
Stratford,  and  he  gradually  developed  and  im- 
proved the  estate,  making  it  an  ideal  home  for 
his  declining  years  —  but  not.  we  may  be  cer- 
tain, to  be  shared  with  a  wife  from  whom  he 
was  estranged.  His  widow  survived  him  al- 
most seven  years  (her  burial  was  on  8  Feb. 
1623)  and  tradition  says  that  she  earnestly 
desired  to  be  laid  in  the  same  grave  with  her 
husband. 

The  fimcral  of  "Will  Shakespeare,  gent.,"  as 
the  parish  register  informs  us,  occurred  2$  April 
1616.  His  grave  is  in  the  chance!  of  the  parish 
church,  the  legal  place  for  the  interment  of  the 
owners  of  the  tithes.  It  is  covered  with  a  stone 
bearing  the  inscription : 

Good   frentl,   for  Jesus  sake  forbcare 
To  disK  the  dust  cncloascd  hearc; 
HIcste  be  the  man  that  spares  thcs  stones. 
And  curst  be  he  that  moves  my  bones. 

It  was  not  until  about  70  years  after  his 
death  that  these  lines  were  ascribed  to  Shake- 
speare. Neither  Dugdalc,  in  1656,  nor  Rowe, 
in  1709,  when  referring  to  the  tomb,  attribute 
them  to  him.  If  he  desired  that  something  to 
the  same  effect  should  be  put  upon  the  stone, 
it  was  doubtless  from  fear  that  his  bones  might 
some  day  he  removed  to  the  ancient  charnel 
house  that  tlicn  adjoined  the  church  but  was 
afterward  demolished. 

The  monument  to  the  poet  on  the  chancel 
wall  was  erected  before  1623.  The  life-sized 
bust  is  suppo.sed  to  have  been  copied  from  a 
posthiunous  cast  of  his  face.  It  is  poor  as  a 
work  of  art,  but  it  must  have  been  accepted  by 
his  surviving  relatives  as  a  tolerably  good  por- 
trait.    It    bears    a    general    resemblance    to    the 


only  other  portrait  the  authenticity  of  which 
is  established, — ^the  engraving  in  the  Folio  of 
1623,  the  execution  of  which  is  equally  bad. 
A  painted  portrait  in  the  Shakespeare  Memorial 
Gallery  at  Stratford  is  believed  by  many  to  be 
the  original  of  that  engraving,  but  others  think 
it  was  copied  from  the  engraving.  The  so- 
called  Ely  House  portrait,  according  to  some 
critics,  was  the  basis  of  the  engraving.  There 
are  many  other  alleged  portraits,  but  their  his- 
tory is  more  or  less  doubtful. 

The  order  in  which  Shakespeare's  works 
were  written  has  been  the  subject  of  much  dis- 
cussion and  dispute,  but  is  now  approximately 
settled.  If  he  wrote  the  repulsive  tragedy  of 
'Titus  Andronicus,'  it  was  probably  as  early 
as  1590;  but  the  critics  generally  agree  that  it 
was  an  old  play  slightly  retouched  by  him 
about  that  time.  The  three  parts  of  'Henry 
VL'  are  quite  certainly  other  plan's  upon  which 
he  worked  in  the  same  way  during  his  drama- 
tic apprenticeship,  the  second  and  third  parts 
having  a  considerably  larger  share  of  his  work 
than  the  first  part.  When  he  attempted  wholly 
original  work,  it  was  in  comedy,  and  'Love's 
Labour's  Lost'  was  the  play.  The  first  version 
must  have  been  written  as  early  as  1591,  the 
present  one,  printed  in  1598,  having  been,  as 
the  title-page  states,  "newly  revised  and  aug- 
mented." 'The  Two  Gentlemen  of  Verona*  and 
'The  Comedy  of  Errors'  soon  followed,  to- 
gether with  the  first  draft  of  'Romeo  and 
Juliet,'  which  was  afterward  revised  and  en- 
larged. 'Richard  III.,'  which  naturally  follows 
the  trilogy  of  'Henry  VI.,'  appears,  on  the 
whole,  to  be  entirely  Shakespeare's,  and  was 
probably  written  in  1592  or  1593,  and  'Richard 
II.'  soon  afterward,  though  tlie  earliest  extant 
editions  of  both  plays  date  only  from  1597. 
'.A.  Midsummer  Night's  Dream'  belongs  in  the 
group  of  early  comedies,  but  was  the  last  of  the 
series,  being  generally  ascribed  to   1594. 

'Venus  and  Adonis'  appeared  in  1593,  and 
the  poet,  in  the  dedication  to  the  Earl  of 
Southampton,  calls  it  "the  first  heir  of  my  in- 
vention," or  imagination ;  but  this  seems  to 
mean  that  it  was  his  first  literary  production, 
plays  in  that  day  not  being  regarded  as  litera- 
ture properly  so  called.  The  poem  was  pub- 
lished in  1593,  and  ran  through  at  least  12  edi- 
tions in  the  next  16  years.  'Lucrcce,'  also  dedi- 
cated to  Soutliampton,  was  published  in  1594, 
and  was  almost  as  popular,  eight  editions  being 
extant. 

During  the  next  six  years  (1595-1600)  the 
poet  completed  tlie  series  of  English  historical 
plays  (except  'Henry  VIII.*),  the  order  ap- 
parently being:  'King  John'  (1595),  I  and 
2  'Ileiiry  IV.'  (1596,  1.597),  and  'Henry  V.> 
(1598).  'The  Merry  Wives  of  Windsor,'  said 
to  have  been  written  at  the  request  of  Eliza- 
beth, probably  came  between  '2  Henry  IV.'  and 
•Henry  V.'  'The  Merchant  of  Venice,'  writ- 
ten in  1596  or  1597,  togetlicr  with  all  the  plays 
mentioned  above,  except  'Henry  VI.,'  is  in- 
cluded in  a  list  of  Shakespeare's  dramas  in 
Francis  Meres's  'Palladis  Tamia,'  published  in 
September  1598.  'The  Taming  of  tlie  Shrew' 
(based  upon  the  anonymous  'Taming  of  a 
Shrew,'  printed  in  1.594),  though  not  mentioned 
by  Meres,  was  probably  pro'duced  in  i.^O",  at 
the  latest.  Meres  ascribes  to  Shakespeare  a 
play  entitled  'Love's  Labour's  Won.'  which  may 
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be  the  'Taming  of  the  Shrew,'  though  many 
critics  believe  it  to  be  an  early  form  of  'All's 
.Well  that  Ends  Well.> 

Between  1598  and  1600  the  three  brilliant 
comedies,  'As  You  Like  It,'  'Much  Ado  About 
Nothing,'  and  'Twelfth  Night'  were  written, 
but  in  what  order  is  uncertain.  'Julius  Caesar' 
belongs  to  the  same  period.  These  plays  were 
followed  by  'All's  Well  that  Ends  Well,'  '.Mea- 
sure for  Measure,'  and  'Troilus  and  Cressida,' 
the  dates  of  all  which  are  more  or  less  doubtful ; 
but  these  plays,  which  are  comedies  only  in  not 
having  a  tragic  ending,  seem  to  form  a  natural 
group,  leading  up  to  the  period  of  the  great 
tragedies,  if  not  partly  belonging  to  it.  'Ham- 
let' introduces  the  latter  group,  the  earliest 
quarto  edition  having  been  printed  in  1603.  It 
was  followed  in  1604  by  a  second  quarto,  de- 
scribed as  "newly  imprinted  and  enlarged  to 
almost  as  much  again  as  it  was."  'Othello* 
was  probably  a  new  play  when  it  was  per- 
formed before  King  James  in  November  1604. 
'Macbeth'  is  generally  dated  in  1606  or  1607, 
and  'King  Lear'  was  produced  at  about  the 
same  time.  'Antony  and  Cleopatra'  and  'Co- 
riolanus'  are  supposed  to  have  been  written  in 
1607  or  1608. 

The  tragedies  were  folic  vved  by  a  group  of 
three  plays  which  have  been  aptly  called  "Ro- 
mances" :  'Cymbeline,'  'The  Winter's  Tale,' 
and  'The  Tempest'  ;  all  written  in  1609-11,  and 
not  improbably  in  the  order  mentioned.  Camp- 
bell, the  poet,  believed  that  'The  Tempest'  was 
the  last  of  the  plays,  James  Russell  Lowell  ex- 
pressed the  same  opinion,  and  many  critics  agree 
with  them,  but  some  think  that  'The  Winter's 
Tale'  was  the  later  work. 

Besides  the  plays  of  mixed  or  doubtful  au- 
thorship belonging  to  Shakespeare's  earliest  pe- 
riod and  'The  Taming  of  the  Shrew,'  there  are 
several  others  of  later  date  which  appear  to 
have  a  similar  history:  'Timon  of  Athens,' 
'Pericles,'  and  'Henry  VIII.'  Shakespeare's 
share  in  all  of  them  is  indisputable,  but  the 
critics  disagree  in  explaining  the  divided  au- 
thorship. The  most  plausible  theory  is  that  all 
three  were  begun  by  Shakespeare,  but  for  some 
unknown  reason  were  laid  aside  or  left  un- 
finished, and  afterward  completed  by  others.  In 
the  case  of  'Timon'  it  is  neither  known  nor 
suspected  who  the  other  author  was.  In  'Per- 
icles' it  was  undoubtedly  George  Wilkins,  who 
in  1608  (a  year  after  the  play  was  first  printed) 
published  a  novel  avowedly  based  upon  it.  The 
first  two  acts  of  the  play  appear  to  be  his,  but 
some  believe  that  the  later  prose  scenes  and  the 
Gower  prologues  are  by  a  third  hand.  Large 
portions  of  'Henry  VIII.'  are  evidently  by 
John  Fletcher,  some  of  whose  metrical  pecu- 
liarities are  unmistakable.  The  rest  has  been 
ascribed  by  one  or  two  critics  to  Massinger, 
but  there  can  be  little  doubt  that  it  is  Shake- 
speare's. 

'The  Two  Noble  Kinsmen'  is  another  play 
which  some  excellent  critics  believe  to  be  partly 
Shakespeare's.  The  title-page  of  the  earliest 
edition^  (1634)  ascribes  it  to  "the  memorable 
Worthies  of  their  time:  Mr.  John  Fletcher  and 
Mr.  William  Shakespeare."  Fletcher's  hand  in 
it  is  obvious,  but  it  is  uncertain  who  was  the 
other  author.  The  anonymous  play  of  'Edward 
III.'  is  ascribed  to  Shakespeare  by  certain  Ger- 
man critics,  and  some  in   England  believe  that 


portions  of  it  are  his,  but  it  is  extremely  im- 
probable that  he  wrote  a  line  of  it.  Sundry 
other  plays  were  ascribed  to  him  in  his  life- 
time or  afterward,  but  without  authority  or 
warrant. 

The  'Sonnets'  of  Shakespeare  were  first  pub- 
lished in  1609,  but  jNIeres  in  1598  refers  to  his 
"sugred  sonnets  among  his  private  friends," 
and  two  of  them  were  printed  in  'The  Pas- 
sionate Pilgrim,'  a  piratical  collection  of  verse, 
in  1599.  It  is  probable  that  the  majority  of 
them  were  written  between  1597  and  x6oi,  but 
some  may  be  of  later  date.  'A  Lover's  Com- 
plaint,' printed  with  the  'Sonnets'  in  l6og,  is 
undoubtedly  Shakespeare's.  It  is  in  the  same 
stanza  as  'Lucrece,'  and  internal  evidence  in- 
dicates that  it  was  somewhat  later  than  that 
poem.  'The  Phcenix  and  the  Turtle'  must  have 
been  written  before  1601,  when  it  was  printed 
as  Shakespeare's  in  a  volume  with  Chester's 
'Love's  Martyr'  and  poems  by  Marston,  Chap- 
man, Ben  Jonson,  and  others.  In  'The  Pas- 
sionate Pilgrim,'  besides  the  two  sonnets  men- 
tioned above  and  two  lyrics  from  'Love's 
Labour's  Lost,'  several  other  poems  are  attrib- 
uted to  Shakespeare  and  printed  in  the  modern 
editions  of  his  works,  but  some  of  them  are 
known  to  belong  to  other  authors,  and  it  is 
very  doubtful  whether  any  of  the  rest  are  his. 

No  collected  edition  of  Shakespeare's  plays 
appeared  until  seven  years  after  his  death,  when 
the  "first  folio,"  or  the  "folio  of  1623,"  was 
published.  It  was  nominally  edited  by  two  of 
his  friends  and  fellow-actors,  John  Heming  (or 
Hemings)  and  Henry  Condell,  and  contained 
36  of  the  plays  included  in  modern  editions, 
'Pericles'  being  omitted.  Sixteen  of  the  plays 
had  been  already  published  in  quarto  form,  the 
other  20  were  printed  for  the  first  time.  The 
book  evidently  had  no  editing  worthy  of  the 
name.  Heming  and  Condell  did  little  except  to 
furnish  the  publishers  with  the  best  copies  of 
the  plays  they  could  get ;  and  these  were  partly 
manuscripts  and  partly  early  quartos,  all  of 
which  had  been  used  in  the  theatre  by  the  actors 
in  learning  their  parts.  This  is  evident  from 
the  fact  that  in  many  instances  names  of  actors 
are  inserted  at  the  beginning  of  speeches  and 
in  stage-directions  instead  of  those  of  the 
dramatis  persona.  Every  conceivable  form  of 
typographical  corruption  and  perversion 
abounds.  It  is  estimated  that  at  least  20,000 
"readings"  occur  that  are  clearly  wrong  or 
highly  suspicious,  to  say  nothing  of  a  far  greater 
number  of  minor  misprints  and  mispointings. 
Verse  is  often  printed  as  prose,  and  prose  as 
verse.  Stage-directions  and  text  are  often  con- 
founded. Words  and  phrases  from  foreign  lan- 
guages are  almost  invariably  corrupted,  some- 
times to  such  a  degree  that  critics  cannot  decide 
whether  they  are  Latin,  French,  or  Spanish. 
Some  plays  are  divided  into  acts  and  scenes, 
some  only  into  acts,  some  not  at  all,  and  the 
division  is  often  confused  or  inaccurate.  In 
face  of  all  these  facts  the  Baconian  heretics 
claim  that  the  folio  was  edited  by  Bacon,  the 
plays  being  carefully  revised,  corrected,  and 
printed  when  he  had  abundant  leisure  for  seeing 
them  through  the  press. 

The  second  folio  (1632)  was  a  reprint  of 
the  first,  with  few  changes  for  the  better  and 
some  for  the  worse.  The  third  appeared  in 
1663,  and  was  reprinted  in  1664,  with  the  addi- 
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tion  of  'Pericles'  and  six  plays  falsely  ascribed 
to  Shakespeare.  The  fourth  folio  (1685)  was 
a  reprint  of  that  of  1664.  with  no  material 
change  except  that  the  spelling  was  somewhat 
modernized. 

No  other  collected  edition  appeared  until 
1709,  when  Rowe's,  based  on  the  fourth  folks, 
was  published.  The  poems  were  first  included 
in  the  second  edition  (1714).  Of  the  other  com- 
plete editions  in  the  l8th  century  and  the  early 
part  of  the  19th.  the  most  important  were 
Pope's  (1723-5),  Theobald's  (1733),  Hanmer's 
(1744).  VVarburton's  (1747),  Johnson's  (1765), 
Capell's  (1768),  Steevens's  revision  of  Johnson's 
(I773).  Malone's  (1790).  Steevens',  with  Boy- 
dell's  illustrations  (1791-1802),  Reed's  (1803), 
Chalmers'  (1805),  and  the  'Variorum'  of  1821, 
edited  by  James  Boswell  from  a  corrected  proof 
left  by  Malone.  Some  of  these  were  reprinted 
more  than  once. 

Since  1821  editions,  commentaries,  and  criti- 
cal and  illustrative  works  on  Shakespeare  have 
so  enormously  multiplied  that  a  list  of  them, 
even  in  the  most  concise  form,  caimot  be  added 
here.  For  the  bibliography  of  the  subject  the 
reader  may  be  referred  to  Lowndes's  'Library 
Manual'  (Bolin's  ed.)  ;  Franz  Thimm's  'Shake- 
speariana'  (1864  and  1871);  the  'Encyclopaedia 
Britannica'  (gth  ed.)  ;  and  the  'Shakespeariana' 
(3,680  titles)  of  the  'British  Museum  Cata- 
logue'   (published  separately  in  1897). 

The  first  complete  American  edition  of 
Shakespeare  (with  life,  glossary,  and  notes  by 
Dr.  Johnson )  was  published  in  8  vols,  in 
1795-6.  at  Philadclpliia.  The  first  Boston  edi- 
tion {including  only  the  plays)  was  in  eight 
volumes  (1802-4).  Three  editions  of  this  ap- 
peared, each  reset,  stereotyping  being  then  un- 
known. An  edition  of  17  volumes  was  brought 
out  in  Philadelphia  in  1809.  and  one  in  seven 
volumes  (edited  by  O.  W.  B.  Pcabody,  though 
his  name  does  not  appear  in  it)  in  Boston  in 
1836.  Reprints  of  Reed's  text  had  been  issued 
there  in  1813  and  1814.  An  edition  of  the 
plays  in  10  volumes  (Reed's  text),  was  pub- 
lished in  New  York  in  1821.  and  again  in  1824. 
The  first  critical,  thoroughly  annotated,  and 
illustrated  American  edition  was  G.  C.  Ver- 
planck's  (3  vols.,  New  York  1844-7).  Of  more 
recent  editions  the  only  one  that  can  be  men- 
tioned here  is  Horace  Howard  Furness's  'New 
Variorum'  (the  first  since  1821,  and  on  a  far 
larger  scale),  of  which  12  volumes  have  now 
(1904)  been  published.  'I'his  country  has  also 
produced  the  first  Concordance  to  the  'Poems' 
(Mrs.  TL  H.  Furness's,  1874)  and  the  best 
Concordance  to  the  Complete  Works  (John 
Hartlett's,  1895).  The  first  critical  work  on  the 
plays  from  a  feminine  pen  was  'Shakespeare 
Illustrated'  (3  vols.,  London  1753-4),  by  Mrs. 
Charlotte  Lennox  (1720-1804),  who  was  born 
in  New  York,  where  her  father.  Col,  James 
Ramsay,  was  lieutenant-governor.  From  the 
age  of  15  she  lived  in  England.  The  dedication 
of  this  work  to  the  Earl  of  Orrery  was  written 
by  Dr.  Johnson.  \Vii.i.i.\.m  J.    Rolke, 

.hdlior  of    'Life  of   Sliakcsfetire. 

Shakespeare,  Authorship  of.  Tn  the  his- 
tory of  controversy  over  the  authorship  or 
the  authenticity  of  writings  two  debates  during 
the  last  hundred  years  have  risen  into  special 
prnmineuce  — that  relating  to  the  Homeric 
poems  and  that  which  concerns  the  works  com- 


monly attributed  to  'William  Shakespeare.  F.  A. 
Wolf  (q.v.),  in  his  'Prolegomena  ad  Ho- 
merum^  (1/95),  essayed  to  demonstrate  that  the 
Homeric  poems  were  not  the  work  of  any 
one  man,  but  a  compilation  of  rhapsodies  com- 
posed by  dilTercnt  minstrels  and  sung  in  the  pub- 
lic assemblies  while  yet  the  art  of  writing  was 
little  known.  Before  this  formidable  attack 
upon  the  Homeric  authorship  there  had  been 
wide  disagreement  among  critics  upon  various 
questions  regarding  the  poems,  including  the 
probable  date  of  their  composition.  Obscuri- 
ties in  respect  to  these  matters  are  referred 
mainly  to  the  lack  of  biographical  materials  re- 
lating to  Homer  himself.  In  this  particular  the 
case  of  Shakespeare  is  involved  in  almost  equal 
difficulty,  although  it  is  not  yet  300  years 
since  the  reputed  dramatist's  death.  To  many  it 
seems  scarcely  less  wonderful  that  the  man  who 
wrote  the  plays  and  poems  known  as  Shake- 
speare's could  have  remained  so  far  hidden  from 
the  world,  despite  its  eager  search  for  him, 
than  that  those  writings  should  be  the  produc- 
tion of  a  person  so  obscure.  When  Hume  de- 
clared miracles  impossible  because  improbable, 
Whately,  by  a  mock  chronicle,  reduced  Napoleon 
to  nonentity.  But  the  non-existence  of  Shake- 
speare is  not  asserted  in  the  controversy.  They 
who  dispute  his  authorship  base  their  denial 
mainly  upon  antecedent  improbability,  as  Hume 
did  his  argument  against  miracles.  Indeed  one 
conspicuous  champion  of  Shakespeare  asks : 
"Why  is  it  not  the  simplest  plan  to  let  Shake- 
speare stand  as  a  simple  miracle?"  regarding 
him  as  "a  much  simpler  miracle  than  he  would  be 
if  any  of  the  current  explanations  of  him  were 
accepted."  Critical  inquiry,  however,  still  seeks 
and  will  seek  a  cause  equal  to  the  effect,  a  man 
or  men  adequate  to  the  result  to  be  accounted 
for. 

Although  this  authorship  controversy,  in  va- 
rious phases,  had  earlier  beginnings,  it  assumed 
its  most  definite  character  about  the  middle  of 
the  19th  century,  since  when,  as  Brandes  com- 
plains, the  great  name  of  Shakespeare  has  been 
"besmirched  by  American  and  European  imbe- 
cility." ".'\  troop  of  less  than  half-educated  peo- 
ple," he  declares,  "have  put  forth  the  doctrine 
that  Shakespeare  lent  his  name  to  a  body  of 
poetry  with  which  he  had  really  nothing  to  do  — 
which  he  could  not  have  understood,  much  less 
have  written."  Brandes  ('William  Shakespeare' 
1899)  cites  W.  H.  Wyman's'  Bibliography  of  the 
Bacon-Shakespeare  Controversy'  (1884),  show- 
ing that  "there  had  been  published  up  to  that 
date  255  books,  pamphlets,  and  essays  as  to  the 
authorsliip  of  Shakespeare's  pl.iys.  In  .America 
161  treatises  of  considerable  bulk  had  been  de- 
voted to  the  question,  and  in  England  69.  Of 
these,  73  were  decidedly  opposed  to  Shake- 
speare's authorshi]).  while  65  left  the  question 
undetermined.  In  other  words,  out  of  161  books, 
only  23  were  in  favor  of  Shakespeare.  And 
since  then  the  proportion  has  no  doubt  remained 
much   the  same." 

The  anti-Shakespearian  view  consists  of  two 
main  theories,  that  of  a  composite  or  a  "syndi- 
cate" authorship,  and  that  of  a  single  authorship. 
Tf  the  latter  be  regarded  as  involving  almost  a 
miracle,  the  other,  it  has  been  declared,  sug- 
gests a  combination  of  miracles.  If  there  was 
great  collnboralion  there  nnist  have  been  also 
one  master  genius  whose  primacy  reduced  all 
partnership  to  practical  insignificance.     Yet  that 
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there  was  partnership  is  evident  from  the  dis- 
coveries of  critics  who  show  where  different 
hands  have  set  their  marks  in  the  plays  and 
poems  called  Shakespeare's. 

The  view  of  single  authorship,  other  than 
Shakespeare's,  as  mainly  held,  is  known  as  liie 
Baconian  theory.  The  earliest  recorded  surmise 
that  the  real  author  of  the  Shakespearian  writ- 
ings was  Francis  Bacon  appears  to  have  been 
that  of  "a  Mr.  William  Smith,"  in  a  privately- 
printed  letter  to  Lord  Ellesmere  (1856),  basing 
his  opinion  on  Shakespeare's  obvious  incapabil- 
ity of  producing  the  works  attributed  to  him, 
and  on  the  manifold  qualifications  of  Bacon. 
About  the  same  time  Delia  Salter  Bacon,  an 
American  woman,  gave  a  more  considerable 
form  to  this  theory  ("delusion,"  Brandes  calls 
it)  in  a  number  of  magazine  articles,  succeeded 
by  a  volume,  'The  Philosophy  of  the  Plays  of 
Shakespeare  Unfolded'  (1857),  in  which  she 
set  forth  the  deficiencies  of  the  "Stratford 
butcher-boy"  and  "poacher"  in  contrast  to  the 
attainments  of  Bacon,  to  whom  she  assigned 
the  principal  part  in  the  authorship  of  the  plays. 
She  was  followed  by  Nathaniel  Holmes,  an 
American  jurist  and  a  writer  of  much  literary 
skill,  in  a  work,  'The  Authorship  of  Shake- 
speare' (1866,  1886;.  vigorously  supporting  the 
Baconian  theory,  and  giving  increased  impor- 
tance to  the  discussion.  Meanwhile  a  new 
phase  of  the  subject  began  to  appear  in  alleged 
discoveries  of  a  cipher  in  the  plays  embodying 
a  confession  of  his  authorship  by  Bacon  him- 
self. This  line  of  investigation  was  followed 
by  Ignatius  Donnelly,  an  American  lawyer  and 
politician,  in  what  Brandes  calls  "his  crazy 
book,"  'The  Great  Cryptogram:  Francis  Bacon's 
Cipher  in  the  so  called  Shakespeare  Plays'  (ist 
part  1888).  This  inquiry  was  further  pursued 
by  Donnelly  up  to  his  death,  and  has  been  con- 
tinued by  others ;  notably,  in  America,  by  O.  W. 
Owen  of  Detroit,  Isaac  Hull  Piatt  of  New  York, 
and  the  late  R.  M.  Bucke  of  London,  Ont.  For 
an  exposition  of  Bacon's  anagram,  which  Piatt 
claims  to  have  discovered  in  the  plays,  as  well 
as  of  Bucke's  views,  consult  the  latter's  'Cosmic 
Consciousness'  (1901),  "Francis  Bacon."  Apart 
from  the  cipher  theory,  the  general  reliance  of 
the  Baconians  is  upon  points  summed  up  by 
John  Weiss,  a  reasonable  defender  of  the  tradi- 
tional authorship,  in  'Wit,  Humor,  and  Shak- 
speare'  (1876),  as  follows:  "The  plays  are 
too  great,  arid  out  of  all  proportion  to  the 
obscurity  which  rests  upon  Shakespeare's  life, 
and  to  the  insignificance  of  his  contemporary 
fame.  They  are  filled  with  all  kinds  of  classical 
allusion,  professional  information,  legal,  medical, 
horticultural,  scientific,  to  an  extent  which  an 
obscure  play-actor  could  not  possibly  comprise 
within  the  limits  of  his  ragged  and  scanty  educa- 
tion. The  plays  contain  remarkable  parallel- 
isms with  passages  in  Bacon's  works,  and  coinci- 
dences of  thought  and  expression."  This  is 
perhaps  as  fair  a  summary  as  could  be  made  in 
so  few  words;  but  the  Baconians  multiply  in- 
stances and  arguments  witli  great  extension  and 
cumulative  force,  finding  in  Bacon's  'Promus' 
especially,  but  also  in  many  places  throughout 
his  writings,  words  and  passages  which  they 
cite  in  proof. 

Among  suggesters  and  advocates  of  the 
"syndicate"  theory  is  Appleton  Morgan  of  New 
York,  who  in  his  work  'The  Shakespearean 
Myth'    (1880).  advanced  the  view  that  the  qla"s 


were  jointly  produced  by  at  least  two  men,  one 
a  poet  and  dramatist,  the  other  a  business  man 
connected  with  a  theatre :  and  in  later  writings 
this  author  has  amplified  this  conjecture,  which 
has  also  been  elaborated  by  '^A  Cambridge  Grad- 
uate" in  a  volume  entitled  'Is  It  Shakespeare?' 
(1903).  It  is  likewise  set  forth  by  William  H. 
Edwards  in  '  Shaksper  not  Shakespeare'  (igoo). 
"It  is  enough  for  me,"  he  says,  "to  prove  that 
William  Shaksper  did  not  write  these  plays. 
Who  did,  I  know  not,  and  offer  no  suggestions ; 
but  when  the  venerable  Shakespeare  image  has 
tumbled,  and  the  critics  have  a  little  time  to 
clear  their  eyes  of  dust  and  cobwebs,  the  real 
authors  may  be  discovered  —  authors,  for  I 
believe  there  were  several  associates  who  wrote 
under  the  assumed  name  of  'William  Shake- 
speare.' " 

Toward  all  this  anti-Shakespearian  argument 
the  general  attitude  of  writers  on  the  other  side 
has  been  that  of  ridicule  and  contempt.  The 
persistence  of  the  unorthodox,  however,  has 
compelled,  in  the  interest  of  the  Shakespeare 
cause,  as  well  as  in  that  of  free  scholarship  and 
fair  investigation,  a  more  serious  attention  on 
the  part  of  those  who  would  uphold  the  tradi- 
tional view.  The  burden  of  proof  thus  far  is 
on  the  unorthodo.x,  and  of  necessity  their  proofs 
hitherto  are  chiefly  negative.  But  so  too  are  the 
arguments  of  their  opponents,  who,  at  least  with 
respect  to  Bacon,  can  do  little  more  than  set 
one  great  improbability  against  another,  adduc- 
ing also  whatever  they  can  of  a  positive  nature 
from  scanty  documentary  sources,  the  witness 
of  Shakespeare's  contemporaries,  oral  tradition, 
and  the  like.  The  consensus  of  Shakespearians 
on  the  conservative  side  finds  in  these  evidences 
probabilities  at  least  in  which  they  are  content 
to  rest  until  overcome  by  resistless  demonstra- 
tion. To  the  Baconians  their  answer  is  perhaps 
sufficiently  conveyed  in  the  conclusion  of  Sidney 
Lee  in  his  'Life  of  William  Shakespeare' 
( 1898)  :  "The  abundance  of  contemporary  evi- 
dence attesting  Shakespeare's  responsibility  for 
the  works  published  under  his  name  gives  the 
Baconian  theory  no  rational  right  to  a  hearing; 
while  such  authentic  examples  of  Bacon's  effort 
to  write  verse  as  survive  prove  beyond  all  pos- 
sibility of  contradiction  that,  great  as  he  was  as- 
a  prose-writer  and  a  philosopher,  he  was  inca- 
pable of  penning  any  of  the  poetry  assigned  to 
Shakespeare."  And  yet,  in  view  of  all  that 
has  followed  from  the  work  of  Delia  Bacon,  it 
seems  proper  to  repeat  Emerson's  remark,  that 
she  opened  this  question  "so  that  it  can  never 
again  be  closed,"  at  least  until  positive  proofs 
on  one  side  or  the  other  shall  be  produced. 
Meanwhile  a  liberal  spirit  of  investigation  can 
hardly  deprecate  the  controversy  which  has 
already  thrown  so  many  side  lights  upon  the 
Shakespearian  literature  and  tradition.  Besides 
the  above  works  cited,  of  which  Wyman's 
'Bibliography'  is  especially  important  as  a 
source  of  reference,  a  few  of  the  more  recent 
writings  on  the  subject  may  be  mentioned. 
Consult:  White.  'Studies  in  Shakespeare' 
(1886)  ;  Slopes,  'The  Bacon-Shakespeare  Ques- 
tion Answered'  (1889)  ;  Owen,  'Sir  Francis 
Bacon's  Cipher  Story  Discovered  and  Deci- 
phered' (1893-4);  Reed,  'Bacon  vs.  Shake- 
speare: a  Brief  for  the  Plaintiff'  (7th  ed.  1897)  ; 
'Bacon  and  Shake-speare  Parallelisms'  (1902)  ; 
'Francis     Bacon     Our     Shake-speare'     (1902); 
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Allen,  'Notes  on  the  Bacon-Shakespeare  Ques- 
tion' (1900)  ;  Bayley,  'The  Tragedy  of  Sir 
Francis  Bacon:  an  Appeal  for  further  Investi- 
gation and  Research'  (1902);  Crawford,  'The 
Bacon-Shakespeare  Question,'  in  'Notes  and 
Queries,'  series  9,  Vols  IX.-XI.  (1902-3);  Gal- 
lup, 'The  Bi-literal  Cypher  of  Sir  Francis  Bacon' 
(1902)  ;  Mallock.  'Last  Words  on  Mrs.  Gallup's 
Alleged  Cypher,'  in  'Nineteenth  Century  and 
After,"  Vol.  LIV..  pp.  55-71  (1902);  'A 
New  Light  on  the  Bacon-Shakespeare  Cypher' 
(1902);  'New  Facts  relating  to  the  Bacon- 
Shakespeare  Question.'  in  the  'Pall  Mall 
Magazine,'  Vol.  XXIX..  pp.  77-89;  215-228 
(1903);  Lang,  <]\Irs.  Gallup  and  Francis  Ba- 
con,'" in  'Monthly  Review,'  Vol.  II.,  pp.  146- 
162  (1902);  Webb,  'The  Mystery  of  William 
Shakespeare:  a  Summary  of  Evidence'  (1902)  ; 
Boubee,  'Shakespeare  ou  Bacon?'  Ct903)  ;  the 
various  writings  on  the  subject  by  Edwin  Bor- 
mann,  published  in  Leipsic  (1895-1903);  and 
the  publications  of  the  Bacon  Society. 

John  H.  Clifford, 
Editorial  Staff,  'Encyclopedia  Americana.'' 

Shakespeare  Societies.  The  first  Shake- 
speare society  was  founded  in  1841,  in  London, 
ind  before  its  dissolution  in  1853,  had  published 
48  volumes.  A  new  English  Shakespeare  society 
ivas  organized  in  1874,  and  the  German  Shake- 
speare Society  was  founded  at  Weimar  in  1864. 
In  the  United  States  the  Shakespeare  Society 
ji  New  York  was  organized  in  1885. 

Shak'tas.     See  Religious  Sects. 

Shale,  a  sedimentary  rock  of  the  variety 
designated  a  lutyte,  that  is,  a  rock  made  up  of 
Tmely  pulverized  rock  Hour  with  a  large  though 
variable  admi.xture  of  clay,  and  splitting  into 
iliin  layers  parallel  to  the  bedding  plane.  In  the 
typical  shales  the  rock  splits  with  a  conclinidal  or 
;helly  fracture,  the  surface  being  marked  by  wide 
shallow  depressions  rather  than  by  absolute 
smoothness.  In  composition,  shales  may  be 
:iurely  argillaceous  (argillutytcs),  but  they  are 
generally  more  or  less  silicious,  calcareous, 
ferruginous  or  carbonaceous,  according  to  the 
material  admixed  with  the  clay.  The  car- 
bonaceous shales  are  often  used  for  the  manu- 
facture of  oil  or  gas,  some  of  them  being  so 
rich  in  carbon  as  to  burn  with  a  bright  flame. 
Alum  shales  are  clay  shales  rich  in  iron  pyrites 
which  on  decomposing  permits  the  formation  of 
Milphuric  acid,  which  in  turn  reacts  upon  the 
lay  shale.  The  reactions  are  approximately  as 
follows : 

(0)  2FeS.  -I-  70=  +  2H:0  =  2FeSO.  -I-  2H,.S0. 
(h)  6H,.S0,  +  AU  (SiOOaAl.G.H.  (Shale)  = 
2Al:(SiO0;-  +  3510=  +  8H..0. 

The  aluminum  sulphate  will  often  crystallize 
in  dry  places  on  the  shale  surfaces,  forming  an 
efflorescence.  The  sulphate  of  iron  formed  will 
stain  the  surfaces  of  the  shale  a  ru--ly  brown. 
Shales  are  often  ground  up  and  artificially  dis- 
integrated, to  form  clay  for  various  purposes  in 
the  arts. 

Shaler,  Alexander,  .\mcrican  soldier:  b. 
Haddam,  Conn.,  19  March  1827.  He  was  edu- 
cated in  private  schools  and  graduated  from 
Bramard  Academy  in  1844.  In  1845  he  joined 
the  Washington  Grays  (later  known  as  8th 
rcgunent   New   York   State  militia)    and  trans- 


ferred to  the  -th  regiment  in  1848,  becoming 
major  of  that  regiment  in  i860.  He  was  com- 
missioned lieutenant-colonel  of  the  65th  New 
York  Volunteers  on  the  outbreak  of  the  Civil 
War,  and  became  colonel  in  1862,  commanding 
the  military  prison  at  Johnson's  Island,  Ohio, 
during  the  winter  of  1863-4.  He  served  with 
the  Army  of  the  Potomac,  participating  in  all 
its  battles,  until  6  May  1864,  when  he  was  taken 
prisoner  at  the  battle  of  the  Wilderness,  and 
was  held  in  Charleston,  S.  C,  during  the  summer 
of  that  year.  After  his  exchange  he  com- 
manded a  division  in  the  7th  corps  and  the  post 
of  Duval's  Bluffs,  Ark.,  serving  in  the  South- 
west until  he  was  mustered  out  24  Aug.  1865. 
He  was  commissioned  brigadier-general  of  vol- 
unteers in  1863.  and  brevettcd  major-general  of 
volunteers  in  1865.  From  1867  until  1870  he 
was  president  of  the  board  of  commissioners  of 
the  Metropolitan  fire  department,  and  commis- 
sioner of  the  fire  department  of  New  York 
1870-3.  He  was  consulting  engineer  to  the  Chi- 
cago board  of  police  and  fire  in  1874-5,  being 
charged  with  the  reorganization  and  instruction 
of  the  fire  department  of  that  city.  From  1867 
till  1886  he  was  major-general  of  the  1st  division 
of  the  National  Guard  of  the  State  of  New 
York,  and  was  an  organizer  and  president  of  the 
National  Rifle  Association  of  the  United  States. 
While  a  member  of  the  board  for  the  purchase 
of  sites  for  armories  he  was  accused  of  bribery, 
but  although  he  was  tried  twice  the  jury  dis- 
agreed each  time.  Gen.  Shaler  published  a 
'Manual  of  Arms  for  Light  Infantry  Using  the 
Rifle  Musket'    (1861). 

Shaler,  sha'ler,  Nathaniel  Southgate, 
American  geologist:  b.  Newport,  Ky.,  20  Feb. 
1841:  d.  Cambridge,  Mass.,  10  April  1006.  He 
was  graduated  from  the  Lawrence  Scientific 
School,  Harvard,  in  1862,  served  in  the  Union 
army  as  an  artillery  officer,  and  then  returned 
to  the  Lawrence  School,  where  he  was  assistant 
and  instructor  in  geology  and  zoology.  He 
accepted  the  chair  of  paheontology  at  Harvard 
in  icS6S,  was  transferred  in  1887  to  that  of 
geology,  and  he  was  dean  of  the  Lawrence 
School  from  iSgi.  In  1S73-S0  he  was  in  charge 
of  the  Kentucky  geological  survey,  and  from 
1SS4  was  director  of  the  Atlantic  division  ol 
the  United  States  geological  survey.  He  was 
commissioner  of  agriculture  for  the  State  ol 
Massachusetts  at  different  times,  was  president 
of  the  Geological  .Society  of  America  in  1895, 
and  besides  numerous  reports  for  the  United 
States  geological  survey  published:  'Kentucky 
Geological  Reports  and  Memoirs'  (7  vols. 
1876-82)  ;  'The  Story  of  Our  Continent' 
(i8()2)  ;  'The  Interpretation  of  Nature'  (1893)  ; 
'The  United  States  of  .Vmerica'  (2  vols.,  1894)  ; 
'The  Individual:  Study  of  Life  and  Death' 
(1900);  'The  Citizen:  A  Study  of  the  Indi- 
vidual and  the  Government'    (1904);  etc. 

Shalloon',  a  light  woolen  textile  said  to 
derive  its  name  from  Chalons  in  France,  where 

it  was  originally  manufactured. 

Shal'lop,  a  light  fishing-vessel  with  two 
masts  and  carrying  lug  or  fore-and-aft  sails; 
also  a  small  boat   for  one  or  two  oarsmen. 

Shal'lot,  or  Eschallot,  a  perennial  bulbous 
plant  (.-Jllium  ascalonicum)  of  the  order  Lili- 
acc(r.     The  bulbs  are  seldom   two   inches   long 
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and  an  inch  in  diameter.  They  send  up  hollow 
small  leaves  which  are  often  used  for  mixing 
with  salads  and  dressings,  or  are  eaten  alone. 
The  bulbs  are  also  similarly  used.  They  are 
planted  in  early  spring  in  rich  soil  about  four 
inches  asunder,  in  rows  15  to  18  inches  apart, 
and  kept  cleanly  cultivated  throughout  the  sea- 
son. The  leaves  may  be  cut  at  any  time  and 
the  bulbs  taken  up  in  autumn,  dried  like  onions 
or  garlic,  and  kept  in  a  dry,  cool  place.  From 
two  to  six  bulbs  are  usually  produced  by  each 
bulb  planted.  In  the  South  they  are  generally 
planted  in  autumn  and  even  in  the  North  they 
may  be  left  in  the  ground  over  winter.  They 
are  less  grown  in  the  United  States  than  in 
Europe. 

Shalmaneser,  shiil-ma-ne'zer,  second  of 
his  name,  the  Assyrian  king,  who  in  853  B.C. 
defeated  Benhadad  with  his  ally,  Ahab,  king  of 
Israel,  at  Karkar,  the  Biblical  Kir-haraseth 
(2  Kings  iii.  25),  on  the  Orontes.     See  Ah.\b; 

ASSVRI.A. 

Sha'manism,  tht  primitive  religion  of  the 
Mongol  tribes,  resembling  in  its  general  features 
the  superstitions  of  uncivilized  .American  Indians, 
and  other  savage  races.  Shamanism  cannot  be 
called  a  religion  in  the  sense  of  a  creed  or 
belief  with  recognized  and  fundamental  prin- 
ciples. It  is  rather  the  outward  expression  of 
the  imaginations  and  terrors  of  an  ignorant 
savage  regarding  the  supernatural,  and  its  prac- 
tices mainly  consist  in  enchantments  and  other 
delusions,  accompanied  by  pretended  possession 
by  spirits,  and  the  various  similar  deceptions 
through  which  the  shaman,  like  the  African 
sorcerer,  and  the  Indian  medicine-man.  exerts 
control  over  his  dupes.  There  is  belief  in  a 
future  existence,  but  without  any  definite  idea 
as  to  conditions  after  death.  Shamanism  still 
lingers  among  the  less  advanced  Mongol  tribes, 
and  has  left  its  impression  even  where  it  has 
been  superseded  by  the  doctrines  of  Confucius 
and  Zoroaster,  and  of  the  Buddhists. 

Shamokin,  sha-mo'kin,  Pa.,  borough  in 
Northumberland  County ;  on  the  Philadelphia 
&  R.  and  Pennsj-Ivania  R.R.'s ;  about  45  miles 
north  by  east  of  Harrisburg,  the  capital  of  the 
State.  It  was  settled  in  1835  by  people  em- 
ployed in  developing  the  coal  mines.  It  was 
incorporated  as  a  borough  in  1864.  It  is  the 
industrial  and  commercial  centre  of  a  region  rich 
in  anthracite  coal.  The  chief  industrial  estab- 
lishments are  foundries,  machine  shops,  knitting 
and  planing  mills,  and  flour  mills;  and  a  large 
number  of  the  inhabitants  of  the  borough  are 
employed  in  the  mines  in  the  vicinity.  The 
borough  has  an  extensive  trade  in  coal  and  in 
iron  products,  and  in  knit  goods.  There  are 
18  churches,  two  free  high  schools,  one  under 
the  auspices  of  Saint  Edward's  Church,  seven 
public  and  three  parish  schools,  and  a  public 
library.  The  four  banks,  two  national  and  two 
state,  have  a  combined  capital  of  $375,000. 
The  government  is  vested  in  a  chief  burgess 
and  a  council  of  20  members.  10  of  whom  are 
elected  annually.  The  majority  of  the  inhab- 
hants  are  native  born,  but  there  are  a  number 
from  Wales,  Poland.  Hungary,  and  Germany, 
al.so  from  England.  Ireland,  and  Scotland.  Pop. 
(1890)    14,403;    (1900)    18,202. 

J.  F.  Hoover, 
Editor  ^The  Daily  Nezvs.'> 


Shamrock,  a  name  derived  from  the  Irish 
seamrog,  meaning  "trefoil,"  and  applied  to 
various  trifoliate  plants  native  to  Ireland,  and 
even  to  the  water-cress  (which  is  not  three- 
parted).  Each  is  said  to  be  the  plant  picked  by 
Saint  Patrick  as  a  symbol  to  illustrate  the  doc- 
trine of  the  Trinity.  The  Shamrock  is  worn  on 
Saint  Patrick's  Day,  17th  of  March,  and  has 
come  to  be  regarded  as  the  national  plant  ot 
Ireland.  The  black  medic  (3/edicago  lupidina), 
O.xalis  acetasella,  various  clovers,  such  as  the 
common  red  clover  {Trifolium pratense) .  a  trail- 
ing hop-clover,  with  small  leaves  and  yellow 
heads  {T.  tuiniis),  and  the  common  low,  white 
clover  (  7".  repeiis),  are  widely  sold  as  tlie  "true" 
shamrock,  and  exported  in  large  quantities  to 
the  United  States  and  other  countries,  where 
Irishmen  make  a  custom  of  wearing  the  sprays 
on  Saint  Patrick's  day  as  a  reminder  of  home 
associations. 

Shan-hai-kwan,     shan-hi-kwan,     China,     a 

town  in  the  province  of  Chi-li.  situated  on  the 
Gulf  of  Liao-tung,  on  the  Manchurian  boundary, 
and  at  the  point  where  the  Great  Wall  reaches 
the  sea.  It  is  a  station  on  the  Imperial  North- 
ern Railroad,  and  a  point  of  great  strategic 
importance.  Being  a  Chinese  garrison  town,  it 
was  occupied  during  the  Boxer  troubles  of  1901 
by  troops  of  the  allied  Powers. 

Shan-si,  shan-se,  China,  an  inland  north- 
ern province,  bounded  east  by  Chi-li  and  Ho- 
nan,  south  by  Ho-nan,  west  by  Shen-si,  and 
north  by  Mongolia  and  the  Great  Wall ;  area, 
81,830  square  miles.  Its  rugged  surface  con- 
trasts strikingly  with  the  level  tracts  in  some 
of  the  surrounding  provinces,  although  the  low- 
land parts  of  it  are  represented  as  being  well 
cultivated  and  terraced.  The  rivers,  which  are 
almost  all  tributaries  of  the  Hwang-ho  or  Yel- 
low River,  are  numerous,  but  not  large.  The 
Fen-ho.  the  largest  of  these  streams,  is  about 
300  miles  long,  and  falls  into  the  Yellow  River 
near  the  southwest  corner  of  the  province,  after 
draining  the  central  part.  The  north  contains 
some  of  the  favorite  imperial  hunting  grounds; 
and  the  inhabitants  find  sources  of  wealth  in 
the  coal,  iron,  cinnabar,  copper,  marble,  lapis- 
lazuli,  jasper,  salt,  and  other  minerals,  which 
it  affords.  The  principal  grains  are  wheat  and 
millet,  besides  a  great  variety  of  vegetables,  with 
grapes  and  other  fruits.  Besides  Tai-yuan,  the 
capital,  there  are  several  populous  towns  in  the 
province.  This  province  is  the  original  seat  of 
the  Chinese  people,  and  many  of  the  events 
recorded  in  their  ancient  annals  occurred  within 
its  borders.     Pop.  12,200,500. 

Shan  (shan)  States,  Indo-China,  a  series 
of  petty  states  on  the  east  of  Burma,  and  north 
of  Siam,  occupying  an  area  not  well  d''fined. 
The  northern  part  of  the  Shan  country  com- 
prises the  North  and  the  South  Shan  states, 
belonging  to  British  Burma,  and  the  southern 
part,  the  Laos  or  Siamese  Shan  states  belonging 
to  Siam.  The  Shans  are  descendants  of  an 
aboriginal  race  from  the  mountains  on  the 
western  borders  of  China,  and  are  closely  allied 
to  the  Laos  and  the  Siamese.  They  are  an 
indolent,  laughter-loving  people,  fond  of  gam- 
bling and  cock-fighting,  not  unwarlike.  though 
orderly  and  fairly  trustworthy:  the  women  have 
great  influence,  and  enjoy  equal  freedom  with 
the    men.     Slavery,    however,    exists,    but    in    a 
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mild  form ;  and  serfdom  is  general.  While  the 
chief  employment  is  agriculture,  there  are  noted 
manufactures  of  chased  work  in  gold  and  silver. 
The  rule  of  the  native  chiefs  is  generally  just 
and  mild,  and  taxation  is  light.  Buddhism  is 
the  dominant  religion,  though  it  is  mingled  with 
many  superstitious  practices.  See  Laos  ;  LoLos ; 
and  SiAM. 

Shan-tung,  shiin-toong',  China,  a  northern 
maritime  province  bounded  north  and  west  by 
Chi-li,  southeast  by  the  Gulf  of  Pe-chi-li,  and 
the  Yellow  Sea ;  and  south  by  Kiang-su  and 
Ho-nan ;  area,  55,9/0  square  miles.  The  greater 
portion  of  this  province  is  level,  but  the  penin- 
sular parts  of  it  are  hilly.  The  shores  are 
generally  bold,  and  full  of  indentations,  some  of 
which  are  excellent  harbors.  VVei-hai-wei  leased 
to  the  British,  Kiao-chau  leased  to  Germany, 
and  the  native  towns  Teng-chau  and  Chi-fu  are 
the  only  important  seaport  towns  along  the 
entire  coast.  The  province  is  intersected  by 
several  rivers.  The  only  large  one  flowing 
direct  to  the  sea  is  the  Yellow  River  or  Hwang- 
ho,  which,  after  traversing  the  province  in  a 
northeast  direction,  flows  into  the  Gulf  of 
Pe-chi-li.  The  inland  navigation  is  augmented 
by  the  grand  canal  which  traverses  the  west 
part  of  the  province  northwest  to  southeast, 
affording  great  trading  advantages,  and  the 
transit  trade  is  extensive.  Drugs  and  vast  quan- 
tities of  vegetables  are  exported ;  and  felt  caps, 
carpets,  and  some  coarse  hempen  cloths  are 
manufactured.  The  province  is  over-peopled, 
and  the  great  proportion  of  the  people  are  poor ; 
still  they  appear  to  be  contented,  and  attach 
peculiar  importance  to  this  province,  on  ac- 
count of  its  being  the  birthplace  of  Confucius 
and  his  disciple  Mencius ;  and  also  because  it 
contains  the  Tai-shan,  or  Great  Mount,  which 
forms  a  favorite  resort  of  devotees  from  amaz- 
ing distances.  Its  capital  is  Tsi-nan.  Pop. 
38,247,900. 

Shanghai,  shang-hi',  China,  a  seaport  city, 
the  most  important  of  the  Chinese  treaty  ports, 
one  of  the  five  opened  to  foreign  commerce  in 
1843,  in  the  province  of  Kiang-su,  near  the 
junction  of  the  Hwang-pu  and  the  Wu-sung 
rivers,  12  miles  from  the  mouth  of  the  Yang- 
tse-kiang,  and  150  miles  southeast  of  Nanking. 
Old  Shanghai,  or  the  Chinese  city,  is  surrounded 
by  a  wall  24  feet  high,  pierced  by  six  gates, 
and  enclosing  an  area  of  about  two  square  miles. 
The  streets  are  narrow  and  dirty,  and  the 
buildings,  low  and  crowded  ;  modern  sanitation, 
and  other  improvements,  are  being  introduced 
gradually.  The  principal  buildings  are  the  Wei- 
Kwan,  a  commercial  tribunal ;  a  temple  dedi- 
cated to  the  goddess  of  the  seas ;  the  Hall  of 
Benevolence,  and  other  charitable  institutions ; 
a  rnedical  college;  and  the  city  prison.  The 
foreign  sclllcnicnt  is  quite  distinct  in  its  boun- 
daries, government,  and  commerce.  It  stands 
on  the  left  bank  of  the  llwang-pu,  below  the 
walled  city  from  which  it  is  separated  by  a 
moat,  spanned  by  several  bridges.  Two  creeks 
divide  the  settlement  into  three  sections,  the 
upper  being  the  French  concession  ;  the  central, 
the  British  ;  and  the  lower,  the  American.  They 
are  held  at  a  low  rental  from  the  Chinese  gov- 
ernment tmder  a  code  of  regulations  drawn  up 
by  the  treaty  powers. 

The  British  section  is  the  most  valuable,  and 


the  consulates  of  all  the  other  nations  are  situ- 
ated there,  except  the  French  and  American.  A 
municipal  council  is  elected  by  the  foreign  rent- 
ers of  the  English  and  American  quarters,  and 
another  by  the  French,  whose  quarter  is  sep- 
arately administered.  The  subjects  and  citizens 
of  each  nationality  are  under  the  protection  of 
their  respective  consuls,  and  amenable  to  the 
jurisdiction  of  their  courts;  or.  where  the  person 
has  no  consul  to  appeal  to,  he  is  amenable  to 
the  Chinese  authorities.  Chinese  in  foreign  em- 
ploy are  exempt  from  imperial  jurisdiction. 
Great  improvements  have  recently  been  carried 
out,  new  roads  being  made,  larger  and  more 
substantial  buildings  being  erected,  including  fine 
villas,  etc. 

Along  the  bank  of  the  Hwang-pu  extends  a 
wide  "bund"  or  quay,  with  a  bulwark  of  stone 
and  numerous  stone  jetties,  for  landing  and 
loading  cargo ;  while  the  path  forms  a  prome- 
nade for  the  residents  from  50  to  80  feet  wide. 
It  extends  for  one  mile  in  length,  and  contains 
spacious  houses  surrounded  with  gardens;  the 
lower  stories  being  often  used  as  stores  (go- 
downs)  and  counting-houses,  the  upper  as  resi- 
dences. 

The  chief  mission  establishments  in  China 
are  at  Slianghai.  That  of  the  London  Mission- 
ary Society  has  a  printing  office  for  publishing 
religious  works  in  Chinese,  from  wliich  was 
issued  in  one  year  500,000  copies  of  the  New 
Testament  for  gratuitous  distribution,  or  at  a 
small  charge.  Connected  with  the  mission  is  a 
hospital  for  the  gratuitous  care  of  native  pa- 
tients, under  the  charge  of  a  medical  missionary, 
where  many  thousands  attend  during  the  year. 
The  American  Presbyterian  Mission  not  only 
print  in  Chinese,  but  manufacture  the  metallic 
types.  There  is  an  extensive  mission,  also, 
under  the  auspices  of  the  French  Socictc  dc  la 
Propagation  dc  la  Foi,  where  the  missionaries 
conform  to  the  dress  and  manners  of  the  Chi- 
nese, with  an  extensive  establishment  near  the 
walled  city,  having  a  cathedral  within  its  pre- 
cincts, capable  of  accommodating  3,000  people. 
Besides  this  the  French  have  a  handsome  church 
in  their  concession.  In  the  British  concession 
there  is  an  English  church,  with  several  chapels 
and  meeting  houses  scattered  over  the  other 
parts  of  the  settlement.  Here  also  is  a  public 
library,  and  a  branch  of  the  Royal  .\siatic  So- 
ciety. Cotton  spinning  and  shipbuilding  are 
among  the  chief  industries  of  Shanghai,  and 
there  arc  silk  filatures,  flour,  rice,  and  paper 
mills,  furniture  and  piano  works,  etc. 

The  port  of  Shanghai  extends  from  the 
upper  limits  of  the  Hwang-pu,  below  the  native 
shipping,  to  Wu-sung,  a  distance  of  12  miles, 
connected  by  rail,  and  of  which  the  anchorage 
for  foreign  vessels  extends  for  four  miles  below 
the  settlement.  The  anchorage  is  divided  into 
sections,  defining  the  foreign  from  the  Chinese 
boundary,  where  all  the  vessels  are  anchored 
abreast,  and  lettered  according  to  their  position, 
steamers  being  separated  from  sailing  ships.  A 
foreign  harbor-master  is  appointed  by  the  Chi- 
nese authorities,  who  retain  complete  control 
over  the  conservancy  of  the  harbor  and  its 
entrance,  and  collect  all  shipping  dues,  duties 
on  imports  and  exports,  etc..  through  the  im- 
perial foreign  maritime  ctistoms.  Shanghai  has 
water    communication    with    about    a    third    of 
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China,  and  its  trade  has  become  very  extensive, 
the  port  being  connected  with  a  system  of 
steamship  lines  which  carry  cargo  and  passen- 
gers to  and  from  all  parts  of  the  world.  The 
largest  trade  is  with  Great  Britain  and  her  de- 
pendencies, but  Japan,  the  United  States,  Ger- 
many, and  Russia  are  increasing  their  share. 
The  gross  value  of  foreign  imports  in  1901  was 
$110,979,464,  the  great  bulk  of  which  repre- 
sented goods  re-exported  to  other  ports.  The 
exports  to  foreign  countries  for  the  same  year 
were  valued  at  $56,676,400.  The  chief  foreign 
imports  are  opium,  cotton  yarns  and  piece  goods, 
metals,  kerosene  oil,  coal,  and  sugar ;  and  the 
leading  exports  are  raw  silk  and  silk  piece 
goods,  tea,  raw  cotton,  hides,  and  native  cloths. 
A  considerable  share  of  the  coasting  trade  is  in 
British  hands,  and  both  in  the  home  and  foreign 
trade  steamers  are  chiefly  employed.  In  1900, 
7,982,850  tons  of  foreign  shipping  entered  and 
cleared  the  port,  of  which  5,043.700  tons  were 
British ;  besides  this  the  native  shipping  entered 
and  cleared  amounted  to  1.449,560  tons.  Pop. 
(1901)  620,000;  the  foreign  population  was 
6,774.  of  wnom  2,691  were  British. 

Shanghai,  a  breed  of  fowls.  See  Poultry. 
Shanks,  William  Franklin  Gore,  American 
journalist:  b.  Shelby ville,  Ky.,  20  April,  1837:  d. 
Hamilton,  Bermuda,  22  Feb.  1905.  He  was  a 
war  correspondent  for  the  New  York  Herald 
during  the  Civil  War,  afterward  an  editorial 
writer  on  that  and  other  New  York  papers,  and 
was  managing  editor  of  'Harper's  Weekly,' 
1867-9.  He  is  the  author  of  '  Personal  Recollec- 
tions of  Distinguished  Generals';  <  A  Noble  Trea- 
son,' a  tragedy;  and  'The  Ring  Master.' 

Shannon,  shan'on,  Wilson,  American  poli- 
tician :  b.  Belmont  County,  Ohio,  24  Feb.  1802 ; 
d.  Lawrence.  Kan.,  30  Aug.  1877.  He  had  a  col- 
legiate and  law  training  and  began  practice  at 
St.  Clairsville,  Ohio.  In  1832  he  became  attor- 
ney for  Belmont  County,  and  in  1838  Demo- 
cratic governor  of  the  State.  After  the  interim 
of  one  term  he  was  re-elected  in  1842.  During 
1844-5,  until  the  suspension  of  diplomatic  rela- 
tions, he  was  minister  to  Mexico  by  appoint- 
ment of  President  Tyler ;  and  after  his  return 
he  practised  law  in  Cincinnati.  He  was  elected 
to  Congress  in  1852,  where  he  served  on  the 
committee  on  foreign  affairs.  In  1855  he  was 
appointed  bj'  President  Pierce  to  succeed  An- 
drew H.  Reeder  as  governor  of  Kansas.  The 
contests  of  the  pro-  and  anti-slavery  factions 
among  the  people  to  gain  possession  of  the  legis- 
lature made  the  post  an  exceedingly  onerous  one, 
especially  for  one  who  endeavored  to  administer 
affairs  impartially.  He  resigned  in  August  of 
the  following  year.  After  the  political  troubles 
of  Kansas  had  subsided  he  returned  to  the  State 
to  reside. 

Shannon,  a  river  in  Ireland,  the  largest  in 
the  United  Kingdom ;  rises  at  the  foot  of  Mount 
Cuilcagh  in  the  northwest  of  County  Cavan, 
flows  west,  southwest,  through  Lough  Allen, 
then  takes  an  irregular  course,  generally  south, 
to  Lough  Rea.  then  southwest  to  Lough  Derg, 
then  south  to  Limerick  where  it  becomes  a  tidal 
stream.  From  here  on  to  its  mouth  are 
several  expansions  and  it  enters  the  ocean 
by  a  broad  estuary.  The  various  lakes 
through   which   it  passes  are   in  part  real  lake 


basins  and  partly  river  expansions.  The  total 
length  is  254  miles.  By  means  of  improvements 
which  cost  about  $5,000,000,  the  river  has  been 
made  navigable  from  Lough  Allen  to  Limerick, 
and  the  Grand  and  Royal  canals,  which  connect 
the  river  with  Dublin,  have  increased  its  com- 
mercial importance. 

Shari,  shii're,  a  large  river  in  Central 
Africa,  which  enters  the  south  side  of  Lake 
Tchad  by  several  mouths  after  a  course  of  about 
700  miles  from  the  southeast.    See  Tchad,  Lake. 

Shark-sucker.     See  Remoka. 

Sharks,  an  extensive  group  of  elasmo- 
branch  fishes  of  the  order  Selachii,  in  which  the 
claspers  are  complex  in  structure  and  the  pec- 
toral fins  supported  on  the  shoulder-girdle  by 
three  basal  axial  cartilages  which  may  be  more 
or  less  subdivided,  and  which  bear  the  cartilag- 
inous fin  rays  chiefly  or  exclusively  on  one  side. 
The  external  parts  of  the  fins  are  supported  by 
delicate  horn-fibres  or  actinotrichia.  From  the 
rays  and  skates  the.  sharks  are  distinguished 
by  the  position  of  the  branchial  clefts,  which 
are  always  lateral,  by  the  fan-shaped  pectoral 
fins,  which,  with  few  exceptions,  have  restricted 
bases,  and  by  the  shape  of  the  body,  which  is 
almost  always  elongated,  rounded  and  tapering 
to  the  strongly  heterocercal  tail. 

The  sharks  breathe  by  gill-sacs  or  pouches, 
which  open  externally  on  the  neck  by  gill- 
slits,  of  which  there  are  five  to  seven  pairs. 
Water  may  also  be  admitted  to  the  gills  through 
the  spiracles,  a  pair  of  openings  on  the  upper 
side  of  the  head  representing  an  anterior  pair  of 
gill-slits  which  are  never  large  and  often  absent. 
The  mouth  exists  on  the  under  surface  of  the 
head,  a  conformation  compelling  some  of  these 
fishes  to  turn  on  their  backs  to  bite  conveniently 
objects  at  the  surface.  The  skin  is  usually  pro- 
vided with  small  tooth-like  granules  in  the  form 
of  placoid  scales ;  and  is  used  under  the  name 
of  shagreen,  in  the  manufacture  of  various  arti- 
cles, such  as  purses,  spectacle-cases,  or  as  a 
substitute  for  sandpaper.  The  eggs  may  be  laid 
in  capsules  or  cases  of  horny  material,  within 
which  the  embryos  are  protected,  the  egg-cases 
being  moored  or  fastened  by  filaments  to  rocks 
or  fixed  objects,  and  the  young  form  escaping 
in  due  time  from  its  covering.  The  egg-cases 
of  dog-fishes  are  frequently  cast  up  on  the 
shores,  and  receive  the  fanciful  or  popular  name 
of  "mermaids'-purses,"  "sea-purses.*  and  the 
like.  The  majority  of  the  sharks  are.  however, 
viviparous  and  in  some  the  embryos  are  nour- 
ished by  means  of  placenta-like  structure.  The 
skeleton  never  attains  a  high  degree  of  perfec- 
tion, but  is  chiefly  cartilaginous.  The  skull 
exhibits  no  indications  of  divisions  into  distinct 
cranial  bones,  although  the  jaws  are  well  de- 
veloped and  calcified.  The  lower  jaw  is  at- 
tached to  the  skull,  except  in  one  small  group, 
by  means  of  a  hyomandibular  cartilage  and  the 
upper  jaw  is  the  pterygopalatine  cartilage.  .\nd. 
as  in  ganoid  fishes,  the  intestine  is  provided 
with  a  spiral  valve  which  serves  to  increase  the 
area  over  which  the  food  has  to  pass,  and  the 
base  of  the  aorta  contains   rows  of  valves. 

The  species  of  sharks  are  numerous  and  so 
varied  in  structure  that  the  living  forms  alone 
have  been  a'ranged  in  about  20  families.  With 
the  single   exception  of  Eulamia  nicaraguensis, 
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A'hich  inhabits  Lake  Nicaragua,  all  are  marine, 
only  a  few  occasionally  entering  the  large  rivers 
of  India.  Owing  to  their  active,  roving  habits, 
most  of  them  are  widely  distributed.  With  per- 
haps half  a  dozen  exceptions  all  sharks  are 
strictly  carnivorous  and  predaceous,  and  because 
of  their  ferocity  several  of  the  large  species  are 
justly  feared.  A  few  of  the  most  noteworthy 
species  are  the  following : 

The  white  shark  or  man-eater  (Carcharodon 
carchar'ias)  is  white  below  and  brown  on  the 
iipoer  parts.  It  is  probably  the  best  known  of 
the  sharks,  and  is  found  in  most  seas.  (See 
M.^N-E.\TER.)  The  blue  shark  {Carcharinus 
glaucus),  also  known  as  man-eater,  is  slaty-blue 
on  the  upper,  and  white  on  the  under  parts. 
It  may  attain  a  length  of  20  feet  or  more,  and 
is  exceedingly  destructive  to  shoals  of  food- 
fishes,  pursuing  its  prey  even  into  the  fisher- 
men's nets.  Both  of  these  occur  occasionally  on 
our  coasts,  where  the  dusky  shark  (C  obscurus) 
closely  related  to  th.=  last,  but  smaller,  is  very 
common.  The  thresher  shark  {Ahpias  vidpes), 
is  known  by  the  exceedingly  elongated  upper 
tail-lobe,  which  the  fish  uses  after  the  fashion 
of  a  powerful  flail.  It  feeds  chiefly  on  fishes, 
and  occasionally  visits  our  coasts.  The  average 
length  varies  from  12  to  15  feet.  A  very  com- 
mon small  species  along  the  Atlantic  coast  is  the 
sand  shark  {Carcharias  littoralis)  which  has 
very  acute  teeth  mostly  provided  at  the  base 
with  one  or  two  cusps.  The  hammer-headed 
shark  (q.v.)  is  at  once  recognized  by  the 
lateral  elongation  of  the  head  to  form  a  ham- 
mer-like structure.  The  porbeagle  shark  (Lamna 
cornubica)  may  attain  a  length  of  six  feet, 
and  is  grayish-black.  It  has  slender,  very 
acute  teeth  and  is  quite  a  common  visitor  to 
our  coasts,  where  it  is  also  known  as  the  mack- 
erel-shark. The  basking-shark  (Cetorliinus 
maximiis)  attains  a  length  of  from  30  to  36 
feet,  being  the  largest  of  all  sharks,  and  is 
found  around  our  coasts  but  is  chiefly  an  Arctic 
species.  The  name  is  derived  from  its  habit  of 
lying  motionless  on  the  surface  of  the  water 
in  the  sun,  often  in  schools.  It  is  sluggish  and, 
in  spite  of  its  huge  size,  harmless  and  feeds  on 
fish.  The  head  and  teeth  are  small,  the  dorsal 
fin  very  large  and  the  gill-slits  long.  The 
rirccnlaiid,  northern,  or  sleeper  shark  {Somni- 
osus  viicrocephalus) ,  attains  a  length  of  18  feet, 
anil  is  brown,  shaded  with  deep  blue.  It  feeds 
upon  the  carcasses  of  whales,  even  attacks  living 
whales,  and  is  chiefly  found  in  the  Arctic  seas. 
The  spinous  shark  (Ilchinorhmus  spiiwsus)  is 
so  named  from  the  presence  of  the  spiny  scales 
scattered  over  its  integument.  The  average 
length  is  .seven  or  eight  feet.  It  is  common 
nn  the  Atlantic  coasts  of  Europe  and  Africa, 
and  has  been  taken  once  on  Cape  Cod. 

Of  the  dog-fishes  (q.v.)  may  be  mentioned 
the  smooth  dog  {Galcus  caiiis),  and  the  picked 
dog-fish  (Squaliis  acaiilhias).  Two  very  re- 
markable sharks  representing  groups  now  nearly 
extinct  are  the  Port  Jackson  shark  (see  Ces- 
TR,\ri0NT)  and  the  frilled  shark  (Chlamydose- 
Iciclic  aiii^wiiicus).  The  former  is  remarkable 
for  the  pavement-like  teeth  and  stout  fin-spines 
ami  the  latter  for  its  eel-shaped  body.  di|)hycercal 
tail,  frilled  gill-cU-fts  and  promincinly  lobed 
teeth,  _  The  former  occurs  in  .Australian,  the 
'atter  in  Japanese  waters.     Another  very  recent 


discovery  in  the  latter  region  is  Mitsukurina 
oii'stuni,  unique  among  living  sharks  in  its  pro- 
longed snout  and  protruding  mouth.  The  saw- 
sharks  (Pfistiophoridcc),  which  bear  a  doubly 
serrate  process  on  the  snout  like  the  sawfishes 
(q.v.),  are  otherwise  shark-like;  and  the  angel- 
sharks.  {Squatinidcc),  with  much  flattened 
bodies,  lead  to  the  skates  and  rays. 

The  varieties  of  e.xtinct  sharks  are  still  more 
numerous  and  vary  from  the  delicate  little  acan- 
thodians,  only  a  few  inches  long,  of  the  Carbon- 
iferous, to  the  huge  Tertiary  carcarodons,  whose 
five-inch  teeth  indicate  a  length  of  75  feet.  Many 
of  the  Palaeozoic  sharks  were  of  types  very  dif- 
ferent from  any  now  living. 

The  liver  of  some  sharks  contains  a  large 
quantity  of  oil,  and  they  are  accordingly  caught 
in  great  numbers  in  some  places,  and  the  oil 
extracted.  Shark-fishing  constitutes  an  industry 
of  some  importance  on  the  coast  of  Russian 
Lapland  and  the  northern  portion  of  Norway. 
Those  caught  here  are  chiefly  the  basking 
shark  and  the  Greenland  shark.  The  Nor- 
wegians employ  decked  vessels  of  20  to  30  tons 
burden,  which  carry  on  the  fishery  as  much  as 
100  or  150  miles  from  land,  at  depths  of  250  to 
300  fathoms.  These  vessels  carry  five  or  six 
men.  On  the  coast  of  Norway,  farther  to  the 
south,  other  species  of  sharks  are  also  caught. 
In  order  to  attract  the  sharks  the  fishermen 
take  an  old  barrel  pierced  with  several  holes, 
pour  oil  or  grease  of  some  kind  into  it  and 
sink  it  to  the  bottom  with  stones.  The  oil  or 
grease  escapes  slowly,  and  is  carried  by  the 
currents  to  a  distance,  thus  attracting  the  keen- 
scented  fishes  to  the  place  where  the  boat  is 
stationed.  Here  they  are  caught  by  hooks  baited 
with  salted  seal's  flesh  and  fastened  to  the  end 
of  strong  chains.  When  a  shark  is  hooked  three 
of  the  men  haul  in  the  chain,  while  a  fourth 
stands  ready  with  a  mallet,  weighing  about  20 
pounds,  to  stun  the  fish  when  its  liead  appears. 

The  fisheries  of  China,  India  and  Africa, 
which  have  for  their  object  the  white  shark  and 
other  large  species  for  the  purpose  of  supplying 
the  sharks-fin  trade  of  China,  are  also  of  great 
value,  and  capture  annually  a  total  of  not  less 
than  100,000  sliarks.  In  the  United  States  shark 
fisheries  have  never  been  developed  extensively, 
practically  the  only  one  worthy  of  mention  being 
the  dog-fish  industry  of  New  England  and  par- 
ticularly of  Maine,  where  the  livers  of  the  spiny 
or  picked  dogfish  are  tried  for  oil  and  the  flesh 
ground  into  a  poultry  food.  Dogfish  oil  is 
used  by  curriers  and  as  an  adulterant  of  cod- 
liver  oil.  In  Europe  the  dog-fish  fisheries  are 
far  more  extensive  and,  besides  the  oil  secured 
from  the  livers,  the  flesh  yields  an  extract  which 
for  nutritive  properties  compares  favorably  with 
extract  of  beef.  A  splendid  industrial  field  along 
this  line  seems  to  await  development  in  the 
Lfnited  States. 

Consult:  Jordan  and  Evermann,  'Fishes  of 
North  and  Middle  America'  (Washington 
l8g6)  ;  Goode  and  Bean,  "Oceanic  Ichthyology* 
(Washington  1895);  Goode,  'I'isheries  Indus- 
tries of  the  United  States'  (Washington  1884)  ; 
Uean,  'I'ishes,  Living  and  EossiP  (New  York 
1895;  Kingslcy,  'Standard  Natural  History,' 
"Vol.  III.  (Boston  1885)  ;  Gunlhcr,  "Introduction 
to    the    Study   of    Fishes'     (Edinburgh    1880); 


SHARON  — SHARP 


Woodward,    'Vertebrate    Paleontology'     (Cam- 
bridge 1898).  John  Percy  Moore, 

University  of  Pennsylvania. 

Sharon,  shar'on,  Pa.,  borough  in  Mercer 
County;  on  the  Shenango  River,  and  on  the 
Pennsylvania,  the  Erie,  and  the  Lake  Shore  & 
M.  S.  R.R.'s ;  about  40  miles  south-southwest  of 
Meadville,  and  near  the  Ohio  boundary.  It  is 
in  a  coal-mining  and  iron  ore  region,  and  its 
chief  industries  are  connected  with  the  mining 
and  shipping  of  coal  and  of  iron  and  steel  prod- 
ucts. The  principal  industrial  establishments  are 
furnaces,  rolling  mills,  foundries,  nail  factories, 
machine  shops,  tile  and,  brick  works,  boiler 
works,  a  brewery,  a  planing  mill,  and  a  furniture 
factory.  There  are  also  manufactured  a  large 
amount  of  brass  and  steel  products.  The  stone 
quarries,  in  the  vicinity,  furnish  employment  to 
a  number,  and  contribute  to  the  prosperity  of 
Sharon.  The  principal  public  buildings  are  the 
business  blocks,  churches,  and  schools.  The  edu- 
cational institutions  are  Hall  Institute  (Baptist), 
founded  in  1888,  Saint  Scholastica  Academy 
(R.C.),  a  high  school,  four  public  schools,  two 
parish  schools,  a  public  school  library,  founded 
in  1877,  and  several  private  schools.  The  two 
national  banks  have  a  combined  capital  of 
$250,000.      Pop.    (1890)    7,459;    (1900)    8,916. 

Sharon  Springs,  N.  Y.,  village  in  Schoharie 
County;  on  the  Delaware  &  Hudson  railroad; 
about  60  miles  west  by  north  of  Albany.  It  is 
in  a  valley  about  1,100  feet  above  the  sea.  It  is 
a  famous  summer  resort,  on  account  of  its  pic- 
turesque location  and  its  four  noted  mineral 
springs,  a  white  sulphur,  a  blue  sulphur,  a  mag- 
nesia, and  a  chalybeate.  Pop.  (1900)  567;  in 
the  summer  season,  about  10,000. 

Sharp,  Abraham,  English  mathematician: 
b.  Little  Horton  165 1 ;  d.  Yorkshire  15  July 
1742.  Having  studied  and  taught  mathematics 
in  Liverpool,  he  was  employed  by  John^  Flam- 
steed  in  the  Greenwich  observatory  and  made 
for  him,  in  168&-C),  Flamsteed's  first  successful 
instrument,  a  mural  arc.  Afterward  he  taught 
mathematics  in  London,  and  subsequently  re- 
tired to  Little  Horton,  where  he  devoted  himself 
to  mathematics  and  to  making  astronomical  and 
calculation  instruments,  and  is  said  to  have 
been  the  first  Englishman  to  make  these  accu- 
rately. He  published  a  book  of  logarithms,  the 
first  of  its  kind,  was  a  joint  author  with  Cros- 
thwait  of  <The  British  Catalogue,'  and  plotted 
a  number  of  important  astronomical  maps. 

Sharp,  Becky,  the  leading  character  in 
Thackeray's  novel,  'Vanity  Fair'  (1847).  In 
the  notes  contributed  by  Thackeray's  daughter, 
Mrs.  Ritchie,  to  the  'Biographical  Edition'  of 
Thackeray's  works,  she  makes  the  statement  that 
she  once  saw  the  lady  who  was  supposed  to  have 
unconsciously  sat  for  the  portrait  of  Rebecca 
Sharp.  Literary  gossip  contains  a  story,  current 
for  a  time,  that  Becky  was  the  portrait  of 
Charlotte  Bronte  and  that  Miss  Bronte  retali- 
ated by  drawing  Thackeray  as  Rochester  in 
'Jane  Eyre.'  The  character  has  been  incorpo- 
rated into  a  drama  by  J.  M.  Barrie  in  1893;  by 
Langdon  Mitchell,  and  by  Robert  Kitchens  and 
Cosmo  Gordon  Lennox  in  1901. 

Sharp,    Granville,    English   abolitionist:   b. 
Durham  10  Nov.   1735;  d.  London  6  July  1813. 


He  studied  law,  but  abandoned  it  to  accept  a 
place  in  the  ordnance  office.  He  was  the  patron 
of  the  slave  Somerset,  whom  he  found  in  the 
streets  of  London  in  1769,  having  been  turned 
away  by  his  ma:-ter  because  of  illness.  Sharp 
placed  him  in  a  hospital,  and  on  his  recovery 
procured  employment  for  him.  Two  years  later 
Somerset  was  claimed  by  his  master,  arrested 
and  imprisoned,  whereupon  Sharp  summoned 
them  both  before  the  lord  mayor,  who  dis- 
charged the  slave.  The  master  still  refusing  to 
release  him.  Sharp  brought  the  case  before  the 
court  of  the  king's  bench,  which  resulted  in  the 
famous  decision  against  the  legality  of  slavery 
in  England  in  1772.  In  1777  he  resigned  from 
the  ordnance  office  because  of  his  disapproval  ot 
the  American  war,  and  devoted  himself  tliere- 
after  to  philanthropy,  particularly  to  the  over- 
throw of  slavery.  He  was  chairman  of  the 
meeting  w'hich  in  1787  formed  the  Association 
for  the  Abolition  of  Slavery  and  was  one  of 
the  founders  of  the  negro  colony  at  Sierra 
Leone.  He  was  also  an  advocate  of  parliamen- 
tary reform,  opposed  dueling,  and  favored  the 
extension  of  privileges  to  Ireland.  He  wrote  61 
pamphlets  in  reference  to  the  causes  to  which 
he  devoted  his  life,  among  which  are:  'Repre- 
sentation of  the  Dangerous  Tendency  of  Tol- 
erating Slavery  in  England'  (1772);  'Treatise 
on  Duelling'  ;  Account  of  the  English  Polity  of 
Congregational  Courts'  (1786);  etc.  His  bi- 
ography was  written  by  Prince  Hoare  (1810) 
and  by  Charles  Stuart   (1836). 

Sharp,  James,  Scottish  ecclesiastic:  b. 
Castle  of  Banff  4  May  1613;  d.  Magus  ISIuir, 
Saint  Andrews,  3  May  1679.  He  was  educated 
at  the  University  of  Aberdeen,  and  was  appointed 
regent  there,  where  his  conduct  won  him  the 
friendship  of  the  clergy.  He  held  a  professor- 
ship in  Saint  Leonard's  College,  Saint  Andrews, 
and  was  then  appointed  minister  at  Crail,  Fife- 
shire.  In  1656  he  was  a  representative  from  the 
Presbytery  to  Cromwell,  and  he  managed  this 
mission  so  well  that  he  was  sent  in  1660  to  Monk 
and  to  Charles  II.  He  treacherously  agreed  to 
help  Monk  restore  Episcopacy  in  Scotland,  but 
the  time  for  this  coup  not  being  ripe  he  played 
the  double  part  of  friend  to  his  constituents 
and  tool  of  Monk.  When  Parliament  estab- 
lished Episcopacy  in  1661,  Sharp  benefitted  from 
both  parties,  being  appointed  professor  of  the- 
ology in  Saint  Mary's  College,  Saint  Andrews, 
and  king's  chaplain  for  Scotland.  He  now  com- 
pletely went  over  to  the  king's  party,  was  conse- 
crated archbishop  of  Saint  Andrew's  and  primate 
of  Scotland.  In  1663  he  secured  the  establish- 
ment of  a  high  court  commission,  in  which  he 
took  precedence  of  the  chancellor,  and  the  odious 
persecutions  of  the  Resolutioners  by  this  court, 
especially  the  cruelties  it  inflicted  after  the  up- 
rising of  Pentland,  made  Sharp  an  object  of  in- 
tense hatred  throughout  the  country,  a  hatred 
shared  by  the  king  and  court,  whose  tool  he  was 
regarded.  Falling  by  accident  into  the  hands 
of  a  party  of  his  enemies  in  1679.  he  was  dragged 
from  the  coach  in  which  he  was  riding  with  his 
daughter,  and  was  beaten  to  death. 

Sharp,  William,  Scottish  writer:  b.  Paisley 
12  Sept.  1856;  d.  Sicily  13  Dec.  1Q05.  He 
was  educated  at  the  University  of  Glasgow, 
after  which  he  made  a  voyage  to  Australia. 
In   1879  he   settled  in  London,  where  he  knew 
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Philip  Bourke  Marston  and  Dante  Gabriel  Ros- 
setti,  whose  lives  he  later  wrote.  He  was  a 
critic  of  art  and  literature  and  an  industrious 
editor.  In  the  latter  capacity  he  projected  the 
•Canterbury  Poets'  and  the  'Sonnets  of  the 
Century.'  His  early  life  in  the  west  higlilaiids 
of  Scotland  probably  confirmed  his  taste  for  Celtic 
literature,  and  among  his  works  is  a  collection 
made  with  the  assistance  of  his  wife  called  'Lyra 
Celtica.'  In  verse  he  published  'The  Human 
Inheritance'  (1882)  ;  'Earth's  Voices'  (1884); 
'  Romantic  Ballads  and  Poems  of  Fantasy'  (1886); 
'Sospiri  di  Roma'  (iSgr);  'Flower  o'  the  Vine' 
(1854) : 'Sospiri  d'ltalia'  (1904).  His  fiction  in- 
cludes 'Children  of  To-morrow'  (1890);  'Madge 
o'  the  Pool';  'Wives  in  Exile'  (1898):  'Silence 
Farm'  (1899).  He  wrote,  also,  the  biographies 
of  Shelley,  Heine,  and  Browning,  and  'Literary 
Essays';  'Greek  Studies'  (1903-4).  See  Mac- 
Leod, Fiona. 

Sharp'less,   Isaac,   American    educator:   b. 

Chester  County,  Pa.,  16  Dec.  1848.  He  was 
graduated  from  the  Lawrence  Scientific  School, 
Harvard,  in  1873,  was  instructor  in  mathematics 
at  Haverford  College  in  1875-9,  occupied  the 
chair  of  mathematics  and  astronomy  there  in 
1879^5,  was  dean  in  1885-7,  an<i  has  since  been 
president  of  the  college.  He  has  written  text- 
books on  astronomy  and  geometry  and  also 
published:  'English  Education'  (in  Interna- 
tional Education  Series)  (1892)  ;  ^Quakers  in 
the  Revolution'  ;  'Two  Centuries  of  Pennsyl- 
vania History' ;  etc. 

Sharpless,  James,  American  artist:  b.  Eng- 
land 1751  ;  d.  New  York  26  Feb.  1811.  He  began 
his  artistic  career  in  the  United  States  in  1794 
with  a  series  of  pastel  portraits  for  which  some 
of  the  most  eminent  men  of  the  day  gave  him 
sittings ;  and  there  are  still  extant  by  him  por- 
traits of  Washington,  Jefferson,  Hamilton,  etc. 
These  are  treasured  in  the  National  Museum  at 
Philadelphia,  where  they  were  placed,  40  in  all, 
in  1876. 

Sharps,  Christian,  American  inventor:  b. 
New  Jersey  1811  ;  d.  Connecticut  1874.  He  de- 
veloped a  taste  for  mechanics  at  an  early  age 
and  practically  devoted  his  life  to  invention.  He 
was  the  originator  of  many  ingenious  imple- 
ments, but  none  of  these  gave  him  such  fame 
and  remuneration  as  the  rifle  which  bears  his 
name, 

Sharps'burg,  Md.,  a  village  in  Washington 
County,  beautifully  situated  in  a  narrow  valley, 
12  miles  south  of  Hagerstown,  about  the  same 
distance  north  of  Harper's  Ferry,  and  three 
miles  east  of  Shepherdstown,  on  the  Potomac. 
It  has  no  manufactures,  but  is  surrounded  by  a 
fine  farming  country,  the  chief  products  of  which 
arc  corn,  wheat,  hay,  apples,  peaches,  and  other 
fruits.  It  is  chiefly  noted  as  the  scene  of  the  bat- 
tle of  Antietam  (q.v.)  or  Sharpsbiirg,  fought 
on  the  outskirts  of  the  village,  17  Sept.  1862.  in 
which  more  men  were  killed  and  wounded  than 
on  any  other  day  of  the  Civil  War.  Poj/.  (1890) 
1,163;    (1900)    1,030. 

Sharpsburg  (Md),  Battle  of.  See  Antie- 
tam,   liATTl.E   OF. 

Sharpsburg,  Pa.,  borough  in  Allegheny 
County;  on  the  Allegheny  River,  and  on  the 
Pittsburg  &  W.  and  the  Pennsylvania  R.R.'s;  si.x 


miles  northeast  of  Pittsburg.  It  is  in  a  coal- 
mming  region.  The  chief  industrial  establish- 
ments are  foundries,  blast  furnaces,  rolling  mills, 
machine  shops,  bottle  works,  planing  mills,  wire 
and  brick  works.  Other  manufactures  are  oil 
cans,  varnish  and  japan,  chemicals,  coal-mining 
tools,  and  oil-well  machinery.  It  has  large  coal 
yards,  and  exports  annually  a  large  amount  of 
coal  and  of  steel  and  iron  products.  It  has  a 
high  school,  public  and  parish  elementary 
schools,  and  a  public  library.  Pop.  (1890) 
4,898;    (1900)   6,842. 

Sharp-shin,  a  small  hen-hawk  (q.v.). 

Sharp-shooters,  the  name  formerly  given 
to  the  best  shots  of  a  company,  who  were  armed 
with  rilles,  and  took  aim  in  firing.  They  are 
superseded  by  the  better  arms  and  more  com- 
plete organization  of  modern  armies. 

Sharp-tailed  Grouse,  the  northern  prairie- 
chicken  tq.v.),  a  grouse  {Pfdia-cetcs  pliasiatwl- 
Iks),  which  has  the  general  habits  of  the  pin- 
nated grouse,  but  differs  among  other  features 
in  lacking  the  neck-tufts,  in  the  characteristic 
form  of  the  tail,  in  which  the  central  pair  of 
quills  are  soft,  parallel-edged  and  square-tipped, 
projecting  an  inch  or  two  beyond  the  next  pair. 
It  is  somewhat  more  fond  of  brushy  places,  and 
flies  more,  than  does  the  pinnated  grouse,  which 
is  steadily  encroaching  on  its  northwestern  hab- 
itat. 

Shasta  (shas'ta)  Indians,  probably  from 
tsasdi,  "three,"  referring  to  a  triple-peak  moun- 
tain. A  group  of  small  tribes  forming  the  Sas- 
tean  linguistic  stock  of  American  Indians, 
formerly  occupying  the  territory  drained  by  Kla- 
math River  and  its  tributaries  from  the  western 
base  of  the  Cascade  range  to  the  point  where  the 
Klamath  flows  through  a  ridge  of  hills  east  of 
Happy  Camp,  in  northern  California  and  ex- 
tending over  the  Siskiyou  Mountains  in  Oregon 
as  far  as  the  confluence  of  Stewart  and  Rogue 
rivers.  They  consisted  of  two  divisions,  marked 
by  slightly  divergent  dialects,  one  comprising 
the  Iruwaitsu,  Kammatwa,  and  Kikatsik ;  the 
other  the  Chimelakwe  and  Katiru.  They  have 
practically  lost  their  native  customs  through 
contact  with  civilization,  but  they  were  a  seden- 
tary people,  living  in  rectangular,  semi-subter- 
ranean plank  houses,  and  subsisting  chiefly  on 
salmon  and  other  lish,  acorns,  roots,  and  seeds. 
They  made  basket  caps,  which  the  women  wore, 
as  well  as  small  food  baskets,  and  a  rude  form 
of  dug-out  canoe.  They  rapidly  succumbed  to 
the  encroachments  of  civilization,  and  while 
the  tribes  composing  the  stock  were  never  popu- 
lous, their  total  number  in  1903  was  only  about 
20,  some  of  whom  are  on  the  Silctz  reservation 
in  Oregon.  Mount  Shasta  derives  its  name 
from  that  of  these  Indians. 

Shasta,  Mount,  a  peak  of  the  Sierra 
Nevada  range,  in  Siskiyou  County  in  California. 
It  is  of  volcanic  origin;  about  14,350  feet  above 
sea  level,  and  on  its  summit  are  tliree  glaciers, 
one  of  which,  Whitney,  is  three  miles  long.  On 
the  slope  and  near  the  base  arc  large  trees,  some 
300  feet  high.  The  mountain  is  conical  in  form 
and  has  been  a  dormant  volcano  for  a  long 
period. 

Shattuck,     shat'uk,     Harriette     Robinson 
American  parliamentary  lawyer  and  educator:  I 
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Lowell,  Mass.,  4  Dec.  1850.  She  studied  law,  was 
assistant  clerk  for  the  Massachusetts  House  of 
Representatives  in  1872  —  a  position  held  by  no 
other  woman  —  and  in  1878  was  married  to 
Sidney  Doane  Shattuck.  She  has  published : 
'The  Story  of  Dante's  Divine  Comedy'  (1887)  ; 
'The  Woman's  Manual  of  Parliamentary  Law' 
(1891);  'Advanced  Rules  of  Parliamentary 
Law'    (1895)  ;   etc. 

Shattuck  School,  The,  a  noted  college  pre- 
paratory school  at  Faribault,  Minn.,  organized 
in  1S65  and  controlled  by  the  Protestant  Epis- 
copal Church.  The  corporate  name  of  the  Shat- 
tuck School  and  the  Seabury  Divinity  School, 
which  is  also  at  Faribault,  is  the  "Bishop  Sea- 
bury  Mission."  The  school  has  16  instructors 
and  200  students.  The  school  course  is  divided 
into  five  forms  of  one  year  each,  and  the  estab- 
lishment is  managed  on  the  house  system.  Mili- 
tary drill  is  obligatory,  and  there  is  a  cadet 
corps  with  four  companies,  and  an  artillery 
platoon  with  two  detachments.  The  principal 
buildings  connected  with  the  school  are  the 
chapel,  Shumway,  Morgan,  Smyser  and  Whipple 
halls.  The  school  was  named  in  honor  of  one 
of  its  earliest  benefactors.  Dr.  George  Shattuck, 
the  founder  of  Saint  Paul's  School.  Concord,  N. 
H.,  and  its  head  master  from  1867  has  been 
the  Rev.  James  Dobbin.  Since  its  organization 
the  school  has  graduated  some  2,000  students. 
Consult  Adams,  'Some  Famous  American 
Schools'    (1903). 

Shaw,  sha,  Albert,  American  editor  and 
political  economist:  b.  Shandon,  Butler  County, 
Ohio,  23  July  1857.  He  was  graduated  from 
Iowa  College,  Grinnell,  Iowa,  in  1879,  took  a 
post-graduate  course  in  constitutional  history 
and  economic  science  there,  and  in  1881  began  a 
course  in  history  and  political  science  at  Johns 
Hopkins,  taking  the  degree  of  Ph.D.  in  1884. 
In  1883-8  and  again  in  1889-90  he  was  on  the 
editorial  staff  of  the  Minneapolis  Tribune,  in 
1888-9  he  studied  in  Europe,  and  in  1891  estab- 
lished the  'American  Review  of  Reviews,'  which 
he  has  since  edited.  In  1884  he  published  'Icaria, 
a  Chapter  in  the  History  of  Communism,'  which 
was  translated  into  German.  His  other  works 
include:  'Co-operation  in  the  Northwest' 
(1888)  ;  'Local  Government  in  Illinois'  (188^)  ; 
'Municipal  Government  in  Great  Britain' 
(1895)  ;  and  'Municipal  Government  in  Europe' 
(1895).  The  last  two  mentioned  gave  him  a 
recognized  standing  as  an  authority  on  questions 
of  municipal  government,  and  he  has  since 
written  many  magazine  articles  on  economic, 
especially  municipal,  subjects. 

Shaw,  Byam,  English  artist:  b.  Madras 
13  Nov.  1872.  In  1878  he  went  with  his  family 
to  England,  and  received  his  art  education  at 
the  Samt  John's  Wood  School  of  Art  and  the 
Royal  Academy  Art  Schools  (1890-2).  In  1892 
he  began  work  as  an  illustrator,  and  gradually 
attained  success  in  this  line,  first  painting  'Rose 
Marie,'  being  exhibited  in  1893.  His  work 
was  received  with  favor  by  art  critics,  and  be- 
came immediately  popular  as  well.  It  is  marked 
by   Individuality,    fertility    of    imagination,    and 


'The  Lady  of  Shallot.'  Among  the  works  he 
has  illustrated  are  'Browning's  Poems'  (1898); 
'Tales  from  Boccaccio'  (1899)  >  'Chiswick 
Shakespeare'  (1900);  'Old  King  Cole's  Book 
of  Nursery  Rhymes'    (1901). 

Shaw,  Edward  Richard,  American  educa- 
tor; b.  Bellport,  L.  I.,  1855;  d.  Yonkers,  N.  Y., 
II  Jan.  1903.  He  was  graduated  from  Lafayette 
College,  engaged  in  teaching,  and  became  pro- 
fessor of  pedagogy,  and  later  dean  of  the  New 
York  University.  He  resigned  from  the  univer- 
sity in  1901  and  at  the  tune  of  his  death  was 
superintendent  of  the  public  schools  of  Roches- 
ter, N.  Y. 

Shaw,  George  Bernard,  Irish  dramatist 
and  critic :  b.  Dublin  26  July  1856.  He  went  to 
London  in  1876,  engaged  in  socialistic  agitation, 
and  in  1884  became  one  of  the  founders  of  the  Fa- 
bian Society.  To  the  volume  of  'Fabian  Essays 
in  Socialism  (1889)  he  contributed  'The  Basis 
of  Socialism'  and  'The  Transition  to  Social 
Democracy.'  During  1886-94  he  wrote  musical 
and  art  criticisms  for  the  'World,'  'Truth'  and 
the  'Star.'  In  1895-6  he  contributed  dramatic 
criticism  to  the  'Saturday  Review,'  and  arrested 
attention  by  the  vigor  and  severity  of  his  judg- 
ments. In  1892  his  first  play,  'Widower's 
Houses,'  was  produced  at  the  Independent  The- 
atre, and  was  published  as  Volume  I.  of  the  Inde- 
pendent Theatre  series  of  plays.  Between  1880  and 
1883  he  published  several  novels,  such  as  'The 
Irrational  Knot'  ;  'Love  Among  the  Artists' ; 
'Cashel  Byron's  Profession'  ;  and  'An  Unsocial 
Socialist'  Two  volumes  of  interpretative 
studies,  'The  Perfect  Wagnerite'  and  'The 
Quintessence  of  Isben,'  deal  with  the  works  of 
W'agner  and  Ibsen,  the  former  especially  concern- 
ing itself  with  Wagner's  chief  work,  'The  Ring 
of  the  Niblungs.'  In  1898  he  published  two  vol- 
umes of  'Plays  Pleasant  and  Unpleasant,'  con- 
taining the  'Widower's  Houses'  ;  'The  Phil- 
anderer' and  'Mrs.  Warren's  Profession'  ;  'You 
Never  Can  Tell'  ;  'Arms  and  the  Man'  ;  'Can- 
dida' and  'The  Man  of  Destiny.'  In  1900  ap- 
peared 'Three  Plays  for  Puritans.'  He  is  fear- 
less, vigorous,  and  witty,  a  master  of  irony,  and 
is  unhampered  by  the  traditions  either  qf  the 
theatre  or  of  literature.  As  a  dramatist  he  i» 
resourceful  in  effective  situations ;  but  his  plays 
appeal  to  a  limited  public.  Consult  his  preface, 
'Mainly  About  Myself,'  to  Volume  I.  of  'Plays 
Pleasant  and  Unpleasant'  for  statement  of  his 
point  of  view. 

Shaw,  Henry  'Wheeler,  "Josh  Billings', 
American  humorist :  b.  Lanesborough,  Mass., 
21  April  1818:  d.  Monterey,  Cal.,  14  Oct  1885. 
He  entered  Hamilton  College  in  1832,  but  re- 
mained only  one  year.  He  then  went  to  the 
West  and  pursued  a  number  of  occupations 
offered  by  the  primitive  frontier  life,  but  returned 
to  the  East  in  1858,  and  became  an  auctioneer 
at  Poughkeepsie.  He  contributed  humorous 
articles  to  a  local  paper  under  the  signature  of 
"Josh  Billings,"  but  his  writings  failed  to  attract 
much  attention  until  he  employed  a  style  of 
phonetic  spelling  resembling  his  homely  method 
of  pronunciation.  His  first  book.  'Sayings  of 
"Josh  Billings,"  >  (1866)  had  an  enormous  suc- 
cess. For  many  years  he  contributed  to  the  'New 
York  Weekly.'  In  1863  he  began  to  give  public 
lectures,  which  consisted  of  detached  bits  of 
homely    philosophy,    usually    pointing    a    moral.        i 
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The  delivery  having  an  inimitable  strain  of 
drollery  made  him  a  great  popular  success.  He 
published  'Every  Boddy's  Friend'  (1876)  ;  'Josh 
Billings'  Complete  Works'  (1876);  'Josh  Bill- 
ings' Trump  Kards'  (1877);  'Josh  Billings' 
Spice- Box'    (i88i). 

Shaw,  John,  American  naval  officer:  b. 
Mount  MellicU,  Ireland,  1773;  d.  Philadelphia, 
Pa.,  17  Sept.  1823.  After  serving  on  American 
merchant  ships  he  commanded  the  schooner 
Enterprise  of  the  United  States  navy,  and  in 
December  1799  started  on  an  eight  months' 
cruise,  during  which  he  engaged  in  five  actions 
with  the  French,  recapturing  1 1  American  prizes 
and  taking  5  French  privateers.  In  one  hour's 
combat  he  forced  the  Flambeau,  a  French  ves- 
sel of  100  men  and  14  guns,  to  surrender  after 
half  of  her  men  were  killed  or  crippled,  while  the 
Enterprise  had  sustained  a  loss  of  but  10.  Shaw 
was  raised  to  the  rank  of  captain;  in  1811  he 
directed  the  defenses  of  New  Orleans,  La.,  and 
in  1813  commanded  the  naval  force  which  re- 
captured Mobile,  Ala.,  subsequently  seeing  other 
service  both  at  home  and  abroad. 

Shaw,  Lemuel,  American  jurist:  b.  Barn- 
stable, Mass.,  9  Jan.  1781  ;  d.  Boston,  Mass.,  30 
March  1861.  He  was  graduated  at  Harvard 
University  in  1800  and  became  prominent  in  the 
practice  of  law  in  Boston.  He  sat  in  the  Massa- 
chusetts House  of  Representatives  and  Senate 
1811-16  and  in  1819,  and  in  the  State  Senate 
1821-2  and  1828-g,  and  was  a  member  of  the 
State  constitutional  convention  of  1820.  As 
chief  justice  of  the  Massachusetts  Supreme  Court 
1830-60,  he  won  a  high  reputation  as  a  jurist. 
His  publications  include  addresses  and  orations. 

Shaw,  Leslie  Mortier,  American  lawyer 
and  politician:  b.  Morristown,  Vt.,  2  Nov.  1848. 
He  was  graduated  from  Cornell  College,  Mount 
Vernon,  Iowa,  in  1874,  and  from  the  towa  Col- 
lege of  Law  in  1876;  was  admitted  to  the  bar  and 
established  a  law  practice  in  Denison,  Iowa.  He 
was  also  prominent  in  local  financial  circles,  and 
became  president  of  the  bank  of  Denison,  and 
of  the  bank  of  Manilla.  Iowa.  He  occasionally 
took  part  in  the  campaign  work  of  the  Repub- 
lican party,  but  did  not  become  prominent  until 
the  campaign  of  1896,  when  his  strong  advocacy 
of  the  gold  standard,  his  skilful  handling  of 
statistics  and  keen  argimionts  in  public  speaking 
won  him  a  wide  reputation;  and  he  was  called 
upon  to  speak  in  many  different  sections  of  the 
country.  In  1898  he  was  president  of  the  In- 
ternational Money  Conference  in  Indianapolis, 
Ind.  In  tlie  same  year  he  was  elected  governor. 
In  1002  he  was  rc-clcctcd.  but  rcsignerl  the  gov- 
ernorship to  become  secretary  of  the  treasury 
in  President  Roosevelt's  cabinet,  holding  that 
post  till  4  March  1907  when  he  became  presi- 
dent of  the  Carnegie  Trust  Company  of  New 
N'ork. 

Shaw,  Richard  Norman,  English  architect: 
b.  Edinburgh  7  May  1831.  He  was  educated 
at  F.dinliurgh  where  he  practised  as  an  architect, 
being  chiefly  engaged  in  the  erection  of  dwelling 
houses.  He  has  published  'Sketches  from  the 
Contirient'  (1858);  and  (with  T.  G.  Jackson) 
.'\rchitecture,  a  Profession  or  an  .'\rl'  (1891). 
He  has  been  very  successful  in  planning  sub- 
stantial houses  of  a  plain  yet  elegant  elevation, 
and  to  his  brick  structures  of  this  sort  he  has 
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imparted  a  certain  dignity  and  charm  which 
lends  to  them  the  personal  stamp  of  good  taste 
a  host  of  followers  have  imitated,  but  rarely  at- 
tained. 

Shaw,  Robert  Gould,  American  soldier:  b. 
Boston,  Mass..  10  Oct.  1837;  d.  Fort  Wagner, 
Charleston  harbor,  S.  C,  18  July  1863.  He 
studied  at  Harvard,  entered  a  New  York  count- 
ing-room, enlisted  in  the  7th  New  York  regiment 
at  the  outbreak  of  the  Civil  War,  and  was  pro- 
moted captain  (1862).  In  1863  he  was  made 
colonel  of  the  54th  Massachusetts,  the  first  negro 
regiment  sent  from  the  free  States.  TThe  regi- 
nient  left  Boston  for  the  front  28  May,  acquitted 
itself  satisfactorily  in  a  skirmish  on  James' 
Island,  near  Charleston,  S.  C,  16  July,  and  on 
18  July  participated  with  distinction  in  the 
desperate  attack  on  Fort  Wagner  (q.v.).  Shaw 
was  killed  while  leading  his  troops.  The  well- 
known  Shaw  memorial  by  Saint  Gaudens  was 
placed  in  1897  on  Boston  Commons.  Consult 
Higginson,  'Harvard  Memorial  Biographies,' 
Vol.  II.   0866). 

Shaw,  William  Napier,  English  physicist: 
b.  4  March  1854.  He  was  educated  at  Emmanuel 
College,  Cambridge,  and  at  the  University  of 
Berlin,  was  elected  fellow  of  Emmanuel  College 
1877  and  was  senior  tutor  there  1890-9.  He  has 
published  important  papers  on  'Electrolysis'; 
'The  Pyrometer'  ;  'Aleteorology'  and  with  R.  T. 
Glazebrook,  'A  Text-book  of  Practical  Phys- 
ics' ;  etc. 

Shaw    University,    an    institution    for    the 
education  of  the  colored  race  at  Raleigh,  N.  C. 
It  was  founded  under  the  auspices  of  the  Amer- 
ican   Baptist    Home    Mission    Society    primarily 
for  the  education  of  colored  preachers   for  the 
Baptist  ministry.     Henry  Martin  Tupper,  D.D., 
was  appointed  president,  and  organized  the  first 
classes   in    1865,   in  a   negro   cabin   on   the  out- 
skirts of  the  city;   in  March    1866  was   formed 
the  first  class  for  colored  women,  and  thence- 
forth the  school  has  been  for  both  sexes.     In 
1870  the  present  campus,  including  a  whole  city 
block,  was  purchased  for  $15,000;  the  buildings 
were  put  up   with  brick  made  by  the  students. 
The  tmiversity  obtained  a  charter  from  the  State 
legislature    in    1875.      The    organization    of    the 
university  includes  the  Normal,  Collegiate,  Sci- 
entific and  Industrial  departments,  the  Theolog- 
ical   School,    the    Missionary    Training    School, 
the  Leonard  Schools  of  Medicine  and  Pharmacy, 
and  the  Law  School.    The  collegiate  department 
includes  a  preparatory  course  of  two  years ;  the 
regular   college   course   is    four  years;    the   de- 
grees  of   A.B.   and    B.S.   are   conferred.     Music 
is  a  part  of  the  cusricuhnn.     The  course  in  the 
medical  school  occupies  four  years;  the  Leonard 
Medical    Hospital    is   a   part   of  the   university. 
Industrial  training  and  work  has  been  a  feature 
from   the   first,   eacli   student   is   required   to  do 
some  kind  of  manual  work,  and  training  is  given 
in  carpentering,  cabinet,  bent  iron  and  machine- 
shop    work,     mechanical    drawing,    architecture 
and  blacksmithing,  sewing,  dressmaking,  lainider- 
ing.  and  df)mestic  science.     Thrre  is  also  a  sum- 
mer   school    and    a    night    school     (established 
1890).      In    1004    (he    buildings    included    Estey 
Hall,  Shaw  Hall,  the  chapel,  the  medical  <lnrmi- 
tory,  administration  Imilding,  induslrial  building, 
laimdry,    l.ennard     Medical     Building,    Hall    of 
Pharmacy,  hospital,  Missionary  Training  Build- 
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ing.  The  valuation  of  all  the  property  is  $167,000. 
The  tuition  fees  are  small,  and  the  institution  is 
supported'  partially  by  the  American  Baptist 
Home  Mission  Society.  The  university  occupies 
a  leading  place  in  the  work  of  the  education  of 
the  colored  race,  and  has  won  the  respect  of  the 
Southern  people.  It  is  unable  to  meet  the  de- 
mands made  upon  it,  and  is  obliged  to  refuse 
admission  to  many  students.  The  students  in 
1904  numbered  500,  the  faculty  45. 

Shawl,  a  cloth  worn  loosely  over  the 
shoulders,  among  civilized  nations,  chiefly  by 
women,  but  in  semi-civilized  and  barbarous  peo- 
ples by  both  sexes.  Shawls,  on  account  of  their 
simplicity,  are  ancient  garments.  They  are  men- 
tioned by  very  old  writers  and  are  thought  to  be 
alludedtoin  the  Bible  (Ezek.  xxvii.).  The  most 
ancient  shawls,  as  well  as  the  finest  are  made 
in  Cashmere,  where  the  manufacture  has  been 
carried  on  in  the  same  method  for  centuries, 
even  the  patterns  of  the  shawls  changing  but  lit- 
tle. The  material  of  which  cashmere  shawls  are 
made  is  a  very  fine  yarn  made  from  the  under 
wool  of  the  shawl-goat  of  Tibet.  This  yarn, 
known  as  pashmina,  which  is  in  reality  a  fine 
thread,  commands  a  high  price  in  the  market, 
from  $9  to  $12  a  pound.  The  dyeing  of  the 
yarn  is  an  operation  calling  for  the  utmost 
care,  and  the  dyes  used  are  permanent.  The 
patterns  of  the  shawls  are  produced  by  two 
methods,  by  weaving,  and  by  embroidery.  Where 
the  design  is  to  be  embroidered  the  ground  of 
the  shawl  is  of  a  plain  pashmina  fabric  and  the 
thread  used  is  of  the  same  material.  Very  prim- 
itive looms  are  employed  for  the  manufacture 
of  the  loom-woven  shawls,  and  a  great  length 
of  time  is  taken  in  their  manufacture.  Three  or 
four  men  sometimes  work  at  one  loom,  and  for 
some  of  the  finer  shawls  a  year's  time  is  neces- 
sary. The  more  ordinary  shawls  are  produced, 
however,  about  five  a  year,  to  each  loom.  Some- 
times these  shawls  are  woven  in  separate  por- 
tions, and  afterward  joined  together  with  great 
skill.  Cashmere  shawls  sell  as  low  as  $70  or 
$80,  but  one  of  a  first-class  pattern  and  coloring 
will  cost  as  much  as  $1,200  to  $1,500.  Such  a 
shawl  will  weigh  about  seven  pounds  and  the 
texture  will  be  very  fine  and  close  and  the  de- 
sign intricate.  Of  the  large  price  of  such  a  fine 
shawl  about  $150  will  represent  the  cost  of  the 
materials  used,  $750  the  labor  expended,  and 
$6co  the  duty  to  be  paid  and  other  expenses. 
In  the  Punjab  of  India  inferior  shawls  are  man- 
ufactured at  Nurpur,  Amritsar,  and  other  places, 
the  art  having  been  carried  over  from  Cashmere. 
The  fine  pashmina  is  not  used  unadulterated  in 
these,  but  is  mixed  with  tlie  coarser  goat's  wool, 
called  kaork.  Such  shawls  are  also  made  at 
Kerman  in  Persia.  The  finest  shawls  in  Persia 
are  also  made  of  silk,  and  are  much  like  the 
Cashmere  shawls  in  appearance. 

The  production  of  shawls  was  until  recent 
years  a  very  important  manufacture  in  France, 
and  gave  occupation  to  a  large  number  of  de- 
signers in  Paris,  who  not  only  furnished  designs 
for  those  woven  in  their  own  country  —  chiefly 
at  Paris,  Lyons,  and  Nimes  —  but  also  for  shawl- 
manufacturers  in  England  and  Austria,  and  even 
for  some  woven  in  Cashmere.  In  1867  it  was 
estimated  that  the  annual  value  of  the  French 
shawl  trade  amounted  to  nearly  a  million  pounds 
sterling.     Shawls  of  various  kinds  are  made  at 


different  places  in  England,  and  in  past  years 
many  of  these  were  designed  in  the  Indian  style. 
At  Paisley  in  Scotland,  where  for  many  years 
previous  to  i860  the  manufacture  of  shawls  was 
of  great  importance,  the  trade  originated  in  the 
beginning  of  the  19th  century.  They  were  made 
of  silk,  wool,  or  cotton,  either  separately  or  in 
combination ;  but  the  best-known  class  of  Pais- 
ley shawls  was  manufactured  of  fine  wool  and 
with  patterns  in  the  style  of  those  woven  in 
Cashmere.  As  many  as  8,000  looms  were  at 
one  time  occupied  in  the  weaving  of  these.  Soon 
after  the  middle  of  the  century,  however,  the 
manufacture  began  to  decline,  and  for  some 
3'ears  past  no  shawls  of  this  character  have  been 
woven.  Tartan  shawls,  but  chiefly  of  small  size, 
for  indoor  or  occasional  wear,  are  still  made  ?t 
several  places  in  Scotland.  Wherever  the  man- 
ufacture of  shawls  has  been  prominent  shawl 
clothes  are  also  made  and  are  made  up  into 
articles  of  dress  for  women,  and,  sometimes,  for 
men,  as  well. 

A  few  words  may  be  said  about  the  patterns 
of  Cashmere  shawls,  which  have  been  placed 
by  the  most  distinguished  decorative  artists  of 
modern  times  in  the  highest  order  of  art  manu- 
facture. The  most  characteristic  feature  in  a 
typical  design  is  what  has  been  usually  called 
the  "cone"  or  "pine  cone."  It  appears,  however, 
to  be  really  a  conventional  representation  of  a 
wind-bent  cypress-tree,  as  the  term  sarv,  the 
native  name  of  that  tree,  is  also  applied  to  this 
pattern  or  part  of  a  pattern.  The  form  has  many 
modifications,  one  or  more  of  which  often  make 
up  the  groundwork  of  the  designs  of  other  tex- 
tile fabrics  both  in  India  and  Persia,  and  it  even 
appears  on  metal-work  and  papier-mache  made 
in  Cashmere.  Sometimes  it  is  simply  called  the 
shawl  pattern.  It  is,  however,  not  merely  the 
graceful  outline  of  their  ornamental  devices,  but 
also  the  harmonious  blending  of  their  deep-toned 
colors,  which  gives  a  singular  charm  to  these 
exquisite   productions. 

Shawnee  (sha-ne')  Indians  (contracted 
from  the  Algonquian  Shazvanogi,  "southerners"), 
an  important  tribe  of  the  Algonquian  stock  of 
North  American  Indians,  who,  according  to  the 
best  evidence,  were  originally  an  offshoot  from 
the  Lenape  or  Delawares,  which  migrated  south- 
ward, hence  their  popular  name.  It  is  believed 
that  they  entered  the  present  limits  of  the 
United  States  from  the  territory  north  of  the 
Great  Lakes  via  the  lower  peninsula  of  Mich- 
gan,  various  bands  or  divisions  settling  in  south- 
ern Illinois,  southern  Ohio,  and  (the  larger  part) 
on  Cumberland  River.  A  portion  of  the  latter 
drifted  southeastward  to  the  headwaters  of  the 
Savannah,  where  they  came  in  contact  with  the 
Cherokees  and  Catawbas,  who  forced  them 
northward  into  Pennsylvania  by  1707,  while  those 
remaining  on  Cumberland  River  were  driven 
away  by  combined  Cherokees  and  Chickasaws. 
They  were  first  mentioned  under  the  name 
Ouchaouanag.  in  1648,  as  living  to  the  westward 
of  Lake  Huron;  later  in  the  century  they  were 
found  by  La  Salle  in  northern  Illinois,  while 
others  were  settled  along  the  Ohio  and  the  Cum- 
berland, and  indeed  had  extended  into  Maryland, 
Virginia,  and  Pennsylvania,  and  even  as  far 
south  as  Mobile,  Ala.,  in  the  country  of  the 
Creeks.  They  were  at  war  with  numerous 
tribes   at  various   periods,  as   well  as   with   th' 
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French,  and  later  with  the  United  States,  from 
the  beginning  of  the  French  and  Indian  war 
until  about  1/95.  during  which  time  they  had 
concentrated  north  of  the  Ohio  River.  Anthony 
Wayne's  \'ictory,  followed  by  the  treaty  of 
Greenville  in  1795,  terminated  the  hostilities  of 
the  Indians  of  the  Ohio  Valley  region,  a  consid- 
erable part  of  the  Shawnees  moving  to  Missouri, 
within  Spanish  territory,  while  a  few  years  later 
others  migrated  to  White  River,  Indiana,  on  in- 
vitation of  the  Delawares.  Early  in  the  19th 
century,  Tenskwatawa,  the  "Shawano  Prophet," 
brother  of  the  celebrated  Tecumseh,  preached  a 
new  doctrine  the  acceptance  of  which  would 
open  the  way  to  future  happiness  and  a  return 
of  the  old  order  of  things,  not  unlike  the  "Ghost 
Dance"  religion  which  involved  so  many  of  the 
western  tribes  beginning  with  1890.  The 
Prophet  gathered  many  adherents  from  far  and 
wide,  who  established  themselves  at  the  mouth 
of  Tippecanoe  River,  Indiana.  To  overcome 
their  hostile  demonstrations.  General  Harrison 
in  181 1  led  an  expedition  against  them,  resulting 
in  the  defeat  of  the  Indians  in  the  celebrated 
battle  of  Tippecanoe  and  the  destruction  of  their 
settlement,  while  the  tragic  death  of  Tecumseh, 
their  recognized  leader,  in  the  following  year, 
tended  to  break  their  hostile  spirit.  The  Shaw- 
nees of  Missouri  sold  their  lands  to  the  gov- 
ernment in  1825  and  were  assigned  to  a  reserva- 
tion in  Kansas,  but  meanwhile  a  large  number  of 
them  had  departed  for  Texas  where  they  settled 
on  the  headwaters  of  Sabine  River  until  driven 
out  in  1850.  In  1831  the  Ohio  Shawnees  ceded 
their  lands  to  the  United  States  ?4id  joined  their 
kindred  in  Kansas,  and  in  184S  a  large  part  of 
these  Kansas  Shawnees  moved  to  the  Canadian 
River  in  Indian  Territory,  where  they  have  since 
been  officially  known  as  Absentee  Shawnees.  In 
1867  the  mixed  Shawnees  and  Senecas  who  had 
moved  from  Oliio  to  Kansas  about  1831,  also  mi- 
grated to  Indian  Territory,  where  they  became 
known  as  F.astern  Shawnees,  and  in  the  meantime 
the  rest  of  the  tribe  joined  the  Chcrokees  in 
Indian-  Territory,  with  whom  they  are  now  in- 
corporated. The  Shawnees  known  as  Black 
Bob's  band  are  those  who  at  first  refused  to 
move  from  Kansas  with  the  others.  There  are 
also  Shawnees  among  the  Tuscaroras  in  New 
York,  and  others  are  incorporated  among  the 
Teton  Sioux,  while  in  1840  a  number  of 
the  tribe  accompanied  a  party  of  trappers  to  the 
Tulare  Valley  of  California. 

The  Sliawnees  were  early  described  as  of 
good  stature,  an  active,  sensible,  cheerful  people, 
full  of  laughter  and  drollery,  courageous,  high- 
spirited,  and  manly,  yet  "the  most  deceitful  in 
human  shape."  Each  town  had  its  head-man. 
Polygamy  was  common  and  infanticide  fre- 
quently practised.  It  was  said  that  most  of  the 
Shawnees  could  speak  several  languages,  due,  no 
doubt,  to  their  roving  propensities  when  occa- 
sion required,  although  they  were  agriculturists 
in  the  main.  The  fril)c  had  four  phratral  orj^an- 
izations,  the  members  of  which  occupied  differ- 
ent sides  in  the  council-house  during  public 
assemblies.  So  far  as  known  13  gentes  were 
recognized.  Of  the  population  of  the  Shawnees 
in  early  times  there  is  no  reliable  information, 
the  estimates  ranging  from  1,000  in  1736  to  2,000 
in  1817.  lu  \()02  there  were  94  Eastern  Shaw- 
nees   in    Indian    Territory,    and    737    Ab.sentce 


Shawnees  in  Oklahoma.     The  Shawnees  incor- 
porated with  the  Cherokees  are  estimated  at  800. 

F.    W.    IIODCE, 

Smithsonian  Institution,  U'ashington,  D.  C. 

Shaya  Root,  the  root,  or  the  plant  itself, 
of  Oldcnlandia  umbcllata,  of  the  madder  family, 
and  sometimes  called  Indian  madder.  It  is  a 
slender  branching  annual,  with  narrow  opposite 
leaves,  and  small  flowers  in  panicles.  It  grows 
wild,  and  is  also  cultivated,  on  the  Coromandel 
coast,  the  outer  bark  of  its  roots  yielding  the 
well  known  durable  red-dye  seen  in  Indian  cot- 
ton goods.  The  leaves  have  been  used  as  an 
expectorant  in  native  medicine. 

Shays,  shaz,  Daniel,  American  soldier, 
leader  of  the  "Shays'  Rebellion"  in  Massachu- 
setts: b.  Hopkinton,  Mass.,  1747;  d.  Sparta, 
N.  Y.,  29  Sept.  1825.  He  is  first  heard  of  as  an 
ensign  at  Bunker  (Breed's)  Hill,  was  made  cap- 
tain I  Jan.  1777,  and  resigned  from  the  service. 
There  is  testimony  that  he  was  a  good  soldier. 
The  rebellion  of  1786-7,  in  which  he  was  the 
directing  figure,  arose  from  a  spirit  of  unrest 
and  lawlessness  then  generally  on  the  increase 
in  the  country,  but  more  particularly  from  special 
reasons  for  dissatisfaction  in  Massachusetts. 
Among  these  were  the  wastefulness  in  the  costs 
of  litigation,  the  high  salaries  attached  to  public 
offices,  and  above  all  the  exorbitant  laud  taxa- 
tion. The  lime  was  one  of  financial  depression, 
and  Governor  Bowdoin  in  his  endeavors  to  sus- 
tain the  credit  and  diminish  the  debt  of  the  State 
undoubtedly  caused  heavy  burdens  to  fall  upon 
poorer  citizens  inland.  Slieriffs'  and  county 
courts  were  kept  busy.  In  the  fall  of  1786  five 
or  six  hundred  malcontents,  under  command  of 
Shays,  gathered  at  Springfield,  the  purpose  being 
to  overawe  the  supreme  court  about  to  sit  there, 
and  prevent  the  finding  of  indictments.  After 
a  three  days'  session  the  court  adjourned.  In 
November,  when  the  court  of  general  sessions 
attempted  to  sit  at  Worcester,  Shays  filled  the 
court-room  with  an  armed  force,  and  no  court 
could  be  held.  Washington  was  deeply  alarmed 
at  the  reports  of  these  early  successes  of  the 
insurgents.  "It  was  but  the  other  day,"  said  he, 
"that  we  were  shedding  our  blood  to  obtain  tie 
constitutions  under  which  we  now  live, —  con- 
stitutions of  our  own  choice  and  making, —  and 
now  we  are  unsheathing  the  sword  to  overturn 
them."  An  army  of  4,400  was  now  enlisted  for 
30  days  by  Governor  Bowdoin,  and  the  money  for 
equipment  and  munitions  was  raised  by  a  loan 
from  wealthy  citizens.  The  command  was  given 
to  General  Benjamin  Lincoln,  a  Revolutionary 
Veteran.  On  25  Dec.  1787  Shays,  with  1. 100 
troops,  made  an  attack  on  the  Springfield  arsenal, 
guarded  by  General  Shepard  with  1,200.  Slu-pard 
at  first  commanded  his  men  to  fire  above  the  in- 
surgents' heads,  but  as  the  latter  continued  to 
advance  in  good  order,  a  volley  was  directed 
into  their  ranks.  Four  foil ;  and  the  insurgents 
retreated  in  much  confusion,  continuing  their 
flight,  with  many  desertions,  from  town  to  town. 
Lincoln  pursued  them  to  Petersham,  where  on  3 
February  150  were  taken  and  the  rest  dis- 
persed. The  rebels  continued  to  gallu-r  in  small 
bands,  for  some  months;  but  no  large  force  again 
appeared.  The  greatest  clemency  was  shown 
toward  the  leaders,  and  a  very  general  amnesty 
proclaimed.  Shays  removed  to  Vermont,  was 
pardoned,   and    went   thence   to   Sparta,   N.    Y, 
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where  he  obtained  a  pension  for  his  Revolution- 
ary services.  Consult  McMaster,  'History  of  the 
People  of  the  United  States,'  Vol.  I._  (1883); 
•New  England  Magazine,*  new  series,  Vol. 
XXIII.  No.  s  (January  1901)  ;  'Reminiscences 
of  Shays'  Rebellion* ;     Rivers,  'Captain  Shays.* 

Shays'  Rebellion.     See  Shays,  Daniel. 

She,  a  romance  by  Rider  Haggard  (1S87), 
a  young  Englishman  goes  to  Africa  to  avenge 
the  death  of  an  Egyptian  ancestor,  whose  strange 
history  has  come  down  to  him  in  an  old  manu- 
script. The  ancestor,  a  priest  of  Isis,  had  been 
slain  by  an  immortal  white  sorceress  somewhere 
in  Africa.  The  sorceress,  "She**  and  the  Eng- 
lishman finally  meet,  recognize  a  mysterious  bond 
between  them,  and,  at  the  climax  of  the  story, 
visit  a  place  where  burns  a  mysterious  fire  which 
gives  thousands  of  years  of  life,  loveliness, 
strength  and  wisdom  or  else  swift  death.  "She" 
for  the  second  time  passes  into  the  flame  and 
is  instantly  consumed. 

She-oak,  any  one  of  the  small  trees  or 
shrubs  of  the  peculiar  genus  {Casuariiia)  of  oaks 
native  to  the  East  Indies  and  Australia. 
Although  closely  related  to  oaks  and  walnuts, 
the  she-oak  has  no  true  leaves,  substituting 
whorls  of  long  drooping,  slender  deciduous 
branchlets,  and  is  said  to  resemble  both  Scotch 
firs  and  giant  horsetails,  in  its  wide-spreading 
top.  It  casts  but  little  shadow.  The  branchlets 
are  acidulous  in  taste  and  are  liked  by  cattle. 
A  small  and  round  fruit  is  called  the  she-oak 
apple,  and  is  of  bitter  taste,  and  used  to  flavor 
beer.  The  wood  of  the  she-oak  is  extremely 
hard,  makes  excellent  fuel,  and  is  valuable  for 
woodworking;  in  some  species  it  is  reddish,  with 
light  and  dark  streaks,  and  is  called  beef-wood. 
The  Australians  make  boomerangs  and  other 
weapons  out  of  its  roots.  Casuarina  stricta  is 
the  species  known  as  coast  she-oak,  or  sometimes 
as  he-oak ;  the  forest  or  erect  she-oak  is  C. 
suberosa;  and  the  desert  one  is  C.  glauca. 

She  Stoops  to  Conquer,  or  The  Mistakes 
of  a  Night,  a  comedy  by  Oliver  Goldsmith, 
first  produced  IS  Jilarch  1773,  and  said  to  have 
been  founded  on  an  incident  in  the  author's  own 
life. 

Shea,  sha,  John  Dawson  Gilmary,  Ameri- 
can historian:  b.  New  York  22  July  1824;  d. 
Elizabeth,  N.  J.,  22  Feb.  1892.  His  father  was 
principal  of  the  Columbia  College  Grammar 
School  where  he  gained  his  education,  and  sub- 
sequently he  studied  law  and  was  admitted  to 
the  bar  in  1846.  He  soon  turned  to  literature, 
was  connected  in  an  editorial  capacity  with 
Frank  Leslie's  publishing  house,  and  later  edited 
the  'CatUolic  News.*  But  for  many  years  his 
attention  was  given  to  historical  research  in  prep- 
aration of  his  'History  of  the  Catholic  Church 
in  the  United  States,*  the  4th  volume  of  which 
was  in  process  of  publication  at  the  time  of  his 
death.  He  was  connected  with  many  historical 
societies  in  America  and  Europe  and  was  the 
first  president  of  the  Catholic  Historical  Society 
of  the  United  States.  His  published  works  in- 
clude: 'The  Discovery  and  Exploration  of  the 
Mississippi  Valley*  (1853)  ;  'History  of  the 
French  and  Spanish  Missions  among  the  Indian 
Tribes  of  the  United  States*  (1854)  ;  'The  Cath- 
olic Church  in  Colonial  Days*  (1883)  ;  'The 
Hierarchy  of  the  Catholic  Church  in  the  United 


States*    (1886),   besides   many   translations   and 
other   works. 

Sheard,  sherd,  T.  F.  M.,  English  painter: 
3.  Oxford  16  Dec.  1866.  After  liis  graduation  in 
18S9  he  went  to  Paris  and  studied  painting  under 
Courtois,  Rixens,  Lefebre  and  Rigolot.  He  has 
since  then  exhibited  at  the  Salon,  Royal  Acad- 
emy, and  the  Royal  Institute  of  Water  Color 
Painters.  He  was  awarded  a  bronze  medal  at  the 
Paris  E.xhibition  of  1900.  He  is  fond  of  eastern 
subjects,  and  scenery  flooded  with  sunlight,  and 
among  his  paintings  of  this  character  are  'A 
Market  ^Morning  in  a  City  of  the  Sahara'  ;  'An 
Arab  Blacksmith* ;  etc.  Among  his  scenes  of 
English  peasant  life  may  be  mentioned  'Birds 
of  a  Feather' ;  'The  Outcast' ;  'Parted' ;  etc. 

Shearman,     sher'man,     Thomas     Gaskell. 

American  lawyer :  b.  Birmingham,  England,  25 
Nov.  1834;  d.  Brooklyn  29  Sept.  1900.  At  nine 
he  came  to  America  with  his  parents  and  in  1857 
took  up  his  residence  in  Brooklyn.  He  was  ad- 
mitted to  the  bar  in  1859,  and  in  1868  formed  a 
partnership  with  David  Dudley  Field.  Later 
John  W.  Stirling  entered  the  firm  which  was 
continued  after  1873  by  Shearman  and  Stirling. 
This  firm  defended  Jay  Gould  in  suits  resulting 
from  the  gold  panic  of  1869,  and  Henry  Ward 
Beecher  in  the  suit  brought  against  him  by  Theo- 
dore Tilton.  Shearman  was  an  advocate  of  abso- 
lute free  trade  and  a  vigorous  propagandist  of 
Henry  George's  single  tax  theories.  From  early 
years  he  contributed  to  legal  literature,  and  was 
joint  author  of  'Tillinghast  and  Shearman's 
Practice,  Pleadings  and  Forms'  (1861-5),  an<^ 
'Shearman  and  Redfield  on  Negligence'  (1869). 
He  prepared  for  the  commissioners  of  the  New 
York  code,  the  'Book  of  Forms'  (1861),  and 
the  major  part  of  the  civil  code  relating  to  obli- 
gations (1865).  He  also  published  'Talks  on 
Free  Trade*  (1881)  ;  'Pauper  Labor  of  Europe' 
(1885);  'Distribution  of  Wealth'  (1887); 
'Owners  of  the  United  States'  (18S9)  ;  'The 
Coming  Billionaire'  (1890);  'Crooked  Taxa- 
tion'   (1891). 

Shears.     See  Cutlery;  Hardware. 

Shear'water, a  sea-bird  which  skims  close  to 
the  surface  of  the  water  in  search  of  fishes  and 
floating  animal  matter  upon  which  it  feeds.  The 
shearwaters  are  larger  than  the  petrels,  and  differ 
from  both  them  and  the  fulmars  in  their  long, 
slender  bills,  both  mandibles  of  which  are  hooked 
at  the  end,  and  by  the  short  broad  nostril-tubes. 
The  wings  are  long  and  narrow,  and  the  tail 
rounded  or  wedge-shaped,  never  forked.  In 
habits  they  generally  resemble  the  petrels  (q.v.). 
Ten  species  are  recorded  as  occurring  on  the 
North  American  coast,  the  best  known  being 
the  common  shearwater  {Puffin  major)  and  tlie 
sooty  shearwater  (P.  Strickland!).  Sailors  call 
these  birds  "mutton-birds,"  because  of  the  ex- 
cessive fatness  of  the  young  which  are  good 
eating,  and  the  search  for  which  has  nearly 
exterminated  the  once  common  British  species 
(P.  hrevicauda).  Consult  Newton,  'Dictionary 
of  Birds'    (New  York    1896). 

Sheath-bill,  a  family  of  Hmicoline  birds 
(Chionidldcr)  belonging  to  the  order  related  to 
the  plovers.  The  wings  are  long  and  pointed, 
the  tail  being  of  moderate  size.  The  bill  is  short 
and  stout,  compressed,  strongly  arched  at  its  tip 
and  provided  at  the  base  with  a  horny  sheath 
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which  protects  the  nostrils.  The  tarsi  are  short 
and  stout.  The  white  shcath-bill  or  kelp-pig- 
eon (Cliionis  alba)  is  the  best  known  species.  It 
inhabits  the  shores  of  the  islands  olf  the  south- 
ern end  of  South  .America.  Its  color  is  pure 
white,  the  legs  reddisli-black,  and  its  average 
length  15  inches.  These  birds  feed  on  mollusks, 
carrion,  tishes,  Crustacea,  seaweeds  and  other 
food  which  they  can  pick  up  on  the  seashores. 
On  land  they  much  resemble  pigeons,  but  when 
flying  in  flocks  at  sea  are  gull-like  in  aspect. 
Cook  in  his  third  voyage  says  its  flesh  is  equal 
to  duck,  hut  otiicr  accounts  represent  the  flesh 
as  very  unpalatable,  probably  on  account  of  the 
bird's  food. 

Sheba,  she'ba,  or  Saba',  Arabia,  the  ancient 
capital  of  Arabia  Felix.  Its  site  has  not  been 
determined,  but  it  was  a  great  commercial 
centre  of  the  Semitic  tribes.  The  Saba:ns  car- 
ried on  an  extensive  trade  with  India,  Europe, 
Egypt  and  Syria,  in  frankincense,  gold,  ivory, 
ebony,  fine  textiles,  and  sweet  spices,  and  for 
this  purpose  had  depots  in  nortliern  Arabia  and 
Ethiopia.  Their  wealth  became  famous  in  the 
Orient,  and  their  queen  paid  a  visit  to  Solomon 
with  rich  gifts,  as  cited  in  the  Scriptures.  They 
worshipped  natural  objects,  especially  the  sun 
and  moon.  In  the  8th  century  they  were  sub- 
ject to  the  Assyrians ;  in  24  B.C.  the  Romans 
sent  an  unsuccessful  expedition  into  their  terri- 
tory, and  in  the  2d,  4th  and  6tli  centuries,  they 
became  subject  to  the  Ethiopians. 

Sheboygan,  she-boi'gan,  Wis.,  city,  countj- 
seat  of  Sheboygan  County ;  on  Lake  Michigan 
at  the  moutli  of  Sheboygan  River,  and  on  the 
Chicago  &  Northwestern  railroad ;  about  .=50 
miles  north  of  Milwaukee  and  100  miles,  in  di- 
rect line,  northeast  of  Madison.  It  has  a  good 
harbor  and  steamer  connections  with  the  prin- 
cipal lake  ports.  A  regular  line  of  steamers  ply 
between  the  city  and  Milwaukee  and  Chicago 
during  the  navigation  season.  The  first  settle- 
ment was  made  in  1836;  the  place  was  incor- 
porated as  a  village  in  1846,  and  in  1853  was 
chartered  as  a  city.  Sheboygan  is  the  commer- 
cial and  industrial  centre  for  a  large  and  fertile 
agricultural  region.  The  chief  industrial  estab- 
lishments are  five  chair  factories,  in  which  there 
nre  over  2.000  employees;  it  furniture  factories, 
foundry,  bont  and  slioe  factories,  a  shipyard, 
lime  kilns,  brick  works,  machine  shops,  enam- 
eled ware  works,  tamieries,  carriage  factories, 
planing  mills,  boiler  works,  and  soap  factory. 
It  has  large  warehouses,  five  for  cheese  alone. 
The  government  census  for  1900  gives  as  the 
number  of  manufacturing  eslalilishments,  206, 
and  the  numlicr  of  employees  in  the  same,  .S.,S40. 
The  amount  of  capital  invested,  $7,766,616; 
annual  amount  paid  for  wages.  .$1,028,167;  for 
raw  material,  $3,095,102;  and  the  value  of  tlie 
product,  $7,469,202.  The  chair  factories,  for 
which  Sheboygan  is  noted,  turn  out  about 
7.000  chairs  each  day ;  and  the  value  of  the 
annual  output  from  the  furniture  factories  is 
over  $3,000,000.  The  principal  public  buildings 
are  a  government  building,  county  courthouse, 
municipal  buildings,  the  churches  and  schools. 
There  are  two  parks;  in  one.  Fountain  Park,  is 
an  artesian  well,  the  waters  of  wliich  contain 
considerable  mineral  sails  and  are  of  commercial 
value  to  the  city.  There  arc  20  churches,  an 
asylum  for  the  chronic  insane,  a  Home  for  the 
Friendless,  and  Saint  Nicholas  Hospital.  The 
educational  institutions  are  a  dav  school  for  the 


deaf,  a  high  school,  public  and  parish  elementary 
schools,  a  public  school  library  containing  about 
5,000  volumes.  The  two  state  banks  have  a  com- 
bined capital  of  $300,000.  The  growth  of  the 
city  has  been  rapid ;  but  business  men  have  been 
attracted  to  the  place  as  one  in  which  manu- 
facturing industries  have  been  most  successfully 
conducted.  Pop.  (1880J  7,314;  (1890)  16,359; 
(1900)   22,962. 

Shechinah.     See  Shekinah. 

Shedd,  shed,   William  Greenough  Thayer, 

.-American  theologian:  b.  Acton,  Mass.,  21  June 
1S20;  d.  New  York  17  Nov.  1894.  He  was  grad- 
uated from  the  University  of  Vermont  in  18.59, 
from  Andover  Tlieological  Seminary  in  1843 ; 
and  in  1844-5  was  pastor  of  the  Congregational 
Church  in  Brandon,  Vt.  He  was  professor  of 
English  literature  in  the  University  of  Vermont 
in  1S45-52,  of  sacred  rhetoric  and  pastoral  the- 
ology at  .\uburn  Tlieological  Seminary  in  1S52- 
3,  and  of  ecclesiastical  history  and  lecturer  on 
pastoral  theology  at  Andover  in  1853-C2.  He 
acted  as  assistant  pastor  at  the  Brick  (Presby- 
terian) Church,  New  York,  in  1862-3,  was  ap- 
pointed to  the  chair  of  Biblical  literature  at 
Union  Theological  Seminary,  New  York,  in  1863, 
and  in  1874  was  transferred  to  that  of  system- 
atic tlieology.  which  he  occupied  until  1890.  His 
publications  include:  'The  Method  and  Influence 
of  Theological  Studies >  (1845)  ;  'The  True 
Nature  of  the  Beautiful  and  its  Influence  upon 
Culture'  (1851);  'The  Nature  and  Importance 
of  Natural  Rhetoric'  (1851);  'Lectures  on  the 
Philosopliy  of  History'  (1856);  '.A  History  of 
Christian  Doctrine'  (1863);  'Homiletics  and 
I'astoral  Theology'  (1867');  'Sermons  to  the 
Natural  Man'  (1871);  'Theological  Essays' 
(1877);  'Literary  Essays'  (1878);  'Commen- 
tary on  St.  Paul's  Epistle  to  the  Romans'  (1879)  ; 
'Sermons  to  the  Spiritual  Man'  (1884)  ;  'Doc- 
trine of  Endless  Punishment'  (1885)  ;  'Dog- 
matic Theology'  (1889-94);  'The  Proposed 
Revision  of  the  Westminster  Standards'  (1890)  ; 
etc.  He  also  published  'Eloquence  a  Virtue,  or 
Outlines  of  a  Systematic  Rhetoric'  (1850),  a 
translation  from  the  German  of  Dr.  Francis 
Theremin;  <A  Manual  of  Church  History'  in 
two  volumes,  translated  from  the  German  of 
Hcinrich  Ernst  Ferdinand  Guericke  (1857); 
edited  seven  volumes  of  Coleridge's  works,  with 
'Introductory  Essays'  (1853)  ;  'The  Confession 
of  Saint  ."Xugustine,'  with  introductory  essay 
(i860);  and  wrote  introductions  to  Asburv's 
translation  of  Ackerman's  'The  Christian  Ele- 
ment in  Plato  and  the  Platonic  Philosophy' 
(i860),  and  to  McCosh's  'Intuition  of  the  Mind' 
(1864). 

Shee,  she.  Sir  Martin  Archer,  English 
painter:  b.  Dublin  23  Dec.  1770;  d.  Rrigliton, 
Eii'.dand.  13  -'Xug.  1850.  He  was  introduced  in 
1788  to  Sir  Joshua  Reynolds  by  Edmund  Burke, 
and  in  the  same  year  became  a  pupil  in  the  Royal 
Academy,  to  the  exhibition  of  which  he  contrib- 
uted his  first  picture  in  1789.  Although  by  no 
tncans  the  best  portrait  painter  of  his  time,  he 
was,  with  one  or  two  exceptions,  the  most  fash- 
ionable. In  1800  he  was  chosen  a  member  of  the 
Royal  Academy,  and  in  1830  on  the  death  of  Sir 
Thomas  Lawrence,  he  was  elected  president  and 
knighted.  He  also  aspired  to  literary  distinction, 
and  in  1S05  and  1800  published  two  parts  of  a 
poem  entitied  'Rhymes  on  Art.'  in  1814  'The 
Commemoration  of  Sir  Joshua  Reynolds,  and 
other  Poems,'  which  called  forth  the  praise  of 
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Byron,  in  his  'English  Bards  and  Scotch  Re- 
viewers' : 

And  here  let  Shee  and  genius  find  a  place, 
Whose  pen  and  pencil  yield  an  equal  grace; 
While   honors,    doubly   merited,   attend 
The  poet's  rival,  but  the  painter's  friend. 

Among  his  portraits  are  those  of  William  IV. 
and  Queen  Victoria;  all  his  work  is  pleasing,  but 
there  is  an  unpleasant  tendency  to  unnatural 
redness  in  his  flesh  tints. 

Shee'dy,  Morgan  M.,  American  Roman 
Catholic  clergyman;  b.  Ireland  8  Oct.  1853.  He 
was  ordained  priest  in  1S76.  He  was  the  first 
president  of  the  Catholic  Summer  School,  and  is 
editor  and  publisher  of  the  'Church  Quarterly.* 
He  is  a  frequent  contributor  to  magazines  and 
a  popular  lecturer.  He  has  been  rector  of  Saint 
John's  Church,  Altoona,  Pa.,  since  1894,  and  has 
published  'Christian  Unity'  (1895);  'Social 
Problems'    (1896). 

Sheep,  Domestic,  sheep  bred,  modified  and 
reared  for  the  sake  of  utilizing  their  flesh  or 
wool.  Sheep  breeding  dates  back  to  antiquity. 
Jewish  and  Roman  writers  have  left  records  of 
their  systems  of  breeding.  The  Romans  realized 
the  suitability  of  Spain  for  sheep-breeding  and 
the  superiority  of  the  flocks  found  there.  White 
sheep  were  obtained  and  bred  to  the  black  or 
parti-colored  flocks  which,  according  to  Pliny, 
were  the  common  stock.  The  Tarentine  sheep 
were  the  most  celebrated  in  Italy,  but  being  deli- 
cate they  became  e.xtinct  w'ith  the  fall  of  the 
Roman  Empire.  The  merinos  were  introduced 
into  Spain  from  Asia  Minor,  and  being  hardy, 
they  survived  the  conquest  of  Spain  by  the  Goths 
and  Vandals.  Subsequently  the  government  ex- 
tended protection  to  and  developed  the  breed.  In 
England  considerable  attention  was  paid  to 
sheep-breeding,  and  in  the  13th  century  an  export 
duty  was  levied  on  wool.  In  1464  the  wool  of 
the  Spanish  merinos  was  greatly  improved  by 
interbreeding  with  Cotswold  sheep  of  England. 
In  1765  and  1778  Spanish  merinos  were  intro- 
duced into  Saxony  and  laid  the  foundation  for 
the  Saxon  merino,  the  finest-wooled  sheep 
known.  In  1787  merinos  were  introduced  into 
England,  but  as  they  were  not  mutton  and  wool 
producers  combined  they  found  little  favor. 

American  Flocks. —  No  domesticated  sheep 
were  found  in  America.  The  big-horn  (q.v.),  or 
wild  Rocky  Mountain  sheep,  were  known  to  the 
first  settlers,  but  efforts  to  domesticate  them  and 
cross  them  with  domesticated  sheep  have  proved 
failures.  The  early  introductions  were  made  by 
the  Spanish  discoverers  and  the  English  settlers ; 
Columbus  brought  Spanish  sheep  to  America  in 
1493,  which  were  the  progenitors  of  large  flocks 
in  New  Mexico,  Utah  and  Texas.  In  1565  Span- 
ish sheep  were  introduced  into  Florida  and  in 
1773  into  California;  the  latter  multiplied  rapidly 
under  the  care  of  the  priests  of  the  missions  and 
in  1825  17  of  these  missions  owned  1,003.970 
sheep,  exclusive  of  those  owned  by  ranchers. 
Sheep  were  introduced  into  Virginia  from  Eng- 
land in  1609,  into  Massachusetts  from  England 
in  1824,  and  into  New  York  from  Holland  in 
1625.  The  characteristics  of  the  several  original 
breeds  were  blended  by  continued  crossing,  and 
further  modified  by  importations  made  between 
1783  and  1799,  the  result  being  a  stock  known  in 
3S00  as  "native"  sheep.  The  "native"  sheep  of 
the  Middle  and  Eastern  States  along  the  Atlantic 


coast  as  far  south  as  Georgia  and  as  far  west  as 
English-speaking  settlers  had  gone,  were  of  a 
long-wooled  type.  Those  of  the  South  Atlantic  I 
States,  the  Gulf  Coast,  Texas  and  the  Pacific  '| 
Coast,  were  of  Spanish  origin,  the  scrubs  of  to- 
day, which  are  fast  disappearing.  A  few  merinos 
were  found  in  the  North  Atlantic  States. 

About  1810  with  the  desire  of  developing 
home  manufactures  and  home  wool  production, 
26,000  of  the  finest  Spanish  merinos  were  intro- 
duced and  distributed.  The  failure  of  manu- 
factures in  1815-16  led  to  the  slaughter  of  entire 
flocks.  In  1820  trade  revived  and  a  finer  wool 
was  required,  which  resulted  in  the  importation 
of  Saxon  merinos  in  1822-3.  With  the  passage 
of  the  tariff  in  1828  wool  declined  in  value  and 
sheep  of  Spanish  origin  again  gained  ground 
because  they  were  hardier  and  produced  better 
mutton.  In  1842  the  manufacture  of  worsted 
goods  called  for  longer  fleeces.  Between  1845 
and  1855  the  change  was  made  from  fine-wool 
sheep  to  coarse-wool  and  mutton  sheep.  Between 
i860  and  1870  various  mutton  breeds  were  im- 
ported and  distributed,  but  the  quality  of  the 
wool  of  many  was  unsatisfactory.  The  French 
sheep  (Rambouillets)  produced  good  mutton  and 
a  finer  combing  wool  than  the  English  breeds 
and  crossed  well  with  the  merino  ewes.  The 
various  strains  of  Delaine  merinos  originated  at 
this  time.  In  1870  more  than  four  fifths  of  all 
the  sheep  in  the  United  States  were  either  purely 
bred  or  grade  merinos.  There  were  a  few 
Downs  and  small  flocks  of  various  long-wooled 
breeds  in  the  Middle  States  and  in  the  Ohio 
Valley,  and  some  degenerate  Mexican  sheep  in 
Texas  and  New  Mexico.  With  the  increase  of 
population  in  the  East  and  Middle  West,  mutton 
became  of  more  value  than  wool,  and  mutton 
breeds  displaced  the  merino.  To-day  the  merino 
and  English  types  of  sheep  are  nearly  equal  in 
number,  the  former  predominating  in  the  range 
territory  and  the  latter  in  the  farming  States. 
Estimates  show  that  the  mutton  breeds  consti- 
tuted about  30  per  cent  of  the  flocks  on  the 
ranges,  and  70  to  80  per  cent  of  those  in  the 
farming  States.  The  tendency  to-day  is  toward 
a  sheep  carrying  fine  wool  and  a  good  carcass. 

In  1850  the  number  of  mature  sheep  in  the 
United  States  was  24,000,000,  the  leading  States 
being  New  York  and  Ohio.  Until  i860  the 
number  remained  stationary,  but  at  the  1870  cen- 
sus it  had  increased  to  28,471,275.  In  1880  it 
reached  42,876,312,  and  has  remained  about 
40,000,000  since,  the  1900  census  showing 
31,919,298  ewes  and  8,018,275  rams  and  wethers. 
The  Iamb  crop  is,  generally  speaking,  about  two 
thirds  the  number  of  ewes ;  in  1900  the  number 
of  lambs  dropped  and  reared  to  I  June,  or  sold 
fat,  per  1,000  ewes,  was  689,  being  highest  in  the 
North  Atlantic  States  with  758,  closely  followed 
by  the  South  .Atlantic  States  with  730,  North 
Central  with  716,  and  lowest  in  Hawaii  with  ^ 
284.  In  1889  the  census  showed  that  the  number 
of  sheep  and  lambs  which  died  from  exposure  or 
were  killed  by  dogs  was  equal  to  25  per  cent  of 
the  lamb  crop.  The  total  number  of  sheep  and 
lambs  on  i  Jan.  1904  was  51,630,144  valued  at 
$2.59  per  head,  or  $133,530,099.  The  total  value 
the  previous  June  was  about  $170,000,000.  The 
highest  values  per  head  in  January  1904  were  in 
Rhode  Island  $4.54  and  Massachusetts  $4.27.  the 
lowest  being  in  .\rkansas  $1.65  and  Mississippi 
$1.68.     The  number  of  sheep  and  lambs  in  the 
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leading  States  and  territories  in  January,  1904, 
were  Montana,  5,270,063;  Wyoming,  4,602,658; 
New  Mexico,  3,860,466;  Idaho,  3,588,034;  Ohio, 
3,171,963;  Oregon,  2,927,198;  Utah,  2,391.947. 

Breeds. —  The  breeds  of  sheep  may  be  clas- 
sified according  to  the  length  of  their  wool,  as 
long,  medium,  and  short-wooled,  and  the  moun- 
tain sheep,  the  wool  of  which  is  more  like  hair. 
The  long-wooled  breeds  include  the  Lincoln, 
Cotswold,  Leicester,  and  Romney  Marsh.  The 
medium  and  short-wooled  breeds  include  the 
Down  breeds,  namely,  Southdown,  Shropshire, 
Hampshire,  Suffolk  and  Oxford,  the  Dorset, 
Cheviot,  and  various  types  of  merinos.  The  hill 
breeds  include  the  Black-faced  Scotch  and  Welsh 
Mountain  sheep.  The  Lincoln  is  the  heaviest 
sheep  in  existence.  The  Cotswold  is  one  of  the 
oldest  English  breeds,  and  in  the  12th  century 
its  wool  was  a  source  of  great  wealth.  The 
Leicester  breed  was  greatly  improved  by  Robert 
Bakewell,  who  began  work  in  1755  and  received 
very  high  prices  for  his  sheep ;  the  mutton  qual- 
ities of  these  breeds  were  inferior  but  have  been 
improved  considerably  during  late  years.  The 
Southdown  is  the  ideal  mutton  sheep,  and  has 
been  used  to  a  great  extent  for  crossing.  The 
Shropshire  is  well  known  and  somewhat  similar 
but  larger  than  the  Southdown.  The  other 
Down  breeds  are  increasing  in  popularity.  The 
Dorsets  have  horns  and  the  ewes  sometimes 
yean  twice  a  year.  The  Cheviots  are  named 
from  the  hills  on  which  they  originated  and  are 
a  hardy  breed.  The  black-faced  Scotch  and 
Welsh  sheep  are  small  and  hardy  and  furnish 
ideal  mutton.  The  merinos  originally  were  bred 
primarily  for  wool ;  present  day  strains,  as  Ram- 
bouillets,  the  various  Delaines,  and  American 
merinos  furnish  fine  wool  and  a  good  carcass. 
As  the  Mohammedans  cannot  eat  swine's  fat, 
they  developed  sheep  which  have  very  fat  hind 
quarters  and  tail,  examples  being  the  fat-tailed 
sheep  of  Tartary  and  the  fat-tailed  Syrian  sheep, 
the  tails  of  which  weigh  70  to  80  pounds  and  are 
supported  on  little  trucks  attached  to  the  animal 
ind  dragged  about  with  it. 

Nomenclature. —  The  male  sheep  is  called  a 
"ram,"  the  female  a  "ewe,"  and  the  young  a 
"lamb" ;  castrated  males  are  "wethers."  The 
flesh  of  the  adult  is  "mutton" ;  of  the  young, 
"lamb."  The  entrails  furnisli  sausage  cases  and 
are  also  dried  and  twisted  into  "catgut"  strings 
for  musical  instruments.  The  prepared  fat 
makes  "tallow"  or  "suet."  The  coat  or  tleece  is 
"wool,"  and  the  prepared  hide  is  "sheepskin," 
which  is  used  for  many  purposes. 

Diseases. —  Sheep-pox  (I'ariola  ovina)  is  an 
acute,  contagious  febrile  disease  of  sheep,  some- 
what similar  in  apjiearance  to  smallpox.  This 
disease,  although  unknown  in  the  United  States, 
lias  given  trouble  in  Europe,  attacks  being  at- 
tended by  a  mortality  of  from  10  per  cent  to  50 
per  cent.  Pneumonia,  blackleg  or  quarter-ill, 
and  foot-and-mouth  disease  attack  sheep  (see 
Ri.vDERPEST).  The  sheep  tick,  louse  or  ked 
(Melof^hafius  oviinis)  is  a  wingless  insect,  a 
quarter  of  an  inch  long,  brownish  and  willi  flat- 
tened abdomen,  which  lives  in  the  wool  and 
causes  considerable  injury  by  puncturing  the  skin 
to  extract  blood.  The  best  treatment  is  dipping 
the  slieep  in  solutions  of  poisons,  as  carbolic  acid 
or  arsenic,  and  placing  them  on  new  feeding 
grounds,  Gid  or  sturdy  is  due  to  the  presence 
on  the  brain  or  spinal  cord  of  the  cystic  or  blad- 


der-worm form  (Catnurus  cerehralis)  of  a  tape- 
worm (Tcenia  cccnurus)  of  the  dog.  The  cyst 
may  be  removed  through  an  opening  in  the  skull, 
and  further  trouble  prevented  by  caring  for  the 
dogs,  expelling  tapeworms  by  vermifuges,  and 
denying  them  sheep's  heads  unless  cooked.  Husk 
or  hoose  is  caused  by  the  presence  of  thread 
worms  (S'troiigylus  Maria)  in  the  windpipe, 
bronchi  or  tissues  of  the  lungs,  causing  irritation, 
coughing,  emaciation  and  often  death.  Scab 
{Acarus  scabiei)  is  due  to  a  minute  mite  which 
burrows  in  the  skin,  causing  intense  irritation  or 
itching.  The  secretions  exuded  form  a  scab. 
If  neglected,  the  wool  falls  off.  The  Bureau 
of  Animal  Industry  of  the  U.  S.  Department  of 
Agriculture  is  pursuing  vigorous  measures  to 
stamp  out  this  disease,  all  infested  sheep  or  those 
in  contact  with  such  at  stock  yaids  being  dipped 
once  or  twice  in  one  of  the  three  dips,  tobacco 
extract  and  sulphur;  lime  and  sulphur;  or  nico- 
tine and  sulphur.  Dipping  does  not  confer 
immunity  and  if  the  sheep  are  placed  on  infested 
ranges  they  are  liable  to  a  second  attack.  Liver- 
fluke  or  liver-rot  is  a  most  destructive  affection 
of  sheep,  due  to  the  presence  of  flat,  oval,  leaf- 
like, suctorial  worms  (Distomum  hefaticum) 
about  one  inch  long,  in  the  liver  or  bile-duct.  It 
also  affects  other  animals,  including  man.  The 
life-history  is  complex  and  requires  two  hosts, 
the  sheep  and  a  fresh-water  snail  (Limrnxa). 
Sheep  should  be  kept  off  contaminated  pastures, 
and  when  affected  be  fed  dry  food  and  salt  daily, 
the  presence  of  the  latter  being  fatal  to  the  young 
flukes  as  they  are  eaten.  Tiic  land  should  be 
drained,  sown  with  salt,  and  in  new  countries 
imported  sheep  from  suspected  areas  should  be 
quarantined.  The  sheep-bot  or  sheep  nostril-fly 
[CEstrus  oris)  deposits  its  maggots  on  the  sheep's 
nostrils.  The  larvas  move  upward,  live  in  the 
mucous  membranes  of  the  nostril  and  frontal 
sinuses  for  about  nine  months,  are  sneezed  out, 
pupate  for  one  month  or  more,  when  the  fly 
emerges.  To  prevent  attacks,  feed  salt  from 
two-inch  auger  holes  bored  in  a  log  upon  which 
tar  is  smeared.  The  tar  gets  on  the  nose  and 
keeps  the  tly  off.  Nodular  disease  (CEsofhagos- 
toina  columbianum)  is  very  prevalent  in  the 
Southern  States.  It  is  caused  by  the  presence 
of  a  small  worm,  which  while  immature  pene- 
trates the  walls  of  the  intestines,  causing  inflam- 
mation and  subsequently  a  small  nodule  or 
"knot"  filled  with  cheesy  matter  and  the  worm. 
The  digestive  system  is  injured  and  some  sheep 
die.  No  remedy  is  suggested,  but  the  selection 
of  vigorous  sheep  and  tlie  keeping  of  them  on  dry 
land  are  advised. 

The  dipping  of  sheep  is  a  regular  institution 
on  well  conducted  farms.  It  is  usually  done 
soon  after  shearing  and  also  in  the  fall,  the 
lambs  lieing  dipped  at  the  same  time  as  the  rest 
of  the  flock.  It  is  cither  a  preventive,  as  in  ward- 
ing off  flie.s,  or  a  curative  measure  as  already 
shown.  Care  iriust  be  exercised  not  to  make 
dips  too  strong.  Carbolic  and  arsenical  dips  are 
often  mixed,  being  fnrlified  by  the  addition  of 
stdphur  to  prolong  the  action  of  the  dip.  Sheep 
should  go  into  the  dipping  bath  face  forward  to 
reduce  the  danger  of  poisoning  and  the  shock 
to  the  nerves,  and  remain  in  until  the  skin  is 
w-et.  Sheep  which  have  been  dipped  in  poisonous 
dips  should  not  have  access  to  grass  until  dry. 
The  wool  from  difiped  sheep  is  more  valuable 
than  that   from   undipped. 
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Sheep-bot,  a  bot-fly  (q.v.)  whose  maggots 
produce  the  disease  of  sheep  called  "grub  in  the 
head."     See  Sheep. 

Sheep,  Diseases  of.     See  Sheep. 

Sheep-dog.     See  Collie;  Dog. 

Sheep-laurel,  or  Lamb-kill,  the  Kahnia  or 
mountain-laurel  (q.v.),  which  is  poisonous  to 
lambs  and  other  small  animals. 

Sheep,  Mountain,  a  general  term  for  the 
wild  sheep  of  the  world,  which  collectively  form 
a  group  of  romantic  interest,  and  scientific  im- 
portance. Excepting  their  perpetual  rivals,  the 
wild  goats  and  ibe.xes,  they  are,  of  all  land  ani- 
mals, the  boldest  and  most  active  rock  climbers, 
and  the  most  partial  to  mountain  scenery.  Wher- 
ever found,  they  inhabit  the  highest  and  most 
rugged  and  picturesque  situations.  Strange  as 
it  may  appear,  the  haunts  of  the  Rocky  Moun- 
tain big-horn  include  not  only  our  loftiest  moun- 
tain ranges  and  many  wild  tracts  of  "bad  lands," 
but  also  the  rocky  walls  of  the  great  abyss 
known  as  the  Grand  Canon  of  the  Colorado.  It 
is  not  strange,  therefore,  that  all  big-game  hunt- 
ers who  love  grand  scenery  find  great  fascination 
in  the  chase  of  wild  sheep.  No  man  worthy  of 
the  name  of  sportsman  ever  kills  a  ewe,  but  the 
head  of  an  old  ram,  adorned  with  massive  cir- 
cling horns,  won  by  dangerous  mountain  climb- 
ing and  fair  stalking,  is  a  trophy  of  which  any 
man  may  justly  be  proud. 

It  seems  highly  probable  that  the  first  wild 
sheep  were  developed  in  south-central  Asia,  in 
the  region  of  the  .Altai  Mountains,  western  Mon- 
golia. At  all  events,  the  favorable  conditions 
there  obtaining  have  developed  the  great  Si- 
berian argali  {Ovis  amnion),  whose  enormous 
horns  are  a  perpetual  wonder  to  all  who  behold 
them.  Near  by  in  the  Siar  Mountains  is  found 
the  Siar  mountain-sheep.  A  comparatively  short 
distance  southward  in  Tibet  is  the  Marco  Polo 
sheep  (Ovis  poll),  characterized  by  the  enor- 
mous spread  of  its  horns.  A  pair  of  horns  of 
Ovis  poll  owned  by  Lord  Roberts  has  a  spread 
between  tips  of  54;!  inches,  and  the  longest  horn 
measures  75  inches  in  length  on  the  front  curve. 
Southward  of  the  range  of  the  Ovis  poli,  in 
northern  India,  occurs  the  Punjab  vi'ild  sheep, 
and  the  beautiful  burrhel  or  blue  sheep,  both  of 
them  small  species.  Southwestward  of  Asia 
only  two  wild  sheep  are  found,  the  small  but 
handsomely  colored  mouflon  of  Corsica  and  Sar- 
dinia, and  the  large  Barbary  wild  sheep  or 
aoudad  of  the  mountains  of  the  Barbary  states 
of  north  Africa.  Northward  from  the  home  of 
Oz-is  amnion  we  find  the  Kamchatkan  sheep,  a 
species  with  horns  like  our  white  sheep,  but  oth- 
erwise exhibiting  a  strong  resemblance  to  our 
big-horn.     And  this  brings  us  to  Bering  Strait. 

North  America  contains  a  really  fine  series  of 
mountain-sheep  species  almost  covering  the 
mountainous  regions  of  Alaska,  and  extending 


down  the  Rocky  Mountain  system  to  the  regiort 
of  Lake  Santa  Maria  (lat.  30°)  in  northern 
Mexico.  In  addition  to  this,  a  species  known  as 
Nelson's  mountain  sheep  branches  off  in  south- 
western Nevada,  extends  through  southern  Cali- 
fornia, and  on  down  the  peninsula  of  Lower  Cal- 
ifornia for  two  thirds  of  its  length.  The  total 
area  of  North  America  inhabited  by  mount?  in 
sheep  is  about  3,500  miles  long  from  north  to 
south,  and  its  greatest  width  from  east  to  west, 
which  is  found  in  Alaska,  is  more  than  1,000 
miles.  Of  North  American  mountain-sheep, 
there  are  three  conspicuous  and  well  marked 
types,  and  three  offshoots.  When  diagrammed 
in  a  manner  calculated  to  appeal  to  the  eyes  they 
stand  as  follows : 


Types 

Big-Horn 

iOz'is  cattadetisW) 


Offshoots 


(      Nelson's  Sheep  (Ori>  nclsotii) 
(       Mexican  Sheep  iOvis   mexicaKusy 

Black  Sheep  (Ovis  stonei) 

White  Sheep      (       -r,        •    .     ct  //^    ■     .r        •   ", 

(Ovis  dalli)        \      rannin  s   Sheep  (Ovis   fanntm). 

The  Rocky  Mountain  big-horn  (q.v.)  has 
been  known  since  1803,  and  is  our  most  widely 
known  species.  All  the  others  are  of  recent  ap- 
pearance, only  the  white  sheep  dating  back  as 
far  as  1884.  The  range  of  the  big-horn  extends 
from  lat.  55°  and  Ion.  120°  to  San  Francisco 
Mountain,  Arizona.  It  embraces  the  whole  main 
range  of  the  Rockies  between  those  points,  and 
also  includes  the  Fraser  River  country,  one  lo- 
cality in  northern  Washington,  two  in  eastern 
Oregon,  the  counties  of  Custer  and  Dawson  in 
Montana,  the  Black  Hills  and  Bighorn  Moun- 
tains of  Wyoming,  four  localities  in  Utah,  and. 
the  Grand  Canon  of  the  Colorado. 

This  is  the  largest  and  heaviest  species  of 
our  Ovis,  and  carries  the  most  massive  horns.  It 
reaches  its  maximum  development  in  the  maia 
range  of  the  Rocky  Mountains  in  western  Al- 
berta. A  large  ram  stands  40  inches  in  height  at 
the  shoulders,  and  weighs  about  325  pounds. 
Horns  that  measure  16  inches  in  basal  circumfer- 
ence may  justly  be  called  very  large.  The 
largest  and  longest  on  record  measured  18'. 2 
inches  in  basal  circumference,  and  52;'2  inches 
in  length  on  outer  curve,  but  the  genuineness  of 
this  pair  of  horns  is  now  doubted.  One  of  the 
largest  pairs  in  existence  measures  i^Yi  inches 
in  basal  circumference,  40^  inches  in  length, 
and  weighs  38  pounds.  Apparently  the  horns  of 
a  mountain-sheep  grow  as  long  as  the  wearer 
survives  in  a  healthy  condition. 

Wild  sheep  are  not  covered  with  wool  as 
domestic  sheep  are.  Next  to  the  skin  is  a  coat 
of  fine  woolly  hair,  which  is  for  warmth ;  but 
through  this  grows  a  coat  of  long,  coarse  hairs, 
large  in  diameter,  pithy  within  and  easily 
broken.  This  does  duty  as  a  rain-coat,  and  it 
also  gives  the  animal  its  distinctive  color.  In 
summer,  or  late  spring,  when  the  old  pelage  is 
shed,  the  new  coat  is  only  half  an  inch  in  length, 
and  the  wild  sheep  stands  forth  fully  sheared 
by  the  hand  of  Nature.  At  that  season,  the- 
skin  is  worthless  as  a  trophy.  Mountain-sheep 
are  at  their  best  in  October.  November  and 
December,  and  should  be  hunted  at  no  other 
time.  The  lambs  are  born  in  May,  and  usually 
there  is  but  one  at  a  birth.  Owing  to  the  prac- 
tical impossibility  of  keeping  mountain-sheep  of 
any    American    species    alive    in    captivity,    any- 
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where  east  of  the  great  plains  until  they  reach 
full  maturity,  our  members  of  the  genus  Oz'is 
are  but  little  known  to  the  general  public,  and 
consequently  are  quite  unappreciated  at  their 
true  value. 

The  white  mountain-sheep  of  Alaska  was  not 
introduced  to  the  world  until  1884.  It  inhabits 
nearly  all  the  mountainous  regions  of  Alaska 
except  the  Alaska  Peninsula,  the  valley  of  the 
Kuskoquim  and  the  lower  valley  of  the  Yukon. 
Until  recently  it  has  been  quite  abundant  on  the 
Kcnai  Peninsula,  and  around  the  head  of  Cook 
Inlet.  This  animal  is  all  over  pure  white,  and  its 
winter  pelage  is  long  and  abundant.  It  is 
smaller  than  the  big-horn,  and  its  horns  never 
exceed  15V2  inches  in  circumference.  North- 
ward its  range  extends  almost  to  the  Arctic 
Ocean,  and  its  southern  limit  is  found  at  lat. 
58°.  In  1901,  the  New  York  Zoological  Soci- 
ety sent  a  collector  to  Cook  Inlet  to  capture 
newly-born  lambs  of  this  species,  and  bring 
them  to  New  York,  for  acclimatization  in  the 
Zoological  Park.  Three  lambs  were  captured, 
but  they  proved  to  be  such  delicate  feeders  that 
all  died  within  a  few  days  of  their  capture. 

The  black  mountain-sheep  was  discovered  in 
1896  in  northern  British  Columbia,  and  good 
representatives  of  this  species  are  to  be  seen  in 
the  museums  of  New  York,  Chicago  and  Wash- 
ington. The  size  of  the  black  sheep  is  the  same 
as  that  of  Ovis  dalli.  The  species  is  character- 
ized by  the  wide  spread  of  its  horns,  and  the 
very  dark  color  of  its  pelage,  all  except  the  white 
of  the  rump-patch  and  the  abdomen.  So  far  as 
known  up  to  1904,  the  range  of  this  species  is 
very  circumscribed,  for  it  has  not  been  reported 
outside  of  a  small  area  in  northern  British 
Columbia. 

Fannin's  mountain-sheep,  often  called  the 
"saddle-backed  sheep,"  was  discovered  on  the 
Klondike  River  near  Dawson  City  in  1900.  It  is 
an  offshoot  of  the  white  sheep,  and  may  possibly 
be  the  result  of  cross-breeding  bctw-ccn  that  spe- 
cies and  the  black  sheep.  Its  back,  sides,  and 
tail  are  bluish  gray,  and  a  brown  band  extends 
down  the  front  of  each  leg;  but  all  other  parts 
of  the  animal  are  pure  white.  Its  horns  are  like 
those  of  the  w-hite  sheep.  But  little  is  known  of 
the  range  of  this  species. 

The  Mexican  sheep  and  Nelson's  sheep  are 
both  offshoots  of  the  big-horn.  They  are  short- 
haired  and  large-horned,  and  their  prevailing 
color  is  pale  salmon  gray. 

Wherever  they  are  not  fully  protected  by 
law,  all  species  of  American  mountain-sheep  are 
being  diligently  sought  for  and  killed,  by  hunters 
for  sport,  and  by  natives  for  food.  The  total 
number  now  remaining  is  very  small,  and  it  is 
impossible  for  the  survivors  to  be  protected 
too  rigidly.  The  big-horn  quickly  learns  the 
value  of  protection,  and  the  herd  in  the  Yel- 
lowstone Park  is  now  so  tame  that  it  sometimes 
permits  visitors  to  approach  within  thirty  paces. 
It  is  a  pleasure  to  add  that  this  herd  is  rapidly 
increasing.  William  T.  Hornadav. 

Director  New  York  Zoological  Park. 
Sheep  Tick  or  Louse.     See  Sheep. 
Sheep-eaters.    See  Siioshonean  Indians. 
Sheepshead,  the  name  of  a  fish   {Archosar- 
pus    probatoccphaliis)    of    the    family    Sfarida. 
It    is   a   stout,   deep-bodied    fish,   with    seven   or 
eight   vertical    dark    bands,    and    may   attain    a 


length  of  2^S  feet.  It  receives  its  name  from 
the  resemblance  of  its  teeth  to  those  of  a  sheep, 
having  incisor-like  ones  in  the  front  of  tl:e 
mouth  and  molars  behind.  It  is  found  along  the 
coast  from  Cape  Cod  to  Texas,  and  is  abundant 
locally  and  especially  southward  wherever  the 
conditions  are  favorable.  Like  the  drumfish,  the 
sheepshead  feeds  chiefly  upon  hard-shelled 
mollusks  and  crustaceans,  and  large  numbers 
congregate  where  such  food  is  plentiful  and  often 
prove  destructive  to  oyster-beds.  For  boiling 
and  similar  methods  of  cooking  it  is  considered 
superior  to  any  fish  in  our  waters,  and  conse- 
quently has  a  considerable  commercial  impor- 
tance. The  sheepshead  is  also  a  great  favorite 
with  anglers,  many  of  whom  are  attracted  to 
Florida  fishing  grounds  in  its  pursuit.  They  are 
captured  on  extra  stout  lines  and  hooks  baited 
■with  clam  or  soft-shelled  crab  and  usually  make 
a  gallant  fight  before  being  finally  landed  in  the 
boat.  The  fresh-water  drumfish  (q.v.)  is  also 
called  sheepshead. 

Sheepshead  Bay.     See  Horse-racing. 

Sheepswool.    See  Sponges. 

Sheerness,  sher-nes',  England,  a  seaport 
and  garrison  town  in  the  county  of  Kent,  on  the 
JMedway  River  where  it  joins  the  Thames,  35 
miles  southeast  of  London.  It  is  strongly  for- 
tified and  has  an  excellent  harbor.  There  are 
spacious  dock-yards,  used  for  making  repairs, 
and  which  employ  1,600  hands.  The  barracks 
accommodate  several  thousand  soldiers  and  sail- 
ors. Sheerness-on-Sea  is  the  modern  town  bor- 
dering the  shore;  the  other  divisions  are  Marine- 
town  (a  summer,  bathing  resort),  Miletown, 
and  Bankstown.  Sheerness  has  a  fine  beach, 
broad  esplanades,  and  splendid  bathing  and 
boating.     Pop.    (,1901)    18,273. 

Sheers,  an  engine  used  for  hoisting  masts 
and  spars  in  ship-building  and  rigging.  It  con- 
sists of  two  or  more  poles  or  spars  fastened  to- 
gether near  the  top  and  having  their  low-er  ends 
apart,  somewhat  in  the  shape  of  a  narrow  A. 
The  apparatus  is  raised  on  a  slant  and  is  steadied 
by  guy  ropes,  the  base  being  fastened  to  the 
dock  or  ship  on  which  it  is  used.  From  the  top 
depends  the  tackle  necessary  for  hoisting. 
Sheers  are  used  on  ships,  docks,  and  about  ship- 
yards for  lifting  heavy  weights,  guns,  boilers  or 
other  machinery,  spars  and  masts.  When  a 
mast  is  to  be  stepped  or  to  be  taken  out,  the 
sheers  are  mounted  straddling  the  ship  with  tlie 
two  base  ends  lashed  to  the  deck  on  either  side 
and  the  whole  structure  slanting  so  that  its  top 
is  over  the  mast  to  be  lifted  or  over  the  place 
into  which  it  is  to  be  dropped.  Sheers  used  to 
be  mounted  on  an  old  hulk  or  a  ship  cut  down 
at  one  side  so  as  to  receive  them ;  such  vessels 
were  called  sheer  hulks.  They  arc  little  used 
in  modern  ship-building,  their  work  being  per- 
formed by  permanent  sheers  on  the  docks  or 
by  the  electrical  cranes  in  the  ship  yards. 

Sheet,  generally  speaking,  a  broad,  flat, 
surface;  specifically  a  large  stretch  of  water  or 
ice ;  a  large  flat  portion  of  some  substance  wlio.se 
thickness  is  insignificant  compared  to  its  length 
and  breadth,  as  a  sheet  of  metal,  of  cardboard, 
etc.:  a  large  rectangular  piece  of  linen  or  like 
material  used  to  cover  the  body  during  sleep, 
and  thus  a  portion  of  the  f\irniture  of  a  bed; 
as  applied  to  stationery,  a  large  piece  of  paper 
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either  folded  or  unfolded ;  nautical,  a  sail,  also, 
the  rope  attached  to  the  clew  of  a  sail.  There 
are  some  substances  to  which  the  name  sheet 
is  not  applied.  Thus  we  speak  of  a  board  and 
not  of  a  sheet  of  wood,  no  matter  how  broad, 
flat,  and  thin  it  is  ;  so  we  do  not  speak  of  a  level 
field  as  a  sheet  of  ground,  although  we  would 
speak  of  a  pond  in  the  field  as  a  sheet  of  water ; 
neither  do  we  say  a  sheet  of  glass  (except 
rarely)  but  a  pane.  The  compound  sheet-glass, 
however,  is  commonly  used.  As  applied  to  paper 
sheets  follow  two  nomenclatures.  Blank  sheets 
of  the  stationers'  trade  are  known  by  arbitrary 
names  given  to  certain  sizes,  such  as  cap,  legal 
cap,  royal,  demi-royal.  But  printed  sheets  are 
denoted,  as  to  size,  by  an  ancient  system  of 
Latin  nomenclature,  based  on  the  number 
of  folds  required  to  bring  to  that  size  a  sheet  of 
certain  dimensions.  Thus  a  quarto  is  a  sheet 
made  of  four  folds,  an  octavo  of  eight,  a 
duodecimo  of  twelve,  etc.  (See  Book.)  From 
this  idea  of  a  folded,  printed  piece  of  paper  a 
newspaper  is  often  called  a  sheet,  so,  also,  the 
leaves  of  books  before  bound,  when  the  book 
is  said  to  be  "in  sheets."  A  sail  is  called  a  sheet 
because  it  is  made  from  a  sheet  of  canvas  and 
because  it  is  broad,  flat,  and  thin.  The  rope 
called  a  sheet  (abbreviated  from  sheet-rope) 
is  used  to  hold  a  sail  tight,  extended  against 
the  wind,  or  to  haul  it  around  and  change  its 
position.     This  sheet  is  sometimes  a  chain. 

Sheffield,  shef'eld.  Joseph  Earle,  .American 
merchant  and  philanthropist :  b.  Southport, 
Conn.,  19  June  1793;  d.  New  Haven,  Conn.,  16 
Feb.  1882.  In  1813  he  became  a  partner  in  a 
New  York  mercantile  house,  but  subsequently 
removed  to  Mobile.  Ala.,  where  he  acquired 
large  interests  in  the  cotton  trade.  From  1835 
he  was  resident  at  New  Haven,  where  he  helped 
to  obtain  the  charter  for  the  New  York  and 
New  Haven  railway,  visiting  London  to  secure 
the  co-operation  of  capitalists.  He  also  built 
the  Chicago  and  Rock  Island  line.  By  his  gifts 
and  bequests  of  more  than  $950,000  the  scientific 
department  of  Yale,  since  known  as  the  Shef- 
field school,  was  reorganized  and  enlarged.  See 
Y.\LE  University. 

Sheffield,  Ala.,  city  in  Colbert  County;  on 
the  Tennessee  River,  and  on  the  Louisville  & 
Nashville  and  the  Southern  R.R.'s ;  about  two 
miles  west  of  Tuscumbia  (q.v. ),  the  county-seat, 
and  opposite  Florence.  Sheffield  is  one  of  the 
new  cities  of  the  South,  founded  in  1884  as  a 
result  of  the  great  manufacturing  movement. 
It  is  in  an  agricultural  region  in  which  there 
are  large  deposits  of  iron  ore.  There  are  five 
large  blast  furnaces,  machine  shops,  cotton  gins, 
cotton  compresses,  and  a  grist-mill.  There  are 
eight  churches,  a  high  school,  public  graded 
schools,  and  several  private  schools.  Pop. 
(1890)  2,731;  (1900)  3,333. 

Sheffield,  England,  in  the  county  of  York, 
West  Riding,  at  the  junction  of  the  Sheaf  and 
the  Don  rivers,  on  several  slopes  surrounded 
jy^  wooded  hills.  The  suburbs  are  attractively 
built  with  many  terraces  and  elegant  residences. 
There  is  a  great  number  of  churches,  chief  of 
which  is  the  parish  church  erected  under  the 
reign  of  Henry  I.,  which  contains  some  inter- 
esting monuments;  St.  Paul's,  a  good  speci- 
men of  the  Grecian ;  St.  James' ;  St.  George's ; 
St.    Philip's,    and    St.    Mary's,    having    exterior 


ornamentations  of  gargoyles,  etc.,  and  a  grace- 
ful interior  with  a  lofty  and  richly  groined  roof. 
The  other  buildings  include  the  town-hall,  coun- 
cil hall  and  municipal  offices,  corn  exchange, 
Norfolk  market,  Theatre  Royal,  Athenaeum, 
libraries,  association  halls.  Mechanics'  Institute, 
Albert  Hall,  Music  Hall,  and  various  others. 
The  barracks  are  surrounded  by  extensive 
grounds.  There  are  numerous  hospitals  and 
several  monuments.  Of  educational  and  literary 
institutions  the  principal  are :  Firth  College ; 
Wesley  Ranmoor  Methodist  and  People's  Col- 
lege ;  grammar-school,  public  schools,  art  school, 
technical  school ;  literary  and  philosophical  in- 
stitutions and  museums.  The  town  enjoys  all 
modern  improvements.  There  are  extensive 
botanical  gardens.  The  Sheffield  cutlery  is  cele- 
brated, and  all  its  manufactures  of  steel  are 
famous,  including  heavy  steel  branches,  such 
as  armor  plates,  rail,  large  castings  for  en- 
gines, steel  for  rifles,  etc.  The  other  industries 
include  the  manufacture  of  optical  instruments, 
iron  and  brass  foundries,  various  mills,  etc.,  be- 
sides silver  plating,  bicycles,  cabinet-work,  tan- 
ning, etc.  Sheffield  was  in  early  times  a  Roman 
station,  and  was  an  incorporated  town  under  the 
Anglo-Saxons.  In  the  14th  century  it  was  al- 
ready noted  for  its  cutlery.  Its  history  is  also 
connected  with  the  persecutions  in  the  Nether- 
lands, having  been  the  refuge  of  victims  suffer- 
ing persecution  under  the  Duke  of  Alva,  who 
introduced  their  mechanical  skill  into  the  coun- 
try. It  developed  rapidly  in  the  19th  century, 
and  became  one  of  the  greatest  manufacturing 
cities  of  England.     Pop.  (1901)  408,994. 

Sheffield  Scientific  School,  a  department 
of  Yale  University.     See  Y.\le  L'niversity. 

Sheik,  shek,  an  Arabic  word  signifying  an 
aged  man  or  elder,  is  used  generally  as  a  title 
of  reverence,  and  has  come  to  acquire  a  great 
variety  of  significations.  Among  the  Bedouins 
and  other  migratory  tribes  where  patriarchal 
government  prevails,  the  head  of  every  tribe  is 
called  a  sheik.  The  superiors  of  the  Mohamme- 
dan religious  or  monastic  orders  are  called 
sheiks.  The  chief  mufti  is  called  sheik-ul-islani. 
In  general  the  title  is  given  to  learned  men, 
and  by  a  wider  extension  is  used  as  a  common 
title  of  courtesy,   like   Mr. 

Shell,  shel,  Richard  Lalor,  Irish  orator, 
dramatist  and  politician :  b.  Drumdowney  17 
Aug.  1791  ;  d.  Florence,  Italy,  25  May  1851.  He 
was  educated  at  Stonyhurst  College  and  Trinity 
College,  Dublin,  studied  law  at  Lincoln's  Inn 
and  was  called  to  the  bar  in  1814.  His  progress 
in  his  practice  was  slow  and  he  turned  to  dra- 
matic writing,  having  already  produced  a  mod- 
erately successful  drama,  'Adelaide'  (1814).  A 
tragedy,  'The  Apostate,'  was  produced  in  1817. 
and  ran  through  the  season.  He  produced 
•Bellamira,  or  the  Fall  of  Tunis'  (1818): 
'Evadne'  (iSig);  'The  Huguenot'  (1822),  and 
with  John  Banim,  'Damon  and  Pythias.'  Of 
these  'Evadne'  is  considered  the  best.  He 
next  joined  with  Curran  in  contributing  to  the 
'New  Monthly  Magazine'  the  'Sketches  of  the 
Irish  Bar.'  In  1825  he  visited  London  with 
O'Connell.  O'Gorman  and  others  to  protest 
against  the  bill  that  had  been  introduced  for  the 
suppression  of  the  Catholic  Association,  and 
during  the  progress  of  the  agitation  continuing 
until  1829  spoke  many  times  in  public  meetings 
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in  Ireland  in  behalf  of  the  Irish  cause.  When 
emancipation  was  finally  secured,  Sheil  moved 
the  dissolution  of  the  Catholic  Association.  In 
1830  he  entered  Parliament  from  Milborne  Port 
in  Dorset,  sat  for  County  Louth  in  1831,  and  in 
1833  was  member  of  the  first  reformed  parlia- 
ment for  County  Tipperary.  He  gradually  with- 
drew from  a  close  identification  with  the  Irish 
cause  and  turned  his  attention  more  to  the 
foreign  policies  of  the  empire.  Shortly  after  the 
accession  of  William  IV.  he  became  commis- 
sioner of  Greenwich  Hospital,  but  later  ex- 
changed this  post  for  the  vice-presidency  of  the 
board  of  trade.  In  1846  he  was  appointed  master 
of  the  mint  and  his  inability  to  move  in  the  relief 
of  the  famine  in  Ireland,  though  not  thoroughly 
understood  in  that  country,  yet  diminished  his 
popularity.  His  last  appointment  was  that  of 
minister  to  the  court  of  Tuscany  in  1850.  He 
was  brilliant  in  parliamentary  speaking,  though 
he  lacked  spontaneousncss,  and  carefully  pre- 
pared each  address.  Of  his  forensic  speeches 
that  delivered  as  counsel  for  John  O'Connell 
at  the  "monster  trials"  in  Dublin  in  1844  is  ac- 
counted his  best. 

Shek'el,  a  unit  of  weight  supposed  to  have 
been  first  used  in  Babylonia,  and  afterward  by 
the  Jews  and  other  peoples ;  also  a  coin  used 
by  the  Jews  and  thought  to  have  been  introduced 
by  Simon  Maccabaeus.  The  weight  was  reckoned 
as  one  sixtieth  part  of  a  maneh,  and  afterward 
was  revised  by  the  Phoenicians  to  be  one  fiftieth 
part  of  a  maneh  (then  called  mina).  It  is 
probable  that  the  shekel,  with  other  measures 
of  weight,  underwent  much  revision  as  to  size, 
shape  and  weight.  Phoenician  shekels  are  found 
in  the  following  weights:  234  grains  (Troy), 
224  grains,  218  grains,  208  grains.  The  Assyr- 
ian shekel  was  of  129  grains ;  their  double 
shekel  of  258  grains.  The  Jewish  shekel  was 
of  218  grains. 

The  use  of  the  shekel  as  money  among  the 
ancient  Hebrews  is  popularly  supposed  to  date 
with  Simon  Maccabxus,  to  whom  was  given 
(l  Mac.  XV.  5)  the  power  "to  coin  money  for 
thy  country  with  thine  own  stamp."  Whether 
or  not  Simon  made  use  of  this  privilege  is  dis- 
puted by  some  authorities,  but  it  is  generally 
conceded  that  either  he  or  his  son  coined  the 
first  native  Hebrew  money.  This  was  about  141 
B.C.  The  shekel  seems  to  have  been  of  gold, 
copper,  or  silver,  and  originally  of  a  shekel  in 
weight.  The  gold  shekel  was  worth  about  $5.69, 
the  copper  about  three  cents,  and  the  silver 
shekel  about  54  cents.  The  silver  shekel  seems 
to  have  been  the  most  used.  A  common  example 
of  it  shows  on  one  side  a  pot  of  mamia,  or 
.sacred  bread,  with  the  legend  "shekel  of  Israel"; 
on  the  reverse  a  flower  figure,  supposed  to  have 
been  a  representation  of  Aaron's  rod  budding, 
and  the  legend  "Jerusalem  the  holy."  The 
shekel  of  the  sanctuary  (Ex.  xxx.  13)  or  tem- 
ple tax  was  supposed,  for  a  long  period,  to  have 
been  a  special  coinage,  hut  it  is  now  believed 
lo  have  been  the  silver  shekel  of  the  country. 

Shekinah,  she-ki'na,  literally  "residence", 
that  is,  of  God,  his  visible  presence  as  mani- 
fested in  a  cloud  of  radiance  hovering  over  the 
mercy  seat  of  the  tabernacle,  and  in  the  temple 
o£  Solomon  between  the  clicrubim.  The  word 
is  not  found  in  the  Bible  but  occurs  frc<]ucnlly 
in  the  paraphrases  of  the  Targum.     Thus  where 


we  find  in  Exodus  xxv.  8,  "Let  them  make  me  a 
sanctuary  that  I  may  dwell  among  them"  ;  the 
Targum  of  Onkclos  has  "I  will  make  my 
Shechinah  to  dwell,"  etc. 

The  Jews  reckoned  the  Shekinah  among  the 
marks  of  divine  favor  which  were  wantmg  to 
the  second  Temple,  but  expected  its  return  on  the 
appearance  of  the  Messiah.  It  was  the  Shekinah 
which  led  the  children  of  Israel  as  a  pillar  of 
fire.  See  E.xodus  xix.  9.  In  the  New  Testament 
the  Shekinah  is  referred  to,  Luke  ii.  5;  John 
i.  14;  etc.  Consult:  Lowman,  <0n  the 
Shechinah'  ;  Taylor,  'Letters  of  Ben-Mordecai' ; 
Upham,  'On  the  Logos.' 

Shelburne,  shel'bern,  William  Petty,  Lord, 
1st  Marquis  of  Lansdowne :  b.  Dublin  20  May 
1737;  d.  London  7  May  1805.  He  entered  Ox- 
ford, but  two  years  later  left  the  university  and 
entered  the  army.  While  engaged  in  the  cam- 
paign in  Germany  he  was  returned  to  the  House 
of  Commons  for  High  Wycombe  in  1760,  and 
was  re-elected  in  the  following  year.  He  was 
also  elected  to  the  Irish  parliament,  but  he  never 
sat  in  either  body,  for  the  death  of  his  father  in 
1 761  elevated  him  to  the  House  of  Lords.  He 
was  frequently  employed  by  Bute  as  a  negotiator 
in  political  combinations  and  on  20  April  1763  he 
became  president  of  the  board  of  trade  and 
foreign  plantations  with  a  seat  in  the  cabinet; 
but  his  speech  in  the  debate  on  the  proceedings 
against  Wilkes  caused  his  dismissal  from  his 
staff  appointment.  In  April  1764  he  took  his 
seat  in  the  Irish  House  of  Lords  as  Earl  of 
Shelburne.  and  in  1766  took  a  leading  part  in 
the  English  parliament  in  the  repeal  of  the 
Stamp  Act.  Under  Pitt  he  became  secretary 
of  state  for  the  southern  department  (23  July 
1766),  and  in  the  following  month  the  entire 
control  of  the  administration  of  the  colonics 
was  placed  in  his  hands.  He  endeavored  to 
pursue  a  conciliatory  policy  toward  the  Ameri- 
can colonies,  but  in  this  was  thwarted  by  his 
colleagues,  and  in  January  1768  was  superseded 
by  Lord  Hillsborough.  He  stood  alone  with 
Chatham  against  coercing  the  American  col- 
onics, but  his  opposition  was  unavailing.  In  his 
parliamentary  speeches,  many  of  which  became 
famous,  he  always  opposed  the  coercive  mea- 
sures of  Lord  North's  ministry,  recommended 
measures  for  ending  the  hostilities  in  America, 
but  declared  he  would  never  consent  to  the  ac- 
knowledgment of  American  independence. 
When  Lord  North  resigned  in  March  1782 
Shelburne  declined  the  king's  invitation  to  form 
a  new  ministry,  but  acted  as  intermediary  in 
pressing  the  post  upon  Rockingham.  In  the 
cabinet  formed  by  the  latter,  be  became  secretary 
of  slate  for  home  affairs,  and  tried  to  introduce 
several  economic  reforms.  Rockingham's  death 
occurred  in  July  of  that  year  and  Shelburne  ac- 
cepted the  (luty  of  forming  a  government.  In 
this  ministry  William  Pitt,  then  only  23,  became 
chancellor  of  the  exche(|uer,  In  the  debate  on 
the  change  of  ministry  Shelburne  declared  that 
he  still  adhered  to  all  the  constitutional  ideas 
that  he  had  imbibed  from  his  master  in  politics, 
Lord  Chatham,  and  that  he  b;id  not  altered  his 
opinion  concerning  American  independence;  but 
during  the  negotiations  of  the  Peace  of  Paris  he 
was  reluctantly  led  lo  agree  to  the  concession. 
The  coalition  of  North  and  Fox  against  his  gov- 
ernment   led    to   his    resignation    24    Feb.    1783. 
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In  December  1784  he  became  Marquis  of  Lans- 
downe  in  the  EngHsh  peerage.  He  was  one  of 
the  best  hated  men  of  his  tniie,  a  circumstance 
probably  due  to  his  independent  spirit  in  party 
poHtics  and  his  superciHous  manners.  \et 
many  of  his  views  were  more  enlightened  than 
his  times.  He  advocated  parliamentary  and 
economic  reform,  Catholic  emancipation  and  re- 
ligious equality,  and  free  trade.  Disraeli  said 
he  was  "the  first  great  minister  who  compre- 
hended the  rising  importance  of  the  middle 
class."  He  patronized  literature  and  the  tine 
arts,  and  his  later  years  were  largely  devoted  to 
his  collection  of  books  and  pictures.  Consult 
Fitzgerald,  <Fitzmaurice,  Life  of  William,  Earl 
of    Shelburne'    (i8;5-6). 

Shelburne,  Canada,  capital  of  Shelburne 
Count>-,  Nova  Scotia,  a  seaport  town  on  the 
southwest  coast  at  the  head  of  a  deep  and 
capacious  bay,  forming  one  of  the  safest  har- 
bors of  the  province,  160  miles  southwest  of 
Halifax.  Shelburne  is  a  terminus  of  the  inter- 
colonial railway  system,  and  has  an  important 
maritime  and  transit  trade.  Ship-repairing 
docks  and  ironworks  are  the  chief  industrial  es- 
tablishments ;  and  its  fisheries  are  valuable.  The 
Roseway  River  supplies  abundant  water  power. 
The  entrance  to  the  harbor  is  marked  by  a 
lighthouse  on  INIcNutt's  island;  it  exhibits  two 
lights,  the  highest  120  feet  above  the  sea.  After 
the  American  Revolution  the  population  of  Shel- 
burne was  increased  to  about  12,000  by  the  ad- 
vent of  United  Empire  loyalists.  It  has  since 
declined  in  importance.     Pop.    (1901)    l>44S- 

Shel'by,  Isaac,  American  soldier:  b.  North 
Mountain,  Md..  11  Dec.  1750;  d.  Traveller's 
Rest,  Lincoln  County,  Ky.,  18  July  1826.  He 
became  a  surveyor  and  in  1771  removed  to  Ten- 
nessee. In  1774  he  was  appointed  lieutenant  in 
the  company  of  his  father.  General  Evan  Shelby, 
fought  at  the  battle  of  Point  Pleasant,  and  re- 
mained in  command  of  the  fort  there  until  1775. 
He  was  engaged  at  the  battle  of  Long  Island 
flats  where  his  valor  won  the  day,  became  com- 
missary of  the  frontier  in  1777  with  rank  as 
captain,  in  the  succeeding  year  was  promoted 
colonel,  and  also  served  as  a  member  of  the 
Virginia  house  of  delegates  in  that  year.  He 
planned  the  important  action  at  King's  Moun- 
tain in  1780,  served  under  Marion  in  1781  and 
under  Greene  in  1781-2,  and  was  a  member  of 
the  North  Carolina  legislature  in  those  years. 
He  was  a  member  of  the  constitutional  conven- 
tion in  1791,  and  was  elected  the  first  governor 
of  Kentucky  in  1792,  served  until  1796,  and 
again  in  1812-16.  He  recruited  and  led  4,000 
men  to  the  relief  of  General  Harrison  in  Canada 
in  »he  War  of  1812,  receiving  a  gold  medal  from 
Congress  for  his  services.  He  declined  the 
office  of  secretary  of  war  in  1817.  and  after- 
ward lived  in  retirement,  though  he  acted  as 
commissioner  with  General  Jackson  in  negotiat- 
ing the  treaty  with  the  Chickasaw  Indians  in 
1S18.  Nine  counties  in  the  Southern  and  West- 
ern States  are  named  in  his  honor,  as  is  also  a 
college  at  Shelbyville,  Ky. 

Shel'byville,  III.,  city,  capital  of  Shelby 
County ;  on  the  Kaskaskia  River,  and  on  the 
Cleveland,  C.  C.  &  St.  L.,  and  the  Chicago  &  E.  I. 
R.R.'s ;  about  15  miles  southeast  of  Springfield 
and  33  miles  south  by  east  of  Decatur.  It  is  in 
a  fertile  agricultural  region  in  which  considerable 


attention  is  given  to  stock-raising,  lumbering, 
and  coal-mining.  The  chief  manufacturing  es- 
tablishments are  flour  mills,  foundry,  lumber 
mills,  agricultural  implement  works,  a  woolen 
mill,  and  creameries.  There  is  considerable  trade 
in  farm  and  dairy  products,  live  stock,  and  coal. 
The  one  national  bank  has  a  capital  of  $75,000. 
Pop.   (1890)   3,162;    (1900)   3,546. 

Shelbyville,  Ind.,  city,  county-seat  of 
Shelby  County;  on  the  Big  Blue  River,  and  on 
the  Cleveland,  C.  C.  &  St.  L.,  and  the  Pittsburg, 
C.  C.  &  St.  L.  R.R.'s ;  about  26  miles  southeast 
of  Indianapolis,  and  90  miles  north  of  Louisville, 
Ky.  It  is  in  an  agricultural  and  stock-raising 
region.  The  chief  manufacturing  establishments 
are  flour  mills,  creameries,  barrel  factories,  lum- 
ber and  planing  mills,  ice  factories,  wagon  and 
carriage  works,  and  a  furniture  factory.  It  is 
the  commercial  and  industrial  centre  for  a  large 
part  of  Shelby  County,  and  has  considerable 
trade  in  farm  and  dairy  products,  live  stock,  and 
manufactures.  There  are  12  churches,  five  public 
schools  and  one  parish  school,  and  a  public  li- 
brary. The  two  national  banks  have  a  combined 
capital  of  $200,000;  there  are  several  building 
and  loan  associations  and  one  private  bank.  The 
city  has  had  a  steady  growth,  mainly  due  to  the 
general  development  of  the  surrounding  country. 
Pop.   (1880)  5,451;   (1900)  7,169. 

Shelbyville,     Ky.,     city,     county-seat     of 

Shelby  County ;  on  the  Southern  and  the  Louis- 
ville &  Nashville  R.R.'s;  about  28  miles  east  of 
Louisville  and  21  miles  west  of  Frankfort.  It 
is  in  an  agricultural  and  stock-raising  region. 
Large  quantities  of  tobacco,  in  the  vicinity,  are 
prepared  for  market  and  shipped  from  Shelby- 
ville. It  has  a  flour  mill,  creameries,  machine 
shops,  and  cigar  factories.  The  educational  in- 
stitutions are  a  high  school,  elementary  schools. 
Science  Hall  School  (M.  E.  South),  opened  in 
1825,  Stuart  Female  College,  founded  in  1839, 
Shelbyville  Academy  for  Boys,  opened  in  1881. 
The  three  state  banks  have  a  combined  capital 
of  $100,000.  The  government  is  vested  in  a 
mayor  and  a  common  council.  Pop.  (1890) 
2,679;  (1900)  3,016. 

Shelbyville,  Tenn.,  town,  county-seat  of 
Bedford  County ;  on  the  Duck  River,  and  on  the 
Nashville,  Chattanooga  &  Saint  Louis  railroad ; 
about  65  miles  south  by  east  of  Nashville.  In 
June  1863  the  town  was  the  scene  of  military 
operations,  and  during  the  greater  part  of  the 
Civil  War,  Shelbyville  and  vicinity  were  scenes 
of  many  skirmishes.  It  is  in  an  agricultural 
and  lumbering  region,  and  in  the  vicinity  are 
several  varieties  of  good  building  stone.  The 
chief  manufacturing  establishments  are  found- 
ries, machine  shops,  lumber  and  planing  mills, 
a  large  lead-pencil  factory,  cotton  and  woolen 
mills,  and  a  flour  mill.  The  chief  products 
shipped  are  pencil-cedar,  telegraph  and  telephone 
poles,  grain,  and  mules.  There  are  six  churches, 
graded  public  schools,  and  the  Shelbyville  Fe- 
male College,  founded  in  1853.  The  two  banks 
have  a  combined  capital  of  $128,000.  Pop. 
(1890)    1,823;    (1900)   2,236. 

Sheld-drake,  or  Sheldrake,  a  sea-duck 
(Tadorna  coniuta)  of  the  cooler  parts  of  the 
Old  World,  which  frequents  sandy  shores  and 
makes  its  nest  in  burrows  in  sand-dunes,  earth- 
en cliffs,  old  rabbit-warrens,  etc.     It  is  of  large 
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size  and  very  handsome  plumage,  and  in  the 
Frisian  islands  and  some  other  parts  of  the 
world  the  people  provide  it  with  acceptable  arti- 
ficial breeding-burrows,  and  take  a  portion  of  its 
eggs  and  down,  so  making  an  annual  profit  from 
the  arrangement.  Several  other  species  of  the 
same  genus  are  found  throughout  Africa,  south- 
eastern Asia  and  Malaya,  one  of  which  is  well- 
known  in  India  as  the  Brahming  duck.  Much 
ornithological  interest  attaclies  to  these  birds, 
and  the  name  itself  is  a  matter  of  curious  specu- 
lation, for  which  see  Newton,  *  Dictionary  of 
Birds'    (New  York  1896). 

Sheldon,  Charles  Monroe,  American  Con- 
gregational clergyman  and  author :  b.  Wellsville, 
N.  Y.,  26  Feb.  1857.  He  was  graduated  from 
Brown  University  in  1883,  from  the  Andover 
Theological  Seminary  in  1886,  was  ordained  in 
1886  to  the  Congregational  ministry,  and  in  1889 
became  pastor  of  the  Central  Congregational 
Church  of  Topeka,  Kan.  In  1900  he  attracted 
considerable  attention  by  his  connection  with 
the  Topeka  'Capital,*  of  which  he  took  entire 
charge  for  one  week,  and  which  he  published  as 
a  distinctively  Christian  daily  after  principles 
enunciated  in  his  book,  *In  His  Steps'  (1896), 
a  work  of  excellent  intention,  but  no  literary 
importance,  which  was  sold  very  extensively. 
Among  other  volumes  by  him  are:  'Robert 
Hardy's  Seven  Days'  (1892);  'Malcolm  Kirk' 
(1897);  'The  Wheels  of  the  Machine'  (1901); 
■•The  Narrow  Gate'  (1902);  'The  Heart  of  the 
World'  ([904). 

Shel'don,  Lionel  Allen,  American  soldier, 
lawyer  and  administrator :  b.  Otsego  County,  N. 
Y.,  30  Aug.  1831.  After  studying  at  Oberlin 
College  he  was  admitted  to  the  bar  in  185;  ;  and 
began  practice  in  Elyria,  Ohio.  In  1856  he  was 
a  delegate  to  the  Philadelphia  Republican  Con- 
vention and  there  supported  John  C.  Fremont 
as  its  nominee  for  President.  In  1861  he  was 
commissioned  a  brigadier-general  of  militia,  and 
in  that  capacity  raised  many  recruits  for  the 
Union  army.  He  was  made  colonel  of  the  42d 
Ohio  Infantry  in  1862;  won  distinction  in  the 
battles  of  Chickasaw  Bayou  and  Arkansas  Post; 
and  took  part  in  the  capture  of  Vicksburg.  He 
was  brevettcd  brigadier-general  of  volunteers 
in  1865.  After  the  war  he  removed  to  New  Or- 
leans, where  he  practised  law;  was  a  Republican 
member  of  Congress  in  1869-75 ',  and  governor 
of  New  Mexico  in  1881-5. 

Shel'ifF  River  (French  Chcliff,  shalef), 
Algeria,  a  river  rising  on  the  Atlas  Range  and 
flowing  north  into  the  Mediterranean  Sea,  which 
it  enters  near  Mostaganem.  It  traverses  the 
great  central  plateau,  and  then  flows  for  a 
considerable  distance  westward,  parallel  with 
the  coast,  through  a  fertile  longitudinal  valley 
between  the  two  coast  ranges.  It  is  400  miles 
long,  and  the  largest  river  in  the  colony. 

Shell,  the  external  limy,  chitinous  or 
silicious  integument  or  covering  of  such  inverte- 
brate animals  as  form  a  hard  exoskeleton ;  or 
some  structure  resembling  the  armor  of  a  mol- 
lusk.  Thus,  broadly,  the  term  applies  to  the 
protective  envelope  of  eggs;  the  tests  of  foramin- 
ifers,  polyzoans  and  echinoderms,  the  living-tubes 
of  annelids,  the  exoskeletal  integuments  of  the 
crustaceans,  the  shards  of  beetles,  and  the  cgg- 
pouches   and   cuttle-bone   of  the  argonauts  and 


calamaries,  as  well  as  to  the  hard  armor,  or 
"shell"  proper,  brachiopods  of  mussels  and  snails. 
Whatever  its  form  or  homology,  it  serves  the 
purposes  of  support  and  protection.  The  char- 
acteristic structure  of  the  exoskeleton,  tests  and 
other  "shells"  of  the  invertebrates  mentioned 
above  are  given  in  the  articles  on  Foramixifer.\, 
EcHiN0DERM.\TA,  etc. ;  and  the  present  treatise 
may  be  restricted  to  the  shells  of  the  Molhtsca. 

The  shells  of  mollusks  varj'  from  entire  ab- 
sence, or  a  merely  rudimentary  condition,  to 
highly  elaborate  and  ornamental  examples ;  and 
from  almost  microscopic  minuteness  and  delicacy 
to  massive  structures  completely  enveloping  and 
protecting  the  animal  and  weighing  several  hun- 
dred pounds.  All  are  composed  mainly  of  car- 
bonate of  lime,  which  in  some  cases,  as  the  hard 
shells  of  the  cameo-strombs,  amounts  to  99  per 
cent,  while  in  others  as  much  as  10  per  cent 
may  consist  of  other  earthy  salts,  and  a  small 
amount  of  organic  material  called  "conchiolin," 
which  disappears  as  shells  dry  out  after  the 
death  of  their  occupants.  Various  views  have 
been  held  as  to  the  formation  of  the  shell,  but  it 
is  plain  that  the  mantle-margin  is  the  principal 
agent  in  its  deposition ;  accidental  holes  and 
breaks  will  be  repaired  elsewhere,  and  even  the 
foot  may  secrete  shelly  matter,  but  regularly 
this  is  the  function  of  the  epithelial  cells  along 
the  edge  of  the  mantle,  to  separate  the  car- 
bonate of  lime  from  the  blood  and  throw  it  out, 
where  it  crystallizes  and  cements  itself  into  the 
required  form  as  it  exudes.  This  deposition  is 
not  continuous,  but  takes  place  at  more  or  less 
regular  periods  or  seasons,  annually  or  semi- 
annually, alternating  with  seasons  of  rest.  The 
additions  to  the  shell  made  during  each  period 
of  activity  are  often  indicated  by  a  thickened 
line  forming  a  raised  and  more  or  less  knobbed 
or  irregular  ridge,  called  a  varix.  "The  various 
details  of  sculpture  on  the  exterior  surface  of  the 
shell, —  the  strias,  knobs,  nodules,  imbrications, 
spines  and  other  forms  of  ornamentation  are  all 
the  product  of  similar  and  corresponding  irreg- 
ularities in  the  mantle  margin,  and  have  all 
been  originally  situated  on  the  lip.  Spines,  for 
example,  those  of  Murcx  and  Ptcroccras,  are 
first  formed  as  a  hollow  thorn,  cleft  down  its 
lower  side,  and  are  afterward  filled  in  with  solid 
matter  as  the  mantle-edge  withdraws.  What 
purpose  is  served  by  the  extreme  elaboration  of 
these  spiny  processes  in  some  cases,  can  hardly 
be  considered  as  satisfactorily  ascertained.  Pos- 
sibly they  are  a  form  of  sculptural  development 
which  is,  in  the  main,  protective,  and  secures  to 
its  owners  immunity  from  the  attacks  of  preda- 
tory fishes."     (Cooke,  'Mollusca,'   p.  256.) 

Three  principal  varieties  of  texture  arc  per- 
ceptible in  molluscan  shells.  The  porcellanous 
shells  of  gastcropods  consist  of  three  layers, 
which  consist  of  thin  plates,  placed  side  by 
side,  the  direction  of  the  planes  of  these  laminae 
being  difl^erent  in  the  different  layers.  Thus 
the  plates  may  lie  transversely  in  the  central 
layer  and  horizontally  in  the  others,  or  longitud- 
inally in  the  middle  and  crosswise  in  the  outer 
and  inner  layers.  The  n.icreous  shells  form  the 
second  variety  made  up  of  numerous  closely- 
packed  layers,  the  edges  of  which  exhibit  undu- 
lations of  their  surfaces.  The  lustre  and  pris- 
matic hues  of  nacre  are  due  to  the  minute  stri,-e 
on  the  surface  which  break  up  and  refract  the 
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light.     (See   Pearl.)     It   is  interesting  to  note 
that  the  nacreous   type   of   shell   occurs   largely 
among  mollusks  which  now  represent  very  an- 
cient  forms.     The   fibrous   shells   are  composed 
simply  of  successive  laminae  or   layers  of  pris- 
matic cells.     In  their  living  state  shells  are  cov- 
ered  externally   by   a   layer    of   animal   matter, 
known  as  the  periostracum,  or  epidermis,   well 
seen   in   the   fresh-water  mussels,   for   example. 
This  layer  may,  however,  be  so  delicate  as  to  be 
almost   invisible   to   ordinary   observation.     The 
colors  of  shells  are  due  to  pigment  deposited  in 
the  course  of  their  growth  from  pigment  cells 
situated    along   the    mantle-margin.     When    the 
valves  or  pieces  of  which  a  shell  is  composed 
are  equal  in  size  the  shell  is  denominated  equi- 
valve ;    if   more   developed   to  one    side   of   the 
middle  line  than  to  the  other  it  is  termed  in- 
equilateral.    The  prominent  point  of  the  shell  is 
the  umbo  or  beak ;  this  always  points  in  the  di- 
rection of   the  mouth,  and   hence   the   part  on 
which  the  mouth  is  situated  is  termed  anterior; 
the  opposite  posterior.    The  part  where  the  hinge 
is  situated,  is  the  dorsal  or  upper  border ;  the 
border   opposite  to   this  or   that  by   which  the 
ihell  opens,  the  ventral  side  or  base.     The  length 
Df  a  bivalve  shell  is  measured  from  its  anterior 
to   its  posterior   margin ;   and   its  breadth   from 
the  dorsal  to  the  ventral  border.     The  shells  of 
bivalved    mollusks     (pelecypods)    are     shut   or 
drawn    together    by    the    action    of    either    one 
or  two  adductor  muscles.    The  impressions  or 
"scars"  of  these  muscles  may  generally  be  per- 
ceived on  the  interior  of  the  shells,  but  in  some 
cases    (as    in   oysters)    only   a    single   adductor 
muscle  is  developed,  this  latter  representing  the 
posterior  muscle  of  those  forms  possessing  two. 
The    forms     with    single     muscles    are     named 
Mononiyaria,    those    with    two    being     termed 
Dimyaria.     These  shells  are  opened  not  by  mus- 
cular action  but  by  that  of  ligaments  situated  at 
the  hinge,  one  of  which  (the  e.xternal  ligament) 
is  put  on  the  stretch  when  the  shell  is  closed, 
and   opens  the   shell   in  virtue  of   its   elasticity. 
The    internal    ligament    is    situated    within    the 
hinge,    and    usually    in    pits    or    depressions    of 
the  shell.  This  latter  is  also  compressed  when  the 
shell  is  closed,  and  aids  in  opening  the  shell  by 
its     elasticity.     The    hinge     may   be    curved    or 
straight,  and  may  exhibit  sets  of  teeth  springing 
from  one  valve  and  fitting  into  sockets  on  the 
opposite  valve  of  the  shell. 

In  gasteropods  the  shell  is  typically  a  spiral 
univalve ;  and  we  may  conceive  of  a  simple 
conical  shell  (such  as  that  of  the  limpet)  being 
converted  into  a  spiral  form  by  supposing  it  to 
be  first  long  drawn  out,  and  then  twisted  upon 
itself  from  above  downward,  either  to  the  right 
or  left  side.  The  apex  of  the  gasteropod  shell 
is  usually  more  or  less  oblique  in  position.  The 
coils  or  whorls  of  the  spiral  shell  may  either  be 
separated  (as  in  Vertnclus)  or  contiguous,  and 
in  close  contact.  Sometimes  the  whorls  lie  in 
one  and  the  same  plane,  being  coiled  round  a 
central  axis  (as  in  the  fresh-water  Platiorbis), 
and  then  the  shell  is  named  discoidal.  But  gen- 
erally the  gasteropod  shell  shows  the  whorls  to  be 
wound  in  an  oblique  manner,  so  as  to  form  a 
true  spiral,  and  shells  with  this  conformation 
may  therefore  be  named  trochoid,  turreted.  tur- 
binate, etc.  An  ordinary  gasteropod  (or  snail) 
shell  shows  the  whorls  wound  round  a  central 
axis   or  columella;   the  nucleus  or  apex  being 


formed  by  the  shell  of  embryonic  life,  and  the 
largest  or  terminal  whorl  (.body  whorl)  show- 
ing the  mouth  or  aperture,  which  may  e.xhibit 
various  dentations  of  its  margins.  When  the 
columella  or  axis  of  the  shell  is  hollowed,  and 
opens  below  at  the  mouth-aperture,  the  opening 
is  named  the  umbilicus ;  but  it  may  also  be  solid 
and  imperforate.  If  the  aperture  or  mouth  of 
the  shell  is  notched  for  the  passage  of  one  or 
more  siphons,  the  shell  is  said  to  be  siphonosto- 
matous.  If,  on  the  contrary,  its  margin  is  un- 
broken and  entire,  the  shell  is  holostomatous. 

The  shells  of  Pterofoda  are  generally  of  deli- 
cate glassy  structure,  and  consist  either  of  a 
dorsal  and  ventral  or  united  plate,  or  of  a  spiral 
shell.  In  some  extinct  forms  (for  e.xample, 
Conularia)  of  Pteropoda  the  shell  was  of  large 
size,  and  of  quadrate  shape. 

The  Cephalopoda  or  cuttlefishes  possess  (as 
in  tlie  Tclrabranchiata;  see  Nautilus)  external 
many-chambered  shells,  or,  as  in  ordinary  cases, 
internal  shells,  which  may  be  destitute  of  cham- 
bers, or  chambered  as  in  the  extinct  Belemnites 
or  in  the  existing  Spirilla.  In  the  argonaut 
(q.v.),  the  shell  is  external,  but  single-cham- 
bered ;  and  is,  moreover,  not  a  true  shell,  but  a 
foot-secretion  of  the  female  only,  formed  not  by 
the  mantle  but  by  two  of  the  feet  or  arms,  which 
are  specially  expanded  and  modified  for  this 
office;  and  the  office  of  which  is  the  safety  of  the 
developing  eggs. 

Shell,  Its  Industrial  Uses.  It  may 
surprise  some  to  learn  that  shells  rank  among 
the  principal  "fishery"  products  of  the  world. 
This  refers  to  those  used  for  industrial  purposes 
and  not  to  the  large  supplies  for  museum  and 
cabinet  collections.  In  London  the  sales  of 
pearl  shells  or  mother-of-pearl,  amount  to  about 
$4,000,000  each  year,  and  the  annual  imports  of 
this  material  into  the  United  States  exceed 
$1,000,000  in  value.  The  shells  caught  in  this 
country  aggregate  about  1,000,000  tons  annually. 
The  economic  utilization  of  these  is  more  diver- 
sified than  is  generally  supposed,  giving  employ- 
ment to  many  thousands  of  persons,  and 
constantly  increasing  in  importance.  The  most  val- 
uable item  in  shell  production  is  mother-of-pearl. 
The  most  important  is  the  pearl  oyster  found  in 
many  inshore  tropical  waters  of  both  continents. 
The  shells  vary  greatly  in  color  and  iridescence, 
but  three  general  classes  are  recognized,  namely, 
white  or  silver-lipped,  yellow  or  golden-edged, 
and  smoky  or  black-edged ;  the  last  yielding  the 
so-called  "smoked"  mother-of-pearl. 

The  white  shell  has  the  silvery  lining  uni- 
form over  the  surface,  and  as  it  may  be  cut  up 
to  greater  advantage,  it  is  the  most  valuable. 
When  black  pearl  buttons  are  fashionable,  the 
black-edged  shell  sells  almost  as  high  as  the 
best  white  shell.  A  fair  valuation  of  mother- 
of-pearl  shells  is  $400  per  ton,  though  the 
choicest  sell  for  upward  of  $1,500  per  ton. 

During  the  last  10  years  large  quantities  of 
low-grade  pearl  shell  have  been  secured  from 
the  fresh-water  mussels  of  the  United  States. 
These  occur  principally  in  the  Mississippi  River 
from  Prairie  du  Chien.  Wis.,  to  Quincy,  111., 
and  to  a  much  less  extent  in  adjoining  waters. 
Though  their  utilization  originated  so  recently  as 
1891,  the  present  annual  product  is  very  large, 
exceeding  20,000  tons  during  certain  years.  The 
value  is  much  less  than  that  of  choice  pearl  shell, 
selling  usually  for  less  than  $25  per  ton. 
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Many  univalve  shells  are  suflficiently  nacreous 
and  iridescent  to  be  used  as  niolher-of-pearl,  es- 
pecially abalones,  top  shells,  "green  snail"  shells, 
etc.  In  variety  and  intensity  of  coloring  the 
pearly  lamina  of  some  of  these  exceeds  that  of 
tne  pearl  oyster.  However,  the  coloring  is  not 
so  harmonious  nor  is  the  shell  so  thick  and 
flat  as  in  the  pearl  oyster,  consequently  they  are 
not  desirable  for  many  purposes  for  which  the 
latter  are  employed. 

Mother-of-pearl  is  used  in  the  manufacture 
of  a  great  variety  of  articles  for  which  it  is 
peculiarly  adapted  by  reason  of  its  hardness  and 
beauty.  Most  important  of  these  are  buttons, 
knife  handles,  parasol  handles,  bvickles,  penhold- 
ers, pistol  stocks,  etc.  It  is  also  used  for  inlaying 
and  for  covering  opera  glasses,  card  cases,  etc. 
In  the  aggregate  a  very  large  number  of  persons 
are  given  employment  in  working  up  this  ma- 
terial. Formerly  the  business  was  centred  at 
Birmingham,  England,  and  Vienna,  Austria, 
4,000  persons  being  thus  employed  at  the  former 
place  a  few  years  ago ;  but  it  has  gradually  ex- 
tended to  other  localities,  especially  in  France 
and  the  United  States.  It  is  claimed  that  about 
8,000  persons  are  employed  in  working  pearl 
shell  in  Austria,  s.ooo  in  England,  4,000  in 
France,  3,500  in  America,  and  many  in  various 
other  countries.  The  manufacture  of  pearl  but- 
tons in  this  country  from  domestic  shells  dates 
from  1891  and  is  already  of  very  great  extent, 
the  60  factories  giving  employment  to  about 
2,500  persons  and  using  12.000  tons  of  shells 
annually,    yielding    about   600,000,000    buttons. 

Pearl  shell  is  much  used  for  inlaying,  es- 
pecially of  musical  instruments,  jewelry  boxes, 
domestic  furniture,  church  vestments,  etc.  Artis- 
tic work  of  this  nature  is  done  in  the  United 
States  as  well  as  in  Europe  and  Asia.  The  shell 
is  cut  in  simple  patterns  and  is  also  used  in  floral 
and  in  arabesque  designs.  For  this  purpose  the 
brilliantly  colored  abalone  shell  is  used  with 
beautiful  efifect,  especially  when  combined  with 
white  shell.  Some  very  elaborate  work  of  this 
nature  is  done.  A  mandolin  recently  exhibited 
in  this  country  contained  more  than  2,000  pieces 
of  four  different  kinds  of  shell,  and  22$  days' 
work  were  expended  in  cutting  and  finishing  the 
pieces,  the  whole  representing  an  investment  of 
$1,500.  Some  years  ago  there  was  exhibited  in 
New  York  a  piano,  the  entire  keyboard  of 
which  was  of  pearl.  The  body  of  the  keys  was 
of  ordinary  white  shell  and  the  flats  and  sharps 
were  of  green  abalone,  the  effect  being  ex- 
tremely rich  and  pleasing. 

The  most  abundant  shells  in  America  are 
those  of  oysters  and  clams,  especially  the  former. 
The  product  of  these  approximates  30,000,000 
bushels  annually  and  the  purposes  to  which  they 
are  applied  are  numerous.  The  most  important 
u,se  is  in  road-making.  At  various  points  on  the 
Atlantic  seaboard,  and  particularly  in  the  Chesa- 
peake and  the  Delaware  bay  regions,  many 
miles  of  good  roads  have  been  made  of  this  ma- 
terial. It  is  estimated  that  3.000  miles  of  roads 
on  the  Atlantic  coast  have  been  surfaced  with 
shells.  Connecticut,  Long  Island,  the  Delaware 
bay  side  of  New  Jersey,  Delaware,  Maryland, 
Virginia,  North  Carolina  and  Louisiana  contain 
many  excellent  examples  of  oyster  shell  roads. 
To  cover  a  road  16  feet  wide  to  a  de[)th  of  IJ 
inches  in  the  middle  and  8  inches  at  the  sides 
requires  about  30,000  bushels  of  shells  per  mile, 


costing  on  an  average  of  three  cents  per  bushel, 
or  a  total  of  $900  per  mile.  To  keep  such  a  road 
in  good  repair  requires  about  2,500  bushels  of 
shells  per  mile  annually  at  a  cost  of  about  $75. 
Though  they  constitute  the  cheapest  and  most 
convenient  material  in  the  sections  where  they 
are  commonly  used,  shells  are  not  wholly  satis- 
factory for  road  material  owing  to  their  rapid 
wear  and  the  spreading  of  objectionable  lime 
dust. 

Oyster  shells  are  largely  employed  as  ballast 
for  beds  of  railroads.  While  not  nearly  so  dur- 
able or  steady  as  rock,  they  answer  the  purpose 
fairly  well  and  are  the  most  convenient  and  eco- 
nomical material  in  many  localities.  Examples  of 
their  use  for  this  purpose  occur  on  many  of  the 
railroads  in  Maryland,  Virginia,  and  Louisiana. 

Oyster  shells  have  been  extensively  used  as 
a  source  of  lime,  especially  for  agricultural  pur- 
poses, as  well  as  in  masonry.  Most  of  the  brick 
buildings  erected  in  colonial  times  were  solidified 
with  shell  lime.  Owing  to  its  tendency  to  absorb 
moisture  and  thus  make  the  houses  damp  its  use 
for  this  purpose  was  abandoned  soon  after  the 
discovery  of  limestone  in  abundance.  The  quan- 
tity of  burned  oyster  shells  spread  on  farming 
lands  amounts  to  many  thousands  of  tons  an- 
nually. These  shells  are  also  crushed  into  small 
particles  and  fed  to  chickens  to  improve  their  di- 
gestion and  their  egg  laying.  This  use  is  in- 
creasing in  popularity.  Oyster  shells  are  also 
employed  in  the  manufacture  of  certain  special 
grades  of  steel  owing  to  their  large  content  of 
carbon. 

A  somewhat  recent  use  for  shells  in  America 
is  for  spreading  on  private  oyster  grounds  for 
the  purpose  of  obtaining  a  "set"  of  young  oysters. 
When  the  extremely  small  oysters  hatch  from 
the  floating  eggs  and  sink  to  the  bottom  it  is  im- 
portant that  they  find  a  clean  substance  for 
attachment,  otherwise  they  are  readily  smoth- 
ered. It  is  estimated  that  4,000,000  bushels  of 
oyster  shells  are  used  annually  for  this  purpose, 
mostly  in  the  waters  of  New  York,  Connecticut, 
and  Virginia.  They  are  spread  immediately  be- 
fore the  spawning  season,  usually  in  June  in  the 
Chesapeake  region  and  in  July  in  Long  Island 
Sound. 

Several  other  varieties  of  shells  are  used  for 
"spat  collecting,"  especially  "jingles"  (Anoiiiia 
ophipl>iitin),  "quarterdecks"  {Crc'l'idula  forni- 
cata)  and  scallops (  Pcctcn  irradians).  These 
are  obtained  mostly  from  Peconic  Bay  at  the  east 
end  of  Long  Island  where  several  hundred  thou- 
sand bushels  of  mixed  shells  are  dredged  an- 
nually to  be  marketed  in  the  oyster  planting 
regions  of  New  York  and  Connecticut.  They 
are  considered  superior  to  oyster  shells  for 
"clutch,"  owing  to  the  fact  that  they  are  smaller 
and  only  a  few  young  oysters  "set"  on  each, 
thus  avoiding  the  crowding  which  occurs  when 
large  shells  are  used.  Another  reason  for  their 
preference  is  that  they  are  easily  broken  and  dis- 
integrated and  so  do  not  encumber  the  ground 
after  serving  as  "spat  collectors." 

Large  quantities  of  shells  are  used  for  orna- 
mental purposes.  Especially  prominent  among 
these  are  the  abalone  or  ear  shells  obtained  from 
California,  Japan  and  various  other  countries. 
About  500  tons  of  abalone  shells  are  gathered 
aiunially  on  the  Pacific  coast  of  America,  worth 
about  $40,000.  This  product,  however,  is  only 
one   fourth  or  one  third  as  large  as  it   was  20 
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years  ago.  When  cleaned  and  polished  the 
highly  iridescent  green,  red  and  pearly  white 
colors  are  exquisite  and  make  these  shells  beauti- 
fully ornamental.  Much  skill  is  exercised  in 
polishing  in  order  to  produce  the  best  effects. 
Some  of  the  abalone  shells  are  of  such  shape  and 
coloring  that  it  is  possible  in  grinding  to  pro- 
duce a  perfect  cross  of  black  against  a  pearly 
white  background ;  these  meet  with  ready  sale, 
the  purchasers  usually  assuming  that  the  cross 
appeared  on  the  shell  in  nature. 

The  large  green  conch  or  fountain  shell  ob- 
tained on  the  Florida  coast,  the  West  Indies, 
etc.,  is  much  used  for  ornament.  The  graceful 
curves  and  the  delicate  tints  of  lovely  pink  color 
make  it  one  of  the  most  attractive  of  all  shells. 
It  is  much  used  in  making  brooches,  earrings, 
etc.,  and  in  the  form  of  beads  in  imitation  of 
pink  coral  and  pink  pearls.  Large  quantities  of 
conches  have  been  pulverized  and  used  in  porce- 
lain manufacture. 

The  pectens  or  scallop  shells  have  long  been 
admired  owing  to  their  beauty  of  form.  Dur- 
ing the  Middle  Ages  pilgrims  ornamented  their 
clothing  with  them,  as  an  indication,  doubtless, 
of  having  crossed  the  sea  to  the  Holy  Shrine  in 
Palestine,  and  for  this  reason  they  were  known 
as  "pilgrim  shells.*  To  commemorate  that  event 
they  were  preserved  in  the  heraldic  devices  of 
many  families  whose  ancestors  had  performed 
that  journey.  Scallop  shells  were  formerly 
much  used  by  cooks  for  holding  foods,  hence  the 
name  "scalloped  oysters." 

The  popularity  of  shells  for  personal  orna- 
mentation has  resulted  in  their  use  as  currency 
or  standard  of  value  among  many  primitive  peo- 
ples. A  well-known  example  of  this  is  the 
wampum  of  the  North  American  aborigines, 
made  from  the  quahog  or  hard  clam  shell,  so 
numerous  on  the  Atlantic  coast.  Somewhat  less 
extensive  was  the  use  of  the  tooth  shell  or  Den- 
ial iuiii  on  the  northwest  coast,  and  of  the  abalone 
on  the  California  coast.  Even  at  the  present 
time  in  many  parts  of  Africa  and  to  a  les3  extent 
in  British  India  species  of  the  cowry  family  are 
used  as  currency.  In  some  seasons  8  or  lo  ves- 
sels carry  cargoes  of  the  money  cowry  {Cyprea 
tnoiicta)  to  the  west  coast  of  Africa,  where  they 
are  exchanged  for  palm  oil  and  other  products. 

The  window-glass  shell  (Placuna  placenta), 
found  in  the  Pacific  and  Indian  oceans,  and  es- 
pecially among  the  Philippine  Islands,  has  an 
almost  fiat  bivalve  shell,  six  or  eight  inches  in 
length.  The  inside  of  this  shell  is  glazed  over 
and  has  a  subdued  pearly  lustre.  It  is  so  thin 
and  transparent  that  print  can  be  read  through 
it,  and  it  is  used  as  a  substitute  for  glass  in  win- 
dows, admitting  a  soft,  mellow  light  into  the 
room.  It  is  commonly  used  in  the  Philippines 
in  windows  of  residences,  etc. 

The  giant  clam  (Tridacna)  yields  the  largest 
and  heaviest  shells  in  existence,  single  pairs 
weighing  over  500  pounds  in  some  instances. 
These  are  much  used  for  ornaments,  especially 
for  fountain  basins  and  for  bonetiers  or  holy- 
water  fonts.  They  are  found  in  many  tropical 
waters,  and  especially  on  the  pearling  grounds. 
Divers  inadvertently  placing  a  hand  or  a  foot  in 
the  open  shell  are  held  imprisoned,  and  it  is 
necessary  for  the  unfortunate  man  to  at  once  cut 
off  the  limb  in  order  to  save  his  life.  In  case 
both  hands  are  imprisoned,  as  in  head  diving, 
escape   is   impossible   without   assistance,   which 


usually  arrives  too  late.  A  beautiful  pair  ot 
these  shells  are  used  as  benetiers  in  the  Church 
of  Saint  Sulpice  in  Paris.  This  pair  is  said  to 
have  been  a  gift  of  the  republic  of  Venice  to 
Francis  I. 

The  most  artistic  use  of  shells  is  in  the 
formation  of  cameos,  which  are  cut  from  uni- 
valve shells  made  up  of  lamins  of  different 
colors.  The  middle  lamina,  which  is  usually 
white,  forms  the  body  of  the  figure  in  bas-relief, 
and  the  dark  inner  layer  forms  the  ground.  The 
outer  or  superficial  layer  is  entirely  removed,  or 
it  may  be  used  to  give  a  varied  appearance  to 
the  surface  of  the  design. 

Of  the  several  varieties  of  shells  employed 
in  cameo  cutting,  the  black  helmet  (Cassis 
tubcrosa)  is  the  most  valuable.  This  occurs  in 
the  West  Indies  and  to  a  less  extent  on  the 
American  coast  south  of  Cape  Hatteras.  It  has 
a  blackish  inner  coat  and  the  cameo  cut  from  it 
shows  white  upon  an  onyx  ground  varying  from 
dark  claret  to  much  lighter  shades,  producing 
effective  results.  This  shell  is  ordinarily  12 
inches  in  length,  and  usually  five  brooches  of 
average  size  and  several  smaller  articles  may  be 
cut  from  each  one.  The  bull's  mouth  (C.  rufa) 
is  also  popular;  it  has  a  red  inner  coat  and  a 
sardony.x  ground.  The  horned  helmet  (C.  cor- 
nuta)  gives  white  upon  an  orange  yellow  back- 
ground. The  laminffi  of  this  shell  are  apt  to 
separate,  making  it  disagreeable  to  work.  The 
queen  conch  is  also  used  to  a  considerable  ex- 
tent ;  the  ground  color  is  brilliant  pink,  which 
is  somewhat  evanescent  on  exposure  to  light. 
An  attractive  method  of  using  this  shell  is  to 
incise  the  bas-relief  in  the  pink  layer,  using 
the  white  as  the  background,  thus  reversing  the 
usual  method. 

Shell  cameo  figures  consist  of  copies  of  an- 
tiques, original  designs,  and  portraits.  Some- 
times an  entire  shell  —  especially  of  the  black 
helmet  variety  —  is  used,  and  either  a  small 
figure  is  cut  on  the  face  of  the  shell  or  the 
entire  surface  is  covered.  In  the  latter  case  the 
principal  design  is  in  the  centre  and  around 
it  are  such  minor  designs  as  the  fancy  of  the 
artist  dictates.  Some  of  these  sell  very  high, 
and  hundreds  and  even  thousands  of  dollars  are 
secured  for  a  single  carved  shell.  One  exhibited 
in  this  country  by  a  Naples  artist  represented 
two  years'  work. 

The  real  value  of  a  cameo  consists  in  purity 
of  material,  beauty  of  design  and  delicacy  of 
workmanship.  As  an  art.  shell  cameo  cutting 
has  become  much  degraded,  having  fallen  under 
the  deteriorating  influences  of  low-priced  pro- 
ductions. Most  of  the  cutters  at  present  are 
merely  skilled  workmen  and  not  artists,  and 
the  bulk  of  the  output  consists  of  cheap  pro- 
ductions quite  inferior  to  those  of  half  a  century 
ago.  For  this  reason  the  fashion  for  them  has 
greatly  declined.  However,  there  are  yet  sev- 
eral shell  cameo  workers  who  compete  with 
sculptors  in  artistic  productions. 

Charles  H.  Ste\'enson, 
United  States  Fish  Commissioner. 

Shell.     See  Ordn.\nce;  Projectiles. 

Shell  Game.     See  Thimble  Rig. 

Shell-ibis,  or  Shell  or  Snail  Eater,  names 
for  the  open-bill  (q.v.).  It  is  not  an  ibis,  but  a 
stork,  and  feeds  principally  on  snails  and  fresh- 
water mussels.     See  Open-bill. 
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Shell  Money.     See  Wampum. 

Shell-sand.  Sand  consisting  in  great  part 
of  I'ragments  of  shells  comminuted  by  the  beat- 
ing of  the  waves  (see  Sanij),  and  often  con- 
taining a  small  proportion  of  organic  matter.  It 
is  a  very  useful  manure,  particularly  for  clay 
soils,  heavy  loams,  and  newly-reclaimed  bogs. 
Jt  is  also  advantageously  applied  to  any  soil 
dclicient  in  lime.  It  neutralizes  the  organic 
acids  which  aboun<l  in  peat,  and  forms  with 
them  compounds  wdiich  serve  as  food  for  plants. 
(ireat  deposits  of  shell-sand  are  found  on  the 
coasts  of  Devonshire  and  Cornwall,  and  are  of 
much  value  in  the  agriculture  of  that  district. 
Slu-Il-sand  is  also  found  on  many  other  parts 
of  the  European  coasts,  and  is  much  used  as 
a  manure  in  the  maritime  districts  of  France, 
especially  Bretagne  and  Normandy.  It  abounds 
ujwn  the  coast  of  Florida  and  the  Gulf  of  Mex- 
ico and  in  some  places  has  been  compacted  and 
cemented  into  the  rocky  substance  called  co- 
quina,  and  often  used  as  a  building-stone. 

Shel'labarger,  Samuel,  American  lawyer 
and  pulitician;  b.  Clarice  County,  Ohio,  lo  Dec. 
1817;  d.  Washington,  D.  C,  6  Aug.  1896.  He 
was  graduated  from  Miami  University,  0.xford, 
Ohio,  in  1842,  and  w-as  admitted  to  the  bar  in 
1847.  In  185 1  he  was  elected  to  the  Ohio 
State  legislature,  and  was  a  member  of  Con- 
gress in  1861-3.  1865-9,  and  1871-3.  In  1871 
he  introduced  what  w'as  known  as  the  "Ku 
Khix  Law."  In  1869-71  he  was  minister  to 
Portugal,  and  after  his  last  term  in  Congress 
Tie  was  appointed  a  member  of  the  Civil  Ser- 
vice Commission,  but  devoted  himself  to  the 
practice  of  law   in  Washington. 

Shelley,  shel'i,  Harry  Rowe,  .\merican  or- 
ganist: b.  Connecticut  8  June  1858.  He  studied 
music  at  Yale  under  Professor  Stoeckel  and 
afterwards  under  Dudley  Buck.  After  com- 
pleting his  musical  education  in  Paris  and  Lon- 
<lon,  he  began  his  career  as  professional  church 
organist  and  since  1899  has  been  engaged  at  the 
Fifth  Avenue  Baptist  Church.  Now  York.  lie 
has  composed  many  songs,  anthems,  and  organ 
pieces,  and  his  sustained  compositions  include 
two  sacred  cantatas:  a  lyric  music  drama  'Ro- 
meo and  Juliet';  a  lyrical  intermezzo,  'Santa 
Claus'  ;  and  a  'Symphony  in  F  major.' 

Shelley,     Mary     WoUstonecraft     Godwin, 

English  writer:  b.  London  30  .\ug.  1707;  d. 
there  21  Feb.  1857.  She  was  the  daughter  of 
William  GniKvin  and  Mary  WoUstonecraft.  In 
1814  she  eloped  with  the  poet  Slielley  to  Swit- 
zerland, and  after  the  death  of  his  wife,  Har- 
riet Wcstbrooke,  was  married  to  him.  While 
traveling  witli  him  she  composed  her  famous 
romance  of  'Frankenstein'  (1818),  which  ex- 
cited an  immense  sensation.  After  lier  hus- 
band's death  she  devoted  herself  much  to  liter- 
arv  work,  producing  'Valperga''  dSj^):  'The 
Last  Man'  C1826)  ;  'Lodore' ( 1835)  ;  'Falkner' 
''837);  and  other  works  of  fiction;  several 
biographies  for  the  Cabinet  Cvclop.Tdia  ;  'Jour- 
nal of  a  Six  Weeks'  Tour.'  with  Shelley  1S14; 
•Rambles  in  Cermnny  and  Italy'  (1844);  and 
an  edition  of  Shelley's  poetical  works  and  mis- 
cen:mcous   writings. 

Shelley,    Percy    Bysshe.    luiglish    poet :    b. 
Field    Place,    near    Horsliam,    Sussex.    4    Aug. 
179- ;  d.  by  drowning  in  the  Bay  of  Spezzia,  on 
\'oL.    14  —  iC 


or  after  8  July  1822.  He  was  the  eldest  son  of 
Timothy,  afterward  Sir  Timothy,  Shelley,  a  not 
over-intelligent  country  gentleman,  and  grand- 
son of  Sir  Bysshe  Shelley,  who  was  something 
of  an  adventurer,  handsome,  clever,  and  grace- 
less. His  mother,  Elizabeth  Pilford,  seems  to 
have  handed  on  to  him  her  beauty  and  her  fond- 
ness for  writing,  .^fter  some  tutoring  he  was 
sent  to  Sion  House  Academy,  at  Brentford,  a 
middle  class  school,  where  his  shyness  and  deli- 
cacy exposed  him  to  brutal  bullying.  His  biog- 
raphers seem  right  in  dating  from  this  period 
his  hatred  of  tyranny  and  resistance  to  all  forms 
of  oppression.  He  seems  also  to  have  developed 
his  faculty  for  musing,  for  scientific  specula- 
tion, and  for  wide  reading,  especially  at  this 
time  in  the  wild  romances  of  Mrs.  Radcliffe 
and  others  of  her  class.  On  29  July  1804  he 
entered  Eton  where  he  remained  for  five  years, 
developing  along  the  lines  just  described.  His 
tutors  were  not  calculated  to  inspire  his  re- 
spect and  thus  could  do  little  or  nothing  to 
check  his  extravagant  and  abnormal  tendencies ; 
nor  could  the  outrageous  fagging  to  which  he 
was  subjected  fail  to  be  deleterious  to  so  sensi- 
tive an  organization  as  his.  He  was  nicknamed 
"Mad  Shelley,"  lived  as  much  apart  as  he  could, 
dabbled  in  chemistry,  haunted  romantic  spots, 
read  widely  —  acquiring  a  taste  for  the  classics, 
—  and  found  some  consolation  in  the  society 
of  Dr.  James  Lind  (later  represented  as 
the  hermit  in  'The  Revolt  of  Islam*  and  as 
Zonaras  in  'Prince  Athanase'),  an  elderly  physi- 
cian of  scientific  and  eccentric  tastes,  who  was 
apparently  more  sympathetic  than  discreet  in 
his  relations  with  a  youth  in  need  of  guidance. 
.\s  was  natural,  the  precocious  boy  soon  began 
writing  and  before  he  was  seventec.i  had  com- 
posed a  Radcliffian  romance.  'Zastrozzi,'  as  well 
as  some  immature  poetry  —  e.  g..  parts  of  the 
'Wandering  Jew'  written  in  conjimction  with 
his  cousin  and  future  biographer,  Thomas  Mcd- 
win,  who  had  also  been  with  him  at  Sion  House. 
Perhaps  more  important  for  his  future  was  his 
interest  in  serious  writers  both  practical  and 
theoretical.  Franklin,  Pliny.  Contlorcet.  who 
strengthened  his  native  bent  toward  inquiry  and 
were  in  p.irt  responsible  for  his  early  abandon- 
ment of  religious  orthodoxy. 

Shelley  left  Eton,  with  somewhat  unex- 
plained abruptness,  in  the  summer  of  1809 ;  he 
matriculated  at  University  College,  Oxford.  10 
April  1810.  From  the  amount  he  published  in 
the  latter  year  it  would  seem  that  he  spent  much 
of  the  interim  in  writing,  and  it  is  known  that 
he  had  a  love  affair  with  a  cousin,  Harriet 
Grove,  .^t  Oxford  be  formed  a  friendship  with 
the  able,  rather  cynical  Thomas  Jefferson  Hogg, 
and  was  encouraged  in  his  wholesale  recalci- 
trancy. The  university  was  little  hospitable 
to  advanced  ideas,  and  when  Shelley  sent  to 
bishops  and  heads  of  colleges  copies  of  his 
syllabus  of  arguments  demonstrating  "The  Ne- 
cessity of  Atheism,"  it  was  small  wonder, 
though  a  great  pity,  that,  on  his  failure  to 
answer  their  questions,  the  authorities  should 
have  handed  him  a  sentence  of  expidsion  al- 
ready signed  and  sealed.  (25  March  181 1.) 
Hogg  protested  and  was  also  expelled. 

The  offending  pamphlet  was  Shelley's  sixth 
publication,  and  he  still  lacked  several  months 
of  being  twenty.  In  1810  he  had  published  — 
how  is  something  of  a  mystery — 'Zastrozzi;' 
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♦Oriental  Poetry.  By  Victor  and  Cazire' 
(written  in  conjunction  with  his  sister  Eliza- 
beth withdrawn  on  the  ground  that  she  had 
borrowed  from  "Monk"  Lewis,  long  sought  tor 
in  vain,  but  finally  edited  by  Dr.  Richard  Gar- 
nett  in  1898)  ;  >  Posthumous  Fragments  of  Mar- 
garet Nicholson'  (.the  mad  woman  who  had 
tried  to  kill  George  III.)  ;  and  "Saint  Irvyne;  or, 
the  Rosicrucian,'  another  Radcliffian  romance 
It  is  needless  to  sav  that  these  productions  are 
devoid  of  intrinsic  merit.  His  lifth  publication 
was  'A  Political  View  of  the  Existing  State  of 
Things,'  issued  anonymously  at  O.xford  for  the 
benefit  of  Peter  Finerty,  a  prisoner  for  libel. 
This  has  entirelv  disappeared. 

Shelley  left  Oxford  with  mingled  regret  and 
indignation,  and  took  lodgings  in  London.     His 
affair  with  his  cousin  Harriet  Grove  had  been 
broken   off,   and   he   was   soon   involved   in   the 
most   unhappy    entanglement   of   his   much    en- 
tangled life.     Xot  being  permitted  to  come  home 
unless  he  would  break  with  Hogg  and  refusing 
to  do  this,  he   found  himself  adrift  in  London, 
and  fate  brought  him  in  contact  with  a   friend 
of  his  sister  Elizabeth's,  Harriet  Westbrook,  the 
pretty  daughter  of  a  retired  hotel-keeper.     She 
was  romantic  and  fancied  herself  persecuted  by 
her  family ;  Shelley  was  also  romantic,  and  per- 
secuted,  and  quixotic,  and   inflammable.     When 
he  went  out  of  town  in  July  181 1  she  wrote  him 
pitiful  letters,  which   so  worked  upon  his  feel- 
ings that  he  returned  to  London,  ran  away  with 
her,  and  married  her  at  Edinburgh  at  the  end  of 
August.     How  far  the  girl's  relatives  connived  at 
the  capture  of  the  baronet's  son  cannot  be  ascer- 
tained.    Naturally  the  Shelleys  were  indignant, 
and   cut   off   the   madcap's   allowance ;   but   Mr. 
Westbrook  allowed  them  i2O0  a  year,  and  finally 
Shelley's    father  contributed   the   same   amount. 
It  is  unnecessary  to  detail  their  movements 
at  this  juncture  save  to  say  that  they  spent  some 
months    at    Keswick    near    Southey    and    then, 
Shelley  being  inspired  by  the  theories  of  Wil- 
liam Godwin  (q.  v.),  they  went  over  to  Ireland 
to  attempt  to  redress  the  wrongs  of  the  long- 
suffering   people.     They   were   accompanied   by 
Harriet's  sister.  Eliza  Westbrook.  whose  presence 
grew  distasteful  to  Shelley,  and  they  remained 
only  about  two  months,  since  the  Irish  did  not 
respond  enthusiastically  to  Shelley's  pamphlets. 
He  was  merely  a  visionary  a  little  ahead  of  his 
times,    for    Catholic    emancipation   came    peace- 
fully not  so  many  years  after  his  death.     When 
he  returned  to  England,  he  excited  the   atten- 
tion of  the  government  by  revolutionary  writ- 
ings, but  he  was  not  molested.     Believing,  how- 
ever that  an  attempt  had  been  made  to  assas- 
sinate him,  he  returned  with  his  wife  and  sister- 
in-law  to  Ireland,  and  then  he  went  with  Harriet 
to    London,    where    their    first    child    was    born 
(June     181.^).       About    this     time     he     printed 
privatelv    his    nebulous    poem    of    free-tliought 
'Queen    Mab,'     accompanied    by    notes    and    a 
"vindication"  of  vegetarianism  to  which  he  had 
become  a  convert.     Eight  years  later  a  pirated 
edition    brought    'Queen    Mab'    into    notoriety, 
much     to     its     author's     disgust.       A     dialogue 
pamphlet,  '\  Refutation  of  Deism'   (1814).  fol- 
lowed, bringing  his  publications  up  to  the  num- 
ber of  fourteen.    IMeanwhile  he  and  Harriet  had 
become  estranged,  partly  no  doubt  from  natural 
incompatibility,  partly  from  Shelley's  instability, 
to  use  no   stronger  term.     Critics  and  readers 


will  probably  never  agree  as  to  the  exact  dis- 
tribution of  responsibility  between  the  unfor- 
tunate pair ;  but  it  seems  manifest  that  admira- 
tio.i  for  Shelley's  genius  has  unduly  influenced 
many  of  his  biographers  in  their  treatment  of 
the  matter.  He  met  Mary,  the  daughter  of 
William  and  Mary  Wollstonecraft  Godwin,  and, 
as  before  with  Harriet,  found  an  attractive  girl 
pining  for  sympathy  at  a  time  when  he  himself 
stood  in  need  of  it.  She  was  a  much  more  con- 
genial partner  for  him  than  the  innkeeper's 
daughter,  to  whom  he  had  just  been  remarried 
according  to  the  rites  of  the  Church  of  Eng- 
land, and,  after  Harriet  made  the  mistake  of 
leaving  him  and  going  with  her  child  to  her 
father's  at  Bath,  he  lost  little  time  in  persuading 
his  new  seventeen-year-old  friend  to  elope  with 
him. 

They  left  England  on  28  July  1814  taking 
with  them  Jane  (Claire)  Clairmont,  a  daughter 
of  Godwin's  second  wife  by  a  former  marriage. 
They  spent  some  time  in  Switzerland  and  then, 
after  some  financial  difficulties,  returned  to  Eng- 
land in  September.  Their  experiences  were  later 
recounted  bv  Mary  Shellev  in  'The  Historvofa 
Six  Weeks'' Tour''  (1817).  Meanwhile  Shelley 
had  made  Harriet  the  astounding  proposition 
that  she  should  live  with  him  and  Mary,  and 
.  er  his  return  to  England  he  saw  her  and  the 
son  she  had  borne  him  during  their  separation. 
No  reconciliation  was  effected,  however,  and 
Shelley  naturally  found  himself  cut  off  from  all 
his  former  sources  of  income.  The  death  of  his 
grandfather  early  in  1815  induced  his  father  to 
allow  him  £1,000  a  year  in  order  to  guard  against 
his  encumbering  the  family  estate.  He  settled 
£200  a  year  on  Harriet,  took  a  house  near 
Windsor  Forest,  wrote  'Alastor'  (1816,  a  poem 
still  immature  in  thought,  but  indicating  a  great 
advance  in  his  command  of  poetic  technic),  and 
studied  the  classics.  In  May  1816  he  went  again 
to  Switzerland  with  Mary  and  Jane  Clairmont, 
and  there  he  came  under  Byron's  (q.  v.)  sway, 
exerting  in  his  turn  a  strong  influence  upon  his 
new  friend.  The  autumn  found  Shelley 
back  in  England  established  at  Great  Marlow. 
Here,  in  December  1816,  he  learned  of  Har- 
riet's suicide  in  the  Serpentine.  The  immediate 
causes  of  the  act  are  obscure ;  but.  whether  or 
not  the  charges  that  have  been  made  against 
Harriet's  morals  during  the  closing  months  of 
her  life  are  fully  or  partially  justified,  it  seems 
absurd  to  acquit  Shelley  of  all  responsibility  for 
her  tragic  fate. 

He  was  now  free  to  marry  Mary  Godwin  (30 
Dec.  1816)  but  the  law  would  not  allow  him  to 
recover  the  control  of  his  two  children  by  Har- 
riet. Shelley  resented  Lord  Eldon's  decision, 
with  some  justice  so  far  as  the  management  of 
their  education  was  concerned;  yet  he  had  cer- 
tainly so  conducted  himself  as  to  make  the 
Chancellor's  decision  seem  equitable  to  most 
people  at  the  time.  ^leanwhile  a  son.  William, 
had  been  born  to  him  and  Mary,  Leigh  Hunt 
had  become  a  friend,  and  Keats  an  acquaintance, 
and  the  elaborate  narrative  and  allegorical 
poem  'Laon  and  Cythna'  had  been  begun.  Two 
political  tracts  were  also  published  and,  true  to 
the  humanitarian  principles  that  always  actuated 
his  conduct,  even  when  its  effects  were  delete- 
rious to  others,  Shelley  ministered  to  the  sick 
and  needy  around  him.  His  charity  seemed 
boundless,   and   during   his   visitations    he   con- 
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traded  a  bad  case  of  ophthalmia.  His  health 
had  been  otherwise  poor  and,  as  lor  many  rea- 
sons England  was  not  a  congenial  dwelling- 
place,  he  determined  to  go  to  Italy.  He  left 
England  with  his  family,  and  by  the  end  of 
March  1818  was  at  Turin.  Two  months  pre- 
\fiously  Oilier  had  reissued  under  the  title  of 
'The  Revolt  of  Islam.'  the  long  poem,  which,  on 
its  first  appearance,  had  been  entitled  'Laon  and 
Cythna.'  The  relationship  between  the  hero 
and  heroine  had  been  too  close  to  suit  any  save 
the  most  emancipated  readers,  and  Shelley  had 
reluctantly  made  a  few  alterations,  in  the  in- 
terest not  so  much  of  conventionality  as  of  the 
success  of  the  poem  as  a  plea  for  the  cause  of 
oppressed  peoples.  No  changes  could  make  so 
long  and  misty  a  performance  popular ;  but 
lovers  of  poetry  will  always  find  'The  Revolt  of 
Islam'  incomparable  for  its  glowing  pictures 
and  its  exquisite  melodies.  Both  in  its  merits 
and  in  its  defects  it  reflects,  as  though  it  were 
a  mirror,  its  author's  unique,  attractive,  yet 
singularly  incomplete  and  unbalanced  genius. 

The  first  months  in  Italy  were  spent  at  Lake 
Como,  Milan,  and  the  Baths  of  Lucca,  and  saw 
the  completion  of  the  romantic  poem  'Rosalind 
and  Helen'  and  the  translation  of  Plato's 
*  Symposium. '  Then  Shelley  with  Jane  Clair- 
mont  took  a  disagreeable  journey  to  Venice  to 
see  Byron  with  regard  to  Miss  Clairmont's  ille- 
gitimate daughter  .\llegra.  (  See  Byron.  )  The 
poem  "Julian  and  Maddalo'  commemorates 
some  features  of  the  visit.  Byron  loaned  Shelley 
a  villa  at  Este,  and  the  latter  at  once  sent  for  his 
family.  A  few  wxeks  later  Mary's  second  child, 
Clara,  died  at  Venice.  Returning  to  Este,  Shel- 
ley began  'Promelh^;u3  Unbound'  and,  charmed 
by  the  scenery,  wrote  the  first  draft  of  his  beau- 
tiful 'Lines  Written  .\niong  the  Eugancan  Hills.' 
The  winter  of  1818-19  was  spent  at  Naples, 
which  inspired,  among  other  things,  the  'Lines 
Written  in  Dejection,'  and  a  magnificent  ode  to 
the  beautiful  and  oppressed  city.  He  also  wrote 
t  his  friend  Thomas  Love  Peacock  letters 
justly  famous  for  their  powers  of  description 
and  admirable  prose  style.  The  spring  of  1819 
found  him  settled  in  Rome  hard  at  work  upon 
what  is  often  regarded  as  his  greatest  achieve- 
ment, the  aspiring  but  somewhat  nebulous  lyrical 
drama.  'Prometheus  Unbound,'  published  in 
1820.  Immediately  after  this  he  wrote  the  much 
more  realistic  tragedy  entitled  'The  Cenci,' 
probably  the  least  subjective  of  his  works,  which 
was  composed  and  published  at  Leghorn  '..\ 
1819.  Shortly  before  he  left  Rome  in  the  sum- 
mer, his  son  William  sickened  and  died.  The 
well-nigh  heart-broken  parents  retired  to  Leg- 
horn and  then  to  Florence,  where  another  son, 
afterward  Sir  Percy  Florence  Shelley,  was 
born.  Here  in  October  Shelley  wrote  that 
splendid  poem,  probably  the  most  nnblv  iniagina- 
tive  of  all  his  lyrics,  the  'Ode  to  "the  West 
Wind.'  as  well  as  two  of  his  less  successful, 
posthumouslv  published  poems,  the  parodv 
'Peter  Bell  the  Third'  and  'The  Masnue  of 
Anarchy,'  inspired  respectively  bv  Words- 
worth's famous  poem  and  by  the  infamous 
Manchester    Massacre. 

The  beginning  of  1820  saw  the  wanderers 
established  at  Pisa,  where  Shelley's  health  be.gan 
to  improve.  Several  English  friends,  the  Gis- 
bornes    and    the    Williams's,    and    later    Lord 


Byron  and  the  traveller,  Trelawny,  added  to  the 
attractions  of  the  place  and  stimulated  Shelley's 
genius,  if  not  to  the  production  of  any  elaborate 
poems    of    consequence     save     'Adonais'     and 
'Hellas,'  at  least  to  the  writing  of  some  of  his 
most    beautiful    lyrics    and    charming    familiar 
pieces.      Among    the   poems   of    1820    were   the 
'Epistle     to     Maria     Gisborne,'     the     fantastic 
'  Aitch     of    Atlas,'     the    exquisite     'Sensitive 
Plant,'  and  those  matchless  lyrics  of  their  kind, 
'The  Cloud'  and  the  'Ode  to  a  Skylark.'     The 
chief    productions    of    1821    were    the    Platonic 
'Epipsychidion,'    the   final   form   of  which   was 
inspired   by   an    idealistic   passion    Shelley   con- 
ceived for  Emilia  Viviani,  an  Italian  girl  confined 
in  a  convent  against  her  will,  the  delightful  and 
eloquent    'Defence   of   Poetry'    (in   prose),  the 
immortal     eleey     on    Keats,     'Adonais'     (Pisa 
1821),  and   'Hellas,'   a  lyrical  drama   reflecting 
the  emotions  kindled   in  its  liberty-loving  author 
by  the  Greek  revolution.     The  last  named  piece, 
in  some  of  its  choruses  at  least,  gives  evidence 
of  such  maturing  powers  that,  when  we  take  into 
account  the  range  of  Shelley's  interests,  mental 
and  emotional,  we  find  it  difficult  to  set  limits 
to  his  possible  achievements  if  he  had  been  per- 
mitted  to    live   and    had   developed   as    steadily 
and    as    rapidly    as    he    did    during    the   closing 
years   of  his   short   life.     It   is   true   that    'Epi- 
psychidion,'   despite    its    marvellous    beauty    of 
description  and  its  intensity  of  spiritual  passion, 
shows  that  Shelley's  idealism  was  still  capable 
of  giving  an  unwholesome  turn  to  his  writings 
and,  to  put  it  mildly,  a  fatuous  twist  to  his  con- 
duct.    It  is  true  also  that  the  part  Shellev  took 
in    luring   Leigh    Hunt   to    Italy   to   start'  'The 
Liberal'     (see    Hunt,    J.    H.    L.,    and    BvRox) 
scarcely  argues  a  great  increase  in  worldly  wis- 
dom,   though    it    speaks    volumes    for    Shelley'* 
generosity.     But,  wdien  all  deductions  are  made, 
the   deveIopi..cnt  and   the  promise  of  Shelley's 
28th,  2gth,  and  .30th  years  are  scarcely  less  re- 
niarkable  than  the  development  and  promise  of 
Keats  in  the  marvellous  year  of  his  great  odes 
and  'Lamia.' 

In  1822  Shelley  began  a  drama  on  Charles  I., 
but  did  his  best  work  on  translations  from 
'Faust'  and  Calderon's  'Magico  Prodigioso' 
and  on  the  highly  imaginative  'Triumph  of 
Life,'  unfortunately  left  incomplete.  In  .\pril 
the  Shclleys  went  with  the  Williamses  to  Lerici, 
and  there  the  friends  passed  an  ideal  time  uiuii 
the  arrival  of  tie  Hunts  drew  the  kind-hearted 
Shelley  early  in  July  to  Leghorn  and  Pis.-i  to 
look  after  their  comfort.  On  the  eighth  of  July 
he  began  his  return  journey  with  Williams  in 
the  yacht  ".Ariel,"  which  they  owned  jointly. 
Trelawny  w.itcheil  them  sail  away,  saw  .a  sciuall 
come  up,  and  when  it  was  over,  could  catch 
sight  of  them  no  more.  His  suspicions  that  all 
was  not  well  were  allayed  for  a  time ;  but,  as 
the  days  passed,  every  one  interested  in  Ihe  two 
voyagers  lost  hope.  On  iR  July  Shelley's  body 
—  if  the  copies  of  Sophocles  and  Keats  found  in 
the  pockets  definitely  marked  it  as  his  —  was 
washed  ashore  near  Via  Reggio.  It  was  first 
buried  in  the  sand,  then  cremated  —  save  the 
heart  which  would  not  burn  —  and  the  ashes 
were  buried  in  the  Protestant  cemetery  at  Rome 
(7  Dec.  1R22)  under  the  pyramid  of  Caius 
Cestius  and  near  the  grave  of  Keats.  There 
seems  to  be  little  reason  to  credit  the  notion 
that  the  yacht  was  designedly  run  down. 
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Shelley  is  said  to  have  been  tall  and  slender, 
very  youthful  in  appearance,  with  a  fair  com- 
plexion and  dark  blue  eyes  full  of  artless  won- 
der. Trelawny  at  first  sight  almost  took  him 
for  a  girl.  His  receptivity,  gentleness,  charity, 
and  other  exquisite  traits  sugprest  the  woman  as 
much  as  his  appearance  did ;  but  his  fiery  hatred 
of  oppression  and  shams,  his  calm  defiance  of 
public  obloquy,  his  power  to  charm  men  of  the 
world,  forbid  us  to  regard  him  as  in  any  sense 
effeminate.  In  his  writings  no  less  than  in  his 
character  and  in  his  appearance  this  blending  of 
essentially  manly  and  essentially  womanly  char- 
acteristics is  perceptible.  His  ideals  were  pas- 
sive rather  than  active ;  his  most  indisputably 
successful  poems  are  in  theme  and  tone  ex- 
pressions of  longing,  weakness,  pain,  and  sad- 
ness ;  his  best  descriptive  passages  are  hazy ; 
his  verse  is  fluid  and  melodious  rather  than 
deeply  harmonious.  On  the  other  hand,  he  has 
had  the  power  to  inspire  strong  souls  with  his 
ideals ;  more  than  any  other  of  our  poets  he  has 
caught  the  Greek  secret  of  endowing  with  life 
mythical  figures  and  conceptions ;  he  was  a 
scholar,  a  critic,  a  man  of  taste,  and  a  prose- 
writer  of  no  mean  order ;  his  genius  was  varied 
and  copious  beyond  that  of  most  of  his  contem- 
poraries. With  regard  to  his  final  rank  in  Eng- 
lish literature  no  consensus  of  opinion  seems  at- 
tainable. While  the  public  indifference  that  de- 
pressed him  in  his  own  day  has  long  been  over- 
come, he  has  never  attained  true  popularity 
either  at  home  or  abroad,  and  his  critics  are 
only  too  likely  to  become  his  worshippers  or 
else  to  display  too  openly  a  feeling  of  hostility 
toward  his  life  and  w'orks.  He  is  still  too  much 
the  idol  of  advanced  spirits  and  of  people  who 
are  inclined  to  be  a  trifle  exquisite  in  their  lit- 
erary tastes  and  somewhat  supercilious  with  re- 
gard to  the  tastes  of  others.  His  position  as  a 
great  poet  is  scarcely  open  to  question,  but  his 
position  as  a  genuine  classic  in  the  fullest  sense 
of  the  term  is  surely  doubtful  so  long  as  Mat- 
thew Arnold  and  other  qualified  critics  dissent 
from  the  praise  of  his  ideals,  the  defense  of  his 
conduct,  and  the  enthusiasm  for  his  elaborate 
poems  such  as  'Prometheus  Unbound'  to  be 
encountered  in  extravagant  measure  in  the 
books  and  essays  of  his  admirers.  Perhaps  it  is 
safe  to  conclude  that,  while  his  conduct  must  be 
censured  in  many  particulars,  his  character 
must  be  pronounced  singularly  winning  and 
lovable,  and,  that,  while  his  elaborate  poems, 
though  wonderful,  are  not  sustained  works  of 
art,  his  genius  as  a  lyrical  poet  is  in  range  and 
quality  unique  and  extraordinarily  high. 

Bibliography. — ^  Various  volumes  of  Shelley's 
poems,  imperfect  and  in  some  cases  pirated, 
helped  to  spread  his  small  reputation  until  iSjg, 
when  Mrs.  Shelley  published  an  edition  of  his 
works  in  four  volumes.  Many  important  poems 
and  letters  have  since  been  published  —  e.  g  in 
Richard  Garnett's  'Relics  of  Shelley>  (1862). 
The  most  complete  edition  of  the  works  in  verse 
and  prose  is  that  by  H.  B.  Forman  (8  vols., 
1876-80).  There  are  good  editions  of  the 
poetry  —  in  several  volumes  —  bv  Forman  (the 
■new  'Aldine,'  1802),  G.  E.  Woodberry,  and 
others  —  also  in  one  volume  bv  Do'wden 
('Globe>),  Woodberry  (American  'Cam- 
bridge*), and  T.  Hutchinson  ('Oxford,'  1904 
—  the  latest  and  fullest).    The  prose  works  were 


edited  by  R.  H.  Shepherd  in  1888  (2  vols.). 
The  authoritative  biography  is  that  b.v  Edward 
Dowden  (2  vols.,  1886) — too  plainly  the  work 
of  an  advocate,  as  J.  C.  Jeaffreson's  'The  Real 
Shelley'  (2  vols.,  1885)  is  the  work  of  a  prose- 
cutor. Two  good  short  biographies  are  those  by 
J.  A.  Synionds  ('English  Men  of  Letters,' 
1878)  aiid  William  Sharp  ('Great  Writers,' 
18S7.  with  a  bibliography).  See  also  works  by 
F.  Rabbe,  H.  S.  Salt,  and  others  and,  of  course, 
the  earlier  lives  by  Medwin  (1847)  and  Hogg 
(1858),  Trelawny's  'Recollections  of  Shelley 
and  Byron.'  Leigh  Hunt's  'Autobiography,'  and 
other  books  by  this  devoted  friend,  etc.  Of 
critical  essays  there  is  a  large  number  and  va- 
riety— -see  especially  those  by  Matthew  Arnold, 
Walter  Bagehot.  Dowden,  Garnett.  Leslie 
Stephen,  and  ^^'oodberry.  For  bibliography  con- 
sult Forman's   'Shelley  Library.' 

William  P.  Trent, 
Professor     of     English     Literature,     Columbia 
University. 

Shelter  Island,  N.  Y.,  island  and  town- 
ship, Suffolk  county:  situated  at  th.e  eastern 
end  of  Long  Island  between  Peconic  and  Gardi- 
ner's Bays ;  length  eight  miles  ;  width  four.  It 
is  connected  with  the  mainland  and  the  Long 
Island  Railroad  by  ferry  to  Greenport.  The 
island  was  originally  owned  by  the  Manhasset 
Indians :  was  acquired  by  Lord  Sterling,  and 
during  colonial  times  belonged  to  the  jurisdic- 
tion of  Connecticut.  The  coast  line  is  irregular 
and  deeply  indented  with  small  bays  and  inlets, 
pfTording  good  harbors  for  vachts  and  small 
craft:  there  are  excellent  facilities  for  pleasure 
boating  and  fishing,  and  the  island  is  a  popular 
summer  resort  and  a  Methodist  camp-meeting 
place.  The  New  York  Yacht  Club  has  a  station 
on  the  northern  coast.  Pop.  (1890)  921  ;  ( iqoo) 
1,066. 

Shem,  the  eldest  son  of  Noah :  according 
to  tlie  Mosaic  account,  he  is  the  father  of  all 
the  nations  that  inhabited  southwestern  Asia 
(Gen.  X.  21-31),  a  territory  inclusive  of  Syria, 
Chaldsa,  parts  of  Assyria,  of  Persia,  and  of 
the  .-Xrabian  peninsula.  Hence  the  inhabitants 
are  called  Semites,  and  their  language  and  civili- 
zation styled  Semitic.    See  Semitic  L.\ngu.^oes. 

Shemakha,  she-ma-ka'.  Russia,  in  Trans- 
caucasia, on  the  Zagolovai,  about  63  miles 
northwest  of  Baku.  It  is  situated  in  the  midst 
of  mountains,  on  verdant  slopes  and  was  once 
a  commercial  centre.  It  has,  however,  suffered 
from  earthquakes,  and  one  in  1002  almost  de- 
stroyed it.  Silk  manufacture  is  the  chief  indu.s- 
try.  Shemakha's  history  from  1712  w-as  one  of 
almost  continuous  warfare :  it  was  captured  and 
occupied  in  turn  by  various  Persian.  Turkish, 
and  Russian  commanders.     Pop.  25.000. 

Shen-si,  shen-se',  China,  a  northern  in- 
terior province,  bounded  on  the  north  bv  the 
Great  WM.  which  divides  it  from  Mongo'ia.  on 
the  east  b)-  Shan-si  and  Honan,  on  the  south- 
east by  Hu-peh.  on  the  south  by  Sze-chuen.  and 
on  the  west  by  Kan-su ;  area.  75,270  square 
miles.  It  is  traversed  by  the  Pehling  range, 
separating  the  basins  of  the  Hwang-ho  and 
Yang-tse  or  Yellow  and  Great  Rivers:  is  well 
watered,  chiefly  by  the  Wei-ho.  Loh.  and  Wu- 
ting;  produces  good  crops  of  wheat,  millet,  and 
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cotton ;  rears  great  numbers  of  hofses,  cattle, 
goats,  and  sheep;  and  lias  mines  of  iron,  copper, 
kad,  coal,  and  gold.  These,  with  rhubarb,  musk, 
and  wax,  arc  the  chief  exports.     Pop.  8450,200. 

Shenandoah,  shen-an-do'a.  Pa.,  borough  in 
Schuylkill  County;  on  the  Pennsylvania,  the 
Philadelphia  &  R.,  and  the  Lehigh  Valley 
R.R.'s ;  about  100  miles  northwest  of  Philadel- 
phia and  12  miles  north  by  east  of  Pottsville, 
the  county-seat.  The  place  was  settled  about 
1850  by  William  Kelley,  but  was  not  laid  out 
as  a  city  until  1862;  in  1866  it  was  incorporated 
as  a  borough.  It  is  the  commercial  and  indus- 
trial centre  of  a  region  rich  in  anthracite  coal ; 
si.x  of  the  largest  collieries  in  the  country  are 
within  the  limits  of  the  borough,  and  a  number 
of  other  large  collieries  are  within  a  one-mile 
radius.  The  chief  industries  of  the  place  are 
connected  with  the  mining  and  shipping  of  coal ; 
machine  shops,  mining-tool  works,  and  foundries 
are  among  the  manufactories.  Other  manufac- 
turing establishments  are  hat  and  cap  factories, 
brewery,  and  printing  establishments.  There  are 
20  churches,  representing  seven  different  denomi- 
nations, seven  public  schools,  five  parish  schools, 
and  a  public  library.  The  two  national  banks 
have  a  combined  capital  of  $200,000.  There  are 
also  a  savings  bank  and  three  building  and  loan 
associations.  The  government  is  administered 
by  a  chief  burgess  and  a  council  of  15  members 
chosen  at  popular  election.  Pop.  (1880)  10,147; 
(1890)    15,944;   (1900)   20,.32I. 

Shenandoah,  a  river  in  Virginia  which  has 
its  source  in  Augusta  County,  and  flows  north- 
east, on  the  west  side  of  and  nearly  parallel  to 
the  Blue  Ridge.  It  enters  the  Potomac  at  Har- 
per's Ferry,  W.  Va.  Its  total  length  is  about  170 
miles.  It  flows  rapidly  over  nearly  all  its  course 
and  furnislics  extensive  water-power  which  is 
used  for  manufacturing  and  has  contributed 
greatly  toward  the  industrial  prosperity  of  the 
valley. 

Shenandoah,  The,  a  ship  named  after  the 
Shenandoah  River,  Virginia,  bought  by  the  Con- 
lederate  Stales  during  the  American  War  of  the 
Confederacy  and  in  commission  as  a  privateer 
during  the  last  year  of  that  war.  The  Shenan- 
doah was  built  in  Glasgow  in  1863;  she  was 
intended  for  the  far  Eastern  trade  but  was  pur- 
chased by  the  Confederates  in  1864  and  in  Octo- 
ber of  that  year  was  commissioned  as  a  privateer. 
The  ship,  named  the  Sea  King,  had  sailed 
from  London  for  Madeira,  where  she  received 
her  privateersnian's  crew,  composed  mostly  of 
officers  from  the  Sumter,  the  Alabama,  then  de- 
stroyed, and  the  Georgia,  and  common  sailors, 
under  the  cnniniand  of  Captain  James  I.  Wad- 
dell.  The  Shenandoah  sailed  from  Madeira  and 
circumnavigated  the  globe,  via  Melbourne,  being 
the  only  Confederate  vessel  to  do  so.  In  the 
course  of  her  career  she  captured  or  destroyed 
39  of  the  enemy's  vessels,  valued  in  the  aggre- 
gate at  about  $2,000,000.  Her  last  action,  the 
last  hostility  of  the  war,  was  on  28  Juno 
1865,  about  three  months  after  the  war  bad 
ended,  when  the  Shenandoah  appeared  among 
the  -'\merican  whalers  near  the  Bering  Straits 
and  captured  ten  vessels  before  nightfall.  On 
2  August  Captain  Waddell  learned  from  an 
English  bark  of  Lee's  surrender,  five  months  be- 
fore. He  sailed  at  once  to  Liverpool  and  deliv- 
ered his  ship  to  the  British  man-of-war  Done- 


gal, never  having  been  captured  nor  defeated  in 
his  entire  career.  The  British  government  re- 
leased all  of  the  crew  not  Brilish-born  and 
turned  the  vessel  over  to  the  American  consul. 

Shenandoah  Mountains,  a  range  in  Vir- 
ginia, belonging  to  the  Alleghanies,  extending 
northeast  and  southwest,  and  forming  the  west- 
ern boundary  of  the  Shenandoah  Valley. 

Shenandoah  Valley,  Va.,  between  the 
Shenandoah  Mountains  on  the  west  and  the  Blue 
Ridge  Mountains  on  the  east.  It  is  noted  for  its 
beautiful  scenery,  and  the  variety  and  beauty 
of  its  vegetation.  The  large  forests  found  here 
contain  chestnut,  hickory,  oak,  and  other  hard- 
wood trees.  The  valley  acquired  a  world-wide 
fame  during  the  Civil  War,  when  it  was  the 
scene  of  many  encounters.  In  1862  took  place 
here  the  campaign  of  "Stonewall"  Jackson 
(q.v.),  and  in  1864  it  was  the  scene  of  the  cam- 
paigning of  Philip  Henry  Sheridan  (q.v.). 

Shenandoah    Valley,    MiUtary    Operations 

in.  At  the  beginning  of  the  Civil  War  the 
Shenandoah  Valley  was  the  garden  spot  of 
Virginia,  full  of  grain  and  hay,  and  teeming 
with  live  stock  and  other  supplies  essential  to 
the  Confederates.  It  became  the  beaten  track 
and  alternately  the  camping-ground  of  both  ar- 
mies, witnessed  much  brilliant  strategy  and 
many  hard-fought  battles,  and  at  the  close  of 
the  war  was  a  scene  of  desolation.  Its  topography 
favored  the  Confederates,  since,  as  covered  on 
the  east  by  the  Blue  Ridge,  it  was  the  easiest 
route  for  threatening  Wa.shington,  and  the  most 
direct  route  for  their  armies  to  move  into  Mary- 
land and  Pennsylvania. 

1&61. —  Virginia  passed  an  ordinance  of  se- 
cession on  17  April,  and  the  next  night  State 
troops  moving,  without  authority  of  the  gov- 
ernor, from  Staunton  and  other  points  in  the 
valley,  seized  Harper's  Ferry,  with  its  arsenal, 
armory,  and  munitions  of  war,  the  small  United 
States  guard  abandoning  the  place  and  retreat- 
ing to  Carlisle,  Pa.  The  town  was  speedily  oc- 
cupied by  several  Virginia  regiments,  and  Col. 
T.  J.  Jackson  put  in  command.  Jackson  was 
relieved  by  Gen.  J.  E.  Johnston  23  May.  Upon 
the  dash  of  Col,  Lew  Wallace  on  Romney  (q.v.), 
13  June,  and  the  approach  of  Gen.  R.  Patterson 
from  Chambersburg  to  Willianisport,  tlireaten- 
ing  his  position,  Johnston,  15  June,  burned  all 
the  bridges  of  the  Potomac  from  Harper's  Ferry 
northward  to  Willianisport,  abandoned  Har- 
per's Ferry  and  fell  back  to  Winchester.  On 
2  July  Patterson  crossed  the  Potomac  at  Wil- 
lianisport, occupied  Martinsburg  and.  under  Gen. 
Scott's  order,  threatened  Johnston  at  Winches- 
ter, to  hold  him  there,  while  Gen.  McDowell 
advanced  on  Gen.  Beauregard  at  Bull  Run ;  but. 
18  July,  Johnslon  eluded  Patterson,  and  with 
0,000  men  marched  through  Asbby's  Gap  to 
Piedmont  and  took  cars  for  Manassas.  The 
Union  occupation  of  the  lower  valley  was  brief; 
Patterson,  after  Johnston  had  left  his  front, 
falling  back  to  Harper's  Ferry,  where  25  July 
he  was  relieved  by  Gen.  Banks,  and  the  Union 
troops,  save  a  small  guard  at  Harper's  Ferry, 
were  withdrawn  to  the  Maryland  side  of  the 
Potomac.  Late  in  October  "Stonewall"  Jack- 
son was  assigned  to  the  command  of  the  Con- 
federate forces  in  the  lower  valley,  with  head- 
quarters at  Winchester,  and  was  foinforc''.  *•.? 
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Loring's  division  from  West  Virginia.  Jackson 
swept  tlie  few  Union  outposts  from  tlie  fringes 
of  the  valley,  broke  the  Baltimore  and  Ohio 
Railroad  and  Chesapeake  and  Ohio  Canal  in 
several  places,  as  far  westward  as  Hancock,  and 
10  Jan.  1862  drove  the  Union  forces  from  Rom- 
ney  and  occupied  it  with  Loring's  division.  By 
orders  of  the  Confederate  secretary  of  war,  31 
January,  Loring  was  withdrawn  from  Romney 
to  Winchester,  where  Jackson  remained  during 
the  rest  of  the  winter,  the  Union  forces  again 
occupying  Romney  on  7  February,  demonstrat- 
ing on  Winchester,  and  sending  expeditions 
southward  to  bring  in  cattle. 

1S62. — -Active  operations  began  in  the  valley 
late  in  February  by  the  movement  of  two  Union 
divisions  across  the  Potomac  at  Harper's  Ferry 
and  an  advance  on  Winchester,  near  which 
Lander's  division  from  Romney  and  the  south 
branch  of  the  Potomac  joined  the  column. 
Manassas  and  Centreville  were  evacuated  by 
Gen.  Johnston  on  8  and  g  March,  and  Jackson, 
with  his  5,000  men,  under  Johnston's  order, 
abandoned  Winchester  on  the  night  of  the  nth, 
as  he  was  on  the  eve  of  giving  battle  to  Gen. 
Banks,  and  fell  back  up  the  valley  42  miles  to 
Mount  Jackson,  followed  by  Shields'  (formerly 
Lander's)  division  of  Banks'  corps.  On  the 
20th  Shields  moved  back  to  Winchester,  fol- 
lowed by  Jackson.  Informed  on  the  march  that 
part  of  Banks'  corps  was  being  sent  from  the 
valley  to  reinforce  McClellan  east  of  the  Blue 
Ridge,  Jackson,  in  order  to  detain  it  in  the  val- 
ley, pressed  Shields  closely,  skirmished  with  him 
on  the  evening  of  the  22d,  and  ne.xt  day  brought 
him  to  battle  at  Kernstown  (q.v.),  less  than 
four  miles  south  of  Winchester,  and  being  de- 
feated, again  retreated  up  the  valley.  His  ac- 
tion had  the  desired  effect ;  Williams'  division, 
that  was  on  the  march  through  Snicker's  Gap 
of  the  Blue  Ridge,  was  recalled,  and  Banks 
again  pursued  Jackson  up  the  valley  as  far  as 
Harrisonburg,  66  miles  from  Winchester,  Jack- 
son falling  back  to  Swift  Run  Gap,  in  the  Blue 
Ridge,  on  the  road  from  Harrisonburg  to  Gor- 
donsville,  where  he  watched  an  opportunity  to 
strike  Banks  in  flank  and  rear  should  he  ad- 
vance from  Harrisonburg  to  Staunton.  Under 
President  Lincoln's  order  Banks  fell  back  to 
Strasburg,  and  Gen.  Fremont,  commanding  a 
corps,  was  ordered  to  move  from  Franklin  and 
Monterey  to  co-operate  with  Banks  in  an  ad- 
vance on  Staunton.  Jackson,  informed  of  Fre- 
mont's advance,  made  a  rapid  movement  from 
Swift  Run  Gap  to  Staunton  and,  pushing 
through  that  place  on  5  Mav,  engaged  Fre- 
mont's advance,  under  Gens.  Schenck  and  Mil- 
roy,  on  the  8th,  and  in  a  hard-fought  battle 
checked  it,  Schenck  falling  back  to  Franklin. 
(See  McDowell,  B.\ttle  of.)  Jackson  fol- 
lowed to  Franklin,  found  Schenck  too  strongly 
posted  to  attack  and  on  the  12th  began  his 
return  march  to  the  valley  to  attack  Banks.  On 
the  19th  he  started  from  Mount  Solon,  near 
Harrisonburg,  on  the  21st  crossed  the  Massa- 
nutton  Mountains  from  New  Market  to  Luray, 
and,  joined  by  Ewell's  division,  swept  down  the 
Luray  Valley,  with  over  16.000  men  and  48  guns, 
defeated  Col.  Kenly's  command  of  goo  men  at 
Front  Royal  (q.v.),  23  May  and  pursuing,  cap- 
tured the  most  of  it.  This  movement  turned 
Banks'   fortified  position  at   Strasburg,  and  on 


the  morning  of  the  24th  Banks  retreated  north- 
ward on  the  valley  pike,  was  struck  in  flank  by 
Jackson  at  Middletown  and  Newtown,  but 
foiled  his  efforts  to  intercept  him,  and  after  a 
running  fight  from  Middletown  to  Winchester, 
halted  on  the  night  of  the  24th  at  Winchester 
to  give  battle.  On  the  morning  of  the  2Sth 
Jackson  attacked  Banks,  who  had  about  7,000 
men,  defeated  him  and  drove  him  across  the 
Potomac  at  Williamsport.  (See  Winchester, 
Battle  of.)  Jackson  halted  his  main  body  a 
few  miles  beyond  Winchester,  but  the  cavalry 
followed  Banks  to  the  river.  On  the  28th  Jack- 
son sent  part  of  his  force  toward  Harper's 
Ferry,  which  made  a  demonstration,  as  though 
intending  to  force  the  position  and  cross  into 
Maryland.  Meanwhile  Fremont  and  McDowell, 
moving  respectively  from  Franklin  on  the  west 
and  Fredericksburg  on  the  east,  were  converging 
on  Strasburg,  in  Jackson's  rear,  to  cut  him  off, 
upon  which  he  abandoned  his  demonstration  on 
Harper's  Ferry  and,  starting  from  Winchester 
early  in  the  morning  of  the  31st,  by  a  rapid 
march  slipped  through  the  net  prepared  for  him 
and  arrived  at  Strasburg  i  June,  Fremont's 
skirmishers  being  within  a  mile  of  the  road  over 
which  he  passed.  Ne.xt  day  Fremont  gave  a 
stern  chase  on  the  valley  pike,  and  Shields'  divi- 
sion, now  of  I^IcDowell's  corps,  marching  by 
Luray  Valley,  endeavored  to  reach  Jackson's 
rear  or  strike  him  in  flank.  Fremont  pressed 
his  rear  closely  in  many  sharp  encounters,  driv- 
ing him  steadily  through  Woodstock,  Edenburg, 
and  Mount  Jackson ;  but  Jackson,  avoiding  a 
general  engagement,  when  arriving  at  Harrison- 
burg, sent  his  sick  and  wounded  to  Staunton, 
and  6  June,  turning  to  the  left,  marched  toward 
Port  Republic.  Later  in  the  day  his  rear-guard 
had  an  encounter  with  Fremont's  advance  neat 
Harrisonburg  (q.v.),  in  which  Gen.  Turner 
Ashby,  a  gallant  Confederate  cavalry  com- 
mander, was  killed,  and  the  result  of  which  was 
that  Fremont's  advance  was  repulsed.  Fremont 
advanced  in  force  from  Harrisonburg  on  the 
morning  of  the  8th,  and  at  Cross  Keys  (q.v.) 
was  met  by  Jackson,  who,  after  a  severe  fight, 
repulsed  him.  Leaving  Ewell's  division  to  re- 
sist Fremont,  should  he  renew  the  fight  next 
morning,  Jackson  marched  the  rest  of  his  army 
to  Port  Republic  to  meet  Shields,  who  was 
moving  up  Luray  Valley,  and  whose  advance, 
under  Col.  Carroll,  had  dashed  into  Port  Re- 
public on  the  morning  of  the  8th,  was  driven 
out  and  ioined  later  in  the  day  by  a  brigade 
under  Col.  E.  B.  Tyler.  Jackson  attacked 
the  two  brigades  of  Tyler  on  the  morning  of  the 
gth,  and  at  first  was  repulsed,  but  finally,  on 
being  reinforced,  after  a  hard  fight,  drove  Tyler 
from  the  field  and  back  to  Conrad's  Store,  on 
the  other  two  brigades  of  Shields'  division.  ( See 
Port  Republic,  B.\ttle  of.)  Ewell  had  been 
recalled  from  Fremont's  front,  the  bridge  over 
the  South  Branch  destroyed,  thus  checking  Fre- 
mont's pursuit,  and  that  night  Jackson  marched 
to  Brown's  Gap  in  the  Blue  Ridge.  Fremont 
and  Shields  were  ordered  to  cease  pursuit  and 
fall  back,  the  former  to  Middletown  to  join 
Sigel  and  Banks,  who  had  advanced  from  Har- 
per's Ferry  and  Williamsport,  the  latter  to  join 
his  corps  at  Fredericksburg.  The  Valley  cam- 
paign of  1862  established  Jackson's  fame  as  a 
soldier.     From  the  date  of  his  arrival  at  Staun- 
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ton,  5  May,  lo  the  battle  of  Port  Republic  was  33 
<lays,  during  which  he  had  marched  about  300 
miles,  lighting  four  battles  and  engaging  in 
many  other  encounters,  and  with  16.000  men  had 
kept  60,000  Union  troops  employed,  and  par- 
alyzed McClclIan's  campaign  against  Richmond. 
On  17  June  Jackson  stole  quietly  away  from 
Brown's  Gap  to  join  Lee  on  the  Chickahominy. 
Munford's  cavalry  brigade  and  a  few  infantry 
were  left  in  the  valley  to  demonstrate  in  the 
direction  of  Strasburg,  and  Munford  was  soon 
relieved  by  Robertson's  brigade,  which  took  post 
at  Harrisonburg  and  New  Market.  When  Gen. 
Pope,  27  June,  took  command  of  the  Army  of 
Virginia,  formed  by  the  corps  of  Fremont, 
Banks,  and  McDowell,  he  withdrew  Fremont  and 
Banks  from  the  valley  to  the  east  of  the  Blue 
Ridge,  leaving  garrisons  of  a  small  brigade  each 
at  Winchester,  Martinsburg,  and  Harper's  Ferry 
to  cover  the  Baltimore  and  Ohio  Railroad. 
Throughout  July  and  August  1862  the  valley 
enjoyed  comparative  quiet.  Ih  August  Gen. 
Lee  advanced  upon  Pope  and  drove  him  back 
to  the  defenses  of  Washington,  then  crossed  the 
Potomac  into  Maryland  by  a  route  east  of  the 
Blue  Ridge.  Upon  arriving  at  Frederick  and 
finding,  contrary  to  his  expectations,  that  Mar- 
tinsburg, Winchester,  and  Harper's  Ferry  were 
still  held  by  Union  troops,  interposing  on  his 
proposed  line  of  supply  tlirough  the  Shenandoah 
Valley  and  interfering  with  his  intended  move- 
ment into  Pennsylvania,  on  10  September  he 
sent  "Stonewall"  Jackson  across  the  Potomac 
at  Williamsport  to  clear  the  valley  of  Union 
troops  and  capture  those  at  Harper's  Ferry. 
'Winchester  had  already  been  abandoned ;  Gen. 
White  was  driven  from  Martinsburg  to  Har- 
per's Ferry  on  the  nth,  and  on  the  morning  of 
the  15th  Harper's  Ferry  surrendered  and  the 
«ntire  valley  was  once  more  in  Confederate  pos- 
session. When  Lee  withdrew  across  the  Poto- 
mac, after  the  battle  of  Antietam,  he  halted  a 
month  on  tlie  Opequon  and  near  Winchester ; 
but  when  McClellan  began  crossing  tlie  Potomac 
at  Berlin,  on  25  October,  and  moved  along  the 
east  foot  of  the  Blue  Ridge,  Lee  set  his  troops 
in  motion  up  the  valley,  contesting  w'th  Mc- 
Clellan possession  of  the  passes  leading  into  the 
\alley,  and  marching  Longstreet's  corps  through 
Chester  Gap  to  Culpeper  Court  House,  leaving 
Jackson's  corps  in  the  valley,  near  Wincliester, 
with  one  division  at  Cliester  Gap.  McClellan 
was  relieved  from  command  of  the  Army  of  the 
Potomac  7  November,  and  Burnside,  who  suc- 
ceeded him,  marched  for  Fredericksburg,  and 
when  his  advance  appeared  before  that  place  on 
the  17th,  Jackson  withdrew  from  the  valley  by 
way  of  Swift  Run  Gap,  and  joined  Lee  at 
Fredericksburg,  leaving  in  the  valley  a  strong 
lirigade  of  cavalry,  supported  by  a  small  force 
of  infantry.  Union  forces  now  crossed  the 
Potomac  and  the  Confederates  were  pushed  up 
the  valley  to  New  Market,  and  again  the  Union 
trsops  occupied  the  lower  valley,  holding  Win- 
chester, Martinsburg,  and  Ronmey,  witii  out- 
posts at  Strasburg,  and  scouting  up  the  valley 
of  the  South  I?ranrh  as  far  as  Monterey.  Under 
cover  of  this  occupation  the  Baltimore  and  Ohio 
Railroad  was  repaired. 

186^. —  Active  operatior,s  in  the  valley  began 
this  year  by  a  Confederate  raid  from  near 
Staunton   to   destroy   the    Baltimore   and    Ohio 


Railroad  west  of  New  Creek,  which  resulted  in 
several  encounters,  and  was  partially  success- 
ful, many  bridges  being  burned  and  the  road 
broken  in  places  as  far  westward  as  Clarks- 
burg, W.  Va.  While  these  movements  were  in 
progress  Gen.  Lee  defeated  Hooker  at  Chancel- 
lorsville,  after  which  he  immediately  began 
preparations  for  his  second  invasion  of  Marvdand 
which  culminated  in  the  battle  of  Gettysburg, 
and  chose  the  route  through  the  Shenandoah 
Valley,  which  offered  a  safe  line  of  opera- 
tions, and  was  held  by  Union  troops  not  suffi- 
cient in  numbers  to  present  a  serious  obstacle. 
Gen.  Milroy,  with  about  9,000  men,  occupied 
Winchester,  with  a  brigade  in  observation  at 
Berryville;  Gen.  Kelley,  with  10,000  men,  was 
at  Harper's  Ferry;  and  a  detachment  of  1,200 
men  and  a  battery,  under  Col.  B.  F.  Smith,  at 
Martinsburg.  There  were  outposts  at  Romney, 
and  also  toward  Strasburg  and  Front  Royal, 
watching  the  Confederate  cavalry  and  infantry 
under  Gen.  Jenkins  in  the  upper  valley.  Lee 
began  his  movement  7  June  by  ordering  Gen. 
Imboden,  then  near  Monterey,  to  move  on  Rom- 
ney, by  way  of  the  South  Branch  of  the  Poto- 
mac, and  directing  Jenkins,  with  his  brigade  of 
cavalry,  to  march  down  the  valley  and  concen- 
trate at  Strasburg  or  Front  Royal,  to  co-operate 
with  the  advance  of  the  army.  Ewell's  corps, 
leaving  Brandy  Station  on  10  June,  passed 
through  Chester  Gap  and,  marching  by  way  of 
Front  Royal  arrived  at  Cedarville  on  the  even- 
ing of  the  I2th,  where  Ewell  detached  Jenkins' 
cavalry  brigade  and  Rodes'  division  of  infantry 
to  capture  MacRcynolds'  brigade  at  Berryville ; 
but  .\lacReynolds,  discovering  their  approach, 
witlidrcw  to  Winchester,  whicli  he  reached  by  a 
roundabout  way,  on  the  13th.  Rodes  and  Jen- 
kins, avoiding  Winchester,  then  pushed  on 
to  Martinsburg  and,  on  the  14th,  drove  Smith 
and  his  battery  from  the  place,  capturing 
five  guns  of  the  battery  that  were  retiring  on 
the  Williamsport  road,  Smith  and  his  infantry 
escaping  by  crossing  the  Potom.ac  at  Shepherds- 
town  Ford  and  moving  to  Maryland  Heights. 
Meanwhile  Ewell,  with  the  two  divisions  of 
Early  and  Edward  Johnson,  marched  direct 
on  Winchester,  surrounding  and  capturing 
most  of  Milroy's  command,  on  the  15th,  after 
a  hard  fight,  part  of  those  who  escaped, 
reaching  Harper's  Ferry,  and  part  crossing 
the  Potomac  at  Hancock.  (.See  Winches- 
ter, Si:rnND  Battle  ok.)  On  the  15th  Early 
crossed  the  Potomac  at  Williamsport  and  Shep- 
herdstown  Ford,  and  occupied  llagcrstown  and 
Sharpsburg.  On  tlie  17th  the  garrison  at  Har- 
per's l'"crry  was  withdrawn  to  Maryland  Heights. 
Imboden  had  driven  the  Union  troops  from 
Romney,  and  collected  a  large  herd  of  cattle, 
and  once  more  the  valley  of  the  Shenandoah 
was  cleared  of  Union  troops.  Gen.  Lee  reports 
that  as  the  result  of  these  operations  Ewell 
captured  4,000  prisoners,  with  their  arms,  28 
guns,  1 1  colors,  300  loaded  wagons,  with  their 
teams,  and  a  considerable  quantity  of  stores  of 
all  descriptions.  After  Gettysburg  Lcc  re- 
crossed  the  Potomac  at  Williamsport  on  the 
night  of  13  July  and  marched  to  Winchester 
and  Bunker  Hill.  When  Meade  crossed  the 
Potomac  south  of  Harper's  Ferry,  Longstreet's 
corps  moved  up  the  valley,  crossed  the  Blue 
Ridge   at    Chester   Gap,   and    marched    to   Ciil' 
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peper  Court  House,  where  it  arrived  on  the 
24th.  A.  P.  Hill's  corps  followed  by  the  same 
route,  and  Ewell's,  after  pursuing  Kelley's  Union 
troops  west  of  Martinsburg.  found  Chester  Gap 
and  Manassas  Gap  held  by  Meade,  who  was 
marching  along  the  east  side  of  the  Blue  Ridge, 
and  crossing  higher  up,  at  Thornton's  Gap, 
joined  the  army  at  Culpeper.  (See  Manassas 
Gap,  Engagement  at.)  Again  the  lower  val- 
ley was  reoccupied  by  Union  troops,  and  re- 
mained in  their  possession  at  the  opening  of  the 
campaign  of  1864.  Late  in  the  year  Gen.  Early 
was  put  in  command  of  two  infantry  brigades 
and  some  cavalry  to  hold  the  upper  valley, 
annoy  the  Union  forces  at  Winchester,  and 
collect  and  bring  away  everything  useful  to  the 
Union  troops  or  his  own,  and  especially  to  buy 
or  seize  cattle,  horses,  sheep,  and  hogs,  in  which 
the  lower  valley  and  that  of  the  South  Branch 
abounded.  His  instructions  to  do  this  were 
carried  out  to  the  letter,  and  the  winter  of 
1863-4  witnessed  one  of  the  most  remarkable 
foraging  campaigns  known,  in  which  the  lower 
valley  and  that  of  the  South  Branch  were 
stripped  of  thousands  of  animals.  These  forag- 
ing parties  brought  on  many  collisions  between 
the  opposing  troops. 

J864. —  In  the  general  movement  planned  by 
Gen.  Grant  for  the  armies  under  his  command 
in  May  1864,  Gen.  Sigel,  who  had  command  in 
the  Shenandoah  Valley,  was  to  advance  from 
Harper's  Ferry  and  Winchester  up  the  valley, 
seize  the  rich  stores  of  grain,  and  form  a  junc- 
tion with  Gen.  Crook,  who,  with  cavalry,  infan- 
try, and  artillery,  was  to  march  from  the  mouth 
of  Gauley  River,  W.  Va.,  to  destroy  the  Vir- 
ginia and  Tennessee  Railroad  and  reinforce 
Sigel  at  Staunton,  for  a  movement  on  Lynch- 
burg. Sigel  had  about  24,000  men  in  his  de- 
partment, most  of  them  guarding  the  railroad 
from  the  Monocacy  and  Harper's  Ferry  to  Par- 
kersburg  and  Wheeling.  He  concentrated  part 
of  his  command  at  Winchester,  ordered  his 
cavalry  to  Cedar  Creek  and  Strasburg  and, 
starting  from  Winchester  9  May,  with  5,500  in- 
fantry and  artillery,  1,000  cavalry,  and  28  guns, 
moved  up  the  valley.  His  cavalry  had  several 
mishaps  and  was  badly  punished  and,  after  a 
severe  defeat  of  his  command  by  Gen.  Breckin- 
ridge at  New  Market,  15  May,  he  retreated  to 
Cedar  Creek.  Gen.  Hunter  relieved  him  on  the 
2ist  and,  being  reinforced  to  8,500  men,  ad- 
vanced upon  Gen.  W.  E.  Jones  at  Piedmont, 
defeated  him  there  5  June,  and  next  day  occu- 
pied Staunton.  (See  Piedmont,  B.\ttle  of.) 
At  Staunton  Hunter  was  joined  by  Gens.  Crook 
and  Averell,  and  began  the  work  of  destruction, 
thoroughly  and  quickly  completed  it,  and  on 
the  7th  marched  on  Lynchburg,  which  he  failed 
to  take,  and  was  driven  westward  by  Gen.  Early, 
who,  with  his  corps  of  8.000  men,  had  been  sent 
by  Gen.  Lee,  12  June,  from  Gaines'  Mill  to  expel 
Hunter  from  the  valley  and.  if  possible,  destroy 
him,  and  then  threaten  Washington.  It  may 
here  be  stated  that  Hunter,  Crook,  and  Averell 
marched  to  the  Kanawha,  and  thus  left  the  val- 
ley open  to  Early.  On  23  June  Early  began  his 
return  march  from  the  pursuit  of  Hunter,  and 
reached  Staunton  on  the  27th.  He  had  been 
joined  by  Gen.  Breckinridge's  division  of  infan- 
try, and  McCausland's  brigade  of  cavalry.  On 
the  29th  he  sent  the  greater  part  of  his  cavalry 


to  destroy  the  bridges  of  the  Baltimore  and  Ohio 
Railroad,  and  with  his  main  body  pushed  dowii- 
the  valley  turnpike,  reaching  Winchester  2  July. 
After  driving  all  the  L'nion  troops  from  the 
lower  valley,  and  destroying  as  much  as  possible 
of  the  railroad  and  canal,  he  crossed  the  Poto 
mac  at  Shepherdstown,  demonstrated  on  Mary- 
land Heights  (q.v),  and  marching  through 
Frederick,  defeated  Gen.  Lew  Wallace  at 
Monocacy  (q.v.),  9  July,  and  then  marched  on 
Washington  (q.v.).  Failing  to  take  ^^'ashington 
by  surprise,  as  he  had  hoped  to  do,  he  retraced 
his  steps,  recrossed  the  Potomac  at  White's 
Ford  on  the  14th,  and  resting  two  days  near 
Leesburg,  moved  on  the  morning  of  the  i6th 
for  the  Shenandoah  Valley  by  way  of  Snicker's. 
Gap  in  the  Blue  Ridge ;  crossed  the  Shenandoah 
River  at  Snicker's  Ferry,  and  on  the  17th  took 
position  near  Berryville.  Meanwhile  Hunter 
and  Crook,  who  had  retreated  from  Lynchburg 
to  the  Kanawha,  had  come  by  steamboat  and 
railroad  and  joined  the  forces  at  Harper's  Ferry, 
and  on  the  i8th  and  19th  engaged  Early  at 
Snicker's  Ferry  and  Berry's  Ferry  (q.v.)  with- 
out success.  During  the  19th  Early  heard  that 
Averell's  division  of  cavalry,  which  also  had 
come  from  the  west,  was  marching  from  Alar- 
tinsburg  toward  Winchester,  threatening  his 
rear,  whereupon,  during  the  night,  he  began  a 
retreat  to  Strasburg.  Averell  defeated  Ram- 
seur's  division  at  Stephenson's  Depot  on  the 
20th,  which  caused  Early  to  move  back  with  one 
division  from  Newtown  to  Winchester ;  but 
being  threatened  by  the  Union  advance  from 
Berryville,  he  again  fell  back  to  Newtown,  and 
on  the  2ist  concentrated  his  infantry  near  Mid- 
dletown.  Next  day  he  fell  back  beyond  Cedar 
Creek  and  covered  all  the  roads  from  Winches- 
ter. Crook  and  Averell  united  their  forces  at 
Kernstown.  and  on  the  morning  of  the  24th 
Early  again  moved  on  Winchester,  attacked 
Crook,  and  drove  him  back,  pursuing  beyond 
Winchester.  (See  Kernstown,  Second  B.\ttle 
OF.)  Early  continued  the  pursuit  next  day  to- 
Bunker  Hill,  Crook  and  Averell  recrossing  the 
Potomac.  On  the  26th  Early  marched  to  Mar- 
tinsburg (q.v.).  and  devoted  the  27th  and  28th 
to  the  destruction  of  the  railroad  :  and  on  the 
29th  McCausland  crossed  the  Potomac  on  his 
noted  raid  to  Chambersburg,  Pa.  (q.v.).  Early- 
remained  at  Martinsburg  and  Bunker  Hill  until 
3  August,  sending  expeditions  into  Maryland  by 
Williamsport  and  Shepherdstown  fords  to  Ha- 
gerstown  and  Sharpsburg,  collecting  horses,  cat- 
tle, and  other  supplies,  and.  recrossing  the 
Potomac  on  the  6th,  concentrated  at  Bunker 
Hill  on  the  7th. 

Gen.  Grant  had  been  annoyed  and  disturbed 
by  these  Confederate  irruptions  and  operations 
in  the  valley,  and  had  come  to  the  decision  that 
it  should  be  made  untenable  for  either  army 
and  had  framed  instructions  for  Gen.  Hunter 
to  drive  the  Confederates  from  it  and  make  it 
a  waste,  where  no  army  could  live.  Hunter 
yielded  the  command  to  Gen.  Sheridan,  who 
assumed  command  7  August  and  proceeded  to 
carry  out  Grant's  instructions.  On  the  morning 
of  the  loth  Sheridan  marched  iiis  army,  which 
had  been  moved  to  Halltown,  near  Harper',* 
Ferry,  toward  Early's  line  of  communication, 
upon  which  Early  abandoned  Winchester  on  the 
nth  and  fell  back  to  Cedar  Creek,  followed  by 
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Sheridan  next  day.  At  Cedar  Creek  Early  re- 
ceived reinforcements  —  a  division  of  infantry, 
two  brigades  of  cavalry,  and  a  battalion  of  ar- 
tillery from  Lee's  army,  all  under  command  of 
Gen.  R.  H.  Anderson  —  and  resumed  the  offen- 
sive so  aggressively  with  his  cavalry,  bringing 
on  several  sharp  encounters,  that  Sheridan  with- 
drew his  infantry  on  the  night  of  the  i6th,  his 
cavalry  following  next  day,  driving  all  the  live 
stock  in  that  part  of  the  valley  before  it,  and 
burning  the  grain  from  Cedar  Creek  to  Berry- 
ville,  near  which  Sheridan  had  taken  position. 
Early  pursued  Sheridan  on  the  morning  of  the 
i;th,  struck  and  routed  part  of  his  command 
near  Winchester,  drivijig  it  through  the  town, 
and  on  the  21st  moved  with  his  whole  army  to 
attack  Sheridan  at  Berryville.  That  night 
Sheridan,  after  some  sharp  encounters  with 
Early's  advance,  fell  back  to  Hall  Town.  For 
three  days  Early  demonstrated  on  Sheridan's 
position,  then,  leaving  one  division  in  front  of 
Sheridan,  marched  on  the  25th,  with  four  divi- 
sions and  his  cavalry,  to  Lee  Town  and  toward 
Shephcrdstown,  his  cavalry  pushing  on  to  Wil- 
liamsport.  Beyond  Lee  Town  Early  met  and 
engaged  Torbert's  cavalry,  driving  it  back  to 
Shephcrdstown.  (See  Shepherdstown,  En- 
gagements AT.)  Early  remained  that  night  at 
Shepherdstown,  where  he  was  joined  next  day 
by  his  cavalry,  which  had  demonstrated  on  Wil- 
liamsport,  and  the  command  returned  to  Win- 
chester. On  28  August  Sheridan  advanced  his 
infantry  to  Charlestown.  Merritt's  cavalry  divi- 
sion, going  by  way  of  Lee  Town,  drove  the 
Confederate  cavalry  from  that  place  to  Smith- 
field  and  across  the  Opequon.  Next  day  Early 
drove  Merritt  back  through  Smithfield,  but  was 
checked  and  driven  back  across  the  Opequon  by 
a  division  of  Sheridan's  infantry.  (See  Smith- 
field,  Engagement  at.)  There  were  now  sev- 
eral minor  encounters  and  counter  demonstra- 
tions, and  on  the  morning  of  19  September 
Sheridan  crossed  the  Opequon  and  in  a  hard- 
fought  battle  defeated  Early,  who  retreated  to 
Newtown  and  Fisher's  Hill,  near  Strasburg. 
(Sec  Opequon,  Battle  of  the.)  Sheridan  fol- 
lowed on  the  20lh,  and  on  the  21st  again  de- 
feated Early  at  Fisher's  II ill  (q.v. ),  and  pursued 
his  retreating  troops  during  the  night  and  next 
day  to  Mount  Jackson.  Beyond  New  Market 
Early  abandoned  the  valley  pike  and  took  a 
road  leading  to  Port  Republic.  Sheridan,  not 
having  his  cavalry  with  him,  halted  until  it 
came  up  on  the  25th,  when  it  advanced  to 
Staunton    and    Waynesborough,    destroying   the 

lilroad  between  the  two  places,  but,  being 
lircatened  in  Hank  and  rear  by  Early,  fell  back, 
1  liming    mills,    store-houses,    barns,    grain,    and 

rage,  driving  before  them  all  live  stock  and 
devastating  the  whole  width  of  the  valley  from 
Slaunton  nortliward.  On  the  return  march 
Sheridan  s  cavalry  was  harassed  by  thai  of 
the  CDufedcrales,  who  were  turned  upon  and 
routed  at  Tom's  Brook,  9  October,  when  Sheri- 
dan resumed  his  march  down  the  valley,  halt- 
ing on  the  loth  on  the  north  side  of  Cedar 
Creek.  Early  had  followed,  and  on  the  morn- 
ing of  IQ  October  fell  upon  Sheridan's  army  and 
drove  it  back  in  some  disorder,  but  it  was  rallied 
near  Middletown  and,  resuming  the  offensive, 
defeated  Early,  who  retreated  to  New  Market. 
(S:e    Cedar    Creek,    B.vttle    of.)     This    prac- 


tically ended  the  'Valley  campaign  of  1864. 
There  were  numerous  raids  and  cavalrj'  encoun- 
ters, but  no  general  movements  or  heavy  en- 
gagements. Early  remained  in  the  vicinity  of 
New  ALirket  until  16  December,  when  he  fell 
back  to  near  Staunton,  and  Sheridan  went  into 
winter  quarters  at  Kernstown.  Between  the 
tW'O  there  was  no  subsistence  for  man  or  beast; 
the  valley  had  been  desolated.  One  of  Early's 
staff  records  in  his  diary  that  from  the  time  of 
Early's  appearance  in  the  valley  late  in  June  till 
the  middle  of  November  he  had  marched  1,670 
miles  and  had  75  battles  and  skirmishes. 

186^. —  During  the  winter  the  greater  part 
of  Early's  command  was  sent  to  Gen.  Lee  at 
Petersburg,  leaving  Early  a  very  small  force  of 
infantry  and  cavalry.  On  27  February,  Gen. 
Sheridan,  with  two  well-equipped  divisions  of 
cavalry  of  5,000  men  each,  started  from  Win- 
chester on  the  last  campaign  up  the  Shenandoah 
Valley,  and  with  but  little  opposition  reached 
Staunton,  Early  falling  back  to  Waynesborough. 
The  work  of  destruction  at  Staunton  w'as  com- 
pleted, and  Early  was  followed  to  Waynesbor- 
ough, where  2  March  his  command  of  i.Soo  men 
was  defeated  and  dispersed,  mo.st  of  them  being 
captured,  w-ith  all  their  colors,  11  guns,  and  train. 
(See  Wavnesborough.  Battle  of.)  Sheridan 
then  moved  unmolested  to  the  Virginia  Central 
Railroad,  which  he  destroyed  for  miles,  and 
marched  to  White  House,  on  the  Pamunkey 
River,  where  he  arrived  19  March,  and  then 
moved  to  join  Grant's  army  before  Petersburg. 

There  is  no  area  upon  which  the  armies  con- 
tended that  witnessed  more  brilliant  strategy, 
fertility  of  resource,  more  rapid  and  exhausting 
marches,  and  more  gallant  fighting  than  that 
enclosed  by  the  Alleghany  Mountains  and  the 
Blue  Ridge;  there  was  no  other  section  of  the 
country  whose  inhabitants  suffered  more  than 
did  those  of  the  Shenandoah  Valley.  Consult: 
'Official  Records,'  Vols.  II.,  V..  XL,  XII.,  XIX., 
XXL,  XXV.,  XXVIL,  XXIX.,  XXXVIL,  XLII., 
XLIII.,  XLVL,  LI.:  Allan,  'Jackson's  Valley 
Campaign'  ;  Pond,  'The  Shenandoah  Valley  in 
1864'  :  Early,  'The  Last  Year  of  the  War  for 
Independence'  ;  Kellogg,  'The  Shenandoah  Val- 
ley and  Virginia,  1861  to  1865'  ;  Sheridan,  'Per- 
sonal Memoirs,'  Vol.  II.;  The  Century  Com- 
pany's 'Battles  and  Leaders  of  the  Civil  War,' 
Vol's.  I.,  II.,  TIL,  IV.  E.  A.  Carman. 

Sheng-king,  shen-king',  or  Liao  Tung, 
lyo-toong',  Manchuria,  the  southernmost  prov- 
ince, stretching  into  the  Yellow  Sea  between 
the  gulf  of  Liao  Tung  and  Korea  Bay,  has  an 
area  of  .37,000  square  miles,  a  pleasant  climate, 
and  is  generally  fertile.  Pop.  6,000.000.  The 
southern  portion  of  the  province  is  known  as  the 
Liao  Tung  Peninsula;  at  the  extremity  is  Port 
Arthur  (q.v.L  taken  by  Japan  in  the  war  of 
1894-S,  but  retroceded  to  China  on  the  paj'ment 
of  30,000.000  taels  ($21,300,000).  In  1898,  how- 
ever, the  Chinese  leased  it  and  adjacent  territory 
including  Talienwan  or  Dalny,  to  Russia.  Con- 
sequent on  the  Boxer  troubles  of  1901  Russia 
occupied  the  whole  of  Manchuria,  and  rapidly 
proceeded  to  colonize  it.  This  procedure  was 
interrupte<I  by  the  Russo-Japanese  war  of  1904. 
See  Manchuria. 

Shen'stone,  William,  English  poet  and 
landscape-gardener:  b.  Hales  Owens,  Worcester- 
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shire,  November  1714;  d.  there  11  Feb.  1763.  He 
was  educated  at  Oxford,  and  intended  entering 
a  profession,  but  after  inheriting  his  father's 
estate,  Leasowes,  Hved  in  retirement  upon  it, 
devoting  his  Hfe  to  its  embellishment  and  to 
writing  poetry,  much  of  which  was  very  popular, 
though  little  of  it  is  now  remembered.  Among 
his  poems  are  'The  Schoolmistress'  (1742); 
'Pastoral  Ballad'  (i743)  ;  an<l  'he  stanzas 
'Written  in  an  Inn.'  His  complete  works  were 
published  in  three  volumes  (1764-9),  and  an  edi- 
tion of  his  poems  with  a  memoir  by  GilfiUan  ap- 
peared in  1854. 

Sheol,  she'ol,  a  Hebrew  word  signifying 
the  place  of  the  dead.  Wherever  it  occurs  in  the 
Hebrew  text  it  is  rendered  in  the  authorized 
English  version  by  "grave"  or  by  "hell,"  or  by 
"pit."  In  the  revised  version  "Sheol"  is  gen- 
erally left  untranslated  in  the  text,  while  "grave" 
is  put  in  the  margin.    See  H.'vdes  :  Hell. 

Shep'ard,  Charles  Upham,  American  min- 
eralogist :  b.  Little  Compton.  R.  I.,  2g  June  1804; 
d.  Charleston.  S.  C,  i  May  1886.  He  was 
graduated  from  Amherst  in  1824  and  made  a 
special  study  of  botany  and  mineralogy  in  the 
following  year.  He  was  lecturer  on  natural  his- 
tory at  Yale  in  1830-47,  occupied  the  chair  of 
chemistry  at  the  Medical  College  of  South  Caro- 
lina in  1854-61  and  resumed  it  for  a  few  years 
after  the  Civil  War.  He  was  professor  of  chem- 
istry and  natural  history  at  Amherst  in  1845-52, 
and  from  1852-77  was  lecturer  on  natural  his- 
tory, after  which  he  was  made  professor 
emeritus.  His  investigations  resulted  in  the 
discovery  of  a  new  species  of  microlite  in  1835, 
of  warwickite  in  1838,  and  of  danburite  in  1839, 
and  he  was  also  the  discoverer  of  valuable  de- 
posits of  phosphate  of  lime  near  Charleston 
which  have  proved  of  great  value  to  agriculture, 
and  their  use  in  the  manufacture  of  superphos- 
phate fertilizers  has  made  an  important  addition 
to  the  chemical  industries  of  South  Carolina. 
His  collection  of  minerals  was  at  one  time  the 
best  in  the  country,  but  was  unfortunately  par- 
tially destroyed  by  fire  three  years  after  its  pur- 
chase by  Amherst  in  1877.  In  addition  to  his 
numerous  scientific  papers  his  publications  in- 
clude: 'Report  on  the  Geological  Survey  of 
Connecticut'  (1837)  ;  'Treatise  on  Mineralogv' 
(1855)  ;  etc. 

Shepard,  Edward  Morse,  American  lawyer 
and  politician:  b.  New  York  1850.  He  was 
graduated  from  the  College  of  the  City  of  New 
York  in  1869,  and  studied  law  and  was  admitted 
to  the  bar.  He  established  a  practice  in  Brook- 
lyn, and  was  an  active  member  of  the  Demo- 
cratic party  there,  being  one  of  the  organizers 
of  the  Young  Men's  Democratic  Club  of  Brook- 
lyn. He  held  no  public  office  except  as  member 
of  the  civil  service  commission  of  the  city  in 
1883-5,  and  chairman  of  that  commission  in 
1888^.  In  1884-5  he  was  a  State  forestry  com- 
missioner, and  was  the  author  of  the  Commis- 
sion's report  for  that  year.  In  igoi  he  was  the 
regular  Democratic  nominee  for  mayor  of 
Greater  New  York,  but  was  defeated.  For 
several  years  he  was  counsel  for  the  New  York 
Rapid  Transit  Commission,  and  resigned  that 
position  in  March  1904  to  become  general  coun- 
sel for  the  Pennsylvania  Railroad. 


Shepard,  William,  American  soldier:  b. 
Boston,  Mass.,  I  Dec.  1737;  d.  Westfield,  Mass., 
II  Nov.  1817.  He  enlisted  in  the  provincial 
army  at  the  outbreak  of  the  French  and  Indian 
war  and  served  until  1763,  participating  in  the 
battles  of  Fort  William  Henry  and  Crown  Point, 
and  attaining  rank  as  captain.  He  entered  the 
Continental  service  at  the  beginning  of  the 
American  Revolution,  became  colonel  in  1777 
and  served  until  the  close  of  the  war.  He  was 
engaged  in  22  battles,  and  won  a  high  reputation 
for  his  courage  and  ability.  In  1788-90  he  was 
a  member  of  the  executive  council  and  as  briga- 
dier-general in  command  of  the  militia  he  de- 
fended the  arsenal  in  Springfield  at  the  time  of 
Shays'  Rebellion  in  1786.  He  was  afterward 
promoted  major-general  of  militia  and  in  1797- 
1803  served  as  member  of  Congress. 

Shepherd  Kings.     See  Hvksos. 

Shepherd's  Purse,  a  small  cruciferous 
weed  (Bursa  bursa- f>astoris).  It  has  rosettes 
of  lobed  or  pinnatifid  leaves,  a  short  stem, 
branching  into  spreading  pedicels  carrying  ra- 
cemes of  small  white  flowers,  rapidly  succeeded 
by  triangularly  heart-shaped  capsules,  which 
have  suggested  this  name,  and  also  those  of 
mother's  heart,  case-weed,  shepherd's  bag,  etc., 
by  their  resemblance  to  ancient  wallets.  Origi- 
nally European,  this  plant  has  been  naturalized 
throughout  the  temperate  regions,  blooming 
during  the  entire  year,  and  was  formerly  used 
as  an  anti-scorbutic  and  in  hamatura. 

Shep'herdstown,  \V.  Va.,  town  in  Jefferson 
County;  on  the  Potomac  River,  and  on  the  Nor- 
folk &  Western  railroad ;  about  65  miles  west 
of  Washingtoa,  D.  C,  and  10  miles  above 
Harper's  Ferry.  It  was  settled  in  1732;  but 
there  is  good  reason  to  believe  a  settlement  was 
made  as  early  as  1718,  by  German  colonists 
from  Pennsylvania.  In  1762  it  was  incorpor- 
ated as  a  town ;  first  called  Mecklenburg  and 
afterward  changed  to  Shepherdstown.  It  is  in 
an  agricultural  region.  The  chief  manufactory 
is  a  knitting  factory.  Other  industrial  estab- 
lishments are  a  flour  mill,  machine  shop,  and 
cement-works.  There  are  nine  churches,  two  of 
which  are  for  the  colored.  The  educational  in- 
stitutions are  Shepherd  College,  State  Normal 
School,  and  graded  public  schools.  The  bank 
has  a  capital  of  $25,000.  The  government  is 
vested  in  a  mayor,  recorder,  and  a  council  of  five 
members,  elected  annually.  Pop.  (1890)  1,515; 
(1900)  1,184.  H.  L.  Snyder, 

Editor  '•The  Register'' 

Shepherdstown,  Engagements  at  and  near. 

Situated  in  a  great  bend  of  the  Potomac,  nine 
miles  east  of  Martinsburg,  and  on  one  of  the 
principal  routes  from  the  Shenandoah  Valley  to 
Maryland,  Shepherdstown,  W.  Va.,  was  the 
scene  of  much  activity  during  the  Civil  War. 
Both  armies,  at  various  times,  crossed  the  Po- 
tomac at  a  ford  about  one  mile  below  the  town, 
which  was  used  by  the  Confederates  when  they 
withdrew  from  the  Antietam  battlefield,  18-1O 
Sept.  1862.  and  by  a  great  part  of  Lee's  infantry 
when  they  marched  to  Gettysburg  in  June  1863. 
On  25  Sept.  1862  Gen.  Pleasonton's  cavalry 
division  crossed  the  ford  on  a  reconnoissance  to- 
ward ^lartinsburg,  and  a  few  miles  beyond 
Shepherdstown  encountered  the  Confederates 
in  some  force,  and  was  checked  after  capturing 


SHEPHERDSTOWN  FORD 


a  few  men.  Again  (i  Oct.  1862)  Plcasonton 
crossed  the  river,  with  500  cavalry  and  a  battery 
of  six  guns,  drove  the  9th  Virginia  cavalry  from 
Shcplierdstown,  and  pursued  it  across  the  Ope- 
quon  and  into  Martinsburg,  where  he  encoun- 
tered tlie  rest  of  Col.  W.  H.  F.  Lee's  brigade  and 
a  battery  which  were  driven  from  the  place. 
Plcasonton  remained  in  the  town  until  S  I'.m., 
when  he  started  on  his  return  march,  followed 
by  Confederate  cavalry  and  two  guns,  with  whom 
about  dark  he  had  an  encounter  when  within  a 
mile  of  Shepherdstown,  after  which  he  recrossed 
the  Potomac.  The  loss  was  slight  on  both  sides. 
On  16  Oct.  1862  in  co-operation  with  Gen.  Han- 
cock's division,  which  advanced  from  Harper's 
Ferry  toward  Charlestown  and  Winchester,  Gen. 
Humphreys,  with  about  500  cavalry,  6,000  in- 
fantry, and  si.x  guns,  marched  from  Sharpsburg, 
crossed  Shepherdstown  Ford  at  4  A.M.,  and 
moved  toward  Smithfield  on  a  reconnoissance. 
.■\  mile  out  of  Shepherdstown  his  advance  was 
contested  by  Fitzhugh  Lee's  cavalry  brigade  and 
two  guns.  Lee  was  driven  beyond  Kearneysville, 
where  he  was  reinforced  by  cavalry  and  a 
brigade  of  infantry,  but  was  driven  back,  and 
Humphreys  went  into  bivouac.  Humphreys  re- 
sumed his  march  on  the  morning  of  the  I7tli, 
and  iVz  miles  beyond  Kearneysville  came  upon 
Lee  in  a  strong  position.  Not  desiring  to  bring 
on  an  engagement,  and  having  his  cavalry  make 
a  dash  on  Smithfield,  which  was  found  occupied 
by  Confederate  cavalry,  Humphreys  returned  to 
Sharpsburg  by  the  way  he  had  gone  out,  fol- 
lowed by  cavalry  and  artillery  as  far  as  Shep- 
herdstown. 

After  his  Gettysburg  campaign  Gen.  Lee  re- 
crossed  the  Potomac  at  Williamsport  14  July 
1863.  On  that  day,  to  watch  his  movements, 
•Gen.  Gregg's  cavalry  division  was  sent  across 
the  Potomac  at  Harper's  Ferry,  and  on  the  15th 
marched  to  Shepherdstown,  driving  some  cavalry 
from  the  town  that  evening  and  encamping  near. 
On  the  l6th,  about  i  p.m.,  Gregg's  advance,  near 
Kearneysville  was  attacked  by  Gen.  F'itzhugh 
Lee,  with  his  own  and  Chambliss'  brigade,  sup- 
ported by  Jenkins'  brigade.  Gregg  was  gradually 
driven  back  upon  his  guns,  when  he  rallied  his 
■command,  and  the  sharp  engagement  was  con- 
tinued, lasting  until  dark,  both  sides  dismounted. 
This  engagement  was  on  the  Roteler  farm,  about 
•a  mile  from  town.  During  the  early  morning 
'Gregg  fell  back  to  Harper's  Ferry,  with  a  loss  of 
70  killed,  wounded  and  missing  as  the  result  of 
his  fight  on  the  i6th.  The  Confederate  loss  was 
106. 

On  21  Aug.  1864  Gen.  Sheridan  fell  back 
from  the  line  of  the  Opequon  to  Hall  Town,  near 
1  larper's  b'erry,  the  cavalry,  under  Gen.  'I'orbert, 
being  moved  to  his  riglit  at  and  near  Shepherds- 
town. Gon.  Farly  demonstrated  on  the  position 
at  Hall  Town  for  three  days,  and  on  tlie  25lh 
with  the  four  infantry  divisions  of  Rntfcs, 
Ramseur,  Gordon,  and  U'harton,  with  their  artil- 
lery, moved  northward  toward  Shepherdstown, 
hiscavalry  at  the  same  time  moving  on  Williams- 
port  to  keep  up  the  impression  of  an  invasion 
of  Maryland  and  Pcmisylvania.  Between  Lee 
To\vii._  seven  miles  southwest  of  Shepherdstown, 
and  Kearneysville  Farly  came  upon  Mcrritt's 
and  Wilson's  cavalry  divisions,  under  Torbert 
wlio_  had  marched  from  Shepherdstown  and 
I'uflu;ld's  that  morning  on  a  reconnoissance  to 
Lee  Town.  Torbert  promptly  attacked  Whar- 
ton's division,  Early's  advance,  driving  it  back  in 


confusion  nearly  a  mile.  Early  brought  up  the 
rest  of  his  command,  and  after  a  short  and  sharp 
contest  in  which  artillery  was  freely  used,  Tor- 
bert ordered  his  two  divisions  to  fall  back,  Wil- 
son's by  the  route  it  had  come,  Merritt's  by  the 
direct  road  to  Shepherdstown.  Merritt  was  fol- 
lowed so  closely  by  Early  that  when  near 
Shepherdstown  and  on  the  Charlestown  road, 
Custer's  brigade  was  ordered  out  to  repel  the  ad- 
vance, in  which  it  succeeded,  driving  it  back ; 
but  it  was  in  turn  struck  in  flank  and  rear  by 
Gordon's  division,  which  had  marched  across  the 
country.  Devin's  brigade  was  sent  to  Custer's 
relief,  and  engaged  Gordon.  Custer  was  cut  off 
and,  after  a  sharp  fight,  made  his  escape  by 
crossing  the  Shepherdstown  Ford  into  Mary- 
land. It  was  now  dark;  Merritt  rejoined  Wil- 
son, and  both  joined  Sheridan.  The  loss  was 
considerable  on  both  sides.  Early  encamped 
near  Shepherdstown,  and  next  day  moved  back 
across  the  Opequon,  and  on  the  27th  to  Bunker 
Hill.  E.  A.  Carman. 

Shepherdstown  (Boteler's)  Ford,  Engage- 
ment at.  Gen.  I_,ee  withdrew  from  the  field 
of  Antietam  during  the  night  of  18  Sept.  1862, 
and  recrossed  the  Potomac  into  Virginia  by  the 
Shepherdstown  or  Boteler's  Ford,  I  mile  be- 
low Shepherdstown  and  about  212  miles  from 
Sharpsburg.  Leaving  some  artillery  and  two 
small  infantry  brigades  at  the  ford  to  hold  Mc- 
Clellan  in  check,  he  marched  his  army  for  the 
Opequon.  On  the  morning  of  the  igth  Pleason- 
ton's  cavalry  followed  Lee  to  the  Potomac,  and 
in  the  evening  detachments  of  the  Fifth  corps 
forded  the  river,  drove  away  the  Confederate 
infantry,  and  seized  some  of  the  artillery.  To 
ascertain  how  far  Lee  had  retreated,  Gen.  Porter 
was  authorized  by  McClellan  to  send  a  recon- 
noissance beyond  the  Potomac  on  the  morning 
of  the  20th,  and  Porter  ordered  over  the  di- 
visions of  Gens.  Morell  and  Sykes.  Before  day- 
light two  regiments  crossed  with  spare  horses, 
secured  three  guns  that  had  been  taken  the  night 
before,  and  took  them  to  the  Maryland  side.  At 
8  o'clock  Sykes  crossed  the  river  with  Lovcll's 
brigade  of  regulars  and  pushed  out  a  mile  on 
the  Charlestown  road,  when  he  discovered  the 
Confederates  in  force,  upon  which  Lovell  fell 
back,  skirmishing,  to  the  heights  near  the  river, 
and  Warren's  small  brigade  of  two  regiments 
formed  on  his  left.  The  Confederates  encoun- 
tered were  Gen.  A.  P.  Hill's  division  of  six 
brigades,  supported  by  three  brigades  under  Gen. 
Early,  all  sent  back  by  Gen.  Lee  when  he  heard 
that  the  LInion  advance  had  crossed  the  river. 
Hill's  skirmishers  had  slowly  pressed  back 
Lovell,  and  meanwhile  Barnes'  brigade  of 
Morell's  division  had  crossed  the  river,  under 
orders  to  go  on  the  road  to  Shepherdstown :  but 
Sykes  ordered  it  straight  to  the  top  of  a  high 
steep  bluff  on  the  river-bank  to  connect  with 
Lovcll's  right.  Before  Barnes'  brigade  had  all 
taken  position  Sykes  came  to  the  conclusion  that 
he  was  too  largely  outnumbered  to  remain  on 
that  side  of  the  river,  and  ordered  the  troops 
to  recross,  which  was  done  by  the  left  in  good 
order,  under  cover  of  a  heavy  artillery-fire 
from  the  I'nion  batteries  on  the  Maryland  side; 
but  llie  wilhdrawal  on  the  right  was  not  ac- 
complished without  disaster.  The  iiStli  Penn- 
sylvania or  "Corn-Exchange"  regiment,  7.17 
officers  and  men.  had  ascended  the  high  bluff, 
and  was  not  fairly  in  position  when  it   was  at- 
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tacked  b\-  five  brigades  of  A.  P.  Hill's  division. 
It  made  a  good  fight,  but  was  attacked  on 
both  flanks  and  in  front,  Col.  Prevost  was 
wounded,  and  it  was  driven  in  disorder  over  the 
precipitous  rockj'  bluff,  many  being  killed  and 
wounded  in  falling  to  the  roadway  below.  The 
men  began  to  cross  the  river,  and  the  Confed- 
erates, advancing  to  the  bluff,  fired  upon  them 
as  they  were  struggling  to  regain  the  opposite 
shore.  Some  were  killed  in  the  water ;  some 
were  drowned ;  others,  who  took  refuge  in  old 
lime-kilns  on  the  bank  of  the  river,  were  killed 
or  wounded  by  careless  firing  of  the  Union  bat- 
teries ;  and  some  surrendered.  In  this  disastrous 
affair  the  regiment  lost  63  killed,  lOl  wounded, 
and  105  missing,  or  269  out  of  a  total  brigade 
loss  of  317.  A.  P.  Hill's  loss  w-as  30  killed  and 
231  wounded.  The  Union  loss  on  the  19th  and 
20th  was  71  killed,  161  wounded,  and  131  miss- 
ing; the  Confederate  loss,  33  killed  and  252 
wounded.  After  the  engagement  of  the  20th 
A.  P.  Hill  and  Early  marched  from  the  field  and 
joined  the  main  body  of  the  army,  which 
bivouacked  that  night  on  the  Opcquon  near  Mar- 
tinsburg.  Consult:  'Official  Record?.'  Vol. 
XIX.;  Smith,  'History  of  the  ii8th  Pennsyl- 
vania Volunteers.'  E.  A.  Carhan. 

Shepley,  shep'li.  George  Foster,  .\merican 
soldier  and  jurist:  b.  Saco.  Maine,  i  Jan.  1819; 
d.  Portland.  Maine,  20  July  1878.  He  was 
graduated  from  Dartmouth  in  1837,  from  the 
Dana  Law  School  at  Cambridge  in  1839,  and 
admitted  to  the  bar  in  1840.  He  settled  in  Port- 
land in  1844.  where  he  established  a  large  prac- 
tice and  in  1848-9  and  in  1853-61  he  was  United 
States  attorney  for  Maine.  In  1861  he  was  com- 
missioned colonel  of  volunteers  in  the  Union 
army,  participated  in  General  Butler's  expedi- 
tion against  New  Orleans,  commanded  as  act- 
ing brigadier-general  at  Ship  Island,  and  after 
the  capture  of  New  Orleans  was  appointed  mili- 
tary commandant,  acting  mayor,  and  was  in 
charge  of  the  defenses  of  the  city  until  1862 
when  he  was  appointed  military  governor  of 
Louisiana  and  commissioned  brigadier-general 
of  volunteers.  He  commanded  the  military  dis- 
trict of  Virginia  and  North  Carolina  in  1864, 
was  with  the  army  of  the  James  in  1864-5,  and 
entered  Richmond  3  .April  1865.  He  was  ap- 
pointed military  governor  of  the  city  and  held 
the  command  until  June  when  he  resigned  and 
resumed  his  law  practice.  From  1S69  until  his 
death  he  served  as  United  States  circuit  judge 
of  the  first  judicial  court  of  Maine.  His  deci- 
sions appear  in  Holmes'  'Reports'   (1877). 

Sheppard,  shep'ard,  Elizabeth  Sara,  Eng- 
lish novelist:  b.  Blackheath  1830;  d.  Bri.xton  13 
March  1862.  She  wrote  'Charles  Auchester,'  a 
still  popular  musical  fiction  which  introduces 
Mendelssohn  as  Seraphael  (1853)  ;  'Counter- 
p.arts,  or  the  Cross  of  Love>  (18^4)  ;  'Mv  First 
Season'  (1855)  ;  'The  Double  Coronet'  6856)  ; 
'Rumor,'  in  which  Beethoven  is  a  prominent 
personage  (1858),  and  other  works.  She  is 
said  to  have  used  at  times  the  pseudonym  "E. 
Berger." 

Sheppard,  John  (Jack),  English  criminal: 
b.  Stepney  Dec.  1702:  d.  Tyburn  16  Nov.  1724. 
He  was  brought  up  in  the  workhouse  of  Bishops- 
gate,  his  father  having  died  the  year  after  his 
birth.     He  was  apprenticed  to  a  carpenter,  but 


falling  in  with  bad  company  deserted  his  mas- 
ter and  took  to  a  life  of  thieving.  He  was  first 
brought  up  in  court  in  1723  as  a  runaway  ap- 
prentice, but  having  secured  his  release,  he 
thenceforth,  as  he  confessed,  fell  to  robbing 
almost  every  one  that  stood  in  his  way.  Having 
offended  Jonathan  Wild,  a  broker  of  stolen 
goods  and  informer  against  thieves,  his  capture 
was  effected  23  July  1724.  He  was  tried  at  the 
Old  Bailey  and  condemned  to  death,  but  before 
his  execution  was  effected  he  escaped  from 
prison  twice.  He  was  hanged  at  Tyburn  in  the 
presence,  it  is  said,  of  over  200.000  people.  He 
was  celebrated  by  all  the  journals  and  chap- 
books,  and  even  by  the  divines,  who  exhorted 
their  flocks  to  emulate  him  in  a  spiritual  sense. 
Plays  have  been  constructed  around  his  person- 
ality and  Harrison  Ainsworth  made  him  the 
hero  of  his  novel  'Jack  Sheppard'   (1839). 

Sherbrooke,  sher'bruk.  Sir  John  Coape, 
English  soldier:  b.  England  1764;  d.  Calverton, 
Nottinghamshire,  14  Jbeb.  1S30.  He  was  com- 
missioned ensign  iti  the  army  in  17S0,  served  in 
Nova  Scotia  in  1781-5,  and  in  i  796-1800  was  on 
duty  in  India.  He  was  sent  to  Egypt  to  nego- 
tiate a  treaty  with  the  Boys  in  1807,  and  in  1808 
was  in  temporary  command  of  all  the  troops  in 
Sicily.  He  later  served  in  Portugal,  was  second 
in  command  to  Wellesley  in  the  campaign  of 
i8og,  and  was  awarded  a  medal  for  gallant  con- 
duct at  Talavera.  In  181 1  he  became  lieuten- 
ant-general and  was  appointed  governor-gen- 
eral of  Nova  Scotia,  and  in  181 6  he  became  cap- 
tain-general and  governor-in-chief  of  Canada. 
He  resigned  in  1818  in  consequence  of  a  para- 
lytic stroke  and  lived  the  remainder  of  his  life 
in  retirement. 

Sherbrooke,  Robert  Lowe,  Viscount.  See 
Lowe,  RoniiRx. 

Sherbrooke,  Canada,  city  and  county-seat 
of  Sherbrooke  County,  Quebec;  on  the  Canadian 
P.,  Grand  T.,  Boston  &  M.,  and  Quebec  Central 
railways;  101  miles  east  of  Montreal.  The  city 
is  built  on  both  sides  of  the  Magog  River  at  its 
junction  with  the  Saint  Francis,  and  both  rivers 
are  crossed  by  fine  bridges  and  afford  abundant 
water  DOwer  for  manufacturing.  The  most  im- 
portant industry  is  the  manufacture  of  woolen 
cloth,  one  mill  employing  nearly  1,000  persons; 
other  manufactures  are  paper,  cotton  goods, 
carpets,  clothing,  foundry  products,  machinery, 
a.xes,  bobbins,  electrical  supplies,  and  cigars, 
and  there  are  breweries,  tanneries,  and  flour 
and  lumber  mills.  Copper,  asbestos,  and 
c'nrome  iron  ore  are  mined  in  the  vicinity. 
The  local  trade  is  important,  and  lumber,  paper 
pulp,  asbestos,  copper,  and  lime  are  exported 
to  the  United  States.  It  is  the  seat  of  a  Roman 
Catholic  bishop,  and  has  fine  county  buildings, 
post-office  building,  several  churches,  an  acad- 
emy, good  schools,  banks,  and  daily,  semi- 
weekly,  and  weekly  newspapers.  Pop.  (1901) 
11.765- 

Shere  AH  Khan,  sher  a'le  khan.  Ameer  of 
Afghanistan:  b.  about  1825:  d.  Mezaricheff  21 
Feb.  1879.  He  was  the  younger  son  by  a  favo- 
rite wife  of  Dost  Mohammed  Khan  and  was 
nominated  successor  to  the  throne  to  the  exclu- 
sion of  Mohammed  .\fzal  Khan,  the  eldest  son 
by  another  wife.     Dost  Mohammed  died  in  1863 
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and  a  fratricidal  war  ensued  to  determine  the 
possession  of  the  throne.  In  December  1863 
Shcre  Ali  secured  the  recognition  of  the  British 
government  to  his  succession,  and  in  the  contest 
that  followed  Mohammed  Afzal  was  taken 
prisoner.  The  brother  and  son  of  the  latter, 
who  retained  possession  of  Afghan-Turkestan, 
renewed  the  war  and  in  a  battle  which  took 
place  in  May  1866  the  majority  of  Shere  All's 
troops  deserted  to  the  enemy.  For  the  next 
three  years  Shere  Ali's  fortunes  ebbed  and 
flowed  and  at  times  he  seemed  likely  to  lose  his 
throne  forever.  In  1869,  however,  with  the 
recognition  of  the  English  he  was  fully  estab- 
lished on  the  throne  of  Kabul.  In  1877  '1*^  be- 
came estranged  from  the  British  government, 
and  refused  to  receive  a  British  mission  at 
Kabul.  At  the  same  time  he  made  overtures  to 
Russia,  and  received  her  mission,  while  relations 
between  Russia  and  Great  Britain  were  strained. 
The  British  mission  being  a  second  time  re- 
pulsed, war  was  declared  and  the  British  in- 
vaded Afghanistan.  Shere  Ali  fled  at  the 
proach  of  the  British  and  determined  upon  mak- 
ing personal  appeal  at  Saint  Petersburg  for  an 
alliance  against  the  English.  The  Russian  gov- 
ernment sent  him  messages  declining  to  enter 
into  any  such  alliance,  but  he  persisted  in  his 
journey  until  he  had  crossed  the  Russian  fron- 
tier, where  he  died  suddenly. 

Sher'idan,  Philip  Henry,  American  soldier: 
b.  Albany,  N.  Y.,  6  March  1831  ;  d.  Nonquitt, 
Mass.,  5  Aug.  1888.  He  was  graduated  at  the 
United  States  Military  Academy  in  1853,  ranking 
34th  in  a  class  of  52.  He  served  in  the  3d  and 
4th  infantry  regiments  in  the  West  until  May 
1861,  when  he  was  appointed  captain  in  the  13th 
Infantry.  In  December  1861  he  was  made  quar- 
termaster and  commissary  of  the  Union  army  in 
southwestern  Missouri.  He  was  Hallcck's  quar- 
termaster during  the  Corinth  campaign  in  1862. 
In  May  1862  he  was  appointed  colonel  of  the 
2d  Michigan  cavalry  and  was  made  brigadier- 
general  of  volunteers  in  July.  He  served  with 
<listinction  in  the  battles  of  Perryvillc  and  Stone 
River  (qq.v.),  and  was  made  major-general  of 
volunteers  31  Dec.  1862.  In  1863  he  distin- 
guished himself  in  the  bloody  battle  of  Chicka- 
mauga  (q.v.),  and  also  bore  an  important  part  in 
the  battle  of  Chattanooga  (q.v.),  where  he  at- 
tracted the  attention  of  General  Grant,  who, 
when  he  assumed  command  in  Virginia,  had 
Sheridan  transferred  (April  1864)  to  the  Army 
of  the  Potomac  as  commander  of  the  cavalry 
'  orps.  Sheridan  was  actively  engaged  in  the 
battles  of  the  Wilderness,  S'pottsylvania  Court 
House,  Cold  Harbor  (qq.v.),  etc.  From  ()-2S 
May  1864  he  raided  the  Confederate  conimuni- 
<--ations  around  Richmond,  destroying  ten  miles 
of  track  on  three  important  railroads,  cutting 
the  telegraph  wires,  capturing  several  trains,  and 
causing  much  alarm  in  the  Confederate  capital. 
On  28  May  he  fought  the  battle  of  llnwes'  Shop 
(q.v.)  and  11  June  that  of  Trevilian's  Station. 
Nearly  every  day  m  M,ay,  June,  and  Julv  Sheri- 
dan's cavalry  was  engaged  with  the  Confederate 
troops  or  raiding  their  communications.  On  7 
Aug.  1864  he  was  placed  in  command  of  the 
Army  of  the  Shenandoah  with  instructions  to 
clear  the  Confederates  out  of  the  Vallev.  He 
■lefeated  Early  at  Winchester  (q.v.)  tq  Scptcm- 
'■er,  .-ukI  at  Fisher's  Hill  22  September,  and  was 
rewarded  by  being  made  a  brigadier-general   in 


the  regular  army.  After  the  battle  of  Fisher's 
Hill  he  laid  waste  the  Shenandoah  \'alley. 
Practically  everything  destructible  was  destroyed, 
and  the  horses,  cattle,  and  sheep  were  driven  out. 
His  object  in  devastating  the  country  was  to 
prevent  future  expeditions  by  the  Confederates 
up  the  Valley  by  destroying  the  means  of  sub- 
sistence. The  non-combatants  were  reduced  to 
the  verge  of  starvation,  and  Sheridan  has  been 
much  censured  for  his  course.  On  19  Oct.  1864 
his  army  was  surprised  and  routed  in  the  battle 
of  Cedar  Creek  (q.v.)  by  Early,  who  neglected 
to  pursue.  Sheridan,  who  was  20  miles  away 
when  the  battle  began,  made  his  famous  ride, 
rallied  his  demoralized  troops,  returned,  and 
decisively  defeated  the  army  of  Early.  On  8 
Nov.  1864  Sheridan  was  made  major-general  in 
the  regular  army.  From  27  Feb.  to  24  March 
1865  he  made  a  raid  from  Winchester  to  Peters- 
burg, cutting  three  railroads,  two  canals,  tele- 
graph wires,  destroying  supplies,  and  leaving 
only  one  line  of  railroad  by  which  supplies  could 
be  brought  to  Lee's  army.  During  this  raid  he 
defeated  Early  again  at  Waynesborough  (q.v.). 
At  Five  Forks  (q.v.)  I  April  Sheridan  turned  Lee's 
flank,  forcing  him  to  evacuate  Petersburg  and 
begin  the  retreat  to  Appomattox.  In  the  pursuit 
of  Lee  Sheridan  took  a  leading  part,  and  when 
he  had  placed  his  army  squarely  across  the  Con- 
federate line  of  march  at  Appomatto.x  Court 
House  the  surrender  took  place  (9  April). 

From  May  1865  to  March  1867  Sheridan  com- 
manded the  Military  Division  (later  Depart- 
ment) of  the  Gulf.  His  strong  force  on  the 
Mexican  border  encouraged  the  Liberals  and 
forced  the  French  to  withdraw  their  support 
from  Maximilian.  In  his  'Personal  Memoirs' 
Sheridan  states  that  material  assistance  was 
secretly  given  by  the  United  States  authorities 
to  the  Liberal  army  under  Juarez,  30.000 
muskets  at  one  time  being  sent  to  the  latter  from 
the  United  States  arsenal  at  Baton  Rouge.  After 
the  passage  of  the  reconstruction  acts,  in  March 
1867,  Sheridan  was  placed  in  command  of  the 
Fifth  Military  District,  consisting  of  Louisiana 
and  Texas,  with  headquarters  at  New  Orleans. 
His  career  as  military  governor  was  a  stormy 
one.  He  was  in  favor  of  radical  measures  in 
dealing  with  the  conquered  Southerners,  and  in 
the  troubles  that  arose  in  his  district  he  was 
supported  by  General  Grant  and  opposed  by 
President  Johnson,  wlio  sent  several  messengers 
to  him  in  the  endeavor  to  influence  him  to  a 
more  moderate  course.  Sheridan,  believing  that 
severe  measures  were  necessary,  refused  to  con- 
form to  the  suggestions  tif  the  President's  agents, 
and  Johnson,  after  Sheridan's  wholesale  removal 
of  civil  officers,  relieved  him  from  command  of 
the  Fifth  Military  District  in  September  18(17. 
General  Grant  strenuously  protested,  but  John- 
son was  firm,  and  Sheridan  was  transferred  to 
the  Department  of  tlie  Missouri.  In  i860,  when 
General  Grant  became  President,  Sheridan  was 
ni.ide  lieutenant-general.  In  1870-1  he  was  wiih 
the  German  armies  observing  the  campaigns  of 
the  I'ranco-German  war;  in  1875  was  again  sent 
to  New  Orleans  on  account  of  the  political  riots 
in  that  city;  in  1878  commanded  the  Western  and 
Southweslern  Military  Divisions;  in  1S83  suc- 
ceeded Sherman  as  commander-in-chief  of  the 
army;  and  in  1888  was  made  general.  In  person. 
General  Sheridan  was  short  and  stout,  with 
rather  harsh  features.  In  manner  he  was  gruff, 
but  not  unkind.     He  was  trusted  by  his  soldiers. 
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who  called  him  "Little  PhiP'  and  believed  him 
invincible.  He  married,  in  1879,  Miss  Rucker. 
danghtcr  of  General  D.  H.  Rucker  of  the  United 
States  army.  In  religion,  General  Sheridan  was 
a  devout  Roman  Catholic.  He  always  refused 
to  enter  politics. 

Consult:  Sheridan.  'Personal  Memoirs' 
(18S8):  Davies,  "General  Sheridan'  (1895); 
Newhall.  'With  General  Sheridan  in  Lee's  Last 
Campaign'    (1866). 

Walter  L.  Fleming. 
Professor  of  History,  West  Virginia  University. 

Sheridan,  Richard  Brinsley, English  drama- 
tist, orator,  and  statesman  :  b.  Dublin,  Ireland, 
30  October  1751;  d.  London,  7  July  1816.  His 
father.  Thomas  Sheridan,  was  an  actor:  his 
mother  was  a  dramatist  and  novelist.  At  the 
age  of  seven  he  was  taken  to  London.  From 
1762  to  1768  he  attended  Harrow  school,  where, 
in  collaboration  with  a  fellow-pupil  named 
Halhed.  he  wrote  a  farce  called  'Jupiter.'  In 
1771  he  moved  to  Bath,  where  he  learned  at 
first  hand  the  foibles  of  the  fashionable  world. 
Among  the  people  that  he  met  was  the  emi- 
nent composer,  Thomas  Linley.  Linley's 
daughter,  well-known  as  a  singer,  was  a  lovely 
and  coquettish  girl  with  many  admirers.  To 
shield  her  from  the  persecutions  of  a  Major 
Mathews,  Sheridan  arranged  to  escort  her  to 
a  French  convent.  Near  Calais  he  became 
secretly  married  to  her:  his  age  was  21  and 
hers  18.  Linley  brought  them  back  to  Bath 
and  separated  them.  After  his  return,  Sheridan 
fought  two  duels  with  Mathews,  disarming 
his  opponent  the  first  time  and  being  himself 
seriously  wounded  the  second.  On  13  April 
1773,  he  married  Miss  Linley  openly. 

At  a  very  early  age  he  began  writing  for 
the  theatre.  On  17  January  1775.  his  farce- 
comedy,  'The  Rivals,'  was  produced  at  Cov- 
ent  Garden.  It  failed  and  was  withdrawn.  In 
a  revised  form  it  reappeared  on  28  January, 
and  is  still  being  played.  His  farce,  'Saint 
Patrick's  Day,'  was  first  acted  on  2  May  1775. 
It  was  followed  on  21  Nov.  1775,  by  'The 
Duenna,'  a  comic-opera,  whose  great  success 
eclipsed  the  popularity  of  Gay's  'Beggar's 
Opera.*  In  1776  he  succeeded  Garrick  as  mana- 
ger of  the  "Theatre  Royal,  Drury  Lane.  He 
was  careless  in  business,  but  his  personal  popu- 
larity atoned  for  his  practical  shortcomings. 
He  produced  a  revision  of  Vanbrugh's 
'Relapse,'  called  'A  Trip  to  Scarborough.' 
24  Feb.  1777.  On  8  May  1777,  he  presented  at 
Drury  Lane  one  of  the  greatest  comedies  of 
all  time.  'The  School  for  Scandal.'  He  was 
then  only  25.  A  farce  called  'The  Critic,'  in 
which  he  satirized  his  jealous  rival,  Cumber- 
land, was  performed  29  Oct,  1779.  "This  prac- 
tically closed  his  career  as  a  dramatist:  though 
on  24  May  1799,  he  produced  'Pizarro,'  a  melo- 
drama adapted  from  the  German  of  Kotzebue. 
His  gaiety  and  talent  made  him  a  great 
favorite  in  society.  On  12  Sept.  1780  he  was 
elected  to  the  Commons  for  Stafford,  and 
began  a  remarkable  parliamentary  career.  He 
developed  wondrous  power  as  an  orator,  and 
was  unexcelled  for  brilliancy  and  eloquence. 
He  was  conspicuous  in  the  impeachment  of 
Warren  Hastings.  On  7  Feb.  1787  his  great 
speech  before  the  House  of  Commons,  relating 
to  the  Princesses  of  Oude.  held  his  auditors 
enthralled   for  five  hours  and   a   half.     Hardly 


less  effective  was  his  speech  at  the  arraignment 
of  Hastings  in  Westminster  Hall.  June  1788. 
Throughout  his  public  career  he  maintained 
the  reputation  of  a  pure  and  independent 
statesman. 

His  wife  died  1792:  and  on  27  April  1795  he 
married  Esther  Jane  Ogle.  His  income  from 
Drury  Lane  averaged  £10,000;  but  he  often 
overdrew  his  resources  to  lead  a  dazzling- 
social  life.  From  T791  to  1794  the  Theatre 
Royal  was  rebuilt  at  ruinous  expense  to  Sheri- 
dan: and  the  destruction  of  the  new  house  by 
fire  in  1809  involved  him  in  serious  financial 
dil^culties.  In  1812  he  failed  of  re-election  to 
Parliament :  and  in  August  1813  he  was  ar- 
rested for  debt.  His  health,  weakened  by 
social  dissipations,  failed  rapidly;  and  he  died 
almost  in  want.  He  was  buried  in  Westmin- 
ster Abbey.  Consult  Fraser  Rae,  'Sheridan,  a 
Biography':  and  Brander  Matthews,  'Intro- 
duction to  Sheridan's  Comedies.' 

Clayton  Hamilton, 
Sometime  Tutor  in  English,  Columbia  University. 

Sheridan,  Thomas,  Irish  clergyman,  grand- 
father of  Richard  B.  Sheridan  (q.v. )  :  b.  County 
Cavan,  Ireland,  about  1684;  d.  Dublin.  Ireland, 
10  Sept.  1738.  He  was  educated  at  Trinity 
College.  Dublin :  was  at  one  time  chaplain 
to  the  lord  lieutenant,  and  later  secured  a  liv- 
ing through  Dean  Swift,  of  whom  he  was  a 
close  friend.  He  was  noted  for  his  wit  and  his 
gay  carelessness,  though  his  extravagance  had 
reduced  him  to  direst  poverty.  He  wrote  'The 
Art  of  Punning,'  translated  Persius  in  prose 
and  Sophocles'  'Philoctetes'  in  verse.  His  son 
Thomas,  elocutionist,  father  of  Richard  B.  Sher- 
idan, the  dramatist  (q.v.)  :  b.  near  Dublin,  Ire- 
land. 1721;  d.  Margate.  Kent.  14  Aug.  1788.  He 
was  educated  at  Trinity  College.  Dublin,  became 
an  actor  and  theatre  manager,  and  afterward 
was  successful  as  a  lecturer  and  teacher  of  elo- 
cution. He  published:  'Lectures  on  the  Art  of 
Reading'  (1775);  'Dictionary  of  the  English 
Language'  (  1780)  ;  'Life  of  Dean  Swift' 
(1784)  ;  etc. 

Sherif,  an  Arabic  title  equivalent  to  noble. 
It  is  liorne  by  the  descendants  of  Mohammed, 
and  descends  both  in  the  male  and  female  line. 
Those  who  possess  this  rank  are  distinguished 
by  green  turbans  and  veils,  green  being  the  color 
of  the  Prophet.  In  India  they  are  called  Sey- 
yed. 

Sheriff,  an  officer  who  represents  the  execu- 
tive power  of  a  county  in  the  L'nited  States,  and 
is  elected  either  by  the  legislature  or  the  citizens. 
The  requirements  are  controlled  by  statute,  but 
usually  they  are  that  the  person  so  elected  must 
be  over  21,  a  citizen  of  the  United  States,  and 
a  resident  of  the  county  that  he  represents. 
Power  to  fill  a  vacancy  occurring  in  the  office 
of  sheriff  is  regulated  by  statute.  The  sheriff 
is  required  to  take  a  prescribed  oath  in  order 
to  qualify,  and  to  furnish  a  bond  for  the  faith- 
ful discharge  of  the  duties  of  his  office.  The 
sheriff  in  person  or  by  deputy  executes  civil  and 
criminal  process  throughout  the  county :  has 
charge  of  the  prisoners,  attends  court,  and  keeps 
the  peace.  His  judicial  authority  is  generally 
confined  to  ascertaining  damages  on  writs  of 
inquiry.  He  is  not  liable  for  any  errors  in  act- 
ing in  a  judicial  capacity — the  office  is  almost 
exclusively  ministerial.     A  sheriff  has  the  right, 
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when  it  is  reasonably  necessary,  to  lawfully  sum- 
mon any  citizen  for  assistance  in  the  execution 
of  his  duty,  and  one  failing  to  obey  the  summons 
is  liable  to  indictment ;  he  has  also  the  right  to 
appoint  general  or  special  deputies  in  such  man- 
ner as  may  be  prescribed  by  his  jurisdiction; 
but  the  sheriff  cannot  delegate  his  authority  to 
appoint  a  deputy.  The  sheriff  is  liable  for  all 
damages  caused  by  any  wrongful  act  of  his 
office,  and  may  be  criminally  liable  for  a  wilful 
breach  of  his  duty,  if  a  corrupt  motive  is  shown. 
A  sheriff's  sale  is  one  conducted  by  a  sheriff,  or 
by  a  person  by  him  deputized,  of  property  held 
under   proper   authority. 

Sherlock,  sber'lok.  Charles  Reginald, 
American  author  and  journalist:  b.  Montrose, 
Pa.,  12  May  1857.  He  began  newspaper  work 
in  1876  on  the  'Syracuse  Courier'  and  in  1883-4 
he  was  city  editor  of  the  'Albany  Journal.' 
From  1887-1900  he  was  editor  of  the  "Syracuse 
Standard.'  He  has  published  'Your  Uncle 
Lew'    (1901):  'The  Red  Anvil'    (1902). 

Sherlock,  Thomas,  English  prelate:  b. 
London,  England,  1678;  d.  there  18  July  1761. 
He  was  educated  at  Cambridge,  was  appointed 
Master  of  the  Temple  in  1704.  vice-chancellor  of 
the  university  in  1714,  and  Dean  of  Chichester 
in  1716,  after  which  he  entered  into  a  contro- 
versy with  Bishop  Hoadly,  in  defense  of  the 
corporation  and  test  acts.  In  1728  he  was  ap- 
pointed to  the  see  of  Bangor,  and  in  1734  trans- 
lated to  that  of  Salisbury.  He  was  offered  the 
primacy  on  the  decease  of  Archbishop  Potter,  in 
1747,  but  he  refused  it;  and  the  following  year 
was  translated  to  the  see  of  London,  where  he 
remained  till  his  death.  He  was  noted  for  his 
eloquence  as  a  preacher,  his  sermons  long  being 
considered  models  of  pulpit  eloquence ;  and  of 
his  celebrated  controversial  works  on  Christian 
evidences  may  be  mentioned:  'The  Use  and  In- 
tent of  Prophecy'  (1725)  ;  and  'Tryal  of  the 
Witnesses  of  the  Resurrection  of  Jesus'  (1729). 
His  'Discourses  at  the  Temple  Church*  were 
published  in  four  volumes  (1754-8)  and  his 
'Works'  were  edited  by  Hughes  (5  vols.,  1830). 

Sherlock  Holmes,  Adventures  of,  a  collec- 
tion of  stories  by  A.  Conan  Doyle  (f|.v.),  in  each 
of  which  Holmes  figures  as  a  scientific  amateur 
detective  of  remarkable  skill.  He  is  enslaved  to 
cocaine  and  in  manner  is  brusque  and  eccentric ; 
but  by  a  method  of  a  posteriori  reasoning,  ap- 
plied to  apparently  unimportant  facts  of  common 
life,  he  is  enabled  to  uncover  most  remote  and 
disconnected  causes.  The  12  tales  are  full  of 
bizarre  and  often  grewsome  details. 

Sherman,  shcr'man,  Frank  Dempster, 
American  poet:  b.  Pcckskill,  N.  Y.,  6  May  i860. 
He  was  graduated  from  Columbia  in  1884  and 
subsequently  studied  at  Harvard.  For  many 
years  he  has  been  an  adjunct  professor  of  archi- 
tecture at  Columbia.  He  has  published:  'Mad- 
rigals and  Catches'  (1887)  ;  'Lvrics  for  a  Lute' 
(1890);  "New  Waggings  of  Old  Tales'  with 
John  Kcndrick  Bangs  (1887);  'Little-  Folk 
Lyrics'   (1802)  ;  etc. 

Sherman,  John,  .\merican  statesman:  b. 
Lancaster,  Ohio,  10  May  1823;  d.  Washington, 
p.  C,  22  Oct.  igoo.  He  was  the  8th  child  in  a 
family  of  u,  being  the  jimior  by  three  years  of 
his  brother  Gen.  William  Tccnmsch  Sherman 
(q.v.).     After  having  secured  an  irregular  and 


not  very  complete  general  education,  he  studied 
law  and  was  admitted  to  the  bar  at  21.  In  1848 
he  was  a  delegate  to  the  National  Whig  con- 
vention at  Philadelphia.  He  was  president  of  the 
first  Republican  convention  in  Ohio,  held  at  Co- 
lumbus, 13  July  1855,  which  nominated  Salmon 
P.  Chase  for  governor.  In  1855  he  was  elected 
a  member  of  the  34th  Congress.  He  took  a 
prominent  part  in  the  proceedings  of  the  House; 
was  on  the  Committee  of  Inquiry  sent  to  Kansas. 
He  was  prominently  identified  with  the  support  of 
all  measures  for  the  prosecution  of  the  Civil 
War ;  defended  the  protective  tariff,  and  the  re- 
funding of  the  National  debt.  He  was  a  mem 
ber  of  the  committee  that  visited  Louisiana  to 
supervise  the  counting  of  the  returns  of  that 
State,  and  a  member  of  the  Electoral  Commis- 
sion. In  Congress  Mr.  Sherman  quickly  demon- 
strated his  exceptional  power  as  a  master  of 
finance.  He  watched  carefully  the  appropriation 
bills,  speedily  extended  the  credit  of  the  govern- 
ment, and  provided  for  its  future  support.  When 
Salmon  P.  Chase  resigned  the  U.  S.  senatorship 
from  Ohio  to  enter  the  cabinet  of  President 
Lincoln  as  secretary  of  the  treasury,  Mr.  Sher- 
man was  elected  his  successor  and  took 
his  scat  4  March  1861.  In  1881  he  was  re- 
elected to  the  senate,  where  he  remained  until 
1897  when  he  was  appointed  Secretary  of  State 
by  President  McKinley.  He  resigned  that  office 
however,  in  1898.  on  account  of  failing  health. 
He  was  a  candidate  for  the  Presidential  nom- 
ination in  1884  and  1888.  Among  his  publications 
are:  'Selected  Speeches  and  Reports  on  Finance 
and  Taxation'  (1879);  and  'Recollections  of 
Forty  Years  in  the  House.  Senate,  and  Cabinet' 
(1893).  From  i860  to  1900,  there  was  scarcely 
a  great  financial  measure  with  which  the  name 
of  John  Sherman  was  not  connected.  Among 
these  were,  the  making  of  United  States  treas- 
ury notes  legal  tender,  the  enacting  of  the  na- 
tional banking  bill,  the  refunding  act  of  1870,  and 
the  resumption  of  specie  payments.  The  detailed 
record  of  measures  by  which  the  legal  tender 
notes  of  the  government  reached  par,  and  by 
which  specie  resumption  became  an  accomplished 
fact  at  the  time  fixed  for  it,  exhibits  the  man 
under  whose  leadership  this  was  done  as  a  finan- 
cier of  the  highest  order. 

Sherman,  Roger,  American  legislator:  b. 
Newton,  Mass.,  19  April  1721;  d.  New  Haven, 
Conn.,  23  July  1793.  He  was  apprenticed  to  a 
shoemaker  when  a  child,  but  in  1743  he  removed 
to  New  Milford,  Conn.,  where  he  was  engaged 
with  his  brother  in  keeping  a  small  store.  He 
studied  law,  politics,  and  mathematics  without 
a  teacher,  was  appointed  surveyor  for  his  county 
in  1745  and  for  several  years  made  the  avtronom- 
ical  observations  for  an  almanac  published  in 
New  York.  In  1754  he  was  admitted  to  the  bar, 
served  for  several  terms  in  the  provincial  as- 
sembly, and  in  1761  removed  to  New  Haven, 
Conn.  He  became  judge  of  the  court  of  common 
pleas  there  in  1763  and  served  in  that  position 
and  as  judge  of  the  superior  court  for  23  years. 
He  was  assistant  governor  in  1766-85,  treasurer 
of  Yale  College  in  1766-76.  and  a  member  nf 
Congress  from  1774-91.  when  he  was  elected 
senator  in  which  capacity  he  served  the  re- 
mainder of  his  life.  He  was  one  of  the  com- 
mittee of  five  to  draft  the  Declaration  of  Inde- 
pendence which  he  afterward  signed,  was  an 
active  member  of  various  war  and  ordnance  com- 
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mittees,  served  on  the  treasury  board  and  in 
1777  was  one  of  the  framers  of  the  original 
Articles  of  Confederation.  He  assisted  in  the 
codilication  of  the  laws  of  Connecticut,  was  a 
delegate  to  the  Federal  Constitutional  Conven- 
tion in  1787,  where  he  played  a  prominent  part, 
and  from  1784  until  his  death  was  mayor  of  New 
Haven. 

Sherman,  Thomas  West,  .American  mili- 
tary officer:  b.  Newport,  R.  I.,  26  March  1813; 
d.  there  16  March  1879.  He  was  graduated  from 
the  United  States  ]\Iilitary  Academy  in  1836 
and  six  years  later  served  in  Florida  against  the 
Indians.  He  was  in  command  of  a  battery  at 
Buena  Vista  during  the  Mexican  War,  and  for 
his  bravery  and  excellent  service  was  brevetted 
major,  1847.  He  also  commanded  the  land  forces 
in  the  expedition  against  Port  Royal  1861-2. 
As  a  result  of  injuries  received  at  Port  Hudson, 
La.,  1863,  he  was  given  leave  of  absence  until 
1864  when  he  took  command  of  an  artillery  di- 
vision in  the  Department  of  the  Gulf.  He  was 
retired  as  major-general  31  Dec.  1870. 

Sherman,  William  Tecumseh:  b.  Lancas- 
ter, Ohio,  8  Feb.  1820;  d.  New  York  14  Feb. 
1891 ;  son  of  Judge  Charles  R.  Sherman.  His 
father  died  when  he  was  about  nine  years  old, 
and  he  was  brought  up  in  the  family  of  Hon. 
Thomas  Ewing,  who  procured  for  him  an  ap- 
pointment as  cadet  at  the  United  States  ISIili- 
tary  Academy,  West  Point.  He  is  described  as 
having  been  at  the  time  a  tall,  slim,  loose-jointed 
lad,  with  red  hair,  fair,  burned  skin,  and  piercing 
black  eyes.  In  July  1840  he  graduated  from 
the  academy,  and  was  appointed  2d  lieutenant 
in  the  Third  .Artillery,  and  1st  lieutenant  Nov. 
1841.  He  served  in  Florida  until  1842,  and  was 
afterward  in  garrison  at  Fort  Moultrie,  S.  C. 
At  the  first  rumor  of  war  with  Mexico  he  showed 
great  impatience  to  be  sent  to  Texas,  but  the 
war  department,  instead,  ordered  him  to  Califor- 
nia. The  voyage  appears  to  have  made  him 
strongly  in  favor  of  an  interoceanic  canal. 
He  served  in  California,  as  acting  assistant  adju- 
tant-general of  the  department,  until  Feb.  1849, 
when  he  was  transferred  to  similar  duty  on  the 
staff  of  Gen.  Persifor  F.  Smith,  who  commanded 
the  division  of  the  Pacific.  Having  been  ordered 
to  New  York  as  bearer  of  despatches,  he  was 
married  in  January  1850,  to  Ellen  Boyle,  daugh- 
ter of  his  foster-father,  Hon.  Thomas  Ewing, 
then  Secretary  of  the  Interior. 

In  September  1S50,  Sherman  was  trans- 
ferred to  the  commissary  department  with  the 
rank  of  captain,  and  stationed  at  Saint  Louis  and 
New  Orleans.  Shortly  after  his  arrival  at  New 
Orleans  he  received  notice  of  his  appointment 
as  partner  in  the  banking  firm  of  Lucas  &  Tur- 
ner, a  branch  of  Lucas  &  Simonds,  of  Saint 
Louis,  and,  feeling  that  he  could  do  better  in 
business  than  in  the  army,  obtained  a  six  months' 
leave  of  absence,  and  started  for  California  to 
represent  the  house.  When  the  leave  of  absence 
expired  he  resigned  his  place  in  the  army.  Sher- 
man at  this  time  saw  the  danger  of  the  slavery 
i?sue.  "Unless  people  both  North  and  South," 
he  wrote  in  August  1S56,  «learn  more  modera- 
tion, we'll  see  sights  in  the  wav  of  civil  war." 

Sherman  removed  to  New  York  in  1857,  and 
to  Leavenworth,  Kan.,  in  1858,  where  he  prac- 
tised law  until  July  1859,  when  he  was  elected 
supermtendent  of  the  proposed  military  academy 


in  Louisiana.  The  institution  was  opened  i  Jan. 
i860,  as  the  Louisiana  State  Seminary  of  Learn- 
ing and  Military  Academy,  and  Sherman  re- 
mained its  superintendent  until  18  Jan.  1861, 
when  he  wrote  to  the  governor  asking  to  be 
relieved  the  moment  the  State  determined  to 
secede.  His  request  having  been  granted,  he 
went  to  Saint  Louis  in  February  1861,  and 
was  for  a  short  time  president  of  a  Saint  Louis 
railroad  company.  While  holding  this  place  he 
was  deeply  interested  in  the  approach  of  the 
struggle  between  North  and  South,  making  valu- 
able suggestions,  some  of  which  were  shown 
by  his  brother,  John  Sherman,  then  in  Congress, 
to  Secretary  of  War  Cameron.  "On  the  neces- 
sity of  maintaining  a  government,  and  that  gov- 
ernment the  old  constitutional  one,"  he  de- 
clared, "I  have  never  wavered,  but  I  do  recoil 
from  a  war  when  the  negro  is  the  only  ques- 
tion." 

In  May  1861,  Sherman  was  appointed  colonel 
of  the  13th  regular  infantry,  and  30  June  he 
assumed  command  of  a  brigade  of  McDowell's 
army.  He  took  an  honorable  part  in  the  first 
battle  of  Bull  Run  ;  on  3  August  received  hi?  com- 
mission as  brigadier-general  of  volunteers,  dat- 
ing from  17  May,  and  24  August  was  ordered  to 
duty  in  the  Department  of  the  Cumberland,  un- 
der Gen.  Robert  Anderson,  whom  he  succeeded 
in  command  of  the  department  8  October.  On  the 
26th  of  the  same  month  he  wrote  that  "to  accom- 
plish the  only  purpose  for  which  Kentucky  can 
be  used  there  should  be  a  force  here  of  200,000 
men."  In  November  Gen.  Sherman,  who  was 
severely  criticized  by  many  for  his  assertions 
as  to  the  number  of  men  needed  for  the  war  in 
his  section,  was  relieved  from  his  command  and 
sent  to  Missouri.  After  a  short  leave  home  he 
was  employed  for  a  time  as  commander  of  the 
camp  of  instruction  at  Benton  Barracks,  near 
Saint  Louis.  In  February  1862.  he  was  trans- 
ferred to  Paducah,  Ky.,  where  he  organized  the 
division  which  he  subsequently  commanded  at 
Shiloh.  In  this  hard-fought,  two  days'  conflict 
Sherman  was  severely  wounded,  and  Gen.  Grant 
declared  that  "to  his  individual  efforts  I  am 
indebted  for  the  success  of  that  battle."  Gen. 
Sherman  was  commissioned  major-general  of 
volunteers,  1  May,  and  in  the  same  month  com- 
pelled the  Confederates  to  evacuate  Corinth, 
which  was  followed,  in  July,  by  the  occupation 
of  Memphis.  His  campaign  against  Vicksburg 
proved  unfortunate.  He  was  defeated  and  driven 
back  at  Chickasaw  Bayou,  but  afterward  ren- 
dered effective  aid  to  Gen.  Grant  in  the  opera- 
tions which  resulted  in  the  surrender  of  Vicks- 
burg. 

Gen.  Sherman  was  made  a  brigadier-general 
of  the  regular  army  in  July  1863.  After  the  fall 
of  Vicksburg  and  Port  Hudson  the  Western 
armies  lay  comparatively  idle  for  a  time,  and 
early  in  the  autumn  Gen.  Sherman  was  occupied 
in  rebuilding  the  Memphis  &  Charleston  railroad 
to  the  East,  that  the  armies  might  draw  supplies 
by  that  route.  While  engaged  on  this  work  he 
was  ordered  to  cross  the  Tennessee  and  march 
eastward.  The  battle  of  Chattanooga,  in  which 
Sherman  distinguished  himself,  followed,  and  he 
was  ne.xt  sent  to  the  relief  of  Burnside,  be- 
sieged by  the  Confederates  in  Knoxville.  Sher- 
man forced  Longstreet  to  raise  the  siege  5  Dec. 
1863.  After  a  ifew  weeks  in  winter  quarters 
in  northern  Alabama,  Sherman,  in  January  1864, 
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made  a  raid  across  the  State  of  Mississippi 
iroin  Jackson  to  Meridian  and  bacl--  again, 
•floing  a  vast  amount  of  damage  to  railways,  Con- 
federate property,  and  the  country  at  large. 

Gen.  Grant  being  invited  to  take  unham- 
pered command  of  the  military  forces  of  the 
United  States,  and  to  repeat,  if  possible,  in  the 
East,  the  successes  which  had  attended  his  career 
in  the  West,  assigned  Sherman  to  the  command 
of  the  Military  Division  of  the  Alississippi,  in- 
cluding tlie  Departments  of  the  Ohio,  the  Ten- 
nessee, the  Cumberland,  and  the  Arkansas,  with 
temporary  headquarters  at  Nashville,  and  with 
oiders  to  move  on  Atlanta.  With  an  army  of 
about  100,000  men  Gen.  Sherman  invaded  Geor- 
gia. He  was  opposed  by  Gen.  Joseph  E.  John- 
ston, with  about  4S,ooo  Confederates  in  excellent 
spirit  and  discipline,  but  poorly  provided  with 
munitions  of  war,  as  compared  with  the  Union 
forces.  Johnston  engaged  Sherman's  army  at 
Dalton,  Resaca,  Cassville,  Dallas  and  Kenesaw 
Mountain.  At  the  last  named  place,  27  June,  the 
Confederates,  owing  to  the  shortness  of  artillery 
ammunition,  reserved  their  cannon  for  the  final 
charge  of  the  Union  troops,  receiving  them 
with  a  destructive  fire  which  won  the  day  for 
the  South. 

Sherman's  progress,  however,  could  not  be 
stayed,  and  the  Richmond  government,  believing 
that  Johnston  was  not  doing  all  that  could  be 
done  with  the  men  at  his  command,  relieved  him 
and  put  Hood  in  his  place.  Sharp  battles  fol- 
lowed in  the  vicinity  of  Atlanta,  and  at  length 
Hood  was  compelled  to  evacuate  the  city  dur- 
ing the  night  of  l  September.  Gen.  Sherman 
issued  an  order  that  all  the  inhabitants  should 
leave  Atlanta,  going  North  or  South  as  they 
saw  fit,  and  offering  transportation  to  that  end. 
Mayor  Calhoun  and  other  citizens  appealed  in 
vain  to  have  the  order  recalled.  "You  cannot 
<iualify  war  in  harsher  terms  than  I  will,"  an- 
swered Gen.  Sherman,  "war  is  cruelty  and  you 
cannot  refine  it."  The  order  was  carried  out,  and 
approved  by  the  authorities  at  Washington.  Gen. 
Sherman  gave  as  his  reasons  to  his  military  supe- 
riors that  he  wanted  all  the  houses  for  military 
and  storage  purposes,  and  did  not  wish  to  be 
burdened  with  the  care  of  the  inhabitants. 

General  Sherman  became  convinced,  after  a 
series  of  indecisive  operations  against  Hood, 
that  the  aim  of  the  latter  was  to  draw  him 
out  of  Georgia.  He  determined  on  marching  to 
the  sea,  cutting  a  swath  of  devastation  through 
the  heart  of  the  Confederacy,  and  destroying, 
as  far  as  possible,  the  sources  of  Confederate 
supplies.  Gen.  Grant  fully  approved  the  plan, 
and  Sherman,  after  burning  Atlanta,  breaking 
up  the  railway,  and  sending  a  part  of  his  army  to 
reinforce  Thomas  at  Nashville,  started,  with 
about  70,000  men,  on  his  memorable  march.  He 
ordered  his  troops  to  forage  liberally  on  the 
country,  and  although  foraging  was  supposed 
to  be  done  by  regular  details  only,  it  was,  in 
fact,  carried  on  practically  without  restriction, 
and  the  devastation  along  tlie  line  of  march 
was  most  complete.  The  Confederates  had  vir- 
tually no  force  to  oppose  to  Sherman's  advance, 
and  when  the  governors  of  Alabama,  South 
Carolina,  and  Georgia  were  appealed  to  from 
Richninnil,  the  first  mentioned  replied  that  none 
but  cripples,  women  and  children,  and  very  old 
men  were  left  in  the  State.  Sherman  entered 
bavannah  23  December,  having  lost  on  his  march 
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from  Atlanta,  103  killed,  428  wounded,  and  278 
missing.  Congress,  10  Jan.  1865,  tendered  the 
thanks  of  the  people  of  the  United  States  to 
Gen.  Sherman  and  his  command.  Sherman 
moved  northward  1  February  and  occupied  Co- 
lumbia 17  February,  the  place  being  destroyed 
by  a  conflagration  for  which  Gen.  Sherman 
always  claimed  that  he  was  not  responsible. 

Gen.  Johnston  was  recalled  to  command  by 
the  chiefs  of  the  sinking  Confederacy,  and  after 
several  desperate  encounters,  Gens.  Sherman 
and  Johnston  met  at  Durham  Station,  N.  C, 
18  April.  The  terms  agreed  upon  were 
most  liberal  to  the.  Confederates,  allowing  them 
to  deposit  their  arms  at  their  State  capitals, 
and  providing  for  the  recognition  of  their  State 
governments.  The  terms  were  made  subject 
to  the  approval  of  superior  authority,  and 
a  suspension  of  hostilities  was  agreed  upon  to 
obtain  that  consent,  48  hours'  notice  to  be  given 
by  either  side  before  resuming  hostilities.  Lin- 
coln had  been  murdered;  there  was  a  vindictive 
feeling  toward  the  South  at  Washington,  and 
Johnson  and  his  cabinet  wholly  disapproved 
Gen.  Sherman's  arrangement,  and  ordered  Gen. 
Grant  to  take  charge  of  Sherman's  command. 
Grant,  always  generous  in  his  recognition  of 
Sherman's  merits,  went  to  Raleigh,  as  directed, 
but  left  to  Sherman  the  honor  of  receiving 
Johnston's  surrender  on  the  same  terms  as 
granted  to  Lee.  Sherman  keenly  felt  what  he 
regarded  as  unjust  treatment  on  this  occasion 
by  Secretary  of  War  Stanton,  and  declined  pub- 
licly to  take  Stanton's  proffered  hand  at  the 
great  army  review  in  Washington  24  May  1865. 
Sherman  was  appointed  to  command  the 
military  division  of  the  Mississippi  27  June  1865; 
promoted  to  be  lieutenant-general  25  "July  1866, 
and  assigned  in  August  to  the  Military  Division 
of  the  Missouri.  On  the  accession  of  Gen. 
Grant  to  the  Presidencj',  Sherman  succeeded 
to  the  command  of  the  army  as  general.  About 
this  time  he  wrote:  *I  do  think  some  political 
power  might  be  given  to  the  young  men  who 
served  in  the  rebel  army,  for  they  are  a  better 
class  than  the  adventurers  who  have  gone  South 
purely  for  office."  Gen.  Sherman  retired  8  Feb. 
1884,  taking,  to  the  last,  an  active  interest  in 
public  affairs.  A  splendid  equestrian  statue,  by 
Saint  Gaudens,  presenting  Gen.  Sherman  in 
characteristic  attitude,  as  when  he  rode  at  the 
head  of  his  army,  was  unveiled  at  the  south- 
eastern entrance  of  Central  Park,  New  York, 
in  1903,  and  another  handsome  equestrian  statue 
of  the  great  General  was  dedicated  in  Washing- 
ton the  same  year.  President  Roosevelt  taking 
part  in  the  ceremonies.  Tlie  Washington  statue 
stands  on  the  spot  whence  Sherman  reviewed  the 
grand  march  of  the  Union  army  in  1865. 

Henky  M.\nn. 
Sherman,  Texas,  city,  county-seat  of 
Grayson  County ;  on  the  Atchison,  T.  &  S.  P., 
the  Houston  &  T.  C,  the  Missouri,  K.  &  T.,  the 
Saint  Louis  S.  W.,  and  the  Texas  &  P.  R.R.'s; 
about  64  miles  north  of  Dallas  and  12  miles  south 
of  the  Red  River.  It  is  in  the  Red  River  Valley, 
about  1,000  feet  above  the  sea.  It  is  in  a  fertile 
agricultural  region,  a  large  portion  of  which 
ships  its  extensive  cotton  and  grain  products 
through  Sherman.  The  great  Ardmore  coal 
fields,  in  Indian  Territory,  arc  about  48  miles 
northwest.  It  has  a  cotton  gin  the  original  cost 
of  which  was  $250,000  several  large  cottonsead- 
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oil  mills,  flour  mills,  lumber  mills,  machine  shops, 
brick  works,  foundries,  broom  and  mattress  fac- 
tories, furniture  factories,  carriage  and  wagon 
works,  bag  factory,  and  marble  works.  It  has 
an  extensive  trade  in  corn,  wheat,  fruit,  cotton 
products,  marble,  and  manufactured  articles. 
The  principal  public  buildings  are  a  government 
building,  county  court-house,  municipal  build- 
ings, several  of  the  business  blocks,  the  churches 
and  schools.  There  are  eight  churches,  the 
North  Texas  Female  College  (I\I.E.),  the  Sher- 
man Institute,  the  Austin  College  for  Boys 
(Presbyterian),  Saint  Joseph's  Acadeiny  (R.C.), 
the  Fred  Douglass  High  School  for  colot-ed 
pupils,  a  commercial  college,  public  and  parish 
elementary  schools,  and  a  public  library.  The 
two  banks  have  a  combined  capital  of  $900,000. 
Pop.  (1890)  7,333;  (1900)  10,243. 

Sherman  Act,  an  act  of  the  United  States 
Congress,  approved  14  July  1890.  It  was  the 
culmination  of  a  long  disagreement  between  the 
two  Houses  over  a  financial  policy,  neither  side 
being  disposed  to  yield.  This  bill  was  supported 
by  Senator  Sherman  and  others  as  a  compromise 
measure.  It  instructed  the  Secretary  of  the 
Treasury  to  buy  silver  bullion  to  the  amount  of 
4,500,000  ounces  a  month,  and  to  issue  treasury 
notes  in  payment.  Though  the  bill  was  ap- 
proved, the  financial  policy  continued  to  be  a 
disturbing  question  and  arguments  favoring  a 
repeal  were  presented  at  almost  every  oppor- 
tunity. The  business  depression  of  the  summer 
of  1893  was  alleged  to  be  a  consequence  of  the 
bill,  and  President  Cleveland  summoned  Con- 
gress to  convene  in  special  session,  7  August. 
A  bill  to  repeal  the  silver-purchasing  proviso  of 
the  Sherman  Act  passed  the  House  28  August. 
In  the  Senate,  the  Voorhees  bill  was  presented  as 
a  substitute,  its  provisions  being  a  repeal  of  the 
silver-purchasing  clause,  but  affirming  bimetal- 
lism as  a  National  policy.  After  a  protracted 
contest  the  Voorhees  bill  passed  the  Senate  30 
October.  It  was  concurred  in  by  the  House  I 
November,  and  the  President  approved  it  the 
same  day. 

Sherry,  a  favorite  Spanish  wine,  so  called 
because  chiefly  produced  in  tlie  neighborhood  of 
Cheres,  near  Cadiz,  in  Andalusia,  Spain.  Unlike 
many  of  the  French  wines,  the  manufacture  of 
sherry  is  carried  on  chiefly  by  a  few  large  con- 
cerns. The  industry  has  principally  passed  to 
French  and  British  proprietors,  who  have  greatly 
improved  the  manufacture  and  have  bettered  the 
grade  of  commercial  sherries.  The  best  soil 
consists  chiefly  of  carbonate  of  lime,  with  a  small 
admixture  of  silex  and  clay,  and  occasionally 
magnesia.  Red  and  white  grapes  are  used  indis- 
criminately. When  ripe  and  gathered  they  are 
spread  on  mats,  and  left  to  dry  for  two  or  three 
days ;  they  are  then  freed  from  the  stalks,  and  the 
rotten  or  unripe  berries  rejected.  Being  now 
introduced  into  vats,  with  a  layer  of  burned 
gypsum  on  the  surface,  they  are  trodden  by  peas- 
ants with  wooden  shoes.  Tlie  juice  is  collected 
in  casks,  in  which  the  fermentation  is  allowed  to 
take  place,  continuing  generally  from  October 
till  the  beginning  or  middle  of  December.  The 
wines  are  then  racked  from  the  lees,  and  those 
intended  for  exportation  receive  additions  of 
brandy,  seldom  more  than  3  or  4  gallons  to  the 
butt.  The  new  wine  is  harsh  and  fiery,  but  mel- 
lows by  being  allowed  to  remain  in  the  wood 
4   or   5   years,   though    15   or   20   years   are    re- 


quired to  perfect  its  flavor.  Sometimes  bitter 
almonds  are  infused  to  give  the  wine  a  nutty 
flavor.  The  dry  sherry,  that  which  is  least  sweet, 
is  the  most  esteemed.  The  finest  variety  of 
sherry  is  the  Alanzanilla  sherry,  the  excellent 
qualities  of  which  are  determined  by  the  nature 
of  the  soil  and  the  lie  of  the  district  in  which  it 
is  grown;  Amontillado  and  Montilla  sherries  and 
Vino  de  Pasta  are  also  highly  esteemed.  The 
sherry  wines  are  shipped  for  the  most  part  at 
Cadiz,  and  are  principally  exported  to  England. 
No  wine  is  more  largely  imitated  and  adulterated 
than  sherry. 

Sherwood,  sher'wiid,  Katharine  Margaret 
Brownlee,  American  writer:  b.  Poland,  Ohio, 
24  Sept.  1841.  She  was  married  to  I.  M.  Sher- 
wood in  1859,  was  editor  of  the  woman's  de- 
partment of  the  'National  Tribune'  (1883-98), 
has  been  active  in  women's  clubs  and  is  president 
of  the  Ohio  Newspaper  Women's  Association. 
She  has  published  'Campfire  and  Memorial 
Poems'  ;  'The  Dream  of  the  Ages.' 

Sherwood,  Margaret  Pollock,  American 
author  and  educator :  b.  Ballston,  N.  Y.,  i  Nov. 
1864.  She  was  graduated  from  Vassar  College 
in  1886  and  since  1898  has  been  associate  pro- 
fessor of  English  literature  at  Wellesley  College. 
She  has  published  'An  Experiment  in  Altruism* 
(1895);  'A  Puritan  Bohemia'  (1896);  'Dry- 
den's  Dramatic  Theory  and  Practice'  (1898)  ; 
'Henry  Washington,  Idealist'   (1899). 

Sherwood,  Mary  Elizabeth  Wilson,  Amer- 
ican author:  b.  Keen,  N.  H.,  1830;  d.  New  York 
12  Sept.  1903.  She  was  the  daughter  of  General 
James  Wilson,  member  of  Congress  from  New 
Hampshire,  and  when  17  was  left  in  care  of  a 
large  family  by  her  mother's  death.  Gifted  with 
great  beauty  and  intelligence  she  won  much  ad- 
miration at  the  capital  and  numbered  among  her 
friends  such  men  as  Bancroft,  Bryant,  JNlotley, 
and  Prescott.  She  was  married  to  John  Sher- 
wood, a  lawyer  of  Washington.  She  engaged 
in  literary  work,  traveled  extensively  in  Europe, 
and  was  actively  engaged  in  various  charitable 
enterprises.  Her  publications  include:  'The 
Sarcasm  of  Destiny'  (1877)  ;  'A  Transplanted 
Rose'  (1882);  'Royal  Girls  and  Royal  Courts' 
(1887)  ;  'Sweet  Brier'  (1889)  ;  etc.,  besides  nu- 
tnerous  poems  signed  under  "M.  E.  W.  S." 

Sherwood,  Mary  Martha  Buti,  English 
author:  b.  Stanford,  Worcestershire,  6  May 
177s;  d.  Tvi-ickenham,  Middlesex,  22  Sept.  1851. 
In  1803  she  was  married  to  her  cousin  Henry 
(afterward  Captain)  Sherwood,  and  went  with 
him  to  India,  returning  in  1818.  Her  first  book, 
'Traditions,'  was  written  when  she  was  17.  Her 
'Susan  Grey'  (1802)  was  one  of  the  first  at- 
tempts to  write  on  religious  subjects  for  the 
poor,  and  for  many  years  her  various  writings 
were  extremely  popular  in  religious  circles.  Of 
her  90  religious  works  and  stories  the  best  re- 
membered are:  'The  Little  Woodman':  'Little 
Henry  and  His  Bearer':  'Fairchild  Family'; 
'The  Lady  of  the  Manor.' 

Sherwood,  Rosina  Emmett,  American  art- 
ist :  b.  New  York  1857.  She  was  the  pupil  of 
William  Chase  in  her  native  city,  and  afterward 
studied  at  Paris  in  the  Julien  Academy.  A 
silver  medal  was  awarded  to  her  at  the  Paris 
Exposition  of  18S9  and  a  medal  at  the  Columbian 
Exposition  of  1803.  She  is  a  member  of  the. 
Society  of  American  .\rtists.  of  the  New  York 


SHERWOOD  FOREST  — SHIELD 


Water  Color  Society  and  of  the  American  Water 
Color  Society.  Her  work  as  an  illustrator  has 
attracted  wide  attention. 

Sherwood  Forest,  an  ancient  forest  in 
Nottinghamshire,  England,  in  a  hilly  district  be- 
tween Nottingham  and  Worksop.  The  tract 
covered  about  200  square  miles  and  was  formerly 
a  royal  fores\t,  famous  as  the  scene  of  the  exploits 
of  Robin  Hood  and  his  merry  men,  many  legends 
of  whom  are  yet  to  be  heard  in  the  surround- 
ing country.  Only  a  small  portion  of  the  forest, 
near  Rotterham,  still  remains.  The  rest  of  the 
country  it  once  covered  is  now  occupied  by 
country-seats  and  private  parks,  and  is  for  the 
most  part  bare  of  trees. 

Shet'land,  Scotland,  a  county  embracing 
;he  group  of  islands  northeast  of  Orkney,  of 
which  20  are  inhabited.  They  contain  506  square 
miles,  and  the  largest  are  Mainland,  Yell,  Unst, 
Fetlar,  Bressay,  Whalsay  and  Foula.  Mainland 
contains  about  two  thirds  of  the  entire  acreage, 
its  surface  is  hilly  with  indented  coast  line  and 
interspersed  by  numerous  lochs.  Ronas  Hill 
(1,475  feet)  is  the  highest  point  in  the  northwest 
of  Mainland:  The  Sneug  (1,372  feet),  in 
Foula,  is  next  in  height.  The  coasts  of  the 
whole  group  are  bold  and  rocky,  presenting  some 
fine  landscape.  Peat  moss  covers  much  of  the 
surface,  and  some  cereal  crops  and  vegetables 
are  grown.  The  pastures  cover  about  43,000 
acres.  Domestic  animals  are  reared — -the  small 
Shetland  ponies  are  well  known  —  but  the  chief 
industry  consists  in  the  herring  fisheries.  The 
manufactures  are  mainly  woolens.  Lerwick,  on 
Brassey  Sound,  is  the  capital ;  and  Scalloway 
the  largest  village, —  both  in  Mainland.  The 
exports  are  fish,  oil,  cattle,  horses,  eggs  and 
gloves.  There  are  61  public  schools,  church 
schools  and  several  schools  for  superior  educa- 
tion. The  inhabitants  are  of  Norse  extraction 
and  were  for  several  centuries  under  Scandi- 
navian sovereigns.  Since  1468  they  have  be- 
longed to  Scotland.  There  are  numerous  an- 
tiquities which  arc  highly  interesting,  including 
brochs,  standing-stones,  tumuli,  and  the  ruins  of 
a  Roman  camp  on  Fetlar  Island.  Pop.  (1901) 
28,185. 

Shewbread,  sho'bred,  the  12  unleavened 
I  loaves  placed  upon  a  table  in  the  outer  depart- 
ment of  the  Jewish  sanctuary.  The  number  12 
represented  the  12  tribes.  The  loaves  were 
placed  in  two  piles,  one  above  another,  and  were 
changed  every  sabbath  day  by  the  priests.  The 
removed  bread  became  the  property  of  the 
priests,  who  alone  had  a  right  to  eat  of  it,  and 
only  in  the  holy  place.  In  cases  of  emergency, 
however,  they  incurred  no  blame  by  giving  it 
to  persons  who  were  in  a  state  of  ceremonial 
purity,  as  in  the  instance  of  David  and  his  men 
(1   Sam.  xxi.  4-6;  Matt.  xii.  4). 

Shiahs,  shc'as.  See  REUGiot;s  Sects; 
Siiiitkb. 

Shib'boleth,  a  word  which  on  a  certain 
occasion  served  as  a  test  to  distinguish  Ephra- 
imites  from  Giheonites.  Jephtha's  men,  Gibe- 
onitcs,  held  the  ford  of  Jordan,  with  inclevs  to 
suflfer  no  Ephraimitc  to  cross  over.  When  chal- 
lenged with  the  (|uestion  ".Art  thou  an  Ephraim- 
itc?" the  man  of  Ephraim  would  answer  "Nay." 
"Say  now  Shibhnleth" :  and  the  other  pro- 
nounced it  "Sibbolcth,"  "for  he  could  not  frame 


to  pronounce  it  right.*'  In  the  Septuagint  ver- 
sion, which  is  followed  by  the  Latin  Vulgate, 
the  "point"  of  the  question  is  completely  lost : 
"Art  thou  not  an  Ephraimite?"  and  they  said 
"Nay."  And  they  said  to  him,  "Then  say 
stacliys,'"  that  is,  "say  ear"  (of  corn),  which  is 
the  etymological  meaning  of  the  Hebrew  word 
shibboleth :  "and  he  framed  not  to  speak  so." 

Shield,  sheld.  William,  English  composer: 
b.  Swalwall,  Durham,  5  March  1748;  d.  London 
25  Jan.  1829.  He  early  studied  music  and  com- 
posed anthems  that  were  sung  in  Durham  cathe- 
dral. His  earliest  sustained  work  was  a  comic 
opera,  'The  Flitch  of  Bacon'  (1778),  and  having 
been  appointed  composer  to  Covent  Garden 
(1778-97)  he  produced  several  other  works,  in- 
cluding <Rosina'  (1783);  'The  Poor  Soldier' 
(1784);  'The  Woodman'  (1792);  'Two  Faces 
Under  a  Hood'  (1807).  But  he  is  best  known 
by  his  songs,  among  which  are  'The  Heaving  of 
the  Lead'  ;  'The  Arethusa'  ;  'The  Thorn'  ;  'The 
Ploughboy';  and  'The  Wolf.'  The  tune  of 
'Auld  Lang  Syne,'  as  now  sung,  was  introduced 
into  his  'Rosina'  ;  the  authorship  of  'Coming 
through  the  Rye'  has  also  been  claimed  for 
Shield.  Among  his  literary  works  arc :  'An 
Introduction  to  Harmony'  (1817);  and  'Rudi- 
ments of  Thorough  Bass.'  His  musical  produc- 
tions comprise  several  collections  of  glees,  bal- 
lads, trios,  etc. 

Shield,  a  plate  or  framew-ork  of  various 
shapes  and  materials,  and  variously  covered  and 
adorned,  formerly  in  extensive  use  among 
almost  all  peoples  and  still  used  by  savage  tribes. 
The  shield  is  of  very  great  antiquity.  The 
spearmen  of  ancient  Egypt  used  rectangfular 
shields  with  a  semicircular  top.  These  shields 
were  about  half  the  soldier's  height,  and  were 
generally  covered  with  bull's  hide,  having  the 
hair  outward.  Occasionally  they  were  strength- 
ened by  studs  and  rims  of  metal.  The  larger 
kinds  were  strapped  across  the  shoulders  by  a 
thong,  but  the  smaller  bucklers  had  wooden  bars 
enabling  them  to  be  grasped  by  the  hand.  The 
shields  of  the  warriors  in  the  Iliad  were  of  un- 
tanned  hide  and  metal,  large  enough  to  cover  the 
whole  man,  and.  when  not  in  use.  were  sujiported 
on  the  warrior's  back  by  means  of  a  leather  belt. 
Many  of  them  bore  ornamental  and  oilier  de- 
vices, but  in  some  cases  the  devices  described  are 
evidently  elaborated  by  the  poet  for  special  pur- 
poses. The  shields  of  later  Grecian  times  were 
smaller  than  those  of  the  heroic  age.  The 
*clipeus,"  circular  in  some  cases,  and  in  others 
oval,  was  used  in  Greece  and  in  early  Rome,  but 
only  by  the  higher  class  of  Roman  soldiers,  and 
it  was  soon  altogether  abandoned  by  the  Romans 
in  favor  of  the  Sabine  shield  known  as  the 
"scutum."  The  scutum  was  of  wood  or  wicker- 
work,  either  rectangular  or  oval  in  shape,  and 
often  curved.  According  to  Polybius  it  was  4 
feet  long  by  2'/-  broad,  or  rather  larger.  The 
shields  of  the  early  Franks,  the  Scandinavians, 
and  the  .'\nglo-Saxons  were  round.  That  of  the 
.\nglo-Saxons  was  of  wood  covered  with  leather, 
and  had  a  prominent  central  boss.  The  shield 
of  the  Normans  at  the  period  of  the  Conquest 
was  large,  kite-shaped,  and  elaborately  adorned. 
In  later  limes  this  gave  place  to  smaller,  Ihoiigh 
still  triangular  forms,  but  with  the  introduction 
of  firearms  shields  were  abandoned  as  useless, 
except  by  the  Scottish  Highlanders,  who  made 
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good  use  of  them  in  the  last  Stuart  rebellion,  and     making   and  the  manufacture  of  glass,  earthen- 
by  savage  and  semi-savage  tribes.  ware,  cham-cables,  ajid  anchors.    Coal  is  shipped 


principally  at  the  Tyne  dock  belonging  to  the 
Xorth-Eastern  Railway  Company.  A  stone  pier 
a  mile  long  has  been  constructed  at  the  mouth  of 
the  harbor.     Pop.  (1901)  97,233- 

Shiites,  she'its,   a   sect  of   Mohammedans, 

so  called  from  the  Arab  word  "shiah."  meaning 

sect.     The   Shiites  believe   that   AH,   the   son- 


Shields,  sheldz.  Charles  Woodruff,  Ameri- 
can educator:  b.  New  .\lbany.  Ind..  4  April  1825; 
d.  Newport.  R.  I..  26  .\ug.  1904.  He  was  grad- 
uated from  Princeton  in  1844.  from  the  Theologi- 
cal Seminary  there  in  1847.  was  ordained  in  the 
Presbyterian  ministry  and  served  in  charge  of 
pastorates  at  Hempstead.  L.  I.,  in  184Q-50,  and 
in  Philadelphia  in  1860-65.  He  later  occupied 
the  chair  of  harmony  of  science  and  revealed 
religion  at  Princeton.     His  publications  include: 

<  The  Presbyterian   Book  of  Common  Prayer  ac-  ,    ^, 

cording  to  the  Revision  of  the  Westminster  Abubekir,  Omar  and  Othman,  were  usurpers, 
Divines*  (1864);  'Religion  and  Science  in  Rela-  and  an  essential  part  of  their  religious  practice  is 
tion  to  Philosophv>  (1875);  <The  Order  of  the  to  curse  and  denounce  their  memories.  As  the 
Sciences'  (1882); '< The  United  Church  of  the  caliphs  named  are  held  in  high  reverence  by  the 
United  States'  (i8g6):  <The  Scientific  Evidences  orthodox  ^Mohammedans,  the  animosity  between 
of  Reveal<-d  Religion'  {1900);  etc.  the  latter  and  the  Shiites  is  of  the  fiercest  char- 

...  rr  acter,  and  has  for  many  centuries  been  the  cause 

Shields,  James,  American  military  officer:     ^^  sanguinary  strife,  the  fact  that  Ali  and  his 

b.  Dungannon,  Ireland,  1810;  d.  Ottumwa,  Iowa,     ^^^  ^^^^^  ^^^-^^  murdered  being  made  a  ground 

I  June  1879.     He  came  to  the  United  States  in     j^^  ^j^^   Shiites   for   avenging   their  deaths   as  a 


in-law  of  }iIohammed,  was  the  rightful  successor 
of  the  prophet,  and  they  accord  to  him  honor 
hardly  second  to  that  paid  to  Mohammed  him- 
self.    Thev   assert    that   the   first   three   caliphs. 


1826  and  entering  the  army  subsequently  served 
through  the  >Icxican  War  and  for  bravery  in  the 
battles  of  Cerro  Gordo  and  Chapultcpec  was  bre- 
vetted  major-general.  He  was  United  States 
Senator  from  Illinois  in  1849  and  from  Minne- 
sota in  1857.  During  the  Civil  War  he  especially 
distinguished  himself  by  defeating  "Stonewall" 
Jackson  at  Winchester,  23  March  1862.  He  was 
defeated  at  Port  Republic  9  June  1862  and  re- 
signed his  commission  in  1863. 

Shields,  England,  the  urban  aggregation 
of  North  and  South  Shields,  two  separate  mu- 
nicipalities and  important  seaports  in  Northum- 
berland and  Durham  respectively,  on  opposite 
banks  of  the  Tyne,  near  its  mouth  in  the  North 
Sea.  The  port  of  Shields,  formed  by  an  expan- 
sion of  the  river  into  a  wide  bay,  has  been  greatly 
improved  and  deepened  by  dredging  and  the  con- 
struction of  piers,  and  accommodates  vessels  of 
any  size  at  their  quays.  There  is  a  very  exten- 
sive trade,  particularly  in  coal.  The  registered 
shipping  of  North  Shields  in  1900  was  69,131 
tons ;  of  South  Shields,  38.485- 

North  Shields,  on  the  north  bank  of  the 
Tyne,  forms  part  of  the  municipality  of  Tyne- 
rnouth   (q.v.).     It  extends  about  one  mile  along 


religious  duty.  Persia  is  the  stronghold  of  the 
Shiites.  most  of  the  inhabitants  belonging  to  that 
sect,  which  exists  also  in  Central  Asia  and  India, 
and  numbers  in  all  about  18.000,000  persons.  See 
also  Religious  Sects. 

Shikarpur,  shik-iir-poor',  India,  (i)  Capital 
of  a  district  of  the  same  name,  in  the  Sind  Divi- 
sion, Province  of  Bombay,  150  miles  southeast  of 
Khelat  and  18  miles  west  of  the  Indus  River. 
Owing  to  its  low  situation  it  suffers  from  fre- 
quent inundations.  It  stands  in  the  midst  of 
orange  and  date  groves,  and  flourishing  orchards. 
Its  buildings  are  insignificant,  excepting  perhaps 
several  mosques,  the  bazaar,  and  a  few  private 
Hindu  residences.  The  trade  has  always  been 
important,  owing  to  the  town's  position  on  the 
Bolan  Pass,  connecting  India  and  Khorassan. 
The  manufactures  include  carpets,  muslins,  and 
potterv.  The  soil  is  very  productive,  and  yields 
large  crops  of  grain.    Pop.  (1901)  49.491- 

(2)  The  district  of  Shikarpur  covers  an 
area  of  9,296  square  miles.  Pop.  1.018.237.  It  is 
a  broad  alluvial  plain,  with  a  few  limestone  hills 
and  some  salty  patches.  There  is  an  extensive 
desert  portion  and  forests  along  the  banks  of  the 
Indus.     Agriculture,  chief  crops  rice,  millet  and 


the  river,  and  consists  of  an  old  and  a  modern     ^^.h^at,  is  dependent  on  canals  from  the  Indus, 

portion,    the    former    with    narrow    streets    and  '  ...  ^-^ 

lanes,  and  the  latter  with   spacious   streets  and 

squares.     The  township  extends  up  the  river  to 

Willington,  and  includes  Northumberland  Dock 

and  Albert  Edward  Dock.    The  chief  industrial 

establishments  are  ship-building  yards,  saltworks, 

iron  foundries,  marine-engine  works,  and   elec- 
trical works.     Fishing  is  largely  carried  on,  and 

much  fish  is  sent  to  many  parts  of  England. 

South  Shields,  opposite  North  Shields,  com- 
municates with  the  latter  by  steam-ferries.  The 
old  part  of  the  town  consists  of  long  narrow 
streets  running  parallel  to  the  river;  but  the 
modem  part,  immediately  behind,  occupies  a 
higher  site  and  possesses  many  handsome  build- 
ings. The  public  institutions  include  a  town- 
hall,  police  buildings    (1893);   a   custom-house, 


Shilka,  shil'ka,  Asia,  in  eastern  Siberia, 
rises  in  the  Trans-Baikal  region,  among  the 
Yabloni  Mountains,  and  is  one  of  the  chief  trib- 
utaries of  the  Amur  into  which  it  empties  at 
a  point  beyond  Ust  Strelka.  It  is  260  miles 
long,  and  navigable  about  one  half  of  the  year, 
In  winter  its  frozen  bed  is  utilized  as  a  high- 
way. Srvetinsk  is  an  important  station  on  the 
river  for'  vessels  going  to  Khabarovsk.  It  is  a 
terminus  of  the  Trans-Siberian  Railway,  and  the 
starting  point  of  Russian  expeditions  on  the 
Lower  Amur. 

Shillaber,  shTI'a-ber.  Benjamin  Penhallow, 
"Mrs  Partington,"  American  humorist:  b. 
Portsmouth.  X.  H..  12  July  1814;  d.  Chelsea, 
Mass.,  25   Nov.  1890.     After  a  brief  secondary 


f^e  in^  ;nd-museum,;infirmary,   fever_  hos-     ^^ol^S  ^■^iy^il^i'^^^i^Al:'"!,^::^^;,  "^ 


pital,  public  baths  and  washhouses ;  nautical  col-     he  went  to  Boston,  where  he  followed  his 
i»„»\;,t;r^r„1  ana  ntlier  schools,  and  several  be-     in  several  newspaper  offices :_  with  tlie  int. 


interrup- 


lege,  national  and  other  schools,  and  several  be-  in  sev..„.  .....„^-.,.-.    -----.  .  -r-. 

nevolent  endowments.     The  chief  industries  are  tion  of  a  years  voyage  t°B"tisli  Guiana^     1  nen 

coal-mining    and    coal    shipments,    ship-building  he  began  journalistic  work.    Achieving  from  tne 

and    ship-repairing,    marine-engine    and    boiler-  first  (1847)  a  great  success  with  his    Sajings  01 


SHILLELAGH  —  SHILOH 


Mrs.  Partington,'  whose  homely  wisdom  is 
closely  allied  to  that  of  the  Widow  Bedott.  In 
Boston  he  was  successively  an  editor  of  the  Post, 
and  editor-in-chief  of  the  *Carpet-Bag,*  a  hu- 
morous publication  of  short-lived  fame,  and  of 
the  'Saturday  Evening  Gazette.'  Shillaber's 
work  was  not,  as  one  critic  has  phrased  it, 
"trained  to  move  in  literary  circles,"  but  in 
that  was  similar  to  most  American  humor  of  its 
period.  Among  the  titles  of  his  books  are : 
•Rhymes  with  Reason  and  without'  (1852); 
'Life  and  Sayings  of  Mrs.  Partington'  (1853)  ; 
•Mrs.  Partington's  Knitting  Work'  (1857)  ; 
'Partingtonian  Patchwork'  ( 1872)  ;  and 'Cruises 
with  Captain  Bob'    (1880). 

Shillelagh,  shi-la'la,  the  cudgel  carried  by 
the  conventional  Irishman,  with  which  he  is 
supposed  to  delight  to  play  on  the  heads  of  his 
friends  on  occasion.  The  name  is  borrowed 
from  the  once  famous  oak  forest  of  Shillelagh 
in  the  southwest  corner  of  County  Wicklow. 

Shilling,  the  name  of  an  English  silver 
coin  and  money  of  account  equal  to  12  pence,  or 
the  20th  part  of  a  sovereign  or  pound  sterling; 
and  equivalent  in  the  United  States  to  about 
24J^  cents.  In  the  United  States,  a  denomina- 
tion of  money  formerly  in  use,  differing  in  value 
relatively  to  the  dollar  in  different  States,  but 
below  that  of  the  English  shilling  with  a  cor- 
responding value  for  the  penny  and  the  pound. 

Shiloh,  shi'16,  Palestine,  occupied  the  sum- 
mit of  a  high  mountain  north  of  Bethel.  The 
Ark  of  the  Covenant  or  Tabernacle  (q.v.)  rested 
here  from  the  time  of  Joshua  to  that  of  Eli, 
when  it  was  carried  away  by  the  Philistines. 
Prior  to  this,  Shiloh  was  the  religious  seat  of 
the  Israelites  and  a  great  feast  was  held  annu- 
ally. The  phrase  of  the  Scriptures  "until  Shiloh 
come,"  has  received  considerable  attention  from 
theologians,  and  its  accepted  interpretation  is  — 
"until  Christ  come,"  or  "until  rest  come."  A 
small  village  site,  20  miles  north  of  Jerusalem,  is 
identified  with  the  ancient  Shilnli. 

Shiloh,  shl'16  (Tenn.),  Battle  of.  This 
engagement,  known  also  as  Pittsburg  Landing, 
was  fought  6-7  .April  1862,  between  the  Union 
forces  of  Gen.  Grant,  commanding  the  Army 
of  the  Tennessee,  and  of  Gen.  Buell,  command- 
ing the  Army  of  the  Ohio  —  the  latter  arriving 
the  night  of  the  first  day  —  and  the  Confederate 
Army  of  tlie  Mississippi  under  Gen.  A,  Sidney 
Johnston,  with  Gen.  P.  G.  T.  Beauregard  second 
in  command. 

After  the  battles  of  Mill  Springs  and  Fort 
Donelson  (qq.v.)  Gen.  Johnston  withdrew  from 
Kentucky  and  Teiuicssee  to  the  line  of  the 
Memphis  and  Charleston  Railroad,  and  soon 
after  concentrated  his  army  at  Corinth,  Miss. 
The  Union  forces  were  sent  up  the  Tennessee 
River  under  Gen.  C.  F.  Smith,  Gen.  Grant  hav- 
ing been  ordered  by  Gen.  Halleck  to  remain  at 
Fort  Henry  (q.v.),  Gen.  W.  T.  Sherman,  com- 
manding the  advance,  and  seeking  to  cut  the 
railroad,  finding  the  coimtry  above  Pittsburg 
Landing  ihhUt  water,  fell  back  to  that  point, 
and  recoimncnded  its  occupation  to  Gen.  Smith, 
who  Iiad  remained  at  Savannah.  Sherman  es- 
tahlislied  his  division  ig  March  at  Shiloh 
Church,  about  two  and  a  half  miles  b,ack  from 
the  Landing,  Gen.  Hnrlhut's  division  having 
been  encamped  one  mile  out  from  the  river. 
Gen.  Grant,  having  been  restored  to  command, 


reached  Savannah  17  March,  and  sent  McQer- 
nand's,  and  C.  F.  Smith's  division  under  W.  H. 
L.  Wallace  to  Pittsburg.  Prentiss'  division  fol- 
lowed later.  Little  or  no  attention  was  paid 
to  lines  of  battle  or  reserves,  both  Grant  and 
Sherman  looking  upon  the  concentration  as 
preparatory  to  an  advance  upon  Corinth.  Gen. 
Lew  Wallace's  division  was  established  at 
Crump's  Landing,  some  six  miles  below,  where, 
as  Grant  explained  to  Halleck,  he  had  a  good 
road  which  would  enable  him  "to  form  a  junc- 
tion with  the  main  column,  .  .  .  six  or  seven 
miles  before  reaching  Corinth." 

In  regard  to  this  move  Gen.  Halleck,  20 
March,  telegraphed:  "By  all  means  keep  your 
forces  together  until  you  connect  with  Gen. 
Buell,  and  wait  till  you  are  properly  fortified 
and  receive  orders."  No  attention  was  paid  to 
this  direction  as  to  fortifying,  and  neither  abatis 
nor  ritle-pits  were  constructed,  nor  timber  felled. 
Gen.  Grant  in  his  'Memoirs'  says  of  this: 
"When  all  reinforcements  should  have  arrived 
I  e.xpected  to  take  the  initiative  by  marching 
on  Corinth,  and  had  no  expectation  of  needing 
fortifications,  though  this  subject  was  taken  into 
consideration."  The  further  reason  given  by 
Grant  was  that  the  proper  line  for  fortifying 
was  in  rear  of  the  camps  as  they  ran,  and 
could  not  be  easily  supplied  with  water.  Gen. 
Sherman,  in  his  'Memoirs,'  writes:  "We  did 
not  fortify  our  camps  against  an  attack,  because 
we  had  no  orders  to  do  so,  and  because  such  a 
course  would  have  made  our  raw  men  timid" ; 
and  in  a  court-martial  case  he  testified :  "To 
have  erected  fortifications  would  have  been  an 
evidence  of  weakness,  and  would  have  invited 
an  attack."  There  was  no  expectation  of  an 
attack.  Grant,  in  his  'Memoirs,'  says:  "The 
fact  is,  I  regarded  the  campaign  we  were  en- 
gaged in  as  an  offensive  one,  and  had  no  idea 
that  the  enemy  would  leave  strong  intrench- 
ments  to  take  the  initiative  when  he  knew  he 
would  be  attacked  where  he  was  if  he  remained." 
(Jen.  Nelson,  the  advance  of  Buell  on  the  march 
from  Columbia,  telegraphed  Grant  on  3  April 
that  he  could  be  at  Savannah  S  April,  and  in 
reply  was  informed  Friday.  4  April,  that  he 
need  not  hurry,  as  boats  could  not  be  ready  to 
take  him  to  Pittsburg  until  the  8th.  The  same 
day  Grant  notified  Gen.  Prentiss :  "The  review 
of  your  division  will  not  take  place  until  Tues- 
day next."  Two  days  before  the  time  fixed  for 
review  Prentiss  and  his  division  were  prisoners 
in  the  hands  of  the  enemy.  This  conviction  that 
there  would  he  no  attack  led  not  only  to  neglect- 
ing all  defensive  preparations,  but  to  selecting 
cnmp-grounds  without  regard  to  a  line  of  battle 
and  chieliy  with  reference  to  available  ground 
and  the  convenience  of  water.  Three  of  Sher- 
man's brigades  were  established  about  Shiloh 
Church,  and  the  fourth  two  miles  distant.  This 
wide  space  was  later  filled  in  part  by  Prentiss' 
division,  leaving  extensive  gaps  on  each  of  his 
flanks.  .According  to  maps  of  both  Grant  and 
.Sherman,  McClcrnand's  division  was  camped  to 
the  left  and  rear  of  Sherman,  and  nearly  at 
right  angles  to  the  latter,  with  its  flank  toward 
the  enemy's  position.  Hnrlhut's  division  was  a 
mile  in  rear  of  Prentiss,  and  W.  H.  L.  Wallace's 
about  the  same  in  rear  of  Sherman. 

There  had  been  a  considerable  show  of  Con- 
federate cavalry  several  miles  to  the  front  4 
April,   but   on  the  sth    Sherman   wrote   Grant : 


SHILOH 


"All  is  quiet  along  my  lines  now.  We  are  in 
the  act  of  exchanging  cavalry  according  to  your 
order.  The  enemy  has  cavalry  in  our  front, 
and  I  think  there  are  two  regiments  and  one 
battery  six  miles  out."  The  same  day  one  of 
his  regiments  had  been  engaged  under  his  orders 
in  cutting  a  road  and  bridging  a  creek  in  his 
fiont  for  the  advance  on  Corinth.  Later  in 
the  day  Sherman  wrote  Grant;  "I  have  no 
doubt  that  nothing  will  occur  to-day  more  than 
some  picket-firing,"  and  that  he  did  not  "appre- 
hend anything  like  an  attack"  on  his  position. 
The  same  day,  after  Sherman's  report  from 
the  front.  Grant,  who  had  gone  back  to  Savan- 
nah for  the  night,  telegraphed  Halleck :  "I  have 
scarcely  the  faintest  idea  of  an  attack  (general 
one)  being  made  upon  us,  but  will  be  prepared 
should  such  a  thing  take  place.  Gen.  Nelson's 
division  has  arrived.  The  other  two  of  Gen. 
Buell's  column  will  arrive  to-morrow  and  next 
day.  It  is  my  present  intention  to  send  them 
to  Hamburg,  some  four  miles  above  Pittsburg, 
when  they  all  get  here.  From  that  point  to  Cor- 
inth the  road  is  good,  and  a  junction  can  be 
formed  with  the  troops  from  Pittsburg  at  al- 
most any  point."  Grant,  the  same  day,  tele- 
graphed Buell :  "The  enemy  at  and  near  Cor- 
inth are  probably  from  60,000  to  80,000." 

At  the  very  time  of  these  various  inter- 
changes of  opinion  Hardee's  corps  was  in  line 
of  battle  within  a  mile  and  a  half  of  Sherman's 
headquarters,  having  deployed  in  this  position 
at  10  A.M.,  5  April,  with  Gen.  Bragg's  corps 
forming  as  a  second  line,  and  Polk's  and  Breck- 
inridge's corps,  the  rear  of  Johnston's  army,  clos- 
ing up.  The  Confederate  army  had  marched 
from  Corinth  the  morning  of  3  April,  expecting 
to  attack  Saturday  morning,  the  5th,  but  a 
heavy  storm  and  other  causes  delayed  so  that 
the  attack  was  postponed  till  Sunday  morn- 
ing, the  6ih.  Such  was  the  situation  Saturday 
night  in  the  Union  camps.  While  there  was  a 
very  general  feeling  among  the  pickets  and 
many  subordinate  officers  that  the  enemy  was 
near  in  considerable  force,  it  was  discredited  by 
Gen.  Sherman,  and  so  the  usual  precautionary 
orders  were  not  given  to  medical,  ordnance, 
quartermaster,  or  commissary  officers,  or  to  the 
troops,  and  no  one  had  any  official  intimation 
that  a  battle  was  impending,  or  knew  that 
Johnston's  entire  army  was  close  to  their  front 
awaiting  daylight  to  attack.  There  had  been 
some  strengthening  of  pickets,  but  nothing  was 
done  which  even  the  suspected  presence  of  the 
Confederate  army  would  have  called   for. 

Gen.  Prentiss,  after  the  war,  in  the  first  pub- 
lic utterance  on  the  question  of  surprise,  said : 
"In  reference  to  the  still  general  inquiry,  'Was 
C'lr  army  surprised  at  Shiloh?'  I  can  only  reply 
for  myself  that  I  had  not  the  slightest  idea  that 
a  general  engagement  was  to  be  fought  that 
day."  He  said  further :  "We  were  not  pre- 
pared on  the  6th  of  April" ;  but  "admonished 
by  the  action  of  the  enemy  on  Friday  evening," 
he  had  strengthened  his  pickets. 

Gen.  Andrew  Hickenlooper.  now  one  of  the 
principal  officers  of  the  Society  of  the  Army  of 
the  Tennessee,  an  officer  of  note  in  Grant's 
army  throughout  the  war,  and  a  strong  friend 
of  Grant  and  Sherman  ever  after,  commanded 
a  battery  in  Prentiss'  division  at  Shiloh.  In  the 
course  of  an  exhaustive  review  of  the  battle  he 
says  of  the  general  situation :  "There  had  been 


no  order  or  system  in  camping;  no  relation  of 
one  command  to  another;  no  defined  front  or 
known  rear,  except  an  impassable  river.  There 
was  no  common  directing  head  or  superior  offi- 
cer beyond  the  rank  of  division  commander 
placed  on  the  firing  line,  whom  all  would  recog- 
nize and  promptly  obey."  .  .  .  "The  night  be- 
fore had  been  passed  by  the  Union  troops  in 
merry-making  until  the  camp  sank  into  a  peace- 
ful slumber,  from  which  they  were  aroused  by 
the  roar  of  musketry  and  the  booming  of  the 
guns  of  the  Fifth  Battery."  As  to  the  early 
hours  of  the  day  of  battle,  he  observes :  "The 
bugle's  cheery  notes  aroused  the  camp  at  the 
dawn  of  day;  breakfast  was  over,  and  all  was 
ready  for  an  early  morning  drill,  when  the 
faint  reports  of  distant  picket-shots  were  heard 
and  then  came  the  pattering  fire  of  the  reserves, 
.  .  followed  by  volleys  on  the  right  that  told 
of  swiftly  approaching  danger."  The  pickets 
of  Prentiss  were  the  first  to  encounter  the  Con- 
federate advance,  and  being'  strongly  re-inforced, 
they  attacked  Hardee's  oncoming  line.  The  lat- 
ter pushed  rapidly  forward  and  thrust  strong 
flanking  forces  into  the  wide  gaps  on  Prentiss' 
flanks,  thus  turning  both,  as  well  as  Sherman's 
left,  and  the  right  of  Stuart,  —  Sherman's  iso- 
lated brigade. 

Sherman's  brigades  formed  on  their  color- 
line,  a  portion  of  the  troops  being  called  from 
their  breakfast  for  the  purpose.  They  advanced 
between  200  and  30a  yards,  met  the  enemy  in 
force,  and  checked  his  advance  for  a  time, 
Sherm.an  meantime  sending  to  McClernand  for  a 
battalion  of  cavalry  to  join  one  of  his  "for  the 
purpose  of  discovering  the  strength  and  design 
of  the  enemy."  It  was  not  until  8  o'clock, 
however,  that  Gen.  Sherman  became  convinced 
that  it  was  an  attack  in  force.  He  thus  fi.xes 
the  time  in  his  official  report :  "About  8  a.m. 
I  saw  the  glistening  bayonets  of  heavy  masses 
of  infantry  to  our  left  front  in  the  woods  beyond 
the  small  stream  alluded  to,  and  became  satis- 
fied for  the  first  time  that  the  enemy  designed 
a  determined  attack  on  our  whole  camp."  At 
10  o'clock  most  of  the  advanced  Union  camps 
were  in  the  hands  of  the  enemy.  There  had 
been  no  time  to  strike  tents  or  remove  stores 
or  private  baggage.  Sherman  relates  that  two 
of  his  horses  were  killed  at  the  picket-rope,  and 
that  he  found  them  still  tied  there  when  the 
camps  were  recovered  the  next  day. 

In  spite  of  this  general  surprise,  and  of  the 
tremendous  onslaught  of  solidly  formed  bat- 
tle-lines, there  was  throughout  the  day  much 
stubborn  and  even  remarkable  fighting,  in  which 
Sherman,  Prentiss,  McClernand,  and  Hurlbut 
■were  personally  conspicuous.  After  the  battle 
began,  Sherman's  conduct  was  beyond  praise. 
There  were  probably  20.000  men  in  regiments 
that  maintained  their  shattered  organizations, 
and  in  broken  groups,  in  batteries,  and  in  mixed 
forces  rallied  by  brave  officers  and  men,  whicn, 
together,  without  special  regard  to  lines,  held 
with  desperate  courage  against  the  enveloping 
enemy.  Many  of  them  were  killed  or  wounded 
before  the  day  ended.  But  nothing  could  per- 
manently resist  the  well-ordered  Confederate 
movement.  Gen.  Grant  wrote  that  when  he  met 
Buell  at  the  Landing,  which  was  at  i  p.m., 
"there  probably  were  as  many  as  four  or  five 
thousand  stra.gglers  lying  under  cover  of  the 
river  blufT,  panic-stricken,  most  of  whom  would 
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Cave  been  shot  where  they  lay,  without  resist- 
ance, before  they  would  have  taken  muskets  and 
marched  to  the 'front  to  protect  themselves. » 

As  the  day  advanced,  the  Union  line  was 
fast  disintegrating.  Gen.  Sherman,  testifying 
under  oath  at  a  subsequent  trial,  said  that  "at 
least  10,000  ran  away.  »  Prentiss'  division,  fight- 
ing till  the  last,  was  surrendered  and  captured 
soon  after  5  p.m.,  having  maintained  its  or- 
ganization to  the  last,  and  given  the  best  illus- 
tration of  pluck,  endurance,  and  persistence  in 
fighting  that  the  history  of  the  first  day  affords. 
Sherman's  organization  was  destroyed,  and  he, 
with  a  small  force  of  his  own,  was  fighting 
stubbomlv  with  McClernand,  whose  organiza- 
tion, though  much  broken,  was  still  maintained. 
About  2  P.M.  Gen.  Johnston  was  wounded,  and 
died  in  half  an  hour.  The  transfer  of  com- 
mand to  Gen.  Beauregard  caused  a  lull  in  the 
light,  and  a  delay  in  movement,  but  at  5  the 
Union  line  had  been  forced  back  into  a  comer 
between  the  Tennessee  River  and  Snake  Creek, 
an  area  which  included  the  Landing.  Here  the 
line  presented  a  front  of  about  a  mile  and  a  half 
to  the  enemy.  Just  as  an  assault  on  this  posi- 
tion was  being  delivered  at  the  right  of  the 
Confederate  lines,  Ammen's  brigade  of  Nelson's 
division  of  Buell's  army,  which  had  marched 
from  Savannah  through  the  swamps,  was  fer- 
ried across  the  river,  and  two  regiments  ad- 
vanced and  opened  fire  upon  the  right  regi- 
ments of  the  enemy,  which,  in  charging  forward, 
had  nearly  reached  the  Landing.  The  assault 
was  checked  without  severe  fighting,  but  the  ar- 
rival of  fresh  troops  thus  became  known,  and  the 
Confederate  attack  ended  for  the  day.  At  this 
lime  Grant's  line  in  front  of  the  Landing  was 
held  by  the  broken  organization  of  Hurlbut, 
\V.  H.  L.  Wallace,  McClernand,  and  Sherman. 
There  were  portions  of  various  organizations 
available  within  the  protected  area,  and  Lew 
Wallace  arrived  during  the  night  with  5,000  men. 
Buell  himself  had  arrived  at  i  p.m.,  and  spent  the 
afternoon  in  learning  conditions  and  studying 
the  ground,  and  the  night  in  posting  his  troops. 
Nelson's  division  was  ferried  over  at  night,  and 
advanced  on  the  left;  Crittenden's,  as  the  steam- 
ers brought  it  from  Savannah,  was  placed  on 
Nelson's  right.  Two  brigades  of  McCook's 
division,  which  followed  Crittenden  up  the  river, 
were  establislied  still  further  to  the  right.  The 
Union  gunboats  Tyler  and  Lexington  anchored 
off  the  ravine  next  above  the  Landing,  and 
near  the  close  of  the  first  day's  fight,  fired 
effectively  upon  the  Confederate  right  flank  and 
front,  as  the  Union  line  was  forced  back  toward 
the  river.  These  boats  continued  their  heavy 
shelhng  at  intervals  during  the  night,  to  the 
great  discomfiture  of  the  Confederate  camps. 

The  battle  of  Monday,  7th,  was  opened  under 
Gen.  Buell's  orders  and  direction.  His  left  and 
centre  advanced  .-md  became  engaged  with  the 
enemy's  jjickets  immediately  after  dayhglit,  and 
encountered  their  main  line  at  6  a.m.  McCook's 
two  brigades  moved  at  once  into  action,  and 
were  establislied  still  further  to  the  right.  The 
Army  of  the  Ohio  pressed  steadily  forward,  and 
at  4  P.M.  had  possession  of  the  camps  of  Stuart, 
Prentiss,  and  a  part  of  McClemand's.  Two 
brigades  of  T.  J.  Wood's  division  arrived  as 
tlie  battle  was  ending,  but  only  one  reached  the 
front.  The  action  closed  soon  after  4,  Buell's 
forces  at  that  time  covering  two  miles  of  the 


battle-line  (nearly  three  quarters  of  it,  extend- 
ing as  it  did  to  the  left  of  Lew  Wallace's  divi- 
sion), and  becoming  hotly  engaged  there,  in 
co-operation  with  W' allace's  left  regiment.  Wal- 
lace, at  the  close  of  the  battle,  held  the  front 
of  the  Army  of  the  Tennessee,  McClernand, 
Sherman,  and  Hurlbut  being  warmly  engaged  at 
the  close  in  connection  with  the  left  of  Wallace, 
and  the  right  of  McCook.  About  5  p.m.  the 
Army  of  the  Tennessee  reoccuijied  its  former 
camps. 

When  Buell  first  advanced  he  was  joined  by 
Col.  J.  M.  Tuttle  of  \V.  H.  L.  Wallace's  second 
division,  who  gathered  up  about  1,000  men  of 
his  own  command,  rallied  many  more  from 
fragments  about  his  bivouac,  and  without  or- 
ders proceeded  to  Buell's  lines,  reported  to  him, 
and  fought  with  him  through  the  day.  At  day- 
light Grant  gave  Sherman  orders  to  advance  on 
the  right.  He  thereupon  sent  his  staff  officers 
to  collect  his  men  and  moved  forward  about  7 
A.M.  At  9  o'clock  Hurlbut  moved  under  Grant's 
orders  to  support  McClernand,  who,  with  Sher- 
man, was  then  engaged  near  his  former  camp. 
Lew  Wallace  had  advanced  earlier,  and  held 
the  right  of  Grant's  army.  This  division  finally 
swung  around  upon  the  ground  originally  occu- 
pied bv  Gen.  Slierman's  camps,  there  coming  in 
contact  with  the  right  of  McCook  of  Buell's 
line.     Here  the  battle  ended. 

The  division  cominanders  of  Grant's  army 
were  J.  A.  McClernand,  W.  H.  L.  Wallace, 
Lewis  Wallace,  S.  A.  Huribut,  W.  T.  Sherman, 
and  B.  M.  Prentiss.  Gen.  Buell's  divisions  on 
the  field  were  A.  McD.  McCook,  William  Nel- 
son, Thomas  L.  Crittenden,  and  T.  J.  Wood. 
The  division  commanders  of  Johnston's  army 
were:  of  Polk's  corps,  C.  Clark  and  B.  F. 
Cheatham;  of  Bragg's  corps,  D.  Ruggles  and 
J.  M.  Withers;  of  Hardee's  corps,  T.  C.  Hind- 
man,  P.  R.  Cleburne,  and  S.  A.  M.  Wood; 
reserve  corps,  J.  C.  Breckinridge.  The  best  esti- 
mates of  strength  give  Grant  33.000  at  the  open- 
ing of  the  battle,  and  Lew  Wallace's  reinforce- 
ment for  the  second  day  5,000.  The  otficial 
rci)orts  give  Johnston's  strength  at  39,000  to 
40.000.  The  losses  of  Grant's  army  were  1,513 
killed,  6,601  wounded,  and  2,830  missing;  total, 
10,944.  Buell  lost  241  killed,  1,807  wounded,  and 
55  missing;  total,  2,103.  Total  Union  loss,  13,- 
047.  The  Confederate  loss  was  1,723  killed, 
8,012  wounded,  and  959  missing;  total,  10,694. 
Consult:  (Official  Records,'  Vols.  X.,  LII.,  Part 
L;  Grant, 'Personal  Memoirs,' Vol.  I.;  Sherman, 
•Memoirs,'  Vol.  1.;  Van  Home,  "History  of  the 
Army  of  the  Cumberland,'  Vol.  L 

H.  V.  BOYNTON. 

Shimoda,  shO'mo-da,  or  Simoda,  Japan,  a 
seaport  town  on  the  island  of  Hondo,  at  the 
western  entrance  of  the  Gulf  of  Yeddo.  80  miles 
southwest  of  Tokyo.  It  was  nearly  destroyed 
by  an  earthquake  and  tidal  wave  in  1854,  but 
was  rebuilt,  and  since  1857,  when  the  Dutch 
treaty  was  signed,  it  has  been  a  free  port  foi 
foreign  commerce.     Pop.  5,000. 

Shimonoseki,  she-mfi-nO-sfk'f,  or  Akama- 
gaseki,  ;i-ka-m.'l-ga-sfk'e,  Japan,  a  fortified 
town,  railway  terminus,  and  active  seaport,  at 
the  southernmost  point  of  Hondo,  conim.mding 
the  strait  leading  from  the  Inland  Sea  to  thr  Sea 
of  Japan.  The  strait  at  one  point  only  one  quar- 
ter ol  a  mile  wide  separates  the  islands  of  Hondo 
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and  Kiusiu.  At  Shimonoseki,  on  25  June  1863, 
the  American  steamer  Pembroke  was  fired  upon 
by  the  Japanese  for  attempting  to  enter  the  strait, 
which  had  been  ordered  closed  by  the  Mikado; 
16  July  the  United  States  ship  Wyommg  de- 
stroyed two  vessels  and  attacked  the  batteries  in 
retaliation;  5  Sept.  1864  a  combined  squadron  of 
American,  British,  French,  and  Dutch  ships  at- 
tacked the  forts  and  destroyed  them.  _  The 
■  Mikado  was  forced  to  pay  an  immense  indem- 
nity to  each  nation,  the  United  States  receiving 
$785,000.  This  sum,  vastly  beyond  the  real  dam- 
age, was  paid  1864-74.  In  1883  it  was  returned 
to  Japan,  but  without  the  interest.  The  treaty 
of  peace  which  ended  the  Chino-Japanese  war  of 
185^  was  signed  at  Shimonoseki  April  1895  by 
Marquis  Ito  for  Japan  and  Li  Himg  Chang  for 
China.     Pop,   (1898 J  42,786. 

Shin-plaster,  a  bank-note,  especially  one 
of  a  low  denomination ;  a  piece  of  paper  money. 
The  term  is  derived  from  an  old  soldier  having 
used  a  quantity  of  worthless  paper  currency  as 
plasters  for  a  wounded  leg.  See  Money,  P.\per. 
Shiner,  one  of  various  small  silvery  fishes 
of  the  family  Cyt'ni'idir.  found  in  all  streams 
from  New  England  to  Kansas  and  Louisiana, 
especially  in  those  choked  with  weeds.  They 
are  the  object  of  childish  angling  expeditions, 
and  sometimes  are  large  enough  to  be  cooked, 
but  should  be  eaten  at  once,  as  the  flesh  spoils 
quickly.  (See  D.\ce;  Minnow.)  The  moon- 
fish  (Vomer  sctipennis)  is  sometimes  called 
blunt-nosed  shiner. 

Shingle,  a  thin  piece  of  wood,  having 
parallel  sides,  and  thicker  at  one  end  than  the 
other,  commonly  used  as  a  roof  covering  instead 
of  slates,  tiles  or  metal.  To  hang  out  one's 
shingle  means  to  enter  in  business  and  announce 
that  business  to  the  public  by  erecting  a  sign. 
The  expression  arose  from  the  fact  that  shingles, 
in  the  pioneer  days  of  America,  afforded  cheap 
and  convenient  material  for  such  announcements. 
Shmgles,  a  disease  {herpes  rct/^r)  charac- 
terized by  an  eruption  of  vesicles  on  an  inflamed 
surface  of  skin.  Their  name  is  derivatively 
related  to  cingle,  a  belt  or  girdle.  The  eruption 
consists  of  red  spots  and  small  vesicles  which  are 
mostly  disposed  round  one  side  of  the  body,  like 
a  half  belt.  In  rare  cases  it  encircles  the  body. 
It  has  an  obscurely  nervous  character,  occurs  in 
the  course  of  a  nerve,  and  is  preceded  by  stinging 
neuralgic  pains,  also  by  languor,  lassitude,  loss 
of  appetite,  shiverings,  headache,  nausea,  quick- 
ened pulse,  etc.,  after  which  the  eruption  appears 
in  irregular  patches.  The  vesicles  become  en- 
larged to  the  size  of  small  pearls  in  24  to  36 
hours,  and  fresh  clusters  occur  for  three  or  four 
days,  completing  the  belt-like  appearance.  As 
the  eruption  recedes  by  the  fifth  or  sixth  day,  the 
vesicles  become  white  and  opaque,  and  the  red 
margins  become  livid  or  purple.  Sometimes 
tiie  vesicles  burst,  and  several  of  the  patches  run 
together,  forming  irritable  sores,  discharging  a 
thin  serous  fluid,  which  concretes  and  forms  a 
crust,  that  falls  off  as  the  parts  beneath  heal. 
The  disease  is  not  contagious.  It  is  sometimes 
produced  by  sudden  exposure  to  cold  after  violent 
exercise,  and  sometimes  follows  acute  affections 
of  the  respiratory  organs.  A  similar  eruption 
may  appear  on  the  lips  and  chin  in  a  com- 
mon cold.  The  treatment  consists  in  gentle  lax- 
atives, and  in  rectifying  any  derangement  of  the 


system ;  but  the  disease  must  be  allowed  to  run- 
its  course,  although  the  irritation  can  be  dimin- 
ished. 

Shinn,  Charles  Howard,  American  for- 
ester :  b.  Austin,  Texas,  zg  April  1852.  He  was 
educated  at  the  University  of  California  and  at 
Johns  Hopkins  University,  and  was  engaged  in 
editorial  work  1879-84  on  the  San  Francisco 
Bulletin,  the  New  York  Post,  Times,  Tribune, 
and  'Harper's  Weekly.'  He  was  collaborator 
for  California  of  the  United  States  Division  of 
Forestry,  1899-1900,  and  in  1902  was  appointed 
head  forest  ranger  of  the  Department  of  the  In- 
terior. He  has  published  'Pacific  Rural  Hand- 
book' (1879)  ;  'Land  Laws  of  Mining  Districts' 
(18S4");  'Co-operation  on  the  Pacific  Coast' 
(1888)  ;  'Story  of  a  Mine'   (1897)  ;  etc. 

Shinn,  George  Wolfe,  American  Protestant 
Episcopal  clergyman :  b.  Philadelphia,  Pa.,  14 
Dec.  1839.  He  was  graduated  from  the  Philadel- 
phia Divinity  School  in  1863.  took  orders  in  the 
Episcopal  Church  the  same  year,  and  after  hold- 
ing various  rectorships  in  Pennsylvania  and 
New  York  State  became  rector  of  Grace  Church, 
Newton,  which  position  he  still  (1904)  holds. 
He  is  president  of  the  Boston  Chapter  of  the 
American  Actors'  Church  Alliance,  and  his  ser- 
mons on  'The  Stage  as  a  Teacher'  and  'The 
Theatre  as  a  Place  of  Amusement'  have  had  a 
wide  circulation.  He  has  published:  'Manual 
of  the  Praver  Book';  'Questions  About  Our 
Church'  ;  'Friendly  Talks  About  Marriage' ; 
'The  Episcopal  Church'  ;  etc. 

Shinn,  Milicent  Washburn,  American  au- 
thor, sister  of  C.  H.  Shinn  (q.v.)  :  b.  Niles,. 
Cal.,  15  April  1858.  She  was  graduated  from 
the  University  of  California  in  1880  and  was  ed- 
itor of  the  San  Francisco  'Commercial  Herald' 
during  her  last  year  in  college.  She  edited  'The 
Overland  Monthly'  1883-94,  and  has  published 
'Notes  on  the  Development  of  a  Child* 
(1894-9),  since  translated  into  German. 

Shinnecock,  shin'e-kok,  a  bay  on  the  south 
shore  of  Long  Island  (q.v.).  It  indents  Suffolk 
county  for  about  12  miles,  and  at  the_  entrance  is 
a  long,  narrow  sand-bar.  Nearby  is  the  land 
owned  by  the  Shinnecock  Indians. 

Shinnecock  Indians,  an  Algonquian  tribe 
of  Long  Island.  N.  Y.,  formerly  occupying  the 
southern  coast  from  Shinnecock  Bay  to  Alontauk 
peninsula.  Many  of  them  early  joined  the 
Brothertown  Indians,  and  the  150  that  now  re- 
main on  their  reservation  of  about  400  acres, 
three  miles  west  of  Southampton,  have  intermar- 
ried with  negroes  until  their  aboriginal  character 
has  been  almost   obliterated. 

Shintoism,  shin'to-izm.  the  primitive  re- 
ligion, or  rather  cult,  of  Japan.  It  has  many 
thousands  of  gods,  the  chief  deity  being  Ama- 
terasa,  the  sun-goddess,  from  whom  the  Mikado 
is  said  to  be  descended,  and  the  other  gods  are 
supposed  to  be  heroes  and  ancestors,  to  whom 
prayers  are  addressed,  offerings  made,  and  in 
whose  honor  dances  of  a  ceremonious  and  or- 
derly character  are  held.  Shintoism  has  no 
dogmas,  and  no  priests :  neither  does  it  teach 
any  moral  principles.  Its  hold  on  the  people 
is  due  to  its  association  for  many  ages  past 
with  their  ancestral  traditions  and  attachments, 
and  this  has  prevented  it  from  being  wholly 
superseded   by   Buddhism,   which   was    for  cen- 
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turies  after  its  introduction  and  until  a  very 
recent  period,  the  state  religion.  The  Shinto 
temples  are  nearly  200,000  in  number,  as  against 
about  72,000  Buddhist  temples,  but  the  large 
majority  of  the  people  are  Buddhists.  See  also 
Buddha;  Japan;  Religious  Sects. 

Ship.  A  ship  is  a  large  boat,  or  vessel,  in- 
tended for  navigating  the  ocean.  Technically  a 
ship  is  a  vessel  carrying  not  fewer  than  three 
masts  rigged  with  square  sails.  In  the  present 
day  ships  are  of  two  kinds,  sail  and  steam.  For 
a  history  of  the  former  see  the  article  S.mling 
Vessels,  and  for  a  historical  sketch  of  steam- 
ships, see  the  article  Steam  Vessels.  A  de- 
tailed description  of  vessels  used  in  naval  war- 
fare will  be  found  under  the  title  Warships. 

The  leading  qualities  of  a  ship  include  sta- 
bility, capacity,  strength,  and  speed.  The  stabil- 
ity of  a  vessel  depends  on  the  proportion  of  her 
parts  and  her  load  and  displacement.  The  dis- 
placement of  a  ship  is  measured  by  the  volume 
of  water  which  she  displaces  when  alloat.  The 
weight  of  this  volume  of  water  is  of  course 
equal  to  the  entire  weight  of  the  ship  with  her 
stores  and  cargo,  while  its  bulk  is  equal  to  that 
of  the  portion  of  the  ship  immersed.  The  ca- 
pacity of  a  ship  is  her  power  of  carrying  stores 
and  cargo,  together  with  crew  and  passengers. 
The  greater  this  capacity  is  in  proportion  to  the 
size,  and  the  greater  the  speed  of  the  vessel, 
the  greater  is  her  utility.  The  more  lightly  a 
vessel  is  built  the  greater  will  be  her  capacity  for 
her  size;  but  the  lightness  of  a  vessel  is  limited 
by  the  need  of  strength  to  resist  strain.  Ca- 
pacity is  also  to  some  e.xtent  dependent  on  form, 
and  the  form  which  is  most  conducive  to  high 
speed  is  not  necessarily  that  which  gives  the 
greatest  capacity  for  stowage.  The  speed  of  a 
vessel,  as  also  facility  of  evolution  or  prompti- 
tude in  obeying  her  helm,  depends  on  the  due 
proportion  of  her  parts. 

Construction. —  In  designing  a  ship  the  mid- 
ship area  is  reckoned,  and  a  midship  section 
made  from  which  the  proportions  of  the  other 
parts  of  the  ship  are  calculated.  The  whole 
plan  of  the  ship  is  then  drawn  in  three  related 
sectional  plans,  called  the  slicer-plan,  the  body- 
plan,  and  the  half-breadth  plan.  The  sheer-plan 
is  a  projection  on  a  vertical  longitudinal  plane 
dividing  the  ship  into  two  parts,  and  gives  a 
complete  view  of  the  side,  representing  the 
length,  depth,  rake  of  the  stem  and  stern,  with 
the  wales,  water-lines,  decks,  ports,  masts,  and 
channels.  The  body-plan  is  a  projection  of  the 
largest  vertical  and  athwart-ship  section,  show- 
ing the  breadth,  and  having  described  upon  it 
every  timber  composing  the  frame  of  the  shi]), 
thosf  running  forward  from  the  place  of  great- 
est breadth  being  described  on  the  right  hand, 
those  ruiuiing  aft  on  the  left.  The  half-breadth 
plan  shows  the  half-ship  lengtliwise  as  seen  from 
above.  The  water  lines  arc  drawn  on  the  sheer- 
plan  as  parallel  straight  lines;  tliey  are  dotted 
in  or  drawn  in  blue  ink  on  the  h.alf-breadlh 
plan,  and  show  the  width  and  horizoiUal  curves 
of  tlic  hull  at  different  levels  corresponding  with 
the  water  lines  in  the  sheer-plan.  Half-models 
of  the  vessel  are  also  made.  Tiiese  are  con- 
structed of  thin  strips  of  wood  laid  horizontally 
on  each  other,  which  represent  the  parallel  wa- 
ter lines,  and  can  be  taken  apart  to  serve  as 
models    for   the    full-sized   drawing.     When   the 


plans  are  complete  full-sized  drawings  are  traced 
in  chalk  on  the  floor  of  a  room  called  the  mold- 
loft,  which  is  usually  of  a  length  equal  to  half 
that  of  tlic  largest  ship,  in  addition  to  the  whole 
height  of  her  hull.  This  operation  is  called  lay- 
ing off  the  ship.  It  supplies  the  workmen  with 
the  e.xact  shape  and  position  of  that  which  con- 
stitutes what  is  called  the  frame  of  the  ship. 
Pine  models  are  then  made  of  the  different  parts. 
The  material  formerly  used  in  ship  construc- 
tion was  timber,  but  this  is  now  superseded  by 
iron,  and  iron  again  is  being  in  many  cases  re- 
placed by  steel.  Wood  is  only  now  used  for 
the  smaller  sea-going  vessels,  coasting  craft,  and 


Midship  section  of  wooden  vessel;  A,  keel:  B,  keelson; 
C,  false  keel;  U.  (loor;  EH,  futtocks;  l-",  top-timber; 
G,  lengthening  piece;  HII,  wales;  I.  diminishing 
planks;  K.  bottom  planks;  L,  Karboard  strakes;  M, 
beam;  N,  deck;  O.  shelf;  P,  waterway;  Q,  spirketting; 
R.  clamps;  S.  knees;  T.  side  keelsons;  \',  limlwr 
strakes;  \V,  rough-tree  rail;  X,  mast. 

small  yachts  and  boats.  The  material  com- 
monly used  for  wooden  vessels  are  oak,  teak, 
cedar,  pine,  beech,  elm,  and  many  others,  some 
being  more  suitable  for  one  purpose,  and  some 
for  another.  In  forming  the  separate  pieces  of 
the  frame,  whicli  is  technically  called  the  con- 
version of  the  timber,  the  principal  points  to  be 
studied  are  the  use  of  the  proper  wood  to  give 
the  requisite  strength  or  toughness  to  each  part; 
the  selection  of  pieces  from  which  the  most  im- 
portant parts  can  be  cut  in  the  most  perfect 
maimer,  and  all  the  frame  made  as  strong  and 
free  from  faults  as  possible;  and  lastly,  the 
economical  use  of  timber.  The  last  object  is 
often  found  to  be  practically  antagonistic  to  the 
others,  for  though  a  small  gain  which  .sacrifices 
the  efhcicncy  of  a  costly  machine  can  never  be 
dreamed  of  as  economy,  it  is  not  always  easy  to 
hit  the  exact  mean  between  waste  of  material 
and  sacrifice  of  efficiency;  and  when  a  low  prime 
cost  is  an  object,  false  economy  is  often  practised 
delilierately.  It  is  one  of  the  advantages  of  the 
use  of  iron  that  the  cost  of  material  can  be  more 
exactly  proportioned  to  the  degree  of  efficiency 
it  is  designed  to  secure. 

Keel  and  Frame. —  The  keel  is  usually  made 
of  elm,  which  is  tough  and  not  easily  injured 
by  water,  and  is  very  suitable  for  receiving  the 
numerous   fastenings  necessary  to  fit  the  other 
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parts  into  it.  In  large  vessels  the  keel  is  usually 
made  of  several  pieces  of  tnnber  scarfed  to- 
gether. The  keel  is  not  perfectly  horizontal, 
but  deeper  at  the  stern  than  the  bow,  which 
gives  the  ship  greater  steadiness  and  freedom 
of  motion.  Below  the  keel  is  placed  the  false 
keel,  of  elm  4  to  5  inches  thick,  which  protects 
the  true  keel  from  abrasion,  and  gives  greater 
steadiness  to  the  ship.  At  both  ends  of  the  keel 
is  placed  the  dead-wood,  which,  cut  into  a  curvi- 
linear form  at  its  upper  surface,  forms  the  line 
of  the  bottom  of  the  ship's  body.  The  stem  and 
stern  posts  are  set  up  at  each  extremity.  The 
stem  post  is  curved  at  its  lower  extremity.  In 
a  large  ship  it  is  divided  into  three  pieces,  called 
upper,  lower,  and  middle.  The  scarf  which 
unites  the  stem  post  with  the  keel  is  called  the 
boxing.  The  stern  post  is,  if  possible,  made  of 
one  piece  of  oak,  so  as  to  have  greater  strength 
to  support  the  rudder.  It  is  inserted  into  the 
keel  by  tenons  and  mortices.  The  frame  of  the 
ship  consists  of  floors,  cross-pieces,  futtocks,  and 
top  timbers.  The  floor  timbers  are  placed  across 
the  keel  perpendicularly  to  its  length,  the  upper 
surface  of  the  keel  and  dead-wood  being  cut 
to  receive  them.  They  are  fastened  in  various 
manners.  The  timbers  which  join  the  floor  are 
called  the  first  futtocks.  Other  floors  and  fut- 
tocks are  placed  upon  the  first  to  complete  the 
frame.  The  timbers  of  the  frame  below  the  sur- 
face of  the  water  are  curvilinear,  above  it  nearly 
rectilinear.  The  distance  between  the  frames  is 
called  room  and  space.  Upon  this  the  relative 
weight  and  strength  of  the  ship  greatly  depend. 
The  stemson  is  worked  in  as  a  support  to  the 
stem ;  the  keelson,  placed  above  the  keels,  serves 
to  secure  the  floor  timbers,  and  is  scarfed  to  the 
stemson  and  sternson,  which  latter  is  bolted  to 
the  stern  post.  The  beams  which  support  the 
decks  are  received  on  longitudinal  ribs  called 
shelves,  which  form  part  of  the  frame,  and  above 
which  are  the  waterways.  The  frame  being  com- 
pleted the  skin  or  planking  ii  applied,  the  vessel 
being  first  set  upright,  and  plumbed  to  ascertain 
that  her  frame  is  duly  proportioned.  The  outer 
planking  of  a  large  vessel  of  oak  is  3  to  6  inches 
thick.  It  is  fastened  to  the  ribs  by  bolts  and 
trenails,  or  by  plugs  of  oak  tightened  by  wedges. 
The  decks  of  a  ship  are  not  completely  flat,  but 
are  set  to  the  segment  of  a  large  circle,  which 
enables  them  to  throw  off  the  water.  The  holes 
for  carrying  away  the  water  are  called  scuppers. 
The  seams  of  the  outer  planking  of  a  wooden 
vessel  are  made  watertight  by  caulking.  This 
is  forcing  oakum  (see  O.'vkum).  by  means  of 
sharp  iron  wedges  called  caulking  irons,  into 
the  seams  of  the  planking,  which  are  forced  open 
by  reaming  irons.  The  seams  are  then  payed 
with  melted  pitch.  The  decks  are  also  caulked 
with  oakum. 

Iron  and  Steel. —  For  ship-building  purposes 
iron  and  steel  have  been  found  by  experience  to 
be  greatly  superior  to  wood.  An  iron  vessel  is 
lighter  than  a  wooden  one  of  the  same  size,  and 
with  iron  the  same  strength  may  be  obtained 
with  less  weight.  Iron  is  also  far  more  manage- 
able than  wood,  as  it  can  be  bent  with  ease  into 
any  required  shape.  Steel  is  a  still  lighter  ma- 
terial than  iron.  The  same  names  for  the  dif- 
ferent parts  are  generally  retained  in  building 
with  iron  or  steel,  though  they  have  little  cor- 
respondence with  the  parts  of  a  wooden  vessel 
except  in  position.    The  keel  is  of  far  less  impor- 


tance than  in  wooden  ships,  and  does  not  as  in 
them  hold  the  position  of  foundation  or  "back- 
bone" to  the  whole  structure,  since  an  iron  ves- 
sel ought  to  be  mutually  supporting  throughout. 
An  iron  ship,  in  fact,  resembles  a  tubular  iron 
bridge,  closed  at  both  ends,  and  the  deck  is  of 
as  much  importance  as  the  bottom  to  the  strength 
of  the  whole.  The  keel  is  constructed  of  plates 
riveted  together,  and  sometimes  is  made  hollow. 
From  it,  and  riveted  to  it  on  either  side,  rise  the 
ribs,  which  are  girders  built  up  of  plates,  and 
to  the  ribs  on  the  outside  is  fastened  the  plating. 
The  plating  consists  of  sheets  of  iron  plate  over- 
lapping each  other  at  the  edges,  where  they  are 
riveted  together.  The  plates  vary  in  thickness 
according  to  position  and  strength  required. 
There  may  be  an  inner  skin  of  plating  as  well 
as  an  outer,  and  this  of  course  adds  to  the 
strength  and  safety  of  the  vessel.  The  ribs  are 
tied  together  and  at  the  same  time  held  apart 
by  beams  of  iron,  which  support  the  deck  or 
decks.  The  decks  consist  of  wooden  planking 
with  thin  metal  plates  below.  In  the  finer  class 
of  ships  there  are  water-tight  partitions  or  bulk- 
heads of  iron  stretching  across  the  vessel  from 
side  to  side  and  from  keel  to  deck,  with  water- 
tight doors  in  them,  so  that  if  in  case  of  an  acci- 
dent the  water  gets  into  one  of  them  the  rest  may 
keep  the  ship  afloat. 

Launching. —  The  launching  of  a  vessel  is  a 
delicate  operation,  and,  as  marking  the  comple- 
tion of  the  more  important  labors  of  the  ship- 
builder, is  frequently  made  the  occasion  of  a 
public  exhibition  and  celebration.  Tw-o  paral- 
lel inclined  platforms  of  solid  timber  are 
laid  one  on  each  side  of  the  keel,  at 
the  distance  of  a  few  feet  from  it  and 
extending  from  the  stem  as  far  below  the 
stern  as  can  be  reached  at  low  water.  In  this 
position  they  are  carefully  and  firmly  blocked 
and  supported  throughout  their  length.  This 
double  platform  is  called  the  ways.  Upon  it  a 
second  system  of  timber  is  loosely  laid,  and  well 
greased  between.  The  space  from  these  last  to 
the  ship's  bottom  is  everywhere  filled  with 
wedges  of  soft  wood  fashioned  to  its  curves. 
The  whole  is  called  the  cradle.  The  extremities 
of  the  cradle  at  the  bow  and  stern  are  bound 
tightly  across  the  keel  with  chains  or  ropes,  and 
it  is  further  kept  from  spreading  by  stout  mold- 
ings, which  overlap  the  outer  edges  of  the  ways. 
When  the  rising  tide  has  reached  well  up  the 
ways  the  wedges  are  simultaneously  driven  on 
every  side,  and  the  ship  is  raised  from  the  blocks 
on  which  she  has  hitherto  rested,  and  made  to 
repose  entirely  on  the  cradle.  The  shores  are 
all  removed  except  the  two  spurs  or  dog-shores 
near  the  stem,  and  when  the  proper  moment 
has  arrived  these  are  also  knocked  away  by  fall- 
ing weights,  the  rope  holding  up  which  is  cut 
when  all  is  ready.  The  vessel,  now  abandoned 
to  her  weight,  and  encouraged  by  the  yielding 
of  the  grease,  begins  slowly  falling  along  the  in- 
clined plane ;  her  motion  becomes  at  each  mo- 
ment more  and  more  rapid  until  finally  the  no- 
ble fabric  has  abandoned  its  union  with  the 
land,  and  entered  upon  its  destined  element. 

Masts  and  Spars. —  There  are  various  rules 
for  sparring  ships,  all  founded  upon  their  length 
and  breadth,  which  are  the  main  elements  of 
stability.  It  may  be  sufficient  to  name  one  sirn- 
ple  rule  for  the  length  of  the  main  mast,  this 
being  the  prime  mover;  deduct  one  twelfth  from 
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the  vessel's  extreme  breadth,  multiply  the  result 
by  2 ;  this  will  give  height  of  mast  from  deck. 
The  top  mast  may  be  three  fifths  of  the  lower 
mast,  the  main  yard  seven  eighths  of  the  same, 
and  so  on  upward.  The  foremast  may  equal 
seven  eighths  of  the  main,  with  upper  masts 
and  yards  in  proportion.  The  mizzen  mast,  if 
stepped  on  the  keelson,  is  five  sixths  of  the  main 
mast.  The  best  rules  on  this  subject  are  per- 
haps found  in  tables  accurately  prepared,  in 
which  the  lengths  of  the  masts  are  given  in 
fractions  of  the  ship's  breadth,  and  those  of  the 
yards  in  fractions  of  the  length.  For  the  rest, 
it  will  be  in  most  cases  necessary  to  modify  any 
given  rule,  in  all  instances,  with  immediate  ref- 
erence to  the  particular  model  of  the  ship,  and 
to  the  uses  for  which  she  is  destined.  It  would 
be  an  advantageous  improvement  in  merchant 
ships,  not  sparred  to  the  extent  of  their  ca- 
pacity, to  make  the  fore  and  main  masts  in  all 
cases  of  equal  dimensions.  With  improved  ap- 
pearance they  would  have  all  the  respective  spars 
and  sails,  except  the  courses,  answering  equally 
for  both  masts.  This  would  enable  them  to  go 
to  sea  with  fewer  spare  ones,  or  to  derive  more 
advantage  from  the  usual  number.  In  small 
ships  all  the  spars  are  of  single  sticks  of  pine 
timber,  which,  for  equal  contents,  are  always 
stronger ;  but  for  ships  above  600  or  700  tons  it 
is  impossible  to  procure  single  trees  sufficiently 
large;  and  then  it  becomes  necessary  to  resort 
to  made  masts  (so  called),  which  are  of  oak 
and  pine,  very  artificially  put  together,  and 
bound  with  stout  hoops  of  iron.  Hollow  iron 
masts  are  also  frequently  used. 

Rigging. —  Many  large  vessels  are  fitted  with 
four  masts,  some  with  five.  The  standnig  and 
part  of  the  running  rigging  are  formed  of  wire 
rope.  The  masts  and  bowsprit  of  a  ship  are 
not  abandoned  to  their  own  unsupported 
strength,  but  require  to  be  sustained  by  the 
standing  rigging.  This  consists,  for  the  bow- 
sprit, of  gammoning  and  bob-stays,  confining  it 
down  to  the  stem ;  and  shrouds,  which  sustain 
the  immense  lateral  pressure  which  it  endures 
when  on  a  wind.  The  jib-boom  and  flying  jib- 
boom  are  in  like  manner  supported  by  means  of 
martingales  and  guys.  The  foremast  is  sup- 
ported by  three  or  four  pairs  of  shrouds  on 
•either  side,  and  by  two  stays  led  forward  to  the 
bowsprit.  The  foretop  mast  is  supported  by 
shrouds  setting  up  in  the  top,  back-stays  de- 
scending to  the  channels  (broad  pieces  of  planks 
fixed  edgewise  to  the  outside  of  the  vessel  for 
spreading  the  lower  rigging),  and  stays  leading 
to  the  bowsprit  end.  The  topgallant  and  royal 
masts  have  also  their  shrouds  setting  up  through 
the  cross-trees,  their  backstays  descending  to  the 
channels,  and  llieir  stays  leading  to  the  jih  and 
Hying  jib-booms.  In  like  manner  are  the  main 
and  niizzen  masts  sup|>orted,  except  that  the 
main-stays  set  up  on  deck  beside  the  heel  of  the 
bowsprit,  the  main-top-mast-stays  at  the  head  of 
the  foremast,  the  main-top-gallant-stay  to  the 
fore-top-mast-hcad,  and  main-royal-slay  to  the 
fore-top-gallant-mast-head.  The  mizzen-stay  also 
sets  up  beside  the  mainmast,  and  the  same 
in  ascending.  The  running  rigging  consists  of 
tlie  lacks  and  sheets  that  serve  to  spread  the 
sails,  the  halyards,  traces,  lifts,  clewlines,  and 
all  otlier  ropes  used  in  making,  taking  in,  or 
maneuvering  the  sails. 

Sails. —  The  sails  of  a  ship  are  square  sails 


bent  to  the  yards,  and  fore-and-aft  sails  tra- 
versing on  stays  or  bent  to  gaffs.  Let  us  de- 
scribe an  entire  suit,  beginning  forward.  On 
the  extremity  of  the  bowsprit  is  the  flying  jib, 
a  three-cornered  sail,  which  goes  from  the  end 
of  its  boom  upward  along  its  stay,  leading  to 
the  fore-top-gallant-mast-head,  and  confined  to 
the  stay  by  rings  of  wood  or  iron,  called  hanks. 
The  jib,  which  leads  from  its  boom  to  the  fore- 
top-mast-head,  is  of  similar  form,  and  so  is  the 
fore-top-mast-stay-sail,  running  from  the  bow- 
sprit end  toward  the  masthead.  On  the  fore- 
mast we  have  the  foresail,  bent  to  the  foreyard, 
and  spread  at  the  foot  by  means  of  tacks  and 
sheets ;  above  it,  the  fore-top-sail,  bent  to  the 
top-sail-yard,  by  means  of  which  it  is  hoisted 
aloft,  while  its  lower  corners  are  spread  to  the 
extremities  of  the  foreyard;  next  the  top-gallant- 
sail,  bent  to  its  yard,  and  sheeting  home  to  the 
top-sail-yard ;  and  so  with  the  royal  and  sky 
sail.  Double  top-sails  and  top-gallant-sails  are 
now  much  in  use,  that  is  to  say,  these  sails  are 
practically  made  each  into  two  sails,  which  gives 
greater  ease  in  handling.  All  these  sails  are 
turned  at  pleasure,  to  be  presented  to  the  wind, 
by  means  of  braces  attached  to  their  yard-arm, 
and  leading  to  the  mainmast.  The  mainmast  is 
furnished  with  a  similar  suit  of  sails,  somewhat 
larger ;  the  mizzen,  also,  though  smaller  than 
either,  instead  of  a  square  sail  on  the  lower  mast, 
it  has  a  gaff  sail,  hoisting  up  and  down  abaft 
the  mast.  Some  ships  have  similar  gaff  sails  on 
the  fore  and  main  masts,  which  are  found  of 
great  use  in  gales  of  wind  as  a  substitute  for 
storm  staysails.  Most  carry  also  light  staysails 
between  the  masts;  but  they  are  very  trouble- 
some, and  worse  than  useless.  Studding  sails 
extended  on  special  spars  outside  the  square 
sails  when  going  large  are  very  useful.  The 
perfection  of  equipping  a  ship  with  spars,  rig- 
ging, and  sails,  consists  in  so  disposing  them, 
that,  in  a  whole-sail  breeze,  the  centre  of  effort 
of  all  the  sails  will  be  in  the  same  line  with  the 
ship's  centre  of  rotation ;  or  that  the  efforts  of 
the  forward  and  after  sails  to  turn  the  ship  will 
be  so  exactly  balanced  as  not  to  require  any  con- 
tinued assistance  from  the  rudder  in  either  di- 
rection ;  for  this,  while  it  impedes  her  progress, 
does  not  leave  the  entire  force  of  the  rudder  dis- 
posable when  necessary  to  turn.  Of  tlK-  two 
evils,  however,  seamen  have  more  patience  with 
a  ship  disposed  to  approach  the  wind  than  with 
one  needing  the  continued  action  of  the  helm  to 
keep  her  from  falling  off. 

The  accompanying  plates  show  the  hull, 
spars,  rigging,  sails,  etc.,  of  a  four-masted  vessel, 
having  the  aftmost  or  jigger-mast  bark-rigged 
(four-masted  bark).  All  the  names  of  the 
various  parts  will  be  found  from  the  following 

'"''"  ■  PLATE  I. 

TlIF.    Ill-I.I.,    SI>.\RS,  AND    STANDING    RIGGING. 
The  Hull. 

1.  Head  14-  Cithcid. 

2.  Cutwater.  15.   Head-rails. 

3.  I!ow.  16.   Capstan. 

4.  Forcc.-istlc-deck.  17.  Skylight. 

5.  Stern.  l8.   I.iKlit-lioards. 

6.  Kuilder.  19.    l''>redeckliouse. 

7.  I^orc-chatns.  ao.  Life-boats. 

8.  Main-chains.  31.  Giff. 

0.  Nli/.zen-cliains.  23.  Companion. 

10.  liulwarks.  23.  Skylight, 

11.  I'nop  rleck.  34.  Wheel-box. 

12.  rnrts.  2.S.  Poop-rails. 

ij.  Trail-boards.  alS.  Aftcrdeck-house. 
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The  Spars. 


27. 

28. 

29- 

30. 

31- 
32. 
ZZ- 
34- 
35. 
36. 
37. 
38. 
39- 
40. 
41. 
42. 
43. 
44. 
45- 
46. 
47. 
48. 
49- 
50. 


Bowsprit. 

Inner  jib-boom. 

Outer  jib-boom. 

Flying  jib-boom. 

Martingale. 

Fore-mast. 

Fore-topmast. 

Fore-topgallant  mast. 

Fore-royal  mast. 

Main-mast. 

Main-topmast. 

Main-topgallant    mast. 

Main-royal  mast. 

Mizzen-mast. 

Mizzen-topmast. 

Mizzen-topgallant   mast. 

Mizzen-royal  mast. 

Jigger-mast. 

Jigger-topmast. 

Jigger-topgallant  mast. 

Fore-yard. 

Fore  lower  topsail  yard. 

Fore  upper  topsail  yard. 

Fore     lower     topgallant 

yard. 
Fore    upper    topgallant 

yard. 
Fore-royal  yard. 
Main-yard. 
Main  lower  topsail  yard. 


Main  upper  topsail  yard. 
Main    lower    topgallant 

yard. 
Main    upper    topgallant 

yard. 
Main-royal  yard. 
Crossjack  yard. 
Mizzen      lower      topsail 

yard. 
Mizzen      upper     topsail 

yard. 
Mizzen  lower  topgallant 

yard. 
Mizzen  upper  topgallant 

yard. 
Mizzen-royal  yard. 
Jigger-gaff. 
Jigger-boom. 
Fore-top. 
Main -top. 
Mizzen-top. 
Jigger-top. 
Fore-doublings. 
Fore-mast   cap. 
Fore-topmast      cross- 

trees. 
Fore-topmast  cap. 
,   Ensign, 
Company's  flag. 


9.  Jigger  stay-sail. 
0.  Jigger     middle 


A29. 

A  30.   .    „_ 

sail. 

A  31-  Jigger-topmast 
sail. 


A  33.  Jigger-topgallant  stay^ 

stay-  sail. 

A  33.  Jigger, 

stay-    A  34.  Gatt  topsail. 


The  Stand 

A    I.  Bobstay. 

A    2.   Bowsprit-shroud- 

A    3.  Martingale-stay. 

A    4.  Jib-boom  guys. 

A    5.   Fore-stays. 

A    6.   Fore-topmast  stays. 

A    7.   Inner-jib  stay. 

A    8.  Outer-jib  stay. 

A    9.   Flying-jib  stay. 

A  10.    Fore-royal    stay. 

A  II.   Fore-rigging. 

A  12.   Fore-topmast  rigging. 

A  13.  Fore-topgallant  rig- 
ging. 

A  14.  Fore-cap  back-stay. 

A  15.  Fore  -  topmast  back- 
stays. 

A  16.  Fore-topgallant  back- 
stays. 

A  17.  Fore- royal    back-stay. 

A  18.   Fore-lift. 

A  19.  Fore-topsail  lift. 

A  20.   Fore-topgallant    lift. 

A  21.    Fore-royal  lift. 

A  22.   Main-stays. 

A  23.  Main-topmast  stays. 

A  24.  Main-topgallant  stays, 

A  25.  Main-royal  stays. 

A  26.    Main-rigging. 

A  27.   Main-topmast    rigging. 

A  28.  Main-topgallant  rig- 
ging. 

A  29,  Main-cap   back-stay. 

A  30.  Main  -  topmast  back- 
stays. 

A  31.  Main-topgallant  back- 
stays. 


ling  Rigging. 

A  32.  Main-royal  back-stays. 
A  33.  Main-lift. 
A  34.  Main-topsail  lift. 
A  35.  Main-topgallant  lift. 
A  36.  Main-royal   lift. 
A  37.  Mizzen-stays. 
A  38.  Mizzen-topmast    stays. 
A  39.  Mizzen  -  topgallant 
stay. 

Mizzen-royal  stay. 

Mizzen-rigging. 

Mizzen-topmast        rig- 


A  40 
A  41. 
A  42. 

A  43 


ging. 
Mizzen-topgallant   rig- 
ging. 

A  44.  Mizzen-cap  back-stay. 

A  45.  Mizzen-topmast    back- 
stays. 

A  46,  Mizzen  -  topgallant 
back-stays. 

A  47.  Mizzen  -  royal       back- 
stays. 

A  48.  Crossjack  lift. 

A  49.   Mizzen-topsail   lift. 

A  50  Mizzen-topgallant    lift. 

A  SI.  Mizzen-royal  lift. 

A  52.  Jigger-stays. 

A  53-  Jigger-middle  stay. 

A  54-  jigger-topmast    stay. 

A  55.   ligger-topgallant  stay. 

A  56.  Jigger-rigging. 

A  57.   Jigger-topmast  rig- 

ging. 

A  53.  Jigger-topmast      back- 
stays. 

A  59-  Jigger-topgallant  back- 
stays. 


PLATE  II. 

THE   SAILS    AND    RUNNING   RIGGING. 


A  2. 
A  3- 
A      4- 


A  6. 
A  7. 
A  8. 
A  9. 
A  10. 

A  II. 

A  12. 
A  13. 
A  14, 
A  15- 


The  Sails. 

Fore-snil.  a  16. 
Fore  lower  topsail. 

Fore  upper  topsail.  A  17. 
Fore  lower  topgallant 

sail.  A  iS. 

Fore  upper  topgallant  a  ig. 

sail.  A  20. 

Fore-royal.  a  21. 

Main-sail.  a  22. 

Main  lower  topsail.  a  23. 
Main  upper  topsail. 

Main  lower  topgallant  a  24. 

sail. 

Main  upper  topgallant  a  2^. 

sail.  A  26. 
Main-royal. 

Crossjack.  a  27. 
Mizzen   lower  topsail. 

Mizzen   upper  topsail,  a  28. 


Mizzen  lower  topgal- 
lant sail. 

Mizzen  upper  topgal- 
lant sail. 

Mizzen-royal. 

For^:-topmast  stay-sail. 

Inner-jib. 

Outer-jib. 

Flying-jib. 

Main-topmast  stay- 
sail. 

Main-topgallant  stay- 
sail. 

Main-royal    stay-sail. 

Mizzen-topmast  stay- 
sail. 

Mizzen-topgallant  stay- 
sail. 

Mizzen-royal   stay-sail. 


The  Running  Rigging. 


2i- 

24. 
25- 

26. 
27. 
28. 
29. 

30. 

31- 
Z^' 
33. 

34- 

35- 

36. 

Z7' 

38. 

39- 

40. 

41. 

42. 
43- 
44. 
45. 
46. 

47. 
48. 
49. 


Fore-tack. 

Fore-sheet, 

Fore  clew-garnet. 

Fore-braces. 

Fore        lower        topsail 

sheet. 
Fore  lower  topsail  clew- 
lines. 
Fore        lower        topsail 

braces. 
Fore    upper    topsail 

sheets. 
Fore        upper        topsail 

clew-lines. 
Fore        upper        topsail 

braces. 
Fore     lower     topgallant 

sheet. 
Fore     lower     topgallant 

clew-lines. 
Fore    lower    topgallant 

braces- 
Fore    upper    topgallant 

sheet. 
Fore    upper    topgallant 

clew-lines. 
Fore     upper    topgallant 

braces. 
Fore-royal    sheet. 
Fore-royal   clew-lines. 
Fore-royal   braces. 
Fore- topsail     halyards. 
Fore   -   topgallant      hal- 
yards. 
Fore-royal    halyards. 
Fore-signal    halyards. 
Fore    reef-tackles. 
Fore         topsail         reef 

tackles. 
Main-tack. 
j.lain-sheet. 
Main   clew-garnet. 
Main-brace. 
Main        lower       topsail 

sheet. 
Main        lower       topsail 

clew-lines. 
Main        lower       topsail 

brace. 
Main       upper       topsail 

sheet. 
Main       upper       topsail 

clew-lines. 
Main       upper       topsail 

braces. 
Main    lower    topgallant 

sbeet. 
Main    lower    topgallant 

clew-lines. 
Main    lower    topgallant 

braces. 
Main    upper    topgallant 

sheet. 
Main    upper    topgallant 

clew-lines. 
Main    upper    topgallant 

brace. 
Main-royal    sheet. 
Main-royal     clew-lines. 
Main-royal    braces. 
Main-topsail  halyards. 
Main-topgallant      h  a  1  - 

yards. 
Main-royal  halyards. 
Main    signal-halyards. 
Main  reef-tackles. 


reef* 


topsaiL 
topsail 
topsail 
topsaii 
topgal- 
topgal- 


so.  Main-topsail 
tackles. 

51.  Crossjack   tack. 

52.  Crossjack   sheet. 

53.  Crossjack    clew-garnet. 

54.  Crossjack   braces. 

55.  Mizzen      lower     topsail 

clew-lines. 

56.  Mizzen      lower 

braces. 

57.  Mizzen     upper 

sheet. 

58.  Mizzen     upper 

clew-lines. 

59.  Mizzen     upper 

braces. 

60.  Mizzen     lower 

lant   sheet. 

61.  Mizzen     lower 

lant  clew-lines. 

62.  Mizzen     lower     topgal- 

lant braces. 

63.  Mizzen     upper     topgaU 

lant  sheet. 

64.  Mizzen     upper     topgal- 

lant   clew-lines. 

65.  Mizzen     upper     topgal- 

lant  braces. 

66.  Mizzen-royal   sheet. 

67.  Mizzen-royal  clew-lines. 

68.  Mizzen-royal   braces. 

69.  Mizzen-topsail  halyards. 

70.  Mizzen-topgallant      hal- 

yards. 

71.  Mizzen-royal   halyards. 
7J.  Mizzen-signal    halyards. 

73.  Crossjack    reef-tackles. 

74.  Mizzen-topsail       reef* 

tackles. 

75.  Jigger   peak-halyards. 

76.  J'gger  brails. 

77.  Jigger  gatf-topsail  sheet. 

78.  Ensign   halyards. 

79.  British   ensign. 

80.  Gaff-topsail    halyards. 

81.  Vangs  or   Vanes. 

82.  Jigger    outhaul. 

83.  Boom   topping   lift. 

84.  Boom  guys. 

85.  Boom  sheet. 

86.  Flying-jib   sheet. 

87.  Outer-jib  sheet. 

88.  Inner-jib   sheet. 

89.  Fore-topmast 

sheet. 

90.  Fore-bowline. 

91.  Main-topmast 

sheet. 

92.  Main  topgallant 

sail   sheet. 

93.  Main-royal       stay-sail 

sheet. 

94.  Mizzen-topmast        stay- 

sail sheet. 

95.  Mizzen-topgallant    stay- 

sail sheet. 

96.  Mizzen-royal       stay-sail 

sheet. 

97.  Jigger  stay-sail  sheet. 

98.  jigger-topmast    stay-sail 

sheet. 
99-  Jigger-topgallant       stay- 
sail sheet. 

100.  Reef  points. 

1 0 1 .  Fore-bun tlines. 

102.  ^Iain■buntlines. 

103.  Crossjack  buntlines. 


stay-sail 

St  ay -sail 
stay- 


Cargo  and  Ballast. —  When  the  articles  in  a 
ship's  cargo  are  heavy  and  light,  the  heavier  are 
placed  nearest  the  bottom,  to  increase  the  ship's 
stability.  When,  however,  all  are  heavy,  there 
may  be  danger  of  making  a  ship  too  stiff:  so 
that,  not  being  balanced,  she  will  roll  violently, 
and,  perchance,  risk  the  fractnre  of  a  mast,  or 
even  spring  a  leak.  To  obviate  this  danger  the 
cargo  shonld  be  raised;  if  iron,  some  should  be 
stowed  between  decks ;  if  coal  or  salt,  it  may  be 
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heaped  up  in  the  centre,  taking  care  to  secure  it 
against  shifting,  should  the  ship  be  knocked 
■down  by  a  sea  or  squall.  Heavy  articles  should 
never  be  placed  toward  the  extremities,  lest  they 
promote  pitching.  In  all  cases  care  must  be 
taken  to  preserve  the  trim  of  the  ship  —  that  just 
proportion  between  her  draft  forward  and  aft 
which  the  estimate  of  the  builder,  or,  W'hen  a 
voyage  has  been  made,  experience  itself,  has 
determined  to  be  most  favorable  to  rapid  sail- 
ing.    See  also  Navigation  ;  Shu'-building. 

Ship-building.  The  early  history  of  ship- 
building and  the  development  of  the  sailing 
ship  and  the  steam  ship  will  be  found  under 
the  titles  Sailing  Vessf.ls  ;  Ship,  and  Steam 
Vessels.  The  change  from  wood  to  iron  in 
ship  construction  about  the  middle  of  the  19th 
century,  was  followed  by  the  revolutionary 
methods  of  steel  ship-building,  and  by  1890 
steel  had  displaced  iron  in  the  shipyards  of 
Great  Britain  and  the  United  States.  Ameri- 
can ship-building  under  the  era  of  steel  reached 
its  perfection  in  1892  and  1896,  when  the  Saint 
Louis  and  the  Saint  Paul,  two  ocean  liners, 
were  built  by  the  Cramp  Company.  These 
vessels  were  constructed  entirely  of  domestic 
material,  thus  marking  a  new  era  in  American 
ship-building.  American  yards  now  receive 
■orders  not  only  from  foreign  firms  for  mer- 
chant ships,  but  from  foreign  governments  for 
warships.  Within  a  very  few  years  the  system 
of  utilizing  power  has  been  revolutionized  in 
shipyards.  Electric  power  is  largely  used  at 
the  Cramp  yards  and  almost  exclusively  at  the 
New  York  Ship-building  Company's  plant  in 
Camden,   N.  J. 

American  Tonnage. —  During  the  fiscal  year 
■ended  30  June  1902,  the  Bureau  of  Navigation 
reported  that  1,657  vessels  of  473,981  gross  tons 
were  built  in  the  United  States  and  officially 
numbered,  compared  with  1,709  vessels  of 
489,616  tons  for  the  previous  fiscal  year.  The 
decrease  compared  with  1901  was  in  sail  vessels 
and  canal  boats,  barges,  etc.  For  1902  new 
sail  tonnage  was  101,072  tons;  1901,  128,099 
tons.  For  1902  new  canal  boats,  barges,  etc., 
aggregated  57.502  tons;  1901,  88,331  tons.  New 
steel  steamers  aggregated  275,479  tons,  com- 
pared with  235,265  tons  in  1901.  In  1903  the 
total  output  of  the  world's  shipyards  amounted 
to  2,476  vessels,  aggregating  2,787,824  tons.  Of 
these  the  output  of  Great  Britain  and  her  colo- 
nies amounted  to  1,459  sliiiis,  aggregating 
1,699,454  Ions,  distributed  as  follows:  Scotland, 
404  ships  of  572,041  tons;  England,  937  ships  of 
891.520  tons;  Ireland,  27  ships  of  159,633  tons; 
the  royal  dockyards,  5  ships  of  51,560  tons;  the 
colonies,  8()  ships  of  24,700  tons.  The  total  ton- 
nage built  in  the  United  States  —  which  ranked 
second  —  was  317,775,  or  slightly  less  than  the 
year  before.  On  our  seaboard  there  arc  12  ship- 
yards capable  of  turning  out  vessels  of  the 
largest  class,  and  17  others  at  which  average- 
sized  ships  can  be  built.  On  the  Lakes  there  are 
nine  large  ship-building  establishments  and  five 
smaller  ones. 

Steel  Schooners. —  The  use  of  steel  in  the 
construction  of  the  modern  passenger  steam- 
ships (see  Steam  Vessels)  and  of  the  modern 
naval  vessel  (see  VVaksiiif's)  has  developed  the 
steel  freighti'r,  the  merchant  schooner  with  four, 
'five,  six,  and  seven  masts.     Indeed  the  develop- 


ment of  the  multi-masted  merchant  schooner, 
which  has  advanced  with  such  rapid  strides  dur- 
ing the  past  few  years,  is  one  of  the  most  re- 
markalile  features  in  the  ship-building  industry 
of  the  .•\tlantic  coast.  The  fore-and-aft  schooner 
has  always  been  a  favorite  type  of  ship  in 
the  American  merchant  trade,  whether  coasting 
or  deep-sea,  and  the  great  breadth  of  hull  and 
length  of  spars  of  such  craft  have  rendered  them 
an  easily  recognized  type  the  world  over.  As 
compared  with  the  square-rigged  vessels  of  the 
schooner,  brig,  brigantine,  or  bark  type,  the 
American  fore-and-after  has  the  advantage  of 
being  a  better  craft  when  sailing  close-hauled 
and  of  requiring  fewer  men  to  man  it.  In  an 
earlier  day  of  the  development  of  our  merchant 
marine  in  the  coasting  trade,  the  two-masted 
schooner  was  the  common  type ;  then  came  the 
three-masted  schooner,  and  this  was  followed  by 
vessels  of  four,  five,  si.x,  and  now  seven  masts. 
The  carrying  capacity  of  these  schooners,  the 
largest  of  which  are  engaged  almost  entirely  in 
the  coal-carrying  trade,  is  exceedingly  large. 
Thus,  the  five-masted  schooner  constructed  at 
Camden,  Maine,  in  1899,  is  318  feet  in  length,  44 
feet  beam,  and  2i;/2  feet  in  depth.  The  vessel 
will  carry  4,000  tons  of  coal  on  her  maximum 
draft.  Work  on  this  vessel  had  scarcely  been 
completed  before  Capt.  Crowley,  of  Taunton, 
Mass.,  had  given  orders  for  the  construction 
of  a  six-masted  schooner.  This  vessel  is  330 
feet  in  length,  48  feet  in  beam,  and  has  22  feet 
depth  of  hold.  On  her  maximum  draft  of  24 
feet  she  will  carry  5,500  tons  of  cargo.  Her 
lower  masts  are  each  116  feet  in  length,  and  her 
topmasts   58   feet. 

Then  came  the  seven-masted  steel  schooner 
iiT  1903,  built  from  designs  by  B.  B.  Crownin- 
shield,  of  Boston,  the  designer  of  many  small 
and  very  successful  racing  craft.  Unlike  her 
predecessors,  the  new  schooner  is  constructed 
throughout  of  steel.  She  has  a  bar  keel  of 
forged  steel  3]A  inches  in  width  by  12  inches  in 
depth,  which  extends  from  stem  to  sternpost. 
There  is  a  cellular  double  bottom  with  a  con- 
tinuous, single,  vertical,  keel  plate  weighing  22.5 
pounds  to  the  square  foot.  The  upper  bilge- 
strake  is  of  28->4-pound  plate  for  two  thirds  of 
the  length.  The  middle  bilge-strake  is  of  30 
pounds  weight  for  the  same  distance  and  the 
lower  bilge-strake  25  pounds.  The  bottom 
strake  is  of  20-pound  plate,  while  the  garboard 
strake  is  of  2g-pound  plate  for  two  thirds  of 
the  length.  All  of  the  plating  reduces  to  l8.^ 
pounds  at  the  ends  of  the  vessel,  except  in  the 
case  of  the  garboard  strake,  which  will  reduce 
to  25  pounds  at  the  ends.  There  are  three  com- 
plete decks,  which  are  of  steel  plating,  the  upper 
deck,  forecastle  and  poop-deck  being  wood-cov- 
ered. A  collision  bulkhead  is  worked  in  at  a 
suitable  distance  from  the  stem.  The  lower 
masts  throughout  the  vessel  are  built  of  steel, 
with  lapped  ed.ges,  (lush  butts,  and  stiffening 
angles  extending  inside  for  the  full  length.  The 
plates  are  single-riveted  at  the  edges  and  dou- 
l)le-rivctcd  at  the  butts.  The  plating  is  double 
at  the  mast  partners  and  at  the  hounds.  The 
masts  are  all  135  feet  in  length  from  the  mast 
step  to  the  top  of  the  upper  band,  and  they  have 
a  uniform  diameter  llirniiglKiut  of  32  inches. 
The  topmasts  are  of  Oregon  pine,  Tlicy  are  58 
feet  in  leiiglh  over  all,  tapering  frrxii  18  inches 
in   diameter   to    10  inches,  axcept   the   foremast. 
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which  is  64  feet  in  length  and  20  inches  at  its 
point  of  greatest  diameter.  The  booms  of  the 
first  five  masts  are  45  feet  in  length  by  14  inches 
in  diameter,  the  spanker  boom  benig  75  feet  in 
length  by  18  inches  in  diameter.  The  total  sail 
area  of  the  lower  sails  and  topsails  is  40,617 
square  feet.  All  of  the  standmg  rigging,  and  in 
special  cases  the  running  rigging  for  the  lower 
sails,  are  of  a  high  quality  of  wire  rope.  Al- 
though this  vessel  is  propelled  entirely  by  sails, 
she  carries  quite  a  considerable  instalment  of 
machinery,  including  one  9-inch  by  ic-inch  Hyde 
double-cylinder  ship  engine,  and  five  6-inch  by 
8-inch  Hyde  hoisting  engines.  There  are  two 
vertical  boilers  56  inches  in  diameter  by  90 
inches  high,  one  in  the  forward  house  and  one 
in  the  after  house.  The  boilers  are  built  for  a 
working  pressure  of  100  pounds  to  the  square 
inch.  There  are  two  8-inch  by  4-inch  by  6-inch 
duplex  pumps  and  two  direct-acting  steam 
pumps,  with  steam  and  water  cylinder,  each  12 
inches  in  diameter  by  12  inches  stroke.  As  the 
result  of  the  installation  of  steam  power  on 
board  for  the  purpose  of  hoisting  anchors  and 
sails  the  number  of  hands  necessary  to  work  this 
large  vessel  is  considerably  reduced,  the  total 
number  required  being  only  19  men.  The  total 
cost  of  the  vessel  delivered  was  about  $250,000. 

Steel  Stcamsliifs. —  As  a  type  of  the  modern 
ocean  liner  built  of  steel,  the  Minnesota  con- 
structed at  New  London,  Conn.,  in  1903,  is  illus- 
trative of  the  wonders  of  latter  day  ship-building. 
The  dimensions  of  the  Jlinnesota  are :  Length 
over  all,  630  feet ;  breadth,  73  feet  6  inches ; 
molded  depth  from  keel  to  upper  deck,  56  feet. 
On  a  draft  of  ^3  feet  the  displacement  is  33,000 
tons,  and  on  a  maximum  draft  of  36j.'2  feet,  to 
which  the  vessel  can  be  loaded  whenever  the 
depth  of  our  harbors  will  admit  of  it,  the  dis- 
placement will  be  37,000  tons.  The  space  occu- 
pied by  machinery  is  the  smallest  practicable,  so 
that  space  for  cargo  may  be  as  large  as  possi- 
ble. In  order  that  cargo  may  be  readily  stowed, 
the  ordinary  type  of  hold  pillar  has  been  dis- 
pensed with,  and  large  box-shaped  columns  are 
fitted,  supporting  heavj-  girders  which  run  longi- 
tudinally under  the  transverse  beams  which 
carry  the  decks.  These  columns  are  widely 
spaced,  and  in  some  cases  only  one  is  fitted  in 
a  hold,  whereas  by  the  older  m.ethod  ten  pillars 
would  be  required.  A  longitudinal  bulkhead  is 
fitted  the  whole  length  of  the  ship ;  this  divides 
each  hold  into  two  separate  compartments,  and 
therefore  the  hatches  are  fitted  in  pairs,  one  to 
each  hold.  Some  of  the  hatches  are  so  large 
that  bulky  freight,  such  as  a  locomotive  or 
freight  car,  or  large  marine  or  land  boilers,  can 
be  lowered  right  down  into  the  hold.  Every 
hatch  can  be  loaded  or  discharged  simultane- 
ously if  desired.  The  cargo-handling  plant  on 
this  vessel  is  very  complete,  and  designed  so  as 
to  cut  down  the  number  of  men  to  a  minimum. 
Two  winches  and  two  booms  are  fitted  to  handle 
cargo  at  each  hatch.  The  booms,  34  in  num- 
ber, are  built  of  steel.  Two  heavy  booms  are 
fitted  to  lift  weights  of  from  30  to  50  tons. 
The  winches  for  cargo  handling  are  34  in  num- 
ber, all  electrically  operated.  One  hold  in  the 
ship  is  devoted  to  carrying  frozen  meat,  and  is 
completely  insulated ;  its  capacity  being  about 
2,500  tons.  The  insulation  is  so  arranged  that 
ordinary  cargo  can  be  carried  on  return  trip. 
The   arrangement   of    coal    bunkers    is    a    novel 


feature  on  this  ship.  The  bunkers  are  located 
above  the  boilers ;  the  ends  of  the  bunkers  are 
inclined  in  such  a  manner  that  the  bulk  of  the 
coal  will  gravitate  through  chutes  and  be  de- 
posited on  the  firing  platform.  The  capacity  of 
the  permanent  bunker  is  over  4,000  tons,  and  a 
reserve  bunker  is  fitted  contiguous  to  the  boiler 
room,  having  a  capacity  for  about  2,000  tons  of 
coal.  The  Minnesota  has  16  Niclausse  water- 
tube  boilers,  having  a  working  pressure  of  260 
pounds  per  square  inch.  They  will  supply  steam 
to  two  main  engines  of  the  triple-expansion  type, 
which  are  arranged  side  by  side,  working  sep- 
arate shafts.  The  propeller  wheels  are  20  feet 
in  diameter,  and  revolve  78  times  per  minute. 
The  horse-power  of  the  engines  is  about  10.000, 
and  they  will  drive  the  ship  at  a  speed  of  about 
14  knots  per  hour.  To  realize  the  great  size  of 
the  ship,  one  must  but  recapitulate  the  various 
decks,  platforms,  etc.,  from  the  keel  to  the  top- 
most bridge.  First  there  is  the  outer  bottom  of 
the  ship ;  6  feet  above  that  is  the  inner  bottom 
or  floor ;  then  within  the  molded  or  plated 
structure  of  the  vessel  are  the  orlop,  lower,  be- 
tween, main,  and  upper  decks.  All  of  these 
decks  are  of  steel  plating,  and  the  whole  struc- 
ture of  the  ship  from  the  bottom  to  the  upper 
deck  is  56  feet  in  height,  the  upper  deck  run- 
ning, as  we  have  said,  in  an  unbroken  sweep  the 
whole  630  feet  length  of  the  vessel.  Above  the 
upper  deck  are  the  promenade  deck,  the  upper 
promenade  deck,  and  the  boat  deck,  this  last 
being  about  80  feet  above  the  keel,  while  8  feet 
above  this,  or  88  feet  above  the  keel,  is  the  cap- 
tain's bridge.  Now,  since  the  vessel  at  her 
lightest  draft  draws  17  feet  of  water,  the  cap- 
tain's bridge,  when  the  vessel  is  running  light, 
will  be  over  70  feet  above  the  water,  and  the 
passengers  on  the  topmost  upper  deck  will  be 
between  60  and  70  feet  above  the  water. 

American  Seamen. —  In  considering  the  im- 
portant question  of  the  manning  of  American 
ships,  it  is  gratifying  to  learn  that  there  is  a 
marked  increase  in  the  percentage  of  American 
over  seamen  of  foreign  nationality.  The  re- 
turns compiled  from  the  reports  of  shipping  com- 
missioners showing  the  nationality  of  seamen 
shipped  on  American  vessels  for  the  nine  years 
from  1893  to  1902,  prove  that  there  has  been 
an  increase  in  the  percentage  of  Americans  from 
31  per  cent  in  1894  to  35  per  cent  in  1901,  and 
to  46  per  cent  in  1902.  Out  of  a  total  of  over 
71,000  shipped  in  1894.  22.000  were  Americans, 
22,000  Scandinavian,  10.000  British,  6,000  Ger- 
mans, S65  Italians,  and  628  were  French ;  while 
various  other  nationalities  together  represented 
a  total  of  g.ooo.  In  1902.  out  of  a  total  of  over 
108.000  shipped,  50,000  were  Americans,  16,000 
Scandinavians,  14,000  British,  5.600  Germans, 
2,300  Italians,  576  French,  and  there  were  about 
20,000  of  mixed  nationality.  It  must  be  under- 
stood that  while  there  is  a  total  of  about  108,000 
shipments,  they  really  represent  only  about  24.000 
seamen.  Further  proof  of  the  greater  interest 
of  Americans  in  their  merchant  marine  and 
their  tendency  to  seek  employment  therein  is 
afforded  by  a  table  given  by  the  Commissioner 
of  Navigation,  showing  the  nativity  of  men  em- 
ployed on  654  sea-going  American  vessels.  Out 
of  a  total  of  13.879  men,  5.455  are  Americans 
by  birth  or  naturalization,  2,347  are  British,  ana 
the  balance  is  made  up  of  various  nationalities. 
As   the   table   does   not   include   the   masters   of 
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tViese  vessels,  all  of  whom  must  be  citizens,  it 
nsay  be  said  that  of  the  whole  complement  of 
these  vessels,  amounting  to  14,536,  42  per 
cent  were  Americans.  See,  also,  American 
Suir-BUiLDiNc;  Naval  Architecture;  Ship. 

Ship-building,  American.  See  American 
Ship-building. 

Ship-canals.     See  Canals;  Waterways. 

Ship-fever.     See  Typhus  Fever. 

Ship-money,  a  tax  which  had  much  to  do 
with  provoking  the  rebellion  which  cost  Charles 
I.  his  head.  It  was  customary  in  England  in 
times  of  extraordinary  peril  for  the  sovereign  to 
call  upon  the  seaports  and  maritime  counties 
to  supply  ships-of-war  for  the  national  defense. 
The  ships  which  took  part  in  the  defeat  of  the 
Spanish  Armada  were  obtained  in  this  way. 
No  such  peril  existed  when  Charles  I.,  in  Octo- 
ber 16.34,  ordered  the  magistrates  of  London 
and  other  seaport  towns  to  provide  ships-of-war, 
and  also  empowered  the  magistrates  to  levy  a 
tax  for  that  purpose.  Resistance  to  the  levy 
was  met  by  further  decrees,  extending  the  tax 
to  the  whole  kingdom,  and  directing  that  every 
landholder  and  other  inhabitant  be  assessed 
according  to  his  means,  and  the  tax  collected 
by  distress  if  necessary.  When  John  Hamp- 
den refused  to  pay  the  tax,  and  was  brought  to 
trial,  the  judges  decided,  eight  to  four,  in  favor 
of  the  Crown.  One  of  the  early  acts  of  the 
Long  Parliament  in  1640  was  to  declare  the 
ship-money  ta.x  illegal,  and  no  attempt  has  since 
been  made  to  collect  ship-money  in  England. 

Ship-railway,  a  railroad  for  transporting 
vessels  from  one  body  of  water  to  another. 
Capt.  J.  B.  Eads'  plan  for  the  Tehuantepec  Ship 
Plailway  across  the  isthmus  between  North  and 
South  America,  in  Mexican  territory,  consists 
essentially  of  a  series  of  some  eight  or  ten 
tracks,  having  a  carrying  car  or  cradle  of  some 
five  sections,  with  altogether  1,000  wheels. 
Calculated  for  a  vessel  of  10,000  tons,  this  would 
not  give  a  pressure  so  great  as  that  of  an  ordi- 
nary locomotive.  A  ship-railway  is  in  operation 
by  the  Canadian  government  between  Chig- 
necto  Bay,  in  the  Bay  of  Fundy,  across  the 
isthmus  to  Northumberland  Straits,  a  distance 
of  17  miles.  This  enables  vessels  to  go  from 
Prince  Edward  Island  to  Saint  John,  New  Bruns- 
wick, in  12  hours,  and  greatly  facilitates  the 
transport  of  grain  in  bulk  from  the  lake  ports 
to  New  Brunswick.  The  vessels  are  raised  by 
hydraulic  pressure  a  height  of  40  feet  to  the 
level  of  the  railway,  and  placed  on  a  double 
track  18  feet  from  centre  to  centre.  The  flex- 
ible car  system  of  ship-railway  invented  by 
William  Smith,  harbor  engineer  of  Aberdeen, 
Scotland,  is  designed  to  allow  of  the  use  of 
ordinary  railway  gradients.  The  car  is  in  sec- 
tions, each  carried  on  a  compound  bogie  rim- 
ning  on  parallel  lines.  Vertical  and  lateral  flex- 
ibility are  secured,  and  the  ship  is  sustained  on 
the  car  by  water-cushions,  so  that  it  is  virtually 
kept  floating.  The  ship  is  raised  onto  the 
cars  by  means  of  a  submerged  shipway  enclosed 
within  a  wet  dock. 

Ship-sailing.  See  Navigation,  the  Sci- 
ence OF  Modern. 

Ship'ka  Pass,  Balkan  Peninsula,  extends 
tetween  Bulgaria  and  Eastern  Rumelia.  at  a 
f  eight  of  4,600  feet   above  sea-level,  and   is  87 


miles  distant  from  Rustchuk.  In  the  hot  fight 
between  the  Russians  and  Turks,  1877,  the 
Russians  held  the  position  and  Suleiman  Pasha 
lost  20,000  men  in  his  attempt  to  take  Fort  Nich- 
olas, on   the  summit  of  the  pass. 

Shipley,  shlp'll,  Orby,  English  editor  and 
author:  b.  I  July  1832.  He  was  graduated 
from  Jesus  College,  Cambridge,  in  1854;  was 
ordained  to  the  ministry  of  the  Church  of  Eng- 
land; but  in  1878  was  received  by  Cardinal 
Manning  into  the  Roman  Catholic  Church. 
Previous  to  his  submission  he  published  several 
works,  including  'Four  Cardinal  Virtues* 
(1871);  'Theory  About  Sin>  (1872);  and 
'Principles  of  the  Faith'  (1878);  edited  three 
volumes  of  religious  poetry  ('Lyra  Euchar- 
istica,*  'Messianica,'  and  'Mystica'  1863-5); 
and  wrote  numerous  pamphlets  and  articles  for 
the  periodical  press.  As  a  Roman  Catholic  he 
has  published:  'Truthfulness  and  Ritualism* 
(1879-80);  'Annus  Sanctus*  (1884);  and 
'Carmina  Mariana.'  an  anthology  (1893;  1902), 
and  a  generous  contributor  to  magazines,  includ- 
ing the  'Catholic  World'  and  'American 
Ecclesiastical   Review'   of  the  United   States. 

Shipley,  England,  a  town  of  Yorkshire 
(West  Riding),  lies  three  miles  north  of  Brad- 
ford, on  the  Aire  River.  The  large  parish 
church  of  Saint  Paul  is  a  fine  modern  Gothic 
specimen.  The  principal  industry  is  the  manu- 
facture of  woolens  and  cloths,  and  the  quarrying 
of  stone.     Pop.   (1901)  25,570. 

Ship'man,  Louis  Evan,  ,\merican  author 
and  playwright :  b.  Brooklyn,  N.  Y..  2  Aug. 
1869.  He  was  educated  at  the  Brooklyn  Poly- 
technic Institute  and  at  Harvard  University; 
was  editorial  writer  on  'Leslie's  Weekly'  189S--6, 
and  a  contributor  to  New  York  'Life'  from  the 
latter  year.  He  has  published  'Urban  Dia- 
logues' (1896);  'D'Arcy  of  the  Guards' 
(1899). 

Shippigan,  shlp-i-giin'.  Canada,  a  seaport 
town  of  Gloucester  County,  New  Brunswick, 
at  the  southeastern  entrance  to  Chaleur  Bay, 
opposite  Shippigan  Island,  70  miles  east  of 
Bathurst.  It  is  a  terminus  of  the  Intercolonial 
Railway  system,  and  has  steam-ferry  comnuuii- 
cation  with  Saint  George's  Bay,  Newfoundland. 
It  has  a  fine  harbor,  a  maritime  trade,  and 
valuable  fisheries.  Beyond  Shippigan  Island, 
Miscou  Island  is  frequented  by  sportsmen  for 
plover,  the  best  in  Canada.    Pop.  (1901)  3,786. 

Shipping  Articles.      See  Seamen. 

Shipping,  Law  of.  A  ship  is  a  vessel  in- 
tended for  navig.ition  and  transportation,  and 
from  a  legal  standpoint  a  floating  elevator;  a 
floating  bath-house  and  a  steam-dredge  are 
ships.  The  question  of  ownership  is  most  im- 
portant, and  the  rulings  thereon  are  not  uniform 
in  the  I'nited  States  and  England.  In  the 
United  States  the  rule  has  always  been  that  a 
contract  to  purchase  a  vessel  from  a  ship-builder, 
and  to  pay  in  instalments  as  the  work  pro- 
gresses does  not  pass  the  title  to  the  purchaser 
imtil  the  vessel  is  in  a  deliverable  state,  and 
the  purchaser  is  notified  to  that  effect,  unless  the 
parties  stipulate  that  title  shall  pass  sooner. 
I'lie  British  House  of  Lords  has  finally  estab- 
lished on  appeal  that  this  is  the  rule  also  in 
England.  Title  to  a  ship  can  pass  by  oral 
contract    in    the   United    States ;    in    England   a 
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bill  of  sale  is  necessary.  In  case  of  disagree- 
ment between  the  owners  of  a  vessel  as  to  the 
use  to  which  it  shall  be  put,  or  whether  it  shall 
be  used  at  all,  the  courts  may  decree  a  sale 
of  the  ship,  and  division  of  the  proceeds.  By 
the  Revised  Statutes  of  the  United  States,  the 
owner  or  owners  of  a  ship,  which  has  met  with 
or  caused  a  disaster,  through  the  fault  of  the 
master  or  otherwise,  may  escape  all  liability 
beyond  the  value  of  the  ship,  and  any  freight 
charges  which  it  has  earned  by  making  a  sur- 
render of  all  interest  in  the  vessel  and  freight 
money,  if  the  vessel  is  still  in  existence,  in 
whatever  condition  it  may  be.  Without  such 
surrender  the  owner  or  owners  are  held  respon- 
sible only  for  an  amount  equal  to  the  value 
of  the  ship  and  freight  earnings,  in  the  condi- 
tion the   ship   was   after  the   disaster. 

Only  vessels  built  within  the  United  States, 
and  belonging  wholly  to  citizens  thereof,  and 
vessels  which  may  be  captured  in  war  by  citi- 
zens of  the  United  States,  and  lawfully  con- 
demned as  prizes,  or  vessels  which  may  be 
forfeited  for  violation  of  the  laws  of  the  United 
States,  being  wholly  owned  by  citizens,  or  ves- 
sels wrecked  in  the  United  States,  and  pur- 
chased and  repaired  by  a  citizen,  in  case  the 
repairs  cost  three  fourths  the  value  of  the  ves- 
sel when  repaired,  can  obtain  American  registry, 
unless  by  a  special  act  of  Congress  granting  that 
privilege.  A  vessel  to  be  engaged  in  the  coast- 
ing trade,  or  in  fishing,  instead  of  being  regis- 
tered must  be  enrolled,  if  of  20  tons  and  up- 
ward, and  if  of  less  than  20  tons  it  must  be 
licensed.  American  laws  also  provide  for  the 
regular   inspection   of   steam    vessels. 

The  master  is  responsible  for  the  proper 
navigation  of  the  ship,  and  has  all  the  powers 
necessary  for  that  purpose.  He  is  entitled  to  the 
obedience  of  officers  and  crew.  He  may.  when 
not  at  the  home  port,  contract  for  repairs  and 
supplies,  and  may  even  sell  the  ship  should 
necessity  arise.  His  treatment  of  seamen  is 
regulated  by  law.  See  N.^v.\L  Architecture; 
Navig.xtion ;  S.\iL  and  Steam;  Seamen. 

Consult:    Parsons,   'Law  of  Shipping*;   Ab- 
bott,  'Law  of  Merchant  Ships'  ;   Reeves,   'His- 
tory of  the  Law  of  Shipping  and   Navigation.' 
Ships,     Registration     of.      See     Shipping, 
Law  of. 

Ships  That  Pass  in  the  Night,  the  title  of 
a  widely  read  story  by  Beatrice  Harraden.  It 
achieved  notoriety  when  it  was  published  in 
1894  to  some  extent,  very  possibly  on  account 
of  its  taking  title.  The  scene  is  laid  in  a 
Swiss  winter   resort  for  consumptives. 

Shipton,  ship'ton.  Mother,  an  English 
prophetess  about  whose  existence  there  seems 
to  be  no  certainty,  while  there  is  no  doubt  that 
many  of  the  sayings  attributed  to  her  were 
fabricated  by  others.  According  to  S.  Baker, 
who  published  Mother  Shipton's  pretended 
prophecies  in  1797,  she  was  born  near  Knares- 
borough,  Yorkshire,  in  July  1488,  and  baptized 
as  Llrsula  Southiel.  She  died,  according  to 
the  same  authority,  at  over  70  years  of  age, 
but  it  was  not  until  1641  that  a  pamphlet  ap- 
peared containing  some  of  her  alleged  predic- 
tions. In  164s  all  her  prophecies  were  considered 
as  having  been  fulfilled.  In  1862  a  predic- 
tion was  made,  with  Mother  Shipton's  name 
appended  to  it,  that  the  world  would  come  to 


an    end    in    1881.     It   caused    some    excitement 
among  the   ignorant. 

Shipworm.     See  Teredo. 

Shiras,  shi'ras,  George,  Jr.,  American 
jurist:  b.  Pittsburg,  Pa..  26  Jan.  1832.  He  was 
graduated  from  Yale  in  1853  and  from  the 
Yale  Law  School  the  ne.xt  year.  Admitted 
to  the  bar  in  his  native  city  in  1856  he  prac- 
tised there  until  in  July  1892  he  was  appointed 
associate  justice  of  the  United  States  Supreme 
Court. 

Shiras,  Oliver  Perry,  American  jurist:  b. 
Pittsburg,  Pa.,  22  Oct.  1833.  He  was  gradu- 
ated from  the  University  of  Athens,  Ohio,  in 
1853,  from  the  Yale  Law  School  in  1856,  and 
was  admitted  to  the  bar  in  that  year.  He 
served  in  the  Civil  War  as  adjutant  on  the 
staff  of  Gen.  Herron  in  1862-4,  and  then  re- 
signed to  resume  his  law  practice.  He  was 
appointed  judge  of  the  L'nited  States  district 
court  of  Northern  Iowa  in  1882,  and  served 
until  1903.  when  he  was  retired,  having  reached 
the  age  limit. 

Shiraz,  she'raz,  Persia,  in  the  province 
of  Pars,  lies  in  a  high  valley,  220  miles  south- 
west of  Ispahan,  and  is  reached  by  lofty  passes. 
Its  nearest  point  is  Kodijan.  The  city,  \yith 
thousands  of  the  inhabitants,  was  nearly  de- 
stroyed in  1853,  by  earthquake.  The  town  now 
rebuilt  contains  mosques,  a  bazaar,  but  nothing 
noteworthy:  the  suburbs  are  more  attractive. 
At  the  north  are  the  tombs  of  the  celebrated 
poets  Hafiz  and  Sadi.  It  is  a  centre  of  trade, 
due  to  its  position  on  the  commercial  routes 
leading  from  the  port  of  Bushire.  Shiraz  is 
famous  for  its  wines  and  inlaid  work  of  wood 
and  metal,  and  its  poets  have  attributed  to  the 
town  every  charm  of  surroundings  —  climate, 
produce,  flowers,  and  people.  It  has  extensive 
manufactures  of  silk  and  cotton,  firearms,  cut- 
lery, glass,  pottery,  swords,  etc.  Twenty-five 
miles  away  are  the  famous  ruins  of  Persepolis. 
Pop.  30.000. 

Shire,  she'ra,  .\frica,  a  river  in  the  south- 
eastern part  of  the  continent.  It  rises  in  Lake 
Nyassa,  and,  after  a  course  of  37°  miles,  flows 
into  the  Zambesi.  It  is  navigable  except  where 
interrupted  bv  the  Murchison  cataract  and  rapids, 
which  have  a'  fall  of  1,200  feet.  It  flows  through 
a  rich  agricultural  country  and  has  become  an 
important  commercial  route  to  the  lakes  region. 
There  are  several  Scotch  and  English  missions 
and  settlements  in  the  Shire  country.  Cotton 
and  grain  are  the  chief  products.  The  Shire  was 
discovered  by  Livingstone  (1858-63"),  and  the 
district  was  annexed  as  British  territory  in  1889. 
Shire,  sher  or  shir,  in  the  United  States 
the  more  modern  term  county  replaces  this 
older  name.  Shire  is  an  English  term,  still 
in  general  use  in  portions  of  England,  although 
superseded  by  the  modern  form  in  many  places. 
In  the  United  States  counties  are  the  first  divi- 
sion of  the  State,  and  townships  the  next.  The 
use  of  the  word  shire  in  the  States  has  no 
significance  as  to  division ;  it  is  merely  a  portion 
of  a  name.  Thus  we  have  the  "county  of  York- 
shire.»  But  in  England  this  is  different.  Shire 
so  used  is  in  itself  an  indication  that  the 
division  is  a  county  and  to  speak  of  the  "county 
of  Yorkshire"  would  be  redundant. 

There    have    been    stated    different    periods 
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at  which,  it  is  said,  England  was  divided  into 
shires.  It  is  probable  that  all  such  statements 
are  incorrect,  and  that  although  there  exists 
in  England  a  system  of  subdivisions  known 
as  shires,  the  country  never  was  consciously 
so  divided.  If  it  be  remembered  that  the  Saxon 
people  were  a  collection  of  clans  and  that  these 
clans  were  divided  into  families  two  or  three 
large  families  to  the  clan,  the  seeming  incon- 
sistency of  the  above  statement  is  explained. 
The  head  of  the  family  was  head  not  only  m  a 
domestic  way,  but  in  every  way.  He  was  the 
supreme  law-giver  in  the  family.  He  himself 
was  under  the  leadership  of  the  head  of  the  clan, 
or  tribal  community.  These  tribal  communities 
united  to  form  what  is  known  as  hundreds,  and 
the  hundreds  united  to  form  shires.  Thus  the 
country  instead  of  being  divided  into  shires 
was  formed  by  the  union  of  many  separate 
shires,  each  of  which  was,  practically,  an  inde- 
pendent kingdom.  It  was  after  this  union  of 
shires  under  one  national  head,  not  a  spon- 
taneous process,  but  one  of  slow  and  at  times 
retrogradal  growth,  that  the  shire  took  its 
position  as  a  subordinate  part  of  the  kingdom. 
As  such  it  had  at  its  head  the  shire-reeve, 
whence  the  modern  sheriff.  The  shire-reeve 
preceding  the  Norman  conquest  was  one  of  two 
heads  of  the  shire  organization,  the  other  being 
the  ealdorman  (or  earl),  whence  comes  our 
modern  alderman.  The  ealdorman  seemed  to 
represent  the  old  organization  and  dignity  of 
the  shire  when  it  was  an  independent  kingdom ; 
he  shared  certain  offices  with  the  bishop.  But 
the  shire-reeve  was  more  particularly  the  repre- 
sentative of  the  king,  and  after  the  Norman 
Conquest  he  became  purely  a  royal  officer,  with 
his  importance  considerably  curtailed.  He  held 
the  sheriff's  tourn.  an  annual  court  to  which 
•came  the  vassals  of  the  king.  The  appeal  from 
this  court  was  to  the  king  himself,  and  from  this 
appeal  came  the  growth  of  the  king's  court,  in 
its  three  branches  of  King's  Bench,  Common 
Pleas,  and  Exchequer.  This  court  assessed 
taxes,  also,  and  thus  the  sheriff  became  the 
financial  head  of  the  shire ;  to  the  sheriff's 
court,  too,  fell  the  election  of  knights  of  the 
shire,  thus  giving  it  the  function  of  an  assem- 
bly for  the  choice  of  shire  representatives. 
From  the  lime  of  the  Plantagenet  accession  to 
the  throne  the  importance  of  the  shire  organ- 
ization decreased,  the  sheriff  now  being  merely 
an  aid  to  the  county  court  (q.v.).  (See 
County;  Feudal  System.)  Consult:  J.  R. 
Green's  'History  of  the  English  People,'  Vol. 
I.  (1870-82);  'Conquest  of  England'  (1884); 
"The  Making  of  RuKland'  (1885);  Freeman's 
'Norman  Conquest,'  \'ol.  I.,  ch.  ii.-iv.  (1870). 

Shirlaw,  sher'la.  Walter,  .\mcrican  painter: 
b.  Paisley,  Scotland,  6  Aug.  1838.  He  was 
brought  to  the  United  States  in  his  second 
year,  and  began  his  artistic  career  in  early 
manhood  as  a  bank-note  engraver.  He  ex- 
hibited for  the  first  time  in  the  National  Acad- 
emy of  Design  in  1861.  After  a  course  of  seven 
years'  study  at  Mmiich  ( 1870-78)  he  adopted 
genre-painting  as  his  specialty,  and  has  also 
done  a  good  deal  of  work  in  decoration  and 
book  and  magazine  illustration.  He  was  one 
of  the  foimders  and  the  first  president  of  the 
Society  of  American  Artists.  Since  1888  he 
has  been  national  academician. 
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Shirley,  sher'lT,  James,  English  poet  and 
dramatist:  b.  I-ondon  18  Sept.  1596;  d.  there  29 
Oct.  1666.  He  was  educated  at  O.xford  and 
Cambridge,  and,  having  taken  holy  orders,  ob- 
tained a  curacy  near  Saint  Albans.  He  soon 
after  went  over  to  the  Church  of  Rome.  Then 
he  removed  to  London,  became  a  writer  for  the 
stage,  and  acquired  a  reputation  which  caused 
him  to  be  taken  into  the  service  of  Queen 
Henrietta  Maria.  His  first  comedy  was  licensed 
in  1O25,  and  from  that  date  he  produced  many 
plays  in  rapid  succession.  In  1636  he  went 
to  Ireland  to  assist  Ogilby  in  the  management 
of  the  new  theatre  at  l3ublin.  After  his  return, 
probably  early  in  1640,  he  wrote  much,  and 
was  conceded  the  foremost  of  English  play- 
wrights. He  died  of  exposure  during  the  great 
fire.  He  was  last  of  the  notable  series  of 
Elizabethan  and  Jacobean  playwrights;  and  his 
works,  while  frequently  thin  in  plot  and  loosely 
constructed,  are  clever,  suave,  and  abounding  in 
fancy.  Besides  37  tragedies  and  comedies,  he 
published  a  volume  of  poems.  His  best  dramas 
are  the  tragedies,  'The  Traitor,'  'The  Royal 
Master,'  and  'The  Cardinal'  ;  and  the  comedies, 
'Hyde  Park,'  'The  Ball,'  'The  Gainestcr,' 
and  'The  Imposture.'  The  best  edition  of  his 
dramatic  works  is  that  by  Gifford  and  Dyce 
(1833).  Consult:  Wood,  'Athenas  Oxonienses,' 
ed.  Bliss  (1817);  Ward,  'History  of  English 
Dramatic  Literature'  (1875). 

Shirley,  William,  American  colonial  gov- 
ernor :  b.  Preston,  Sussex,  1693 ;  d.  Roxbury, 
Mass.,  24  March  1771.  He  studied  law  and  in 
1731  caine  to  America,  settled  in  Boston,  Mass., 
and  there  engaged  in  that  profession.  He  was 
royal  governor  of  Massachusetts  in  1741-5, 
planned  the  successful  expedition  against  Cape 
Breton  in  1745,  and  in  1745-53  was  in  England, 
after  which  he  returned  to  Massachusetts  as 
governor.  He  made  a  treaty  with  the  Eastern 
Indians  in  1754,  explored  the  Kennebec  River, 
and  erected  several  forts  on  its  banks,  and  at 
the  outbreak  of  the  French  war  in  1755  was 
conmiander-in-chief  of  the  British  forces  in 
North  America.  He  planned  the  expedition 
of  Gen.  Prideau.x  against  Niagara  and  accom- 
panied it  as  far  as  Oswego,  but  was  superseded 
in  his  military  command  and  in  his  governor- 
ship in  1756.  He  was  later  appointed  governor 
of  the  Bahamas,  a  post  he  resigned  in  1770,  and 
then  returned  to  Massachusetts,  where  lie  lived 
in  retirement  the  remainder  of  his  life.  He 
wrote:  'Electra,'  a  tragedy;  'Bertha,'  a 
masque;  'Conduct  of  Gen.  William  Briefly 
Stated'    (175S):  etc. 

Shirley,  a  novel  by  Charlotte  Bronti:,  pub- 
lished in  1849.  The  scene  is  laid  in  the  York- 
shire country,  with  which  the  author  had  been 
acquainted  from  childhood.  The  heroine,  Shir- 
ley, was  drawn  from  her  own  sister  Emily.  The 
book  is  richer  in  portrayal  of  character  than  in 
striking  incident. 

Shirt,  the  name  of  certain  garments  worn 
by  males  beneath  the  outer  clothing.  The  shirt 
is  of  ancient  origin,  having  been  worn  in  Eng- 
land before  the  Norman  conquest.  It  was  of 
linen,  and  from  being  a  plain  and  homely  article 
of  attire  it  gradually  became  one  of  groat 
luxury  and  display,  with  embroidered  collar, 
front  and  wrists.  Shirts  of  silk,  and  shirts  of 
mail,    sometimes    concealed    beneath    the    outer 
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shirt,  were  worn  in  the  Middle  Ages,  and  at 
a  much  later  period.  The  shirt  reached  its 
highest  display  in  the  later  Stuart  period,  when 
it  was  frequently  ornamented  with  cut  work, 
representing  historical  and  other  scenes.  The 
tendency  has  since  been  toward  a  plainness 
that  is  almost  austere,  the  only  part  of  the  shirt 
visible  being  the  spotless  upper  front  and  cuffs. 
In  warm  weather  costly  shirts  of  varied  colors 
and  light  material  are  worn.  The  manufacture 
of  shirts  is  an  important  American  industry, 
and  gives  employment  to  many  thousands  of 
both  sexes. 

Shirwa,  sher'wa,  or  Tamandu'a,  a  lake  in 
southeast  Africa  on  the  frontier  of  British  Nyas- 
saland  and  Portuguese  East  Africa,  about  80 
miles  southeast  of  Lake  Nyassa.  It  is  a  se- 
cluded basin  of  oval   shape,  60   miles  long  and 

20  miles  broad,  mostly  shallow  and  infested 
bj'  hippopotami  and  crocodiles.  Several  small 
rivers  enter  the  lake  on  the  south  and  west, 
but  it  has  no  outlet.  The  lake  lies  at  an  eleva- 
tion of  1,800  feet  above  the  sea,  and  is  sur- 
rounded by  mountains  from  7,000  to  8,000  feet 
high.  Mount  Zomba  on  the  west  shore  is  7,000 
feet  high  and  20  miles  long.  The  surrounding 
country  is  very  beautiful  and  clothed  with  rich 
vegetation. 

Shishak,  shi'shak,  Egyptian  king,  the 
Sheshenk  I.  of  the  monuments,  and  the  first 
sovereign  of  the  Bubastite  or  Libyan  dynasty. 
Shishak  I.  rose  to  the  throne  from  being  com- 
mander of  the  powerful  Libyan  mercenaries;  to 
him  Jeroboam  fled  for  protection  when  he  fell 
under  the  suspicion  of  Solomon  (l  Kings  xi. 
40)  ;  and  in  the  fifth  year  of  Rehoboam  he 
invaded  Judah,  whose  fenced  cities  he  took  one 
after  another  until  he  arrived  at  Jerusalem, 
which,  according  to  the  statement  of  Josephus, 
fell  without  a  struggle.  (Compare  2  Cliron. 
xii.  i-io).  Shishak  pillaged  the  temple  and 
the  king's  palace,  carrying  off  the  treasures 
accumulated  in  the  reigns  of  Solomon  and 
David,  and  reducing  Judah  to  the  position  of 
a  tributary  kingdom.  He  ascended  the  throne 
of   Egypt   about   980   B.C.   and    reigned   at   least 

21  years.  On  the  southern  wall  of  the  great 
Temple  of  Karnak,  in  L'pper  Egypt,  is  a  record 
of  the  conquests  of  Shishak  and  of  the  coun- 
tries ruled  by  him.  On  this  are  four  rows  of 
prisoners.  Each  figure  has  his  arms  tied  be- 
hind him,  and  a  rope  around  his  neck,  and 
Shishak,  a  colossal  figure,  leads  them  by  a 
string,  meanwhile  brandishing  a  weapon.  In  the 
lists  of  his  conquests  during  the  expedition 
in  which  Judah  was  subjected  to  his  rule  we  find 
the  names  of  cities  in  both  the  kingdoms  of 
Israel  and  Judah  and  of  several  Arabian  tribes 
to  the  south  of  Palestine.  Among  those  of 
the  cities  which  can  be  recognized  in  these  lists 
are  Rabboth,  Taanach,  Sunem.  Rehob,  Hap- 
haraim  Adoraim,  Mahanaim,  Gibeon.  Beth- 
Horon,  Kedemoth,  Ajalon,  Megiddo,  and  Judah 
Maluk,  "the  royal  city  of  Judah,"  or  Jerusalem. 
Shishak  appears  to  have  been  one  of  the  ablest 
and  most  powerful  of  the  Egyptian  monarchs. 
All  Egypt  was   under  his   sway. 

Shittim  Wood.     See  Kittim. 

Shi'vaism,  the  religion  of  the  Shivaites,  or 
worshippers  of  Shiva,  an  ancient  Dravidian  di- 
vinity of  Southern  India.     His  proper  name  was 


Mahadewa,  "greater  god" ;  but  the  title  Shiva, 
"the  good,"  was  more  generally  applied  to  him 
by  his  votaries.  While  Shiva  is  the  most  popu- 
lar of  the  Hindu  pantheon,  his  worship  more 
widely  obtains  in  the  south  than  in  the  north, 
although  his  throne  is  the  Himalayas,  and  he  is 
a  destroying  god,  yet  sometimes  restoring  and 
fructifying  in  influence.  Thus  in  the  south 
he  is  widely  honored  under  the  symbol  of  the 
phallus  or  lingam.  Although  he  is  a  Dravidian 
god,  in  the  struggle  between  Brahmanism  and 
Buddhism  he  was  adopted  into  the  Brahman- 
istic  system  and  identified  with  the  Vedic  Rudra, 
god  of  storms.  Consult:  Muir,  'Original  San- 
skrit Texts'  ;  Wurm,  'Geschichte  der  indischen 
Religion'   (1873). 

Shoa,  sho'a,  Abyssinia,  northeast  Africa, 
an  important  central  province  with  ill-defined 
boundaries.  It  consists  of  a  series  of  plateaus 
at  3,000  feet  above  sea-level,  traversed  by  moun- 
tain chains,  which,  in  the  culminating  point, 
Mount  Metatite,  near  Ankober,  have  a  height  of 
10.700  feet.  Its  east  portion,  called  Eft'at,  Iils 
a  less  elevated  and  more  generally  sloping  sui- 
face,  which  is  highly  cultivated,  and  yields  gocd 
crops  of  grain,  chiefly  wheat  and  barley.  Cotton 
also  is  extensively  cultivated.  The  higher  pU- 
teaus  are  devoted  to  pasture.  Among  indige- 
nous trees  is  the  Junipcnts  cxcclsa,  which  in  the 
course  of  a  century  attains  a  height  of  160  fef  t, 
with  a  diameter  at  the  base  of  four  to  five  fee:. 
The  exports  of  the  province  comprise  grain  and 
large  quantities  of  a  durable  cotton  cloth,  and 
to  these  may  be  added,  as  articles  of  trade, 
coffee,  gold-dust,  ivorj-,  giims  and  spices,  ostrich 
feathers,  hides,  dye-woods,  medicinal  plants,  etc. 
Christianity  was  introduced  as  early  as  the  3d 
century,  and  is  still  professed  by  a  large  number 
of  the  inhabitants,  though  in  a  degenerate  form. 
Pop.  estimated  at  2,500,000,  of  whom  about 
1.000,000  are  Christians,  and  the  rest  chiefly  Mo- 
hammedans. The  present  capital  is  Adis  Abebi, 
but  the  chief  town  is  Ankober. 

Shoals,  Isles  of.     See  Isles  of  Shoals. 

Shock,  William  Henry,  American  engi- 
neer: b.  Baltimore  15  June  1821.  He  became 
3d  assistant  engineer  of  the  navy  in  January 
1845,  and  served  in  the  Mexican  War.  In  March 
1851  he  was  appointed  chief  engineer.  In 
1854-5  he  superintended  the  construction  of 
marine  engines  at  West  Point,  and  the  next  year 
was  detailed  as  engineer  of  the  Merrimac.  He 
was  president  of  tfie  examining  board  of  engi- 
neers in  1860-2  and  became  superintendent  cf 
the  building  of  river  monitors  at  Saint  Louis 
during  the  following  year.  During  1863-5  he 
was  fleet-engineer  under  Admiral  Farragut  at 
Mobile  and  later  under  Admiral  Thatcher,  and 
while  so  engaged  he  constructed  an  instrument 
for  the  destruction  of  floating  torpedoes  and 
torpedo  electric  wires.  Later  he  became  chief 
engineer  at  the  Washington  Navy  Yard ;  fleet- 
engineer  of  the  European  squadron ;  in  1870-I 
acting-chief  of  the  bureau  of  steam  engineering, 
which  department  he  represented  at  the  Vienna 
Exposition  in  1873.  In  1877  he  was  appointed 
engineer-in-chief  of  the  United  States  Navy  and 
served  until  1883,  when  he  was  retired.  In  1868 
he  invented  a  rotary  projectile  for  smooth-bore 
guns ;  in  i86q  a  relieving  cushion  for  wire  rig- 
ging for  ships;  in  1870  a  projectile  for  small 
arms.     His   'Steam  Boilers:  their  Design,  Co»- 
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struction,  and  Management'   (1881')  has  bc'conie 
the  standard  work  upon  that  subject. 

Shock,  a  sudden  vital  depression  of  the 
body,  usually  due  to  sudden  derangement  of  the 
functions  of  the  nervous  system,  and  generally 
accompanied  by  a  dilatation  of  the  blood-vessels 
of  the  surface  of  the  body  and  a  marked  de- 
crease in  blood-pressure.  Such  a  condition  may 
be  brought  about  by  both  physically  or  psychic- 
ally acting  causes.  A  blow,  a  fall,  a  hem- 
orrhage, an  operation,  sudden  fright,  an  appal- 
ling sight,  a  heartrending  cry,  sudden  financial 
loss,  or  great  and  sudden  bereavement,  these  are 
among  the  many  causes  constantly  acting  to 
bring  about  such  a  condition.  The  symptoms 
of  sliock  vary  greatly  according  to  the  type  of 
cause  and  the  individuality  of  the  patient.  Some- 
times the  symptoms  begin  at  once ;  under  other 
circumstances  the  results  may  be  delayed  for 
a  long  period.  A  very  severe  form  of  shock  is 
spoken  of  as  surgical  shock.  This  usually  results 
from  severe  operations  which  involve  nervous 
structures,  take  much  time,  and  large  quantities 
of  an.Tcsthetic.  A  condition  closely  reseinbling 
surgical  shock  may  follow  the  severe  hemorrhage 
of  placenta  previa,  ectopic  pregnancy,  or  other 
form  of  internal  hemorrhage.  (See  Bleeding.) 
The  symptoms  of  shock  are  very  characteristic. 
The  face  usually  becomes  blanched  and  pale,  the 
body  becomes  cold  and  is  covered  with  clammy 
perspiration,  the  hands  and  feet  usually  become 
icy,  the  brain  seems  to  be  in  a  whirl,  and  con- 
sciousness is  lost  or  much  clouded.  The  pulse 
is  usually  quickened ;  the  arteries  at  the  wrist 
are  soft  and  easily  compressed  ;  the  breathing  is 
usually  rapid  and  shallow,  labored  and  at  times 
irregular.  The  eyes  are  often  sunken  and  listless, 
and  the  temperature  of  the  body  is  diminished 
one  to  two  degrees.  The  most  important  single 
factor  in  pure  shock  of  the  type  described  is 
the  sudden  fall  in  blood-pressure.  This  is 
thought  to  be  due  to  purely  nervous  causes, 
the  most  potent  one  of  which  is  paralysis  of  the 
sympathetic  nervous  fibres.  Tliis  causes  sudden 
dilatation  of  the  blood-vessels,  loss  of  tone  of  the 
vessel-walls,  with  loss  of  blood-pressure;  hence 
the  symptoms,  and  oftentimes  the  resultant  death. 
Why  the  sympathetic  nervous  system  should  be 
acted  on  in  this  manner  is  at  present  unknown. 
Sometimes  the  symptoms  of  shock  are  much  less 
severe.  There  is  temporary  faintncss,  slight 
pallor,  and  a  feeling  of  nausea,  and  the  attack 
passes  off.  Between  this  slight  shock  and  the 
shock  that  results  from  the  pugilist's  "solar- 
plexus"  blow,  that  may  bring  death,  every  variety 
of  change  may  be  noted.  In  severe  accidents 
niany  patients,  while  not  suffering  from  physical 
injury,  are  often  prostrated  and  develop  true 
railroad  shock,  or  traumatic  neurasthenia.  (See 
Neurasthenia.)  Psychical  shock  may  induce 
neurasthenia ;  it  may  be  a  potent  cause  of  mental 
disease;  or  it  may  even  cause  death.  The  in- 
fluence of  shock  upon  pregnant  women  is  of 
great  itnportancc.  Shock  in  such  circumstances 
may  bring  al>oul  miscarriage,  or  cause  malfor- 
mations of  the  fa-tus.  Mild  cases  of  shock  arc 
recovered  from  without  aid.  A  stage  of  reaction 
sets  in,  the  patient  becomes  warmer,  the  blood- 
vessels retain  their  tone,  and  equilibrium  is 
restored.  More  severe  attacks  require  hot-water 
applications  to  the  extremities,  hot  tea  or  coffee 
by  mouth,  alcoholic  stimulants,  or  even  ergot  or 


adrenalin.  Massage  and  heat,  and  sometimes 
rectal  injections  of  plain  hot  (lio'-lis"  F.) 
water,  or  hot  salt  water  (i  teaspoonful  of  salt 
to  pint  of  water)  are  very  useful  in  extreme 
cases. 

Shoe.     See  Boots  and  Shoes. 

Shoe-billed  Stork,  or  Whale-head,  a  large 
stork  (Balo'iiiccl's  rex)  found  on  the  White 
Nile.  It  is  brownish-gray  with  black  wings,  tail 
and  feet,  the  head  is  slightly  crested,  the  bill 
short,  broad  and  deep,  with  the  tip  hooked  and 
mottled  dusky  and  yellow.  These  birds,  also 
known  as  "boat-bills,"  live  in  flocks  in  swampy 
woods  and  morasses,  and  feed  upon  all  kinds  of 
small  reptiles,  frogs,  fish,  moUusks  and  car- 
rion. Although  tliey  perch  upon  trees,  the  nest 
is  on  the  ground,  a  slight  lining  of  grass,  etc., 
in  a  slight  hollow.  The  eggs  are  white  and  from 
2  to   10  in  number. 

Shoeburyness,  shoo'ber-i-nes,  England, 
county  of  Esse.x,  in  marshy  land  at  the  mouth 
of  the  Tliames,  opposite  Sheerness,  45  miles 
east  of  London ;  has  a  school  of  gtmnery,  artil- 
lery barracks,  appliances  for  experiments  in 
arms,  guns,  etc.,  where  practical  instruction  in 
target  shooting  tactics,  etc.,  is  imparted  to  the 
officers  and  men  of  the  British.  Pop.  (1901) 
4-065. 

Shoeffel,  Mrs.  John  B.  See  Booth, 
Agnes. 

Shoe'maker,  John  Vietch,  American  physi- 
cian :  b.  Chaniliersburg,  Pa.,  18  March  1852. 
He  was  graduated  from  Jefferson  Medical  Col- 
lege in  1874,  and  was  engaged  as  lecturer  there 
imtil  1886,  since  when  he  has  been  professor  at 
the  Medico-Chirurgical  College  of  Philadelphia. 
He  was  one  of  the  founders  of  the  'Medical 
Bulletin'  in  1879  and  has  since  been  its  editor. 
He  has  published  various  medical  treatises. 

Shoemaker,  Michael  Myers,  American  au- 
thor and  traveler:  b.  Covington,  Ky.,  26  June 
1853.  He  spent  two  years  at  Cornell  University 
and  since  1874  has  traveled  extensively  over 
the  greater  part  of  the  world,  making  special 
anthropological  studies.  He  has  published 
"■Eastward  to  the  Land  of  the  Morning'  (1893); 
'.Sealed  Provinces  of  tlie  Tsar'  (1805)  ;  'Quaint 
Corners  of  Ancient  Empires'  (1899)  ;  'Palaces 
and  Prisons  of  Mary,  Queen  of  Scots'  (1901); 
'The  Great  Siberian  Railway'    (1903);  etc. 

Shogun,  sho-goon,  tlie  highest  govern- 
ment oliiccr  in  the  Japanese  government  during 
the  conlintiance  of  the  feudal  system.  He  was 
originally  a  purely  military  officer,  commander- 
in-chief  of  the  army  and  first  vassal  to  the 
emperor.  The  office  became  hereditary,  and  the 
Shoguns  gradually  acquired  nearly  all  the  real 
powers  of  government,  leaving  only  the  title  of 
royalty  to  the  emperor.  The  latter  resided  at 
Kioto  while  the  Shogun  held  court  at  Yedo 
(Tokyo)  whence  he  ruled  in  the  emperor's 
name  as  his  major-domo.  The  shogimate  was 
abolished    in    1868.      See    Jai'AN  ;    IIlSTORY. 

Sholapur,  sho-lii-poor',  India,  (i)  Chief 
town  of  the  district  of  Sholapur  in  Bombay, 
150  miles  southeast  of  Pnona.  Noteworthy  are 
tile  old  bazar,  with  a  section  for  each  day  of 
the  week;  the  temples  of  the  gardens  and 
fine  tanks;  the  old  fort  and  walls,  the  high 
school  and  the  cotton  mill.  There  arc  important 
manufactures  of  silk  and  cotton,  and  six  print- 
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ing  presses,  publishing  newspapers  in  as  many, 
native  dialects.  In  1818  the  town  was  stormed 
and  taken  by  the  British.     Pop.  (1901)  74,521. 

(2)  The  district  of  Sholapur  covers  an 
area  of  4,521  square  miles.  The  chief  products 
are  millet,  oil  seeds  and  pulse.  Cultivation 
depends  largely  upon  irrigation  (the  Ekruk 
tank  is  one  of  the  largest  in  the  Deccan).  Barsi 
is  the  principal  commercial  centre,  and  has 
eight  cotton  factories.  Pomdharpur  is  another 
"Mecca."  The  Great  Indian  Peninsula  R.R. 
traverses  the  district,  with  branches.  Pop. 
(190 1)   750,689. 

Shooter  Island,  an  island  in  Newark  Bay, 
separated  by  a  narrow  channel  from  Staten 
Island,  N.  Y.,  one  mile  east  of  Elizabeth,  N.  J. 
It  is  chiefly  noted  for  its  large  ship-building 
plant. 

Shooting  Stars.     See  Meteors. 

Shore,  Jane,  mistress  of  Edward  IV.:  b. 
London;  d.  there  1527.  She  was  remarkable 
for  her  beauty  and  cultivated  in  mind.  Her 
influence  with  Edward  was  never  exercised  but 
to  the  benefit  of  others.  (See  Edward  IV.) 
Richard  III.,  partly  to  revive  among  the  citi- 
zens the  memory  of  the  licentiousness  of  his 
brother,  whom  he  accused  of  being  "the  chief 
abettor  of  that  witch  Shore,"  determined  to 
expose  her  to  public  ignominy.  He  declared 
before  the  council  that  the  witchcraft  of  Jane 
Shore  and  her  associates  had  withered  his  arm, 
although  he  was  born  with  that  member  shrunk 
and  shiiveled.  He  was  unable  to  effect  his 
purpose  in  this  manner,  and  directed  her  to 
be  tried  for  adultery  by  the  spiritual  court, 
which  condemned  her  to  do  penance  in  a  white 
sheet,  at  Saint  Paul's,  before  the  whole  people. 
She  latterly  fell  into  poverty,  and  appears  to 
have  died  in  1526  or  1527.  Her  story  appears 
in  literature  in  Shakespeare's  'Richard  III.*  ; 
and  in  a  tragedy.  'Jane  Shore,*  by  Rowe,  in 
many  old  English  ballads,  and  it  has  even  been 
introduced  upon  the  French  stage. 

Shore-birds,  tlie  sportsman's  name  for  that 
large  group  of  limicoline  birds,  as  plovers, 
sandpipers,  curlews,  phalaropes,  oyster-catchers, 
etc.  (qq.v.),  which  are  to  be  found  along  the 
beaches  of  tlie  sea  or  other  large  bodies  of 
water,  where  they  seek  their  food  at  the  edge 
of  the  waves.  Shore-bird  shooting  is  an  amuse- 
ment of  the  autumn  and  early  spring,  when 
these  birds  are  migrating  between  the  South  and 
the  far  northern  breeding-places  to  which  most 
of  them  resort  in  summer,  and  is  usually  carried 
on  by  the  aid  of  stationary  decoys,  and  calls 
for  skill  and  patience.  Consult:  Elliott,  'Shore 
jBirds'  (New  York  1895);  Seebohm,  'Geograph- 
ical Distribution  of  the  Family  Charadriids ' 
(London   1887);  and  books  relating  to  shooting. 

Shore-lark,  a  small  bird  (Otocoris  alpes- 
tris),  a  native  of  the  north  of  America,  Europe, 
and  Asia.  Within  the  United  States  it  is 
found  in  winter  as  far  south  as  North  Carolina 
and  Illinois.  The  adult  male  is  about  seven 
inches  long;  in  summer,  lores,  cheeks,  gorget, 
and  band  on  top  of  head,  ending  in  erectile 
tufts,  black;  nape,  mantle  and  upper  tail  coverts 
pinkish-brown,  white  beneath.  The  eastern  or 
typical  shore-lark  breeds  along  the  northern 
border  of  the  United  States  and  in  British 
America.     In   winter   it  migrates   southward   in 


flocks,  which  frequent  open  fields  and  the  sea- 
side meadows.  In  the  western  and  interior  parts 
of  the  United  States  numerous  distinct  va- 
rieties occur,  some  of  which  breed  in  the  moun- 
tains within  our  borders.  They  range  as  far 
south  as  Texas  and  Mexico.  The  shore-larks 
are  closely  related  to  the  famous  skylark  of 
Europe.  They  nest  in  a  depression  in  the 
ground  and  laj'  four  or  five  eggs  —  French 
white,  mottled  with  dull  olive-green  or  yellow- 
ish-brown, but  very  variable.  Nesting  begiiis 
very  early  in  the  spring  and  several  broods 
may  be  raised. 

Shorey,  shO'ri,  Paul,  American  educator: 
b.  Davenport,  Iowa,  3  Aug.  1857.  He  was 
graduated  from  Harvard  University  in  1878  and 
was  admitted  to  the  Chicago  bar  in  1880.  He 
was  professor  of  Greek  at  Bryn  Mawr  College 
1885-92,  resigning  in  the  latter  year  to  fill  a 
similar  chair  at  the  L'niversity  of  Chicago.  He 
has  published  'De  Platonis  Idearum  Doctrina* 
(1884);  'The  Idea  of  Good  in  Plato's  Repub- 
lic' (1895)  ;  'The  Odes  and  Epodes  of  Horace' 
(1898). 

Short,  William,  American  diplomatist:  b. 
Spring  Garden,  Va.,  30  Sept.  1759;  d.  Phila- 
delphia, Pa.,  5  Dec.  1849.  He  was  educated 
at  William  and  Mary  College,  became  a  mem- 
ber of  the  Virginia  executive  council,  in  1785 
was  appointed  secretary  of  legation  at  Paris,  and 
after  the  departure  of  Jeflferson,  the  minister  in 
1789,  became  charge  d'affaires.  In  January 
1792,  he  was  appointed  minister  to  the  Nether- 
lands, but  in  December  went  to  Madrid,  whither 
he  and  William  Carmichael  had  been  detailed  as 
commissioners  plenipotentiary  to  treat  with 
Spain  in  respect  to  boundaries  and  commerce. 
He  became  minister  resident  in  1794,  and  at  the 
departure  of  his  former  associate  concluded  tlie 
negotiations  and  signed  the  treaty  of  friend- 
ship, commerce  and  boundaries  27  Oct.   1795. 

Short-eared  Owl,  a  small,  nearly  cosmo- 
politan owl  {Asio  aecipi/rinus) ,  so  called  be- 
cause its  ear-tufts  are  inconspicuous  as  com- 
pared with  those  of  its  relative,  the  long-eared 
owl  {A.  zvilsonianus).  It  is  huffy,  whitish, 
striped  with  dark  brown,  and  15  inches  in  total 
length.  Its  habits  are  those  of  ordinary  owls 
(q.v.). 

Shorter,  Clement  King,  English  editor. 
He  is  regarded  as  one  of  tlie  ablest  editors  in 
London;  has  had  charge  of  the  'Sketch  Album' 
and  'English  Illustrated  Magazine'  ;  became 
editor  of  the  'Illustrated  London  News'  in  l8gi, 
and  is  at  present  editor  of  the  'Sphere'  and  the 
'Tattler.'  He  has  published:  'Charlotte  Bronte 
and  Her  Circle'  (1896)  ;  'Victorian  Literature: 
Sixty  Years  of  Books  and  Bookmen'  (1897); 
etc. 

Shorter,  Dora  Sigerson,  English  author: 
She  is  the  wife  of  Clement  King  Shorter  (q.v.) 
and  has  written:  'Verses'  (1894):  'Ballads 
and  Poems'  (1899)  ;  'The  Woman  Who  Went 
to   Hell'    (1902)  ;   etc. 

Shorter  Catechism,  a  catechism  exten- 
sively used  by  English-speaking  Presbyterians 
throughout  the  world,  and  which  was  framed 
during  the  time  of  the  English  Commonwealth. 
A  Committee  of  Assembly  was  appointed  S 
Aug.  1847  to  prepare  the  Shorter  Catechism, 
which  was  presented  to  the  English  Parliam**** 
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26  November,  that  year,  and  was  ordered  to  be 
printed  by  vote  of  Parliament,  16  April  1648. 
The  Scotch  General  Assembly  adopted  the  cate- 
chism 16  July  1648,  and  the  Scotch  Parliament 
the  following  February  ratified  this  action.  See 
Catechism. 

Shorthand  (Stenography,  Phonography, 
Tachygraphy)  is  a  term  applied  to  any  system 
of  contracted  writing  by  which  spoken  words 
are  recorded.  The  early  history  of  this  art  is 
closely  allied  with  paleography,  and  it  has  been 
traced  into  the  mists  of  antiquity.  Antiquarians 
have  tried  to  connect  it  with  hieroglyphics  and 
to  show  that  it  was  used  more  than  1,000  years 
before  Christ  by  the  Persians,  Egyptians  and 
Hebrews.  Abbreviated  writing,  to  take  down 
lectures  and  also  for  the  preservation  of  poems 
recited  at  the  Pythean,  Nemean  and  Olympic 
games,  was  practised  by  the  early  Greeks,  and 
there  are  specimens  of  ancient  Greek  iwtir,  or 
shorthand,  in  the  Vatican  Library,  at  Rome,  the 
Bibliothcque  Nationale,  at  Paris,  and  the  British 
Museum. 

Ancient  History. —  The  definite  existence  of 
shorthand  reporting  dates  in  the  century  pre- 
ceding the  Christian  era.  Tiro,  the  accomplished 
freedman  and  amanuensis  of  Cicero,  was  in  63 
B.C.  the  first  known  practitioner  of  the  art.  He 
reported  speeches  of  his  master,  which  were 
afterward  revised  by  the  orator;  and  as  note 
Tironiaiue  became  the  established  name  for 
shorthand  writing  its  invention  was  subsequently 
ascribed  to  him.  At  that  period  Rome  was 
drawing  from  Greece  her  stores  of  learning  and 
art,  and  Tiro's  system  was  probably  an  adap- 
tation from  the  Greek,  Plutarch  informs  us  in 
his  life  of  Cato  the  Younger  that  Cicero  dis- 
tributed notarii  (shorthand  reporters)  in  va- 
rious parts  of  the  Senate  House  on  the  occasion 
of  the  vote  as  to  the  fate  of  Catiline,  the  chief 
purpose  being  to  take  down  the  speeches  of 
Ca;sar  and  Cato.  The  text  of  those  speeches 
may  be  given  by  SalUist  in  his  history  of  the 
Catilinian  conspiracy,  chapters  51-53,  or  the 
historian  may  have  followed  the  example  of 
Thucydidcs  and  embodied  in  them  his  concep- 
tion of  the  character  and  policy  of  the  two 
foremo.st  Senators.  Mscenas,  the  famous 
statesman,  courtier,  and  patron  of  literature, 
introduced  some  improvements  in  shorthand, 
and,  according  to  Dion  Cassius,  instructed  many 
in  the  art  through  his  freedman  Aquila.  Sen- 
eca afterward  increased  the  number  of  nota- 
tions to  a  total  of  5.000.  Scaliger  made  a  col- 
lection of  the  notes  of  Tiro,  Seneca,  and  others, 
which  is  appended  to  the  great  work  of  Janus 
Gruterus,  published  at  Heidelberg,  in   1603. 

An  illustrious  German  scholar,  Ulrich,  in 
1817  analyzed  the  Tironian  notes,  and  his  analy- 
sis shows  that  Roman  shorthand,  though  a 
strain  on  the  memory,  answered  the  practical 
purposes  of  stenography  quite  as  well  as  the 
systems  in  vogue  in  the  early  part  of  the  igth 
century,  such,  for  example,  as  the  one  sketched 
by  Charles  Dickens  from  his  own  experience  in 
the  3Sth  chapter  of  'David  Copperficld.'  We 
are  informed  by  Suetonius  that  the  Emperor 
Augustus  taught  the  art  to  his  grandchildren, 
and  that  the  Emperor  Titus  was  a  skilful 
stenographer.  Martial,  who  lived  in  the  time  of 
Nero,  has  left  an  epigram  upon  a  shorthand 
writer:  Currant  vcrlni  licet,  manus  est  velocior 
illis.     Among    ancient    papyri    discovered     100 


miles  south  of  Cairo  in  1903  by  Professors  Gren- 
fell  and  ?Iunt,  there  is  a  contract  with  a  writer 
of  tachygraphy,  made  137  A.u.,  whereby  a  slave 
boy  was  to  be  taught  shorthand  for  120  drachmae 
($24)  ;  40  drachmae  were  to  be  paid  down,  40 
more  on  s^atisfactory  evidence  of  the  progress  of 
the  boy,  and  the  last  40  when  he  had  become 
proficient. 

Shorthand  seems  to  have  been  much  used 
by  the  early  Christians.  It  is  supposed  that 
Saint  Paul  dictated  to  amanuenses  several  of  his 
epistles,  notably  that  to  the  Colossians,  where 
Tychicus  acted  as  shorthand  writer  and  One- 
simus  as  transcriber.  We  know  that  Origen  in 
the  3d  century  was  assisted  in  the  preparation  of 
his  'Commentaries  on  the  Scriptures*  by  clerks 
who  wrote  in  shorthand  from  his  dictation. 
Saint  Augustine  refers  to  an  episcopal  assem- 
blage held  at  Carthage  late  in  the  4th  century, 
at  which  eight  stenographers  were  employed  in 
relays  of  two.  About  the  same  period  the  poet 
Ausonius  praised  a  youth  who  could  write  faster 
than  his  master  could  dictate,  and,  with  poetic 
license,  even  faster  than  he  could  think ;  and  in 
another  poem  expressed  his  admiration  of  the 
skill  of  the  stenographers  of  the  time.  Charle- 
magne, king  of  the  Franks  for  46  years  and 
likewise  Roman  emperor  during  the  14  years 
preceding  his  death  in  814,  possessing  an  amount 
of  learning  unusual  in  his  age,  endeavored  to 
become  proficient  in  writing  Tironian  notes. 
But  the  lingua  Latino  was  fast  giving  place  to 
the  lingua  Romana,  from  which  the  modern 
Romanic  languages  of  Europe  sprang.  At  the 
Council  of  Rheims  in  813,  priests  were  admon- 
ished to  address  the  people  in  the  rustic  tongiie. 
Nor  was  a  knowledge  of  the  art  confined  to  the 
western  civilization.  A  translation  by  Prof. 
Fliigel,  of  Dresden,  from  the  Arabic,  narrates 
how  a  Chinese  in  923  a.d.,  who  had  acquired 
Arabic  speech  and  writing  in  less  than  five 
months,  took  down  in  shorthand  from  the  lips 
of  his  teachers   16  books  of  Galen. 

Modern  History. —  The  first  modern  short- 
hand work  was  printed  in  London  in  1588  and 
dedicated  by  its  author,  Dr.  Timothy  Bright, 
to  Queen  Elizabeth.  The  first  French  publica- 
tion, that  of  Jacques  Cossard,  appeared  in  1651. 
The  oldest  German  system  was  published  in 
1679.  Gurncy's  is  tlie  oldest  living  .system  of 
English  shorthand.  It  was  first  issued  by  Ma- 
son in  1720  and  improved  by  Thomas  C^urncy 
in  1750.  Taylor's  system  appeared  in  1786,  sub- 
sequent editions  of  which  bore  the  name  of 
Odell,  Harding,  and  so  on.  This  system  has  a 
remarkable  history  of  successful  adaptation  to 
contuienlal  languages.  Bertin  adapted  it  to  the 
FVench,  and  Danzcr  in  1801  adapted  it  to  the 
German  langiiage.  Marti's  tachygraphy  was  an 
adaptation  of  Taylor's  alphabet  to  the  Spanish 
language  and  was  first  published  in  1800.  By  a 
royal  ordinance  in  1802  a  chair  for  shorthand 
was  established  in  the  university  at  Madrid  and 
Marti  named  as  professor.  The  cortcs  of  Ca- 
diz first  had  an  official  shorthand  report  of  its 
proceedings  in  1810.  Marti's  tachygraphy  was 
in  1828  applied  to  the  Italian  language  by  his 
son,  who  also  adapted  it  to  the  Portuguese. 
Pereira  had  also,  early  in  the  century,  adapted 
Taylor's  alphabet  to  the  Portuguese.  The  intro- 
duction of  shorthand  into  Mexico  and  the  coun- 
tries of  South  America  followed  these  adapta- 
tions. Amanti,  an  Italian,  adapted  Taylor's 
shorthand  to  his  own  language,  and  as  modified 
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by  Delpino  it  is  now  used  by  the  official  corps 
of  the  Chamber  of  Deputies.  The  three  pre- 
vailing French  systems  are  those  of  Prevost, 
Duploye,  and  Prepean,  the  first  named  being  a 
modification  of  Taylor.  It  is  estimated  that  the 
bibliography  of  shorthand  comprises  15,000  vol- 
umes, exclusive  of  reissues  or  editions.  A  valu- 
able contribution  to  the  English  branch  of  this 
subject  has  been  made  by  Julius  Ensign  Rock- 
well, published  by  the  Government  as  Circular 
of  Information  No.  2,  Bureau  of  Education, 
Washington  (1884),  and  Circular  No.  i  (1893). 
The  latter  contains  a  reproduction  of  112  Eng- 
lish shorthand  alphabets,  extending  from  the 
first  alphabetic  system,  that  of  Willis,  in  1602, 
to  the  Duployan  method  adapted  by  Pernin  in 
1882. 

A  court  of  law  in  England  in  1740  took  the 
initial  step  in  appointing  an  official  shorthand 
■writer.  The  next  instance  of  the  public  recogni- 
tion of  shorthand  in  that  country  occurred  in 
1789,  when  the  House  of  Commons,  during  the 
trial  of  Warren  Hastings,  called  the  shorthand 
writer  to  the  bar  and  required  him  to  read  from 
his  notes  the  exact  words  used  by  Mr.  Burke, 
and  thereupon  resolved  that  Mr.  Burke  had 
exceeded  his  instructions  in  accusing  Sir  Elijah 
Impey  of  murder.  The  publication  of  Hansard's 
Debates  was  begun  in  1803  and  has  become  a 
■general  system  of  reports  of  representative 
bodies  in  Great  Britain  and  her  colonies.  It  is 
■compiled  from  newspaper  reports,  supplemented 
by  special  reports.  This  system  is  closely  fol- 
lowed in  some  of  the  colonies,  as  in  New 
Zealand,  while  a  method  similar  to  that  pur- 
sued by  our  national  legislature  has  been 
adopted  by  the  Canadian  Parliament.  The 
Hansard's  report  is  semi-official,  the  speeches 
being  subniitted  to  members  for  revision,  and  it 
is  subsidized  by  the  House  of  Commons.  The 
official  shorthand  writing  for  the  British  Parlia- 
ment is  confined  to  the  committee  reporting,  in 
which  Gurney's  system  has  long  had  govern- 
mental recognition. 

The  American  colonies  were  not  far  behind 
the  mother  country  in  the  use  of  shorthand. 
The  Virginia  Convention  of  1788,  called  to  de- 
liberate on  the  ratification  of  the  Constitution  of 
the  United  States,  was  reported  in  shorthand 
in  a  meritorious  manner  by  David  Robertson, 
of  Petersburg,  Va.,  and  in  1903  the  National 
Shorthand  Reporters'  .■\ssociation  of  the  United 
States  erected  a  tablet  in  Saint  Augustine's 
Church,  Philadelphia,  to  the  memory  of  Thomas 
Lloyd,  the  official  reporter  of  the  National 
House  of  Representatives,  1st  session  ist  Con- 
gress. This  tablet  bears  the  following  inscrip- 
tion : 

Captain   Thomas  Lloyd,   Author.   Soldier,   Patriot. 

The  father  of  American  sliorthand  reporting. 

14  August  1756 — 19  January  1827. 

In  1834  Franz  Xavier  Gabelsberger,  secre- 
tary to  the  ministry  in  Bavaria,  brought  out  his 
invention,  and  in  1837  Isaac  Pitman,  of  Bath, 
England,  gave  to  the  world  the  first  edition 
of  phonography,  or  sound  hand.  Gabels- 
berger's  system,  with  adaptations,  has  been 
widely  introduced  in  Austria-Hungary,  Switzer- 
land, Russia,  Denmark,  Norway,  Sweden, 
Finland,  Poland,  Holland,  Belgium.  Servia,  and 
Rumania,  although  in  some  of  these  countries 
modifications  of  the  Stolzean  method  predom- 
inate.    Wilhelm  Stolze  published  his  system   in 


1841,  and  it  is  used  in  the  Prussian  Chamber, 
which  is  the  sole  exception  to  the  official  use  of 
Gabelsberger's  shorthand  in  Germany.  In  Rus- 
sia a  translation  of  Gabelsberger  is  officially  em- 
ployed in  the  imperial  senate,  the  court  of  cassa- 
tion and  other  law  courts.  There  was,  of  course, 
a  gradual  development  of  the  art  down  to 
Isaac  Pitman's  invention.  Dr.  Bright's  system 
was  cumbrous  and  followed  the  vertical  style 
of  Chinese  writing;  but  he  indicated  a  present 
particle  by  two  final  dots  just  as  Isaac  Pitman 
nearly  three  centuries  afterward  denoted  it  by 
one. 

Phonetics. —  The  phonetic  principle  was  first 
applied  to  English  shorthand  by  John  Willis,  in 
1602,  and  it  was  further  developed  from  time 
to  time ;  but  it  remained  for  Isaac  Pitman  to 
make  it  a  complete  basis ;  in  other  words,  to 
invent  phonography  or  sound  hand.  As  there 
are  in  the  English  language  43  distinct  sounds, 
represented  by  26  letters,  Isaac  Pitman  adopted 
an  extended  alphabet  by  which  consonants  are 
indicated  by  simple  geometrical  strokes,  straight 
or  curved,  the  light  sounds  denoted  by  light 
strokes  and  the  heavy  ones  by  corresponding 
heavy  strokes.  The  leading  heavy  vowels  are  rep- 
resented by  six  heavy  dots  and  a  like  number  of 
heavy  dashes,  placed  at  the  beginning,  middle, 
or  end  of  the  strokes,  and  before  or  after  as 
they  precede  or  follow  the  consonants.  The 
same  course  is  followed  with  the  light  vowels. 
Diphthongs  are  provided  for  by  a  combination 
of  dash  forms,  and  by  a  small  semicircle  dif- 
ferently formed  and  placed  in  different  posi- 
tions. Circles,  hooks,  and  loops  are  employed 
in  distinct  offices.  As  an  illustration,  the  word 
caught  is  composed  of  three  sounds  represented 
by  six  letters.  It  is  spelled  phonetically  k  aw  t, 
and  in  phonography  it  is  written  with  two 
straight  strokes  joined,  one  horizontal  and  the 
other  perpendicular,  and  a  disjoined  dash.  In 
rapid  writing  the  dash  is  omitted,  as  an  impor- 
tant feature  of  the  art  in  reporting  is  the  use 
of  consonant  outlines,  omitting  vowels.  It  fol- 
lows that  shorthand  is  more  readily  adapted  to 
a  consonantal  than  a  vowel  language,  and  for 
this  reason  French  is  easy  and  Japanese  diffi- 
cult. In  every  case,  however,  many  brief  forms, 
more  or  less  arbitrary,  are  used  for  words  of 
frequent  occurrence. 

Pitman  Syston. —  As  has  been  stated,  ver- 
batim reporting  in  the  English-speaking  world 
dates  from  the  invention  of  phonography  by  Sir 
Isaac  Pitman,  for  in  recognition  of  his  eminent 
service,  the  honor  of  knighthood  was  conferred 
on  him  by  Queen  Victoria.  There  was  a  cele- 
bration in  London  in  1887  known  as  the  Golden 
Jubilee  of  Phonography,  in  which  an  array  of 
talent  was  displayed  which  came  as  a  surprise 
to  men  of  letters  on  both  sides  of  the  Atlantic, 
who  were  unaware  of  the  accomplishments  nec- 
essary to  make  the  career  of  a  shorthand  re- 
porter successful.  Sir  Isaac  died  in  1897.  after 
having  witnessed  the  introduction  of  phonog- 
raphy into  every  land  that  Anglo-Saxon  civiliza- 
tion has  penetrated.  The  inventor  received  great 
aid  from  his  brothers,  but  that  of  his  youngest 
brother  was  conspicuous  and  .American.  Benn 
Pitman  came  to  the  United  States  in  i8.s3  and 
established  in  Cincinnati  a  phonographic  insti- 
tute and  a  publishing  house,  which  are  still  in 
successful  operation.  For  many  years  he  has 
had  an  able  association  in  the  person  of  Jerome 
B.  Howard.     In  1903,  Mr.  Benn  Pitman  having 
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spent  50  years  in  the  dissemination  and  devel- 
opment in  the  United  States  of  his  hrother's 
invention,  the  National  Shorthand  Association, 
whicli  met  in  Cincinnati,  made  an  appropriate 
celebration  of  the  golden  jnbilee  of  his  labors. 

The  following  is  the  complete  alphabet  of 
the  Isaac  Pitman  system  as  presented  in  the 
'Shorthand  Instructor'    (1904)  : 

The  Phonographic  Alphabet. 
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To  these  brief  elementary  signs,  which  rep- 
resent every  distinct  elementary  sonnd  in  Eng- 
lish, are  added  abbreviating  adjuncts  and  prin- 
ciples, that  enable  the  hand  to  keep  pace  with 
thought.  When  Isaac  Pitman  invented  his  short- 
hand alphabet,  anfl  with  the  assistance  of  dis- 
tinguished educators  and  practitioners  improved 
it,  he  had  a  three-fold  object  in  view: 

1.  To  give  those  who  had  memoranda  to  make,  a 
more  cleniciitary  method  of  writing,  plain,  simple,  easily 
acquired  in  a  few  weeks,  and  capable  of  being  executed 
at  the  rale  of  50  or  60  words  a  minute. 

2.  To  develop  a  style  of  writing  for  the  use  of  busi- 
ness men,  ministers,  physicians,  authors,  scientific  inves- 
ticalors,  anil  others  who  would  acquire  through  a  few 
months'  study  the  ability  to  write  100  words  per  minute, 
with  the  case  of  sjieech  and  the  legibility  of*i)rint. 

3.  To  establish  a  system  of  reporting  for  those  who 
sought  to  record  the  eloquent  orations  of  public  speakers 
at   the  rate  of  300  words  a  minute  when  required. 

How  well  the  inventor  succeeded  in  his  real- 
ization of  these  first  two  resolves  may  be  seen 
in  the  representation  in  the  next  column,  and  the 
history  of  the  disseiuination  of  the  art  proves 
that  this  third  has  also  been  crowned  with  suc- 
cess. 

Pitman's  phonography  has  not  only  been  suc- 
cessfully adapted  to  such  languages  as  the  .Span- 
ish and  Dutch,  but  even  to  the  Malagasy  for 
ofTicial  use  in  Madagascar :  and  in  1002  Edward 
Gantlett  made  an  adaptation  to  the  Japanese 
langiigc  luider  the  title  '  Phonographica  Ja- 
ponica.'      In    Japan    and    China    a    method    of 


tachygraphy  is  generally  employed.  The  sep- 
arate marks  which  united  form  a  character  in 
ordinary  writing  arc  made  by  a  single  stroke  of 
the  pen,  the  contours  being  traced  regardless  of 
details.  In  India,  Navina,  of  the  Punjab  Uni- 
versity, invented  an  alphabet  of  new  Hindi 
characters,  which  is  said  to  form  the  basis  of  a 
rapid  and  legible  systein  of  shorthand.  Other 
systems  have  been  introduced  in  the  United 
States  by  Elias  Longley,  Andrew  J.  Graham, 
and  James  E.  Munson.  Mr.  Graham  brought 
out  the  first  edition  of  his  "Standard  Phonog- 
raphy* in  i8.i8. 

Specimen    of    Isaac    Pitman    Shorthand. 
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"As  far  as  business  is  concerned,  I  have  a  par- 
ticvilar  hobby.  My  crare  is  that  every  young  person, 
of  both  sexes,  should  learn  at  least  shorthand  and 
typewriting.  Here  you  have  mental  discipline  and 
knowledge  together,  knowledge,  too,  that  is  almost 
certain  at  some  time  to  be  convenient  and  prac- 
tically available.  I  cannot  conceive  that  one  who 
knows  these  two  branches  thoroughly  will  ever  need 
to  go  hungry  in  the  present  generation,  fortliey  have 
a  constantly  widening  use." — P.  T.  Barnum,  in  7tn 
CvimopolUan. 


OKcial  Use. —  The  enlarged  use  of  short- 
hand, owing  to  the  demands  of  State  legisla- 
tures, courts,  and  the  business  world,  is  well 
known.  The  National  Shorthand  Reporters' 
Association  (Charles  Currier  lieale,  Boston, 
president,  1904)  has  an  executive  cominittee 
composed  of  reporters  from  ^s  Slates,  2  Terri- 
tories, and  the  District  of  Columbia.  The  Sen- 
ate of  the  United  States  in  184S  made  a  contract 
for  a  verbatim  report  of  its  debates  and  pro- 
ceedings, and  the  same  course  was  adopted  by 
the  House  of  Representatives  in  the  following 
year.  Before  1848  the  'Congressional  Globe* 
contained  an  abstract  of  the  debates  and  such 
speeches  in  full  as  members  wrote  or  had  spe- 
cially reported.  In  1873  Congress  adopted  the 
existing  method  and  transferred  the  ofticial  pub- 
lication of  the  proceedings  from  private  con- 
tract to  the  government  printing  office.  By 
this  method  each  house  cinploys  a  corps  of  five 
reporters,  the  Senate  paying  to  its  corps  $25,000 
a  year  and  the  reporters  of  the  House  receiving 
Ss.ooo  a  year  each.  In  addition,  the  House  of 
Representatives  cinploys  a  corps  of  official  re- 
porters of  committees. 
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Shorthand  has  reached  the  highest  possible 
development  in  every  country  where  a  parha- 
mentary  form  of  government  has  obtained.  Tur- 
key possessed  no  system  of  shorthand  until  her 
accession  to  the  list  of  constitutional  states, 
brought  about  by  the  reform  movement  of  1876. 
The  Turkish  Parliament  met  in  1877  and  much 
difficulty  was  found  in  securing  reports. 
Stenographers  were  employed  to  translate  on 
the  spot  into  French  the  speeches  delivered  in 
Turkish,  but  in  this  work  the  note-takers  failed. 
The  speakers  were  then  required  to  reduce  their 
remarks  to  w-riting  before  delivery;  but  it  was 
found  that  such  a  rule  could  not  be  applied  to 
a  deliberative  body.  Efforts  were  then  made 
to  invent  a  stenographic  machine,  but  this 
proved  a  failure  there  as  elsewhere.  Gabels- 
berger's  system  was  translated  into  Turkish  by 
Griinbauni,  and  the  problem  was  about  to  be 
successfully  solved  when  the  Parliament  was 
dissolved  and  the  constitution  abrogated  by  the 
will  of  the  Sultan. 

The  continental  countries  of  Europe  and 
Great  Britain  are  far  in  advance  of  the  United 
States  in  making  instruction  in  shorthand  a  ma- 
terial and  essential  part  of  education.  In  this 
country  this  knowledge  must  be  sought  by  in- 
dividual effort,  and  is  gained  by  self-instruction 
or  in  private  schools.  In  view  of  the  peculiar 
qualifications  required  to  excel  in  the  art,  as 
dexterity  of  hand,  alertness  of  mind,  a  nervous 
temperament  under  control,  this  method  is 
hardly  subject  to  criticism.  There  rnust  be,  of 
course,  rivalry  and  degrees  of  merit  between 
different  systems  or  different  styles  of  the  same 
system  :  but  every  writer  adapts  his  shorthand 
to  his  own  personality,  so  that  a  good  writer 
may  employ  an  inferior  method  and  a  poor  one 
may  use  a  superior  shorthand   invention. 

C.  A.   PlTM.\N,  M.P.S. 

Shorthorn,  a  breed  of  cattle.  See  Dairy- 
ing; Ox. 

Short'house,  Joseph  Henry,  English  man- 
ufacturer and  author :  b.  Birmingham  9  Sept. 
1834;  d.  London  4  March  1903.  After  a  sec- 
ondary education  at  Tottenham,  he  became  a 
manufacturer  of  sulphuric  acid  at  Birmingham, 
but  found  an  avocation  in  literature,  and  pri- 
vately printed  a  half-mystical  work  of  fiction, 
'John  Inglesant.'  This  was  published  in  i88l, 
was  much  talked  of,  and  gained  a  solid  success. 
Other  works  of  his,  such  as  'The  Little  School- 
master I\Iark*  (1883-4)  and  'Sir  Percival* 
(1886),  did  not  encounter  a  similar  acceptance, 
but  are  greatly  prized  by  thoughtful  readers. 
Besides  his  fiction  he  wrote  an  essay  on  'The 
Platonism  of  Wordsworth'    (1882). 

Shortia,  a  genus  of  plants  of  the  Diapensia 
family,  containing  two  species,  one  {S.  uniAora), 
in  Japan,  and  the  other  a  very  local  plant,  in  the 
Alleghany  Mountains.  The  latter  species 
{Slwrtia  galacifolia),  is  an  interesting  plant  his- 
torically, being  closely  associated  with  Dr.  Asa 
Gray.  When  in  Paris  in  1839,  Dr.  Gray  saw  an 
unnamed  specimen,  with  only  leaves  and  fruit, 
in  the  herbarium  of  the  elder  Michaux,  wdio 
stated  that  he  had  collected  it  in  1788,  in  the  high 
mountains  of  Carolina.  Dr.  Gray  afterward 
searched  for  it  in  that  region,  but  was  unsuccess- 
ful. He.  however,  described  this  plant,  "with 
the  liahit  of  pyrola  and  the  foliage  of  galax,* 
and  named  it  in  honor  of  Dr.  C.  VV.  Short.    The 


Slwrtia  was  afterward  found  (1877),  althougti 
not  in  the  locality  mentioned  by  Michaux,  but 
was  in  flower  and  was  sent  to  Dr.  Gray,  to  ver- 
ify his  classification.  In  1886,  almost  one  hun- 
dred years  after  it  was  first  seen,  and  after 
much  laborious  searching,  the  Shortia  was  re- 
discovered by  Dr.  Sargent,  in  practically  the 
identical  region  visited  by  Michaux.  Later  still 
it  was  found  in  such  quantities  that  it  was  trans- 
planted, and  this  once  unknown  flower  is  now 
becoming  a  common  plant  in  horticulture.  It 
has  a  creeping  rootstock,  a  large  tuft  of  long- 
petioled.  evergreen  leaves,  with  brownish  stains, 
thin  and  serrate,  and  shaped  very  like  the  gala.x 
leaves  used  in  floral  decoration.  There  are  sev- 
eral flower  scapes,  some  six  inches  tall,  bearing 
solitary  nodding,  five-merous,  bell-shaped  flowers 
an  inch  long  and  wide,  with  white  fringed  petals, 
blooming  in  the  early  spring. 

Shortsightedness.     See  Visiox,  Defects  of. 

Shortt,  Adam,  Canadian  political  econo- 
mist: b.  near  London,  Ont..  24  Nov.  1859.  He 
was  educated  at  the  universities  of  Queen's 
(Kingston,  Ont.),  Edinburgh,  and  Glasg:ow,  and 
on  his  return  to  Canada  became  an  assistant  in 
philosophy  at  Queen's  L'niversity,  and  after  the 
establishment  of  the  Macdonald  chair  of  political 
science  at  Queen's  was  appointed  to  fill  it.  He 
has  made  a  close  study  of  Canadian  economic 
problems  as  well  as  of  English  and  French 
colonial  policies,  and  has  published  in  the  'Jour- 
nal of  the  Canadian  Bankers'  Association*  a 
series  of  papers  on  the  'History  of  Canadian- 
Currency.'   and   'Banking  and  Exchange.' 

Shoshone  (sho-sho'ne)  Falls,  a  waterfall 
in  the  Snake  River  (q.v.),  in  the  southern' 
part  of  Idaho,  about  30  miles  south  of  Sho- 
shone. Above  the  falls  proper,  the  cafion  is- 
about  750  feet  wide  and  1.200  feet  deep.  The 
W'aters  are  deep  and  flow  with  scarcely  a  ripple 
until  the  rapids  are  reached,  when  the  water 
spreads  out  fan-like  and  drops  over  numerous 
precipices,  some  50  feet  in  height,  then,  as  it 
were,  gathers  its  entire  volume  and  plunges  over 
a  precipice  210  feet  in  height.  Below  this  fall 
the  canon  is  about  i.ooo  feet  in  depth. 

Shoshonean  Indians  (adapted  from 
Shoshoni,  an  important  Shoshonean  tribe,  whose 
name  is  probably  an  opprobrious  Siouan  epithet). 
A  linguistic  stock  of  American  aborigines 
which  formerly  occupied  a  large  part  of  the 
great  interior  basin  of  the  United  States.  On 
the  north,  Shoshonean  tribes  extended  far  intc 
Oregon,  where  Shahaptian  territory  was  met. 
On  the  northeast  the  eastern  limits  of  the  pris- 
tine habitat  of  the  Shoshonean  tribes  are  un- 
known ;  the  narrative  of  Lewis  and  Clark  asserts 
that  the  Shoshoni  bands  encountered  on  Jeffer- 
son River,  whose  summer  home  was  on  the 
headwaters  of  the  Columbia,  formerly  lived; 
within  their  own  recollection,  in  the  plains  east 
of  the  Rocky  Mountains,  whence  they  were 
driven  to  their  mountain  retreats  by  the  Min- 
itari  (Atsina),  who  had  obtained  firearms,  and 
much  of  w-hose  territory  was  formerly  occupied 
by  Shoshonean  tribes.  Later  a  division  of  the 
Bannock  held  the  finest  portion  of  southwestern 
Montana,  whence  they  were  apparently  being 
pushed  westward  across  the  mountains  by 
Blackfeet.  On  the  east  the  Tukuarika.  or 
Sheepeaters.  held  the  Yellowstone  Park  coun- 
try,  while   the   Washaki   occupied   southwestern 
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Wyoming.  Nearly  the  entire  mountainous  part 
of  Colorado  was  held  by  the  several  Ute  bands, 
including  the  northern  drainage  of  the  San  Juan 
in  the  southeast  and  extending  into  northeastern 
New  Mexico.  The  Comanche  division  of  the 
stock  extended  farther  eastward  than  any  other, 
but  with  the  exception  of  the  Penetehka  band, 
this  important  and  warlike  tribe  did  not  make 
its  appearance  in  the  southern  plains  until  the 
beginning  of  the  iSth  century,  although  they 
later  extended  their  raids  throughout  the  greater 
part  of  Texas  and  far  into  Mexico.  On  the 
south,  Shoshonean  tribes  were  limited  generally 
to  Colorado  River  in  Arizona  and  California ; 
.  the  Chemehuevi  occupied  both  banks  of  that 
.  stream  above  and  below  Bill  Williams  fork,  and 
'  the  Kaibabs,  Shivwits,  and  Kwaiantikwokets 
(Paiute  divisions)  occupied  northwestern  Ari- 
zona and  southwestern  Utah.  The  pueblo- 
dwelling  Hopi  or  Moki  occupied  seven  villages 
in  northeastern  Arizona  in  the  middle  of  the 
l6th  century,  some  of  which  were  subsequently 
abandoned  and  new  ones  established,  and  about 
the  close  of  the  17th  century  Tewa  In- 
dians of  Tanoan  stock  from  the  Rio  Grande 
established  the  pueblo  of  Hano  among  the  Hopi 
(see  Tusayan).  In  the  southwest.  Shoshonean 
tribes  had  pressed  across  California,  occupying 
a  wide  belt  of  country  to  the  Pacific.  In  their 
extension  northward  they  had  reached  as  far  as 
Tulare  Lake,  from  which  territory  they  had  ap- 
parently dispossessed  Mariposan  tribes.  A  little 
farther  northward  they  had  crossed  the  Sierras 
and  occupied  the  heads  of  San  Joaquin  and 
Kings  rivers ;  they  also  occupied  nearly  the 
whole  of  Nevada,  and  the  entire  southeastern 
part  of  Oregon  was  likewise  inhabited  by  tribes 
of  Shoshonean  extraction. 

Owing  to  the  vast  extent  of  country  occu- 
pied by  these  tribes,  which  ranged  from  tim- 
bered mountains  to  desert  plains,  with  great  dif- 
ference in  climatic  conditions,  their  habits  and 
customs  greatly  varied.  The  northern  and  east- 
ern members  of  the  stock  —  the  Bannock, 
Shoshoni,  Ute,  and  Comanche  —  were  hunting 
Indians,  living  in  tipis  and  subsisting  almost  en- 
tirely on  large  game,  including  the  buffalo;  but 
of  these  tribes  only  the  Comanche  were  essen- 
tially "Buffalo  Indians."  Most  of  the  western 
tribes  of  the  stock,  notably  the  Paiute,  inhab- 
ited in  the  main  an  inhospitable  desert  region 
which  afforded  scant  subsistence  in  the  way  of 
seeds,  berries,  roots,  fish,  and  small  game.  The 
necessity  of  digging  roots  for  food  early  earned 
for  them  the  sobriquet  "Diggers,"  a  name  still 
applied  to  the  Paiutes  and  their  relatives  in 
eastern  California,  western  Nevada,  and  western 
Utah,  particularly  those  not  under  official  con- 
trol. Living  in  rude  brush  shelters  or  some- 
times even  in  holes  in  the  ground,  and  living  on 
the  meager  natural  products  of  the  desert,  these 
Indians  have  been  regarded  as  in  some  respects 
among  the  lowest  in  the  culture  scale  of  the 
tribes  of  the  United  States,  although  some  of  the 
Paiute  divisions  and  the  Chemehuevi  practise 
agriculture  to  some  extent.  The  Hopi  or  Moki, 
whose  country  in  northeastern  Arizona  was  the 
Province  of  Tusayan  (sec  Ti;savan)  of  the 
early  Spaniards,  are  much  farther  advanced  than 
any  of  the  Shoshonean  tribes,  due  probably  to  a 
large  infusion  of  eastern  Pueblo  and  other  for- 
eign blood  ;  they  live  in  permanent  adobe  houses, 
have    a    highly    developed    social    and    religious 


system,  successfully  cultivate  the  sandy  soil,  and 
have  earned  just  renown  as  potters,  weavers, 
and  basket-makers. 

The  population  of  the  Shoshonean  tribes  ap- 
proximates 16,000,  distributed  as  follows :  Ban- 
)wck,  about  500  under  Fort  Hall  agency  and 
100  under  Lemhi  agency,  Idaho;  total,  600. 
Chemehuevi,  250  under  Colorado  River  agency, 
Arizona.  Comanehe,  1,409  under  Kiowa,  Com- 
anche, and  Wichita  agency,  Oklahoma,  llopi,  or 
Moki,  1,841  (including  Tewa),  in  seven  pueblos 
in  northeastern  Arizona.  Paiute  (including 
many  small  bands),  200  near  Fort  Bidwell,  Cal.; 
656  on  Pyramid  Lake  reservation;  413  on  Walker 
Lake  reservation,  and  223  under  Western  Sho- 
shoni agency,  Nevada ;  107  under  Klamath 
agency  and  78  under  Warm  Springs  agency, 
Oregon ;  100  at  Saint  George,  Utah ;  to 
which  should  be  added  128  Shivwits  and  150 
Kaibabs  near  Saint  George,  Utah,  and  be- 
tween 3,500  and  4,000  (including  Gosiute, 
Paviotso,  etc.)  in  southeastern  California  and 
western  Nevada ;  total  about  S,8oo.  Shoshoni, 
about  goo  under  Fort  Hall  agency  and  .?oo  under 
Lemhi  agency,  Idaho,  223  under  Western  Sho- 
shoni agency,  Nevada ;  804  under  Shoshoni 
agency,  Wyoming;  total  about  1,327.  Tobikhar 
(including  Kawia).  about  2,300  classed  as  "Mis- 
sion Indians"  under  the  Mission  Tule  River 
agency,  California.  Tukuarika,  or  Sheepeaters, 
98  under  Lemhi  agency,  Idalio.  Ute,  941  Ca- 
pote, Moachc,  and  Wiminuclii  under  Southern 
Ute  agency,  Colorado ;  457  Uinta,  820  Uncom- 
pahgre,  and  371  White  River  Ute  under  Uinta 
and  Ouray  agency,  Utah ;  total  2,589. 

F.  W.  Hodge, 
Smithsonian  Institution,  Washington. 

Shot.     See  Projectiles. 

Shoulder-girdle.     See  Shoulder-joint. 

Shoulder-joint,  the  articulation  of  the 
upper  arm  or  himierus  with  the  glenoid  cavity 
of  the  scapula  or  shoulder-blade.  This  joint  is 
an  example  of  the  enarthrodial  or  ball-and-socket 
joints;  the  ball-like  or  rounded  head  of  the 
humerus  working  in  the  shallow  cup  of  the 
glenoid  cavity.  The  head  of  the  humerus  is 
very  large  when  compared  with  the  glenoid  or 
receiving  cavity.  The  capsule  which  surrounds 
and  encloses  the  joint  is  of  very  loose  nature,  but 
is  intimately  connected  with  the  muscles  which 
are  attached  to  the  head  of  the  humerus.  The 
joint  itself  is  guarded  against  dislocation  or  dis- 
placement by  the  strong  ligaments  surrounding 
it,  as  well  as  by  the  tendons  of  its  investing  and 
other  muscles;  while  superiorly  the  acromion 
and  coracoid  processes  of  the  scapula  form  an 
arch,  together  with  the  coraco-acroinial  ligament, 
which  further  serves  to  protect  the  joint.  The 
shoulder  arch  or  girdle,  also  called  pectoral  arch 
or  girdle,  is  in  vertebrates  —  in  nianiinals,  none 
above  monotremcs  (see  Monotramata)  — 
usually  attached  to  the  sternum  ventrally,  and  to 
it  the  fore  limbs  are  articulated.  It  has  only 
an  indirect  connection  with  the  vertebral  cohinni. 
Rudimentary  or  greatly  modified  in  the  ni.ijority 
of  mammals,  thi.s  girdle  is  especially  marked  in 
certain  groups  of  birds  (sec  Ornithology).  In 
man  the  clavicle  is  completely  developed,  and 
with  the  scapula  this  forms  tiie  bonc-sfructure 
of  the  shoulder-girdle,  which,  relatively,  is  en- 
dowed with  superior  strength. 

The  articulating  surfaces  of  tiie  .snoulder-joint 
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.-are  covered  with  cartilage.  The  capsular  liga- 
ment forms  the  chief  ligamentous  structure. 
It  serves  chiefly  to  support  the  inner  and  upper 
portion  of  the  glenoid  ligament,  which  is  fixed 
around  the  margin  of  the  cavity  of  that  name. 
Its  function  is  chiefly  that  of  deepening  the 
cavity  by  adding  to  its  circumference,  and  it  also 
protects  the  bony  edge  of  the  cavity.  The  mo- 
tions of  the  shoulder-joint  are  limited  and  con- 
trolled by  the  interlocking  of  the  bones,  as  well 
.as  by  the  tension  of  the  capsule.  The  biceps 
muscle,  in  the  relations  of  its  tendons  to  this 
joint,  subserves  several  important  uses.  Pri- 
marily, and  from  its  connection  with  both  elbow 
and  shoulder- joints,  it  brings  the  movements  of 
both  into  harmonious  relation  ;  while  it  strength- 
ens the  upper  portion  of  the  articular  cavity,  and 
steadies  the  head  of  the  humerus,  through  its 
relation  to  the  bicipital  groove  of  that  bone. 

This  joint  is  liable  to  various  diseases  and 
injuries.  Local  injury  may  result  in  inflamma- 
tion, while  diseased  conditions  of  constitutional 
origin  may  give  rise  to  strumous  or  scrofulous 
disorders  of  the  joint,  to  syphilitic  lesions,  and 
to  gouty  or  rheumatic  attacks.  Of  the  accidents 
to  which  the  joint  is  liable,  dislocations  are  by 
far  the  most  frequent,  while  fractures  are  not 
uncommon.  Fracture  of  the  acromion  process 
■  of  the  scapula,  of  the  coracoid  process,  of  the 
neck  of  the  shoulder-blade,  and  of  the  upper  part 
of  the  humerus  are  of  most  common  occurrence 
among  these  accidents. 

Shovel-nose.      See  Sturgeon. 

Shov'eller,  or  Spoonbill,  a  freshwater  duck 
{Spatula  clypeata),  distinguished  by  the  bill  be- 
ing longer  than  the  head,  and  narrowed  at  its 
base,  while  the  tip  is  hooked  and  broadened, 
and  its  fringe-like  processes  are  long  and  slen- 
der. The  average  length  of  this  bird  is  about 
18  or  20  inches.  The  male  has  the  head  and 
upper  neck  bright  green,  and  the  lower  neck 
white.  The  scapular  feathers  are  white.  The 
back  is  brown,  the  primary  wing-feathers  black- 
ish-brown. The  tip  of  the  wing  is  pale  blue,  as 
also  are  the  wing-coverts.  The  tail  and  upper 
tail-coverts  are  black.  The  breast  and  belly  are 
light  brown  or  chestnut.  It  feeds  on  worms,  in- 
sects, snails,  small  fishes,  and  vegetable  matters, 
and  inhabits  lake-margins  and  marshy  spots,  and 
breeds  numerously  all  over  the  northern  half  of 
North  .-Kmerica,  as  well  as  in  Northern  Europe 
and  Asia,  making  its  nest  on  the  ground. 

Shra'dy,  Henry  Merwin,  American  sculp- 
tor :  b.  New  York  24  Oct.  1871.  He  was  gradu- 
ated at  Columbia  (1894),  studied  law,  went 
into  business,  and  finally  taking  up  sculpture  as 
•an  amateur,  developed  himself,  without  the  direc- 
tion of  any  teacher,  into  a  professional  sculptor, 
being  successful  in  a  competition  for  the  execu- 
tion of  an  equestrian  statue  in  Brooklyn 
($50,000)  1901  ;  of  the  "Grant  Memorial"  for 
Washington  ($250,000)  1902;  while  he  was  sub- 
sequently commissioned  by  the  Holland  Society 
of  New  York  to  make  an  equestrian  statue  of 
"William  the  Silent." 

Shrap'nel,  Henry,  British  soldier  and  in- 
ventor; b.  1755;  d.  1S42.  He  entered  the  Royal 
Artillery  in  1779,  served  with  the  Duke  of 
York's  army  in  Flanders,  and  shortly  after  the 
siege  of  Dunkirk  invented  the  case-shot  known 
.by   the   name   of   shrapnel-shells,    an   invention 


for  which  he  received  from  government  a  pen- 
sion of  $6,000  a  year  in  addition  to  his  pay  in 
the  army.  He  attained  the  rank  of  lieutenant- 
general  in  1821 ;  and  retired  in  1825. 

ShrapneL     See    Projectiles. 

Shreve,  shrev,  Henry  Miller,  American  in- 
ventor :  b.  Burlington  County,  N.  J.,  21  Oct. 
1785 ;  d.  Saint  Louis  6  March  1854.  Early  in  life 
he  engaged  in  navigation  on  the  Western  rivers, 
and  in  1815  ascended  the  Mississippi  to  Louis- 
ville, Ky.,  in  the  Enterprise,  the  first  river  steam- 
boat. In  1820  he  built  the  Washington,  of  400 
tons  burden ;  remodeled  it  in  1824,  so  as  to  oper- 
ate each  of  the  side  wheels  with  a  separate 
engine;  invented  the  snag  boat  Heliopolis,  for 
removing  snags  from  rivers ;  and  in  1829  pat- 
ented a  steam  battering  ram  for  harbor  defense. 
In  1S26  he  was  made  superintendent  of  improve- 
ments in  \\'estern  rivers,  and  continued  in  that 
oflice  till  1841. 

Shreveport,  shrev'port.  La.,  city,  parish- 
seat  of  Caddo  parish ;  on  the  Red  River,  and  on 
the  Houston  &  S.,  the  Kansas  City  Southern,  the 
Shreveport  &  R,  R.  Valley,  the  Saint  Louis 
Southwestern,  the  Texas  &  P.,  and  the  Vicks- 
burg,  S.  &  P.  R.R.'s ;  about  325  miles  northwest 
of  New  Orleans  and  about  15  miles  from  the 
Texas  boundary.  It  is  the  commercial  and  in- 
dustrial centre  of  the  northwestern  part  of  the 
State.  It  was  incorporated  as  a  city  in  1839. 
During  the  Civil  War,  from  the  tune  Baton 
Rouge  was  captured  by  the  Union  forces  until 
the  close  of  the  war,  Shreveport  was  the  capital 
of  the  State.  It  is  in  a  rich  agricultural  region 
in  W'hich  cotton  is  the  chief  product.  There  are 
several  cotton  compresses,  cottonseed-oil  mill, 
machine  shops,  railroad  shops,  ice  factories,  lum- 
ber and  stock  yards.  Its  railroad  facilities  and 
opportunities  for  river  transportation  give  it 
special  advantages  as  a  shipping  point  and  as  a 
jobbing  place.  The  chief  exports  are  cotton 
products,  live  stock,  hides,  wax,  wool,  lumber, 
and  ice.  The  principal  public  buildings  are  a 
government  building,  parish  court-house,  head- 
quarters of  tlie  State  board  of  health,  and  a  hos- 
pital. There  are  12  churches,  and  public  and 
church  schools.  There  is  one  private  bank ;  the 
three  other  banks  have  a  combined  capital  of 
$450,000.     Pop.   (1S90)    11,979;    (1900)    16,013. 

Shrew,  one  of  the  minute  mammals  of  the 
famil)-  SoriciJiT,  and  order  Inscctivora.  The 
shrews  have  hairy  mouse-like  bodies  and  ordi- 
nary feet  formed  for  running,  and  not  for  bur- 
rowing, as  in  the  allied  moles ;  the  eyes  and  ears 
are  comparatively  well  developed.  They  live  on 
the  ground,  though  a  few  are  arboreal  and  others 
aquatic.  The  jaws  are  prolonged,  and  a  mobile 
snout  generally  exists.  There  are  six  upper  and 
four  lower  incisors,  the  middle  pair  of  the  upper 
jaw  being  long  and  curved.  The  first  lower  in- 
cisors project  horizontally  and  form  with  the 
upper  ones  a  forceps-like  structure  for  the  grasp- 
ing of  small  insects,  which  form  the  larger  part 
of  their  fare.  This  family  is  much  the  largest  one 
of  the  Insectivora  and  the  numerous  species  are 
found  in  most  parts  of  the  world  and  present 
many  interesting  adaptations. 

Within  the  limits  of  the  United  States  four 
genera  and  about  60  species  occur.  In  tlie  typ- 
ical genus  Sorer  the  ears  are  large  and  of  nor- 
mal conformation  and  the   feet  are  not  fringed 
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with  stiff  hairs.  The  common  shrew  (S.  per- 
sonata)  is  a  frail  little  creature  less  than  three 
inches  long  with  a  scantily-haired  tail  measur- 
ing one  inch  and  may  readily  be  distinguished 
by  its  prolonged  muzzle,  and  by  the  teeth  being 
colored  brown  at  their  tips.  It  feeds  upon  in- 
sects and  their  larva:,  and  inhabits  dry  places, 
making  a  nest  of  leaves  and  grasses.  The  young, 
numbering  from  tive  to  seven,  are  born  in  the 
spring.  These  little  animals  are  very  voracious  in 
their  habits,  and  frequently  kill  and  devour  one 
another.  Ncosorex  has  large  feet  fringed  with 
stiff  hairs  and  includes  the  large  water  shrew 
(S.  palustris) ,  si.x  inches  long,  as  well  as  several 
other  species.  It  lives  in  burrows  leading  to  the 
water,  which  it  enters  in  search  of  snails,  etc., 
upon  which  it  largely  feeds.  This  species  is 
found  chiefly  in  the  Rocky  Mountain  region  and 
central  plateau. 

Blarina  is  a  characteristically  Ainerican 
genus  with  mole-like  fur  and  the  external  ear 
well  developed  but  turned  forward  in  such  a 
manner  as  to  cover  the  opening  and  conceal 
itself  among  the  hair.  The  short-tailed  or  mole 
shrew  {B.  brcficauda)  is  the  best  known  species 
of  shrew  in  the  eastern  United  States.  It  is 
about  4!.'2  inches  long  with  a  hairy  tail  measur- 
ing one  inch.  In  general  habits  it  resembles 
Sorex.  During  the  winter  it  reinains  quite 
active  and  is  frequently  found  on  the  surface  of 
or  burrowing  in  the  snow.  At  this  season  it 
feeds  largely  on  beechnuts  as  well  as  hibernat- 
ing chrysalids  and  larvae.  It  is  a  blood-thirsty 
creature  and  when  confined  attacks  and  devours 
its  own  kind  as  well  as  mice  larger  than  itself. 
Like  other  shrews  it  has  upon  the  knees  and 
elbows  glands,  the  secretion  of  which  give  it 
a  peculiar  and  disagreeable  odor. 

Among  interesting  exotic  species  the  follow- 
ing may  be  mentioned :  the  European  and  Asi- 
atic water  shrew  (Crossapus  fodicns)  attains  a 
total  length  of  from  4^  to  5  inches.  The  fur  is 
of  delicate  texture,  and  adapted  to  resist  the 
action  of  water.  A  prominent  fringe  of  stiff 
white  hairs  is  found  on  the  tail  as  well  as  the 
toes  of  this  form,  this  fringe  forming  a  dis- 
tinctive feature  of  the  species.  The  teeth  are 
also  fewer  than  in  the  American  water  shrew. 
The  food  resembles  that  of  the  common  shrew, 
but  aquatic  larvx  and  the  young  of  fishes  ap- 
pear to  form  a  large  part  of  its  nutriment.  They 
are  of  very  active  habits,  diving  and  swimming 
with  great  facility.  The  musk-shrew  (Croci- 
dnra  cccrulea)  of  India  is  remarkable  for  the 
strong  musky  odor  which  emanates  from  glands 
situated  on  the  sides  of  the  body.  It  enters 
houses  at  nights  to  feed  upon  cockroaches.  Re- 
sembling the  Soricida  are  the  elephant-shrews 
(Macroscclidic).  They  have  the  zygoma  and 
auditory  bulla  developed  and  tlie  muzzle  forms 
a  slender  proboscis-like  organ  with  the  nostrils 
at  its  tip.  The  eyes  are  of  moderate  size,  and  the 
ears  well  developed  and  covered  with  hairs.  The 
fore  feet  are  short,  and  possess  five  toes,  while 
the  hind  legs  and  feet  are  very  long,  and  are 
provided  with  compressed  claw-like  nails.  The 
tail  is  elongated  and  slender.  The  elephant 
shrews  or  jumping  shrews  are  confined  to  .Africa. 
The  favorite  attitude  cii  these  creatures  is  a  sit- 
ting posture,  much  resembling  that  of  the  jer- 
l)OT5  and  kangaroos,  and  from  the  greater  length 
'  f  t'-c  'lind  as  compared  with  the  fore  limbs  they 


also,  like  these  animals,  progress  by  leaping. 
They  inhabit  dry  rocky  situations,  feed  on  insects 
and  other  small  Invertebrata  and  are  nocturnal. 
Consult :  Dobson,  '  Proceedings  Zoological  So- 
ciety' of  I^ndon  (1890)  ;  Dobson,  'Monograph 
of  the  Inscctivora'  (London  1882-90)  ;  Mer- 
riam,  'Mammals  of  the  Adirondack  Region' 
(New  York  1884)  ;  and  Merriam  and  Miller, 
'North  American  Fauna  No.  10'  (Washington 
1895). 

Shrew-mole,  a  large  mole  (Scalops  aquati- 
cus)  inhabiting  wet  meadows  and  the  borders 
of  marshes  and  streams  throughout  most  of 
North  America.    See  Mole. 

Shrewsbury,  shrooz'bu-ri,  England,  the 
county-seat  of  Shropshire,  on  the  left  bank  of 
the  Severn,  32  miles  northwest  of  Birmingham. 
The  town  is  unusually  picturesque.  The  bridges 
are  interesting  features,  four  of  them  spanning 
the  river,  which  here  takes  a  winding  course 
around  the  hills.  The  streets  are  narrow  and 
steep,  and  bordered  by  old  frame  houses.  An 
archway  of  the  period  of  James  II.,  and  two 
towers  of  the  reign  of  Edward  I.,  are  parts  of  the 
old  castle  built  by  Roger  de  Montgomery.  Saint 
Mary's,  an  interesting  church  of  the  loth  cen- 
tury ;  Saint  Giles' —  dates  from  the  reign  of  Henry 
I. :  —  Holy  Cross,  early  Norman ;  and  Saint 
Alkmonds  are  the  most  noteworthy  churches. 
The  other  public  buildings  are  public  halls,  mu- 
seum, free  library,  market-house  —  including 
corn  exchange  —  barracks,  and  Royal  Grammar 
School.  The  industries  include  glass-staining, 
agricultural  implements,  foundries,  tobacco,  tan- 
ning, and  brewing.     Pop.  (1901)  28,396. 

Shreyvogel,  shrl'vo-gcl,  Charles,  .American 
artist:  b.  New  York  4  Jan.  1S61.  He  was 
successively  gold  engraver,  die  sinker,  and 
lithographer.  From  1886  to  1889  he  studied 
painting  in  Munich  under  Frank  Kirchbach  and 
Carl  Marr,  and  returning  to  New  York  was 
awarded  the  Thomas  B.  Clarke  prize  at  the  Na- 
tional .'\cadcmy  of  Design  for  his  oil  painting 
'My  Bunkie.'  He  also  won  a  medal  at  the 
Paris  Exposition  in  1900.  The  best  known 
among  his  other  paintings,  most  of  which  deal 
with  Western  frontier  life,  are  the  'Last  Stand* 
and  'How  Kola.' 

Shrike,  or  Butcher-bird,  a  bird  of  the 
passerine  family  Laiiiidir,  and  especially  of  the 
typical  group  Laniiucc;  several  other  sub-families 
are  not  represented  in  North  America.  The 
true  shrikes  have  the  bill  broad  at  the  base,  and 
hooked  and  toothed  at  the  tip,  resembling  the 
bill  of  a  bird  of  prey.  A  dense  tuft  of  bristles 
surrounds  the  nostrils  and  others  project  from 
the  base  of  the  bill.  The  feet  are  small,  and,  ex- 
cept for  the  laterally  scuteilate  structure,  are  of 
typically  passerine  type.  The  shrikes  feed 
chiefly  upon  insects,  reptiles,  small  manmials. 
and  small  birds  and  their  young.  About  200 
species  of  shrikes  are  found  in  all  parts  of  the 
world,  and  four  species  of  I.anius  within 
the  United  States.  Tlie  loggerhead  shrike  (/..  lu- 
doviciainis)  is  the  usual  summer  species  of  the 
eastern  United  States,  where  it  is  resident  south- 
erly and  migratory  in  the  North,  These  birds 
are  seen  usually  in  pairs  flitting  about  the  bor- 
ders of  woodt  and  along  fence-rows.  The  food 
consists  chiefly  of  insects  which  the  male  is  said 
sometimes  to  impale  on  thorns.     They  also  at- 
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tack  the  young  of  other  birds.  The  nest  is 
generally  built  in  bushes  and  is  of  large  size, 
and  composed  of  grass  and  weeds  lined  with 
hair  and  feathers.  The  eggs,  usually  five  in 
number,  are  white,  tinted  with  green,  and  spot- 
ted with  brown  of  various  hues.  The  logger- 
head shrike  is  eight  or  nine  inches  long,  slate- 
colored  above,  and  plain  ashy  white  below,  with 
a  black  stripe  through  the  eyes  and  meeting 
across  the  forehead.  In  the  West  it  is  replaced 
by  two  sub-species,  the  white-rumped  and  the 
California  shrikes. 

The  Great  Northern  shrike  (L.  borealis)  is 
found  in  the  United  States  only  in  winter,  and 
breeds  in  British  America.  It  is  nine  to  ten 
inches  long,  marked  below  with  numerous  fine, 
wavy,  dusky  lines,  and  the  eye  stripe  is  inter- 
rupted on  the  forehead.  The  nest  is  built  in 
trees,  and  the  four  to  six  eggs  are  similar 
to  those  of  the  loggerhead  shrike.  The  song  is 
harsh,  but  this  bird  possesses  considerable  imita- 
tive powers.  The  food  consists  of  mice,  shrews, 
insects,  and  in  winter  especially  of  small  birds. 
This  species  especially  has  a  habit  of  suspend- 
ing its  prey  upon  thorns  or  fence  splinters,  or  in 
forks  of  tree-branches.  The  significance  of  this 
remarkable  habit  is  not  understood.  By  some 
it  is  believed  to  be  a  storage  of  food ;  by  others 
only  an  effort  at  convenience  in  eating  the 
prey. 

Closely  related  species  of  shrikes  with  similar 
habits  occur  in  Europe,  and  more  distinct  ones 
in  other  countries.  The  Orearca  cristata  of  Aus- 
tralia lives  chiefly  on  the  ground,  and  is  noted 
for  its  peculiar  and  somewhat  ventriloquial  song, 
which  begins  w-ith  low  notes,  and  gradually  in- 
creases in  height  and  power  so  as  to  delude  the 
hearer  into  fancying  that  the  songster  has  been 
gradually  coming  from  a  great  distance  toward 
him.  It  is  sometimes  called  the  bell-bird.  The 
piping-crow  (q.v.)  and  the  pied  crow-shrike 
{Strepera  graculina),  of  New  South  Wales, 
represent  a  distinct  sub-family.  Various  other 
birds  have  been  named  "shrikes,"  of  which  the 
most  important  are  the  bush-shrikes  which  be- 
long with  the  ant-birds  in  the  family  Formicari- 
ida.  Consult:  Gadow.  'Catalogue  of  the  Birds 
of  British  IMuseum,>  Vol.  XV.  (London  1890)  ; 
Evans,  'Birds'   (London    1900). 

Shrimp,  a  small  decapod  crustacean  (see 
Decapod.^  ;  Crustace.a)  of  the  genus  Crangon, 
and  looking  like  miniature  crayfish.  They  in- 
habit sandy  coasts,  and  in  Europe  are  caught  for 
market  in  immense  numbers  by  nets  when  swim- 
ming about  near  the  beach  at  high  tide.  The 
familiar  British  species  is  C.  vulgaris.  A  re- 
lated species  (C.  franciscorum)  is  found  on  the 
California  coast  where  it  has  considerable  com- 
mercial importance,  being  gathered  and  dried  by 
the  Chinese.  The  red  color  exhibited  by 
shrimps  when  prepared  for  the  table  is  the  result 
of  a  chemical  change  during  cooking,  they  being 
naturally  translucent  and  colored  much  like  the 
sand  in  which  they  live.  A  very  great  number 
of  crustaceans  more  or  less  closely  related  to 
the  shrimps  live  in  the  sea  and  a  few  in  fresh 
water.  Consult  Stebbing,  'Crustacea*  (New 
York  1903). 

Shrine,  the  case  in  which  holy  relics  are 
kept.  Shrines  are  usually  richly  ornamented 
with  gold,  precious  stones,  and  elaborate  carv- 


ings. The  earliest  form  of  shrines  was  that  of 
the  diminutive  model  of  a  Gothic  church  with 
high-pitched  roof.  Some  shrines,  as  that  of  St. 
Alban,  Britain's  protomartyr  at  St.  Albans,  that 
of  St.  Edward  the  Confessor  at  Westminster, 
of  St.  Genevieve  at  Paris,  were  imposing  archi- 
tectural structures.  The  shrine  of  St.  Charles 
Borromeo  in  the  Duomo  of  Milan  is  of  beaten 
silver  faced  with  rock-crystal. 

Shrop'shire,  a  breed  of  sheep  (q.v.). 
Shroud,  a  word  derived  from  the  Anglo- 
Saxon  "scrud,"  a  garment,  and  meaning  more 
especially  the  winding-sheet  in  which  it  was 
customary  to  wrap  the  dead.  This  custom  has 
been  generally  abandoned,  and  the  dead  are 
buried  in  ordinary  clothing,  retaining  to  the  last 
as  far  as  possible  the  aspect  they  presented  in 
life.  The  shroud  has  figured  in  many  ghost 
stories. 

Shrouds,  large  ropes  stretched  from  the 
heads  of  the  lower  masts  to  both  sides  of  a  ship, 
to  support  the  masts,  and  named  according  to 
the  masts  to  which  they  belong,  the  main,  fore 
and  mizzen  shrouds. 

Shrcve'tide,  the  three  days  between  the 
evening  of  the  Saturday  before  Quinquagesima 
and  the  morning  of  Ash  Wednesday ;  so  called 
because  anciently  people  were  wont  on  those 
days  to  make  confession  of  their  sins  and  to 
obtain  absolution  (to  be  shriven)  in  prepara- 
tion for  the  season  of  Lent.  The  Tuesday  of 
Shrovetide  is  called  Shrove  Tuesday ;  its  evening 
was  given  up  to  merrymaking  and  to  feasting  on 
pancakes  and  fritters :  hence  the  name  Pancake- 
Tuesday  or  Pancake-night :  in  French  Shrove- 
Tuesday  is  Mardi-Gras  (q.v.). 

Shrubs  are  woodj'-stemmed  plants,  which, 
according  to  some  writers,  are  less  than  five 
times  the  height  of  a  man.  They  often  have  sev- 
eral slender  main  stems,  and  branch  close  to  the 
ground,  retaining  these  lateral  shoots,  which  are 
lignified,  and  bear  fruit  repeatedly.  The  lines  of 
difference  between  herbs  and  shrubs,  and  shrubs 
and  trees,  are  arbitrary  and  difficult  to  define 
exactly.  Undershrubs  are  those  perennials 
which  send  up  from  underground  stems  annual 
shoots  that  do  not  become  woody,  and  die  off  in 
the  autumn  as  do  those  of  Salvia  firatensis.  The 
young  shoots  of  such  undershrubs  as  Galium 
often  weave  bushes  together.  A  semi-shrub  is 
practically  the  shrubby  herb,  whose  yearly  shoots 
only  become  woody  at  the  base,  before  the  next 
period  of  vegetation,  and  which  wither  and  die 
off  above  this.  The  small  shrub  is  a  low  or 
even  trailing  plant  like  the  Deutzia  gracilis 
and  Epigwa  rcpcns.  When  larger  and  much 
branched,  the  shrub  is  called  a  bush ;  and  when 
so  large  as  to  resemble  a  tree,  as  the  syringa 
often  is.  it  becomes  arborescent.  Some  of  the 
shrubs  are  even  climbing  plants,  like  the  Cclas- 
triis  scandens  and  certain  roses.  Like  trees, 
shrubs  may  be  deciduous  or  evergreen,  and  are 
often  thorny.  They  are  apt  to  grow  in  almost 
impenetrable  thickets,  with  interwoven  branches, 
and  form  fringes  of  vegetation  on  forest  edges, 
in  swamps,  fields,  and  moors.  They  are  ex- 
tremely useful  to  the  horticulturist  for  their 
flowers  and  for  their  fruits,  often  of  economic 
value;  and  to  the  landscape  gardener,  for  con- 
cealing fences  and  buildings,  and  for  softening 
the  edges  of  trees  masses. 
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Shubrick,  slui'brik,  John  Templar,  Ameri- 
'.-m  naval  officer:  b.  Bull's  Island,  S.  C,  12 
Sept.  1/88;  lost  at  sea  in  the  sloop  of  war  Eper- 
vier,  1815.  He  entered  the  navy  as  midshipman 
in  1806.  served  on  the  Chesapeake  in  her  encoun- 
ter with  the  Leopard  in  1807,  and  in  1812  was 
promoted  lieutenant.  He  was  assigned  to  the 
Constitution,  participated  in  her  engagement  with 
the  Gucrricre  in  1812  and  was  later  on  the  Hor- 
net during  her  engagement  with  the  Peacock  in 
1813,  receiving  medals  from  Congress  for  his 
services.  He  was  second  lieutenant  of  the 
President  when  she  was  captured  in  1815  and  in 
the  war  with  Algiers  in  that  year  was  lieutenant 
of  the  Guerriere,  the  flagship  of  Commodore 
Decatur,  with  whom  he  was  engaged  in  all  the 
movements  against  the  Barbary  powers.  Upon 
the  conclusion  of  peace  he  was  commissioned  to 
bear  the  treaty  to  the  United  States.  He  sailed 
in  command  of  the  Epervier  early  in  July  1815 
and  was  never  again  heard  from  after  passing 
Gibraltar. 

Shubrick,  William  Brandford,  American 
naval  officer,  brother  of  John  Templar  Shu- 
brick (q.v.)  :  b.  Bull's  Island,  S.  C,  31  Oct.  1790; 
d.  Washington,  D.  C,  27  May  1874.  He  entered 
Harvard  in  1805,  but  was  appointed  midshipman 
in  1806.  He  attained  rank  as  lieutenant  in  1813, 
was  placed  in  command  of  a  gunboat  in  Hamp- 
ton Roads,  was  engaged  in  the  defense  of  Nor- 
folk and  the  navy  yard  at  Gosport  and  later  in 
that  year  was  transferred  to  the  Constitution. 
He  participated  in  the  capture  of  the  Cyane  and 
the  Levant  by  that  vessel  and  was  voted  a  sword 
by  his  native  State  and  a  medal  by  Congress  in 
recognition  of  his  services.  He  sailed  around 
the  world  in  the  Washington  in  1815-18,  the  first 
United  .States  vessel  to  make  that  cruise,  was 
.appointed  commander  in  1820  and  served  until 
1826  in  command  of  the  navy  yards  at  Charles- 
town,  Mass.,  and  at  New  York.  In  1826  he  was 
appointed  to  the  conmiand  of  the  Lexington,  was 
•commissioned  captain  in  1831,  and  in  183S-40 
was  in  command  of  the  West  India  squadron. 
He  had  charge  of  the  Norfolk  navy  yard  in 
1840-3,  was  chief  of  the  bureau  of  clothing  and 
provisions  for  tlie  navy  in  1845-6,  in  the  latter 
year  was  appointed  to  connnand  the  Pacific 
squadron,  captured  several  ports  during  the 
Mexican  War,  and  in  1852  was  appointed  to 
the  lighthouse  board.  He  was  in  command  of  the 
Atlantic  coast  S(|uadron  for  a  time  in  1853,  and 
then  resumed  his  duties  as  chairman  of  the  light- 
house board,  in  which  post  he  remained  until 
his  retirement  with  the  exception  of  1858-9, 
when  he  was  in  command  of  the  Brazil  squad- 
ron and  Paraguay  expedition.  lie  was  retired  in 
1861,  but  remained  on  the  advisory  board  until 
1870,  and  in  1862  he  was  commissioned  rear 
admiral. 

Shufeldt,  slioo'felt,  Robert  Wilson,  Ameri- 
can sufKinn  and  biologist:  b.  New  York  I  Dec. 
i«50.  Graduated  at  Cornell  University  1874; 
at  tlie  medical  school  of  Cohnnbia  University 
in  1S76.  He  served  in  tlie  Civil  War;  was  sur- 
geon with  (iencrals  Merrill.  Crook,  and  Sheridan 
in  frontier  Indian  wars  1876-1S81  ;  curator  /\rmy 
Medical  Museum,  Washington,  iaS2;  honorary 
curator  Smithsonian  Institution  1895;  member 
of  n\mierous  learned  societies  in  the  I'nited 
States  and   Kurone.     Has  written    'Anatomy  of 


Birds'  (1S82)  ;  'Osteology  of  Auria  Calva' 
(1885);  'The  Myology  of  the  Raven'  (1890); 
'Lectures  on  Biology'  (1892)  ;  and  various 
other  works. 

Shumla,  shoom'la,  or  Schumna,  Bulgaria, 
a  toun  50  miles  west  of  Varna,  surrounded  by 
the  hills  of  the  Balkans.  It  is  by  the  formation 
of  its  surroundings  a  natural  stronghold.  .-^  se- 
ries of  outworks,  strong  redoubts,  a  citadel,  and 
batteries  have  been  added  to  its  defense.  Fur- 
thermore several  roads,  military  and  otherwise, 
radiating  from  this  point,  lend  to  it  addi- 
tional importance.  Much  business  is  transacted 
around  the  large  Square.  Interesting  features 
are  the  mosques;  a  fine  mausoleum  (i8th  cen- 
tury) of  the  Grand  Vizier  Djezzar-Hassan- 
Pasha ;  the  barracks,  and  the  batlis.  Shumla  is 
the  residence  of  a  Greek  archbishop.  There  are 
important  manufactures  of  copper,  silk,  leather, 
clothing,  and  slippers,  and  an  extensive  trade. 
The  Russians  made  three  unsuccessful  attempts 
to  capture  the  town ;  it  capitulated,  however, 
in  1878.     Pop.  (1900)  22,928. 

Shurtlefr,     shert'ljf,     Ernest     Warvurton, 

American  poet  and  clergyman:  b.  Boston.  .Mass., 
4  April  1862.  Pie  v,-as  graduated  from  .\ndover 
Theological  Seminary  in  1888,  held  Congrega- 
tional pastorates  at  Palmer  and  Plymouth.  Mass., 
and  since  1899  has  been  pastor  of  the  First  Con- 
gregationalist  Church  in  Minneapolis.  He  has 
published  'Poems'  (1883);  'Easter  Gleams> 
(1883)  ;  'Shadow  of  the  Angel'   (1896)  ;  etc. 

Shurtleff,  Roswell  Morse,  American  artist: 
b.  Rindge,  N.  IL,  14  June  1838.  He  was  gradu- 
ated at  Dartmouth  College  in  1851;  worked  at 
lithography  and  drawing  on  wood  till  1861,  when 
he  enlisted  with  the  99th  New  York  Volunteers, 
of  which  he  became  lieutenant  and  adjutant.  He 
was  the  first  Union  officer  wounded  and  taken 
prisoner  in  the  war,  19  July  i86[,  and  was  not 
released  until  after  nearly  eight  months'  im- 
prisonment. Illustration  of  books  and  magazines 
absorbed  his  efforts  for  many  years,  but  he  began 
to  paint  in  1870  and  has  executed  numerous  land- 
scapes in  both  water  and  oil,  largely  transcripts 
of  scenery  in  the  Adirondacks. 

Shurtleff  College,  located  at  Upper  .Mton, 

III.  It  was  founded  by  thf  Baptists  and  first 
opened  to  students  in  1827.  The  organization  in- 
cludes a  preparatory  department,  a  collegiate 
dtpartment,  and  a  Divinity  School.  Normal, 
commercial,  music,  and  art  courses  are  also  pro- 
vided. There  are  two  regular  college  courses 
leading  to  the  degrees  of  A.B.  and  B.S.,  re- 
.spectively.  The  theological  course  is  two  years 
in  length.  All  departments,  including  the  theo- 
logical department,  are  coeducational ;  in  1902-3 
there  was  one  woman  in  the  Divinity  School. 
In  1903  the  buildings  were  v:dued  at  $100,000, 
the  productive  funds  amounted  to  !fi43.43'i,  and 
the  annual  income  to  $13,864.  The  library  con- 
tained 1,000  volumes;  and  the  students  numbered 
168,  of  whom  81  were  women. 

Shuster,  slioos'tcr,  or  Shiishtar,  Persia,  in 
the  province  of  Khu/.islan,  on  t'.ie  K;irun,  250 
miles  southwest  of  Ispahan.  It  is  a  walled  town, 
defended  by  a  castle.  It  is  favorably  silualed  for 
commerce.  The  houses,  of  stone,  are  built  with 
two    stories    underground.     Wandering    tribes. 
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which  generally  camp  with  their  flocks  and  herds 
in  the  vicinity  during  the  winter,  add  consider- 
ably to  the  population.  The  inhabitants  are 
noted  for  their  hospitality.  The  site  of  the  an- 
cient Susa  is  not  far  from  Shuster.  Pop. 
6,000. 

Shut-in  Society,  an  American  organization 
established  in  order  to  soften  the  lot  of  invalids 
by  supplying  various  desirable  objects  which 
might  otherwise  be  unattainable.  Local  socie- 
ties, besides  supplying  their  sick  members  with 
fruit,  flowers,  reading  material,  medicines,  and 
nourishing  foods,  also  undertake  to  supply  easy- 
chairs  and  other  helps  to  convalescence. 

Shut'ter,  Marion  Daniel,  American  Uni- 
versalist  clergyman :  b.  New  Philadelphia,  Oliio, 
4  Aug.  1853.  Pie  was  graduated  from  the  Uni- 
versity of  Wooster,  Ohio,  in  1876,  from  the  Bap- 
tist Theological  Seminary,  Chicago,  in  1S61,  and 
was  ordained  in  the  Baptist  ministry.  He  was 
in  charge  of  the  Olivet  Baptist  Cliurch,  Minne- 
apolis, for  some  years,  but  afterward  changed 
his  views  and  became  pastor  of  the  First  Univer- 
salist  Church  there.  He  has  published:  <Wit 
and  Humor  of  the  Bible'  (1892)  ;  'Justice  and 
Mercy'  (,1894)  ;  'Applied  Evolution'  (1900)  ; 
etc. 

Shuttle,  an  instrument  used  by  weavers 
for  shooting  or  passing  the  thread  of  the  weft 
from  one  side  of  the  web  to  the  other,  between 
the  threads  of  the  warp.  It  is  a  boat-shaped 
piece  of  wood  which  carries  a  bobbin  or  cop 
containing  the  yarn  of  the  weft  or  woof.  The 
shuttle  sometimes  has  wheels  to  facilitate  its 
motion. 

In  a  sewing  machine,  the  sliding  thread-hold- 
er which  carries  the  lower  thread  between  the 
needle  and  the  upper  thread,  to  make  a  lock 
stitch.  In  hydraulic  engineering,  the  gate  which 
opens  to  allow  the  water  to  flow  onto  a  wheel. 
That  side  of  the  wheel  which  receives  the  water 
is  known  as  the  shuttle  side. 

Shylock,  a  character  in  Shakespeare's 
'Merchant  of  Venice.'  He  lends  Antonio,  a 
merchant  of  Venice,  3,000  ducats  on  condition 
that  in  the  failure  to  pay  in  three  months  the 
forfeit  shall  be  a  pound  of  the  merchant's  flesh 
cut  off  wherever  Shylock  chooses.  His  purpose 
is  defeated  by  Portia,  representing  a  young  law- 
yer equipped  with  the  opinion  of  Bellario,  a 
learned  doctor  of  Padua.  Up  to  the  time  of 
Macklin,  who  played  Shylock  in  1741,  the  part 
had  been  always  represented  by  the  low  come- 
dian, and  was  given  a  broadly  humorous  inter- 
pretation. Macklin  invested  it  with  tragic  quali- 
ties and  represented  the  Jew  as  a  revengeful, 
inexorable  money  lender.  In  1814  Edmund 
Keane  presented  the  part  so  as  to  elicit  sympathy 
for  one  who  was  ill-used  by  circumstances. 
Present  opinion  concurs  in  that  he  was  the  vic- 
tim of  a  quibble  and  that  even  on  the  point  of 
his  conspiracy  against  the  state  his  conviction 
was  of  doubtful  propriety. 

Si-kiang,  se-ke-ang',  or  West  River, 
China,  the  most  important  of  the  streams  which 
unite  to  form  the  Canton  River.  It  rises  in  the 
province  of  Kwang-si,  and  is  navigable  for  ves- 
sels drawing  12  feet  75  miles  from  the  sea.  It 
is  also  called  the  Blue  River,  from  the  remark- 
able purity  and  clearness  of  its  waters.     By  it  are 


conveyed  the  sugarcanes  that  grow  in  the 
vicinity,  as  well  as  the  rafts  of  timber  from 
the  forests  of  Kwang-si  to  the  markets  of 
Canton. 

Sia  (se'a)  Indians,  a  Pueblo  tribe  of  New 
Mexico.     See  Qlekes. 

Siarogogue,  any  medicine  which  promotes 
the  flow  of  saliva.  Such  medicines  are  either 
vegetable  or  mineral.  The  former  embrace  most 
of  the  pungent  plants,  particularly  sorrel,  to- 
bacco, pellitory  root,  and  mezereon ;  the  latter, 
several  of  the  metals,  when  taken  constitution- 
ally, especially  mercury.  The  first  are  called 
masticatories,  because  the  effect  is  produced 
merely  by  chewing. 

Siam,  si-ani'  or  se-am',  an  independent 
kingdom  of  southeastern  Asia,  bounded  on  the 
west  and  northwest  by  Burma,  on  the  east  and 
southeast  by  the  French  possessions  of  Tonkin, 
Anam  and  Cambodia,  and  on  the  south  by  the 
Gulf  of  Siam.  The  boundary  on  the  northwest 
was  delimited  in  1891,  and  in  1893  the  Mekong 
River  was  made  the  boundary  on  the  French  side 
for  a  considerable  distance.  France  also  has  the 
right  to  erect  stations  on  a  certain  portion  of 
the  west  bank  of  the  Mekong.  The  integrity  of 
the  kingdom  was  provided  for  by  an  Anglo- 
French  agreement  concluded  in  1896.  The  total 
area  of  the  country,  within  the  boundaries,  is 
about  244,000  square  miles,  of  which  about  one 
quarter  is  in  the  Malay  Peninsula.  The  popu- 
lation is  very  imperfectly  known,  and  the  esti- 
mates vary  between  wide  extremes.  The  popula- 
tion of  Siam  within  its  present  limits  may  be 
about  6,000,000. 

Topography. —  The  surface  of  the  country  is 
mountainous  in  the  north,  the  mountains  being 
branches  of  the  great  Himalaya  system ;  the 
northeastern  and  eastern  parts  are  still  very 
imperfectly  known.  Southward,  the  country  con- 
sists of  a  vast  plain.  Off  the  coasts  at  a  distance 
of  10  or  15  miles  are  numerous  islands,  mostly 
rocky,  and  considerably  elevated.  There  are, 
besides  numerous  small  rivers,  two  great  navi- 
gable streams  —  the  Menam  or  Meinam,  and  the 
Mekong.  Of  these  the  Menam  is  the  most  im- 
portant, as  intersecting  the  greater  part  of  Siam 
proper,  and  almost  monopolizing  its  trade  and 
navigation.  It  rises  by  two  chief  branches  in  the 
Laos  country  in  the  north  of  the  kingdom,  has 
an  estimated  course  of  800  miles,  and  falls  into 
the  Gulf  of  Siam  by  three  channels  18  miles  (in 
a  direct  line)  below  Bangkok.  All  the  Siamese 
rivers  are  flooded  between  June  and  September, 
and  to  this  circumstance  is  mainly  due  the  fertil- 
ity of  their  basins.  The  climate  of  so  extensive 
a  country  varies,  of  course,  with  tiie  latitude  and 
the  elevation  of  its  surface ;  but,  as  in  other 
tropical  countries,  it  has  two  seasons,  the  wet  and 
the  dry,  the  form.er  beginning  in  April  or  May, 
and  continuing  till  about  the  commencement  of 
July,  when  the  dry  season  sets  in  and  lasts  till 
the  following  April  or  May.  The  mean  tempera- 
ture at  Bangkok  is  about  81°;  maximum,  97°; 
minimum,  54°.  On  the  whole  the  country  is 
healthy,  though  in  the  wet  season  ague  and 
cholera  are  prevalent. 

Minerals. —  Gold  is  extensively  diffused,  and 
is  obtained  in  tolerable  purity.  Tin.  iron,  copper, 
and  lead  are  abundant,  and  are  wrought,  espe- 
cially the  two  former,  on  a  large  scale  by  the 
Chinese.     Zinc  and  antimony  are  found  to  the 
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east  of  the  Menam.  The  sapphire,  oriental  ruby, 
and  oriental  topaz  are  found  m  the  hills  of 
Chantibun,  on  the  east  side  of  the  gulf. 

ycgetatioii. —  Kicc  and  maize  are  the  grains 
most  extensively  cultivated  in  the  country.  Of 
the  tropical  farinaceous  roots  the  Siamese  raise 
the  usual  varieties,  and  among  others  the  sweet- 
potato.  Cocoa  and  areca  palms  are  numerous, 
especially  the  former,  in  the  lower  districts ; 
and  the  oil  is  extensively  exported.  No  part  of 
the  East  is  more  celebrate'^  for  the  abundance 
and  quality  of  its  fruits.  The  mango,  inan- 
gosteen,  litchi,  durian,  pomegranate,  guava,  pine- 
apple, and,  in  short,  all  the  fruits  of  southeastern 
Asia,  the  Indian  Islands,  and  tropical  America, 
are  abundant  and  of  exqu'site  quality.  The 
cultivation  of  the  sugarcane  is  carried  on  on 
an  extensive  scale.  Black  pepper  of  good  qual- 
ity, tobacco,  and  cotton  of  several  sorts  are 
largely  produced.  Sappan-wood  is  procured  ex- 
tensively from  the  forests  between  lat.  lo°  and 
13°,  and  in  point  of  quantity  it  forms  one  of  the 
most  considerable  of  the  Siamese  exports.  Ex- 
cellent teak-timber  abounds  in  the  forests  of 
Upper  Siam,  and  is  much  used  in  the  construc- 
tion of  junks  and  temples. 

Animals. —  Among  carnivorous  animals  are 
the  tiger  and  leopard,  the  bear,  otter,  the  musk- 
civet,  the  cat  and  the  dog,  both  wild  and  domes- 
tic. Porcupines,  squirrels,  rats,  and  mice  are 
common.  The  orang-utan  and  other  species  of 
apes  are  abundant.  Among  the  ruminating  quad- 
rupeds are  found  seven  species  of  deer,  the 
sheep,  goat,  ox,  and  buffalo.  The  single-horned 
rhinoceros  is  met  with  in  unusual  numbers,  and 
is  hunted  for  its  hide  and  horn,  both  of  which 
are  exported  to  China.  The  principal  boast  of 
the  Siamese,  however,  is  in  the  high  perfection 
of  their  elephants,  which  here  attain  a  size  and 
beauty  elsewhere  unknown,  and  are  held  in  high 
esteem  throughout  India.  Among  the  birds  the 
water-birds  and  waders  are  by  far  the  most 
numerous ;  geese,  ducks,  boobies,  cormorants, 
king-fishers,  storks,  and  pelicans  are  frequent; 
the  forests  abound  with  peacocks,  pheasants,  and 
pigeons;  and  in  the  islands  are  large  flocks  of  the 
■^nallows  that  produce  the  famed  edible  birds'- 
■-ts.  Crocodiles,  geckoes,  and  other  kinds  of 
/ards,  tortoises,  and  green-turtles  are  numerous, 
the  last  of  which,  as  well  as  their  eggs,  are  in 
great  request  among  the  Siamese  as  an  article  of 
food,  and  from  their  sale  add  not  inconsiderably 
to  the  royal  revenue.  The  python  serpent  attains 
an  immense  size,  and  there  are  many  species  of 
snakes.     The  fish  of  the  Menam  are  abundant. 

Trade  and  h'dz'ii^ation. —  Siam  has  a  most 
extensive  trade,  both  inland  and  coastwise,  as 
well  as  foreign.  Every  province  of  the  kingdom 
produces  some  article  in  foreign  demand ;  and 
Bangkok,  from  its  situation  on  the  Alciiam,  has 
become  the  great  centre  of  all  its  commerce. 
The  |)rincipal  articles  brought  down  from  the 
higher  provinces  are  rice  and  paddy,  cotton,  teak- 
timber,  rosewood,  and  sappan-wood,  lac.  benzoin, 
ivory,  and  becs'-wax  ;  w^hile  the  districts  ea>;t  and 
west  of  the  Menam  furnish  gamboge,  cardamoms, 
and  sugar;  the  Malay  provinces  tin,  zinc,  cotton, 
etc.  The  foreign  trade  is  conducted  chiefly  with 
China  and  more  especially  with  Hong  Kong, 
Hritish  India,  the  I'nited  States,  and  Great 
Britain.  The  cxpons  to  Europe,  carried  on 
partly  through  Singapore  and  partly  direct,  com- 
prise rice,  teak,  pepper,  bullocks,   gamboge,  tin, 


cardamoms,  ivory,  horns  and  hides,  with  various- 
minor  articles ;  the  imports,  all  kinds  of  textile 
fabrics,  iron  and  steel  goods,  earthen  and  glass 
ware,  hardware  and  cutlery,  opium,  sugar,  etc. 
The  total  exports  from  Bangkok  (mainly  to 
Singapore  and  Hong  Kong;  were  valued  in  1900 
at  $15,000,000,  chierty  rice;  the  imports  at 
$12,000,000.  Of  British  and  foreign  vessels  there 
entered  the  port  of  Bangkok  in  1900,  454,  of 
380,477  tons,  of  which  169  of  141,856  tons  were 
British.  The  number  of  vessels  cleared  was  450, 
of  378,073  tons,  of  which  169,  with  a  tonnage  of 
142,520,  were  British.  There  is  a  large  importa- 
tion into  Bangkok  of  British  goods  transshipped 
at  Singapore.  Formerly  British  predominance  in 
the  carrying  trade  of  Siam  was  overwhelming, 
but  other  countries,  such  as  Germany  and  F'rance, 
have  greatly  improved  their  position  in  recent 
years.  The  chief  money  of  Siam  is  the  tical, 
a  silver  coin  the  value  of  which  is  about  30  cents ; 
the  Mexican  dollar,  value  55  cents,  is  also  com- 
mon.   Only  silver  and  bronze  coins  are  issued. 

Arts,  Manufactures,  etc. —  The  Siamese  have 
made  but  little  progress  in  the  useful  arts. 
House-carpentry,  canoe  and  junk  building,  man- 
ufacturing pottery  and  coarse  cutlery,  leather- 
dressing,  and  the  construction  of  musical  instru- 
ments, are  their  chief  mechanical  employments. 
A  few  rude  hand-looms  are  in  operation,  chiefly 
worked  by  women,  but  the  fabrics,  whether  of 
silk  or  cotton,  are  of  very  coarse  quality.  Their 
domestic  architecture  is  in  an  equally  rude  and 
backward  state  —  the  houses  of  the  lower  orders 
being  formed  wholly  of  wood  or  bamboo,  roofed 
with  palm-leaves,  and  mostly  raised  on  piles,  as 
in  the  rest  of  ultra-Gangetic  India.  .A  few  only 
in  the  capital  are  built  with  brick  and  mortar. 
Many  of  their  houses,  too,  are  constructed  on 
boats,  which  abound  on  the  river  near  Bangkok; 
of  the  arch  they  are  wholly  ignorant.  Road* 
there  are  none ;  and  wheel-carriages  are  all  but 
unknown.  On  their  religious  edifices,  however, 
the  Siamese  bestow  abundant  labor  and  expense ; 
these  are  constructed  of  solid  masonry,  and  cov- 
ered with  tiles,  having  all  the  wood-work  labori- 
ously carved  and  gilded,  and  filled  w'ith  carved 
and  richly-gilt  images  of  Buddha. 

Inhabitants,  Religion,  etc. —  The  Siamese,  in 
common  with  the  Laos,  Cambodians,  and  Malays, 
are  members  of  the  great  Mongolian  family,  and 
of  the  same  race  as  the  people  of  Burma  and 
Anam.  In  stature  they  do  not  average  more 
than  5  feet  3  inches  in  height ;  they  have  a  lighter 
colored  skin  than  the  western  Asiatics,  but 
darker  than  the  Chinese.  They  are  inclined  to 
obesity,  have  large  lower  limbs,  and  stout  long 
arms ;  yet  they  are  by  no  means  a  strong  or  ro- 
bust people.  Their  faces  arc  broad  and  llat,  with 
round  prominent  cheek-bones,  a  small  nose  ob- 
tusely pointed,  and  rather  hollow  at  the  bridge, 
a  large  mouth  with  rather  thick  lips,  the  lower 
jaw  long  and  S(|uare  at  the  back,  small  black 
eyes,  a  low  forehead,  and  very  scanty  beard. 
Their  hair  is  always  black,  thick,  coarse,  and 
lank,  worn  close  by  both  sexes,  except  from  the 
forehead  to  the  crown,  wOiere  it  is  about  2  inches 
long,  and  made  to  stand  erect.  They  arc  tem- 
perate and  abstemious,  by  no  means  revengeful, 
obedient  to  the  laws,  and  strongly  attached  by 
their  domestic  ties.  Of  the  population  it  is  esti- 
mated thai  j.ooo.ooo  are  Siamese,  while  the 
Chinese  number  1.000,000,  the  Malays  1,000,000, 
and  the  Laos  2,000,000. 
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The  Siamese  profess  Buddhism  of  a  very  de- 
graded kind,  introduced  into  the  country  about 
the  middle  of  the  7th  century.  The  moral  code 
of  the  religion  is  comprised  in  five  negative 
precepts — (,1)  not  to  kill  (, which  extends  to 
animals,  plants,  and  even  seeds)  ;  (2)  not  to 
steal;  (,3)  to  commit  no  impurity;  (4)  not  to  tell 
falsehoods;  (3)  to  drink  no  intoxicating  liquors. 
Little  attention,  however,  is  paid  to  any  of  these, 
except  by  the  priests. 

Laiiguagi:,  Literature,  and  Education.— -The 
Siamese  language  is  exceedingly  simple  in  its 
construction,  and  forms  a  connecting  link  be- 
tween the  Chinese  and  Malay.  Siamese  re- 
sembles Chinese  in  the  importance  given  to  tone, 
the  same  word  having  often  several  very  differ- 
ent meanings  according  to  the  tone  in  which 
it  is  pronounced.  The  written  characters  seem 
to  be  derived  from  a  form  of  Sanskrit.  The  lit- 
erature is  meagre,  uninteresting,  and  in  point  of 
imagination  and  force  of  expression  much  below 
the  Arabic,  Persian,  or  Hindustani;  the  style 
is  simple  and  literal,  but  by  no  means  perspic- 
uous. The  Siamese  have  no  histories  of  a  trust- 
worthy character,  their  works  on  medicine  and 
law  are  full  of  ignorance  and  confusion,  and 
those  on  religion  and  philosophy  translations  or 
mere  compilations.  They  have  some  excell«nt 
fables,  with  very  good  dramas  and  other  poems. 
Rhymes  are  very  abundant  in  Siamese,  and  their 
poems  are  full  of  rhyming  jingles  and  allitera- 
tion. The  printing-press  has  been  introduced  in 
recent  years,  and  many  of  the  best  Siamese 
works  can  now  be  had  in  a  printed  form.  Edu- 
cation is  carried  to  a  very  limited  extent ;  few 
can  do  more  than  read  and  write  awkwardly,  and 
perhaps  cast  accounts. 

Government. —  The  government  of  Siam  is 
that  of  an  absolute  monarchy.  The  king  is  con- 
sidered almost  in  the  light  of  a  deity,  and  ad- 
dressed as  such,  his  most  common  designations 
being  "Sacred  lord  of  lives,"  «Owner  of  all." 
"Most  exalted  and  infallible  lord,"  etc.  The 
kingdom  is  hereditary ;  but  the  eldest  son  of  the 
king  does  not  necessarily  succeed  his  father, 
who  may  nominate  another  to  be  his  heir.  The 
executive  power  is  in  the  hands  of  the  king,  who 
is  assisted  by  a  cabinet  consisting  of  the  heads 
of  the  chief  departments  of  state,  and  including 
the  ministers  of  foreign  affairs,  the  interior,  jus- 
tice, finance,  war,  public  instruction,  public 
works,  etc.  The  legislative  power  is  exercised 
by  the  king  in  conjunction  with  a  legislative 
council  consisting  of  the  ministers  of  state  and 
a  certain  number  of  other  persons,  the  duty  of 
the  council  being  to  revise,  amend,  and  complete 
the  legislation  of  the  country.  The  council  may 
appoint  committees  to  deal  with  various  sub- 
jects on  which  legislation  is  proposed;  and  it 
is  even  entrusted  with  the  power  of  promul- 
gating laws  without  the  royal  assent  should  the 
monarch  be  in  any  way  disabled. 

History. —  Siam  appears  to  have  no  place  ii; 
history  prior  to  638  A.n.,  and  the  credible  records 
go  back  only  to  ,1350,  the  date  of  the  foundation 
of  Ayuthia,  the  old  capital,  on  the  Menam,  about 
60  miles  above  its  mouth.  In  16x2  an  English 
ship  ascended  this  river  as  far  as  Ayuthia,  eight 
years  after  which  the  Portuguese  sent  thither 
their  first  missionaries.  In  i68g  Constantine 
Phaulcon,  an  enterprising  Greek,  became  prime- 
minister,  and  introduced  a  respect  for  European 
customs   and   notions.     Mutual   embassies   were 


at  this  period  sent  between  Siam  and  the  court 
of  France,  with  which  Phaulcon  intrigued  to 
bring  about  a  revolution.  This  led  to  his  down- 
fall and  death,  as  well  as  the  expulsion  of  the 
French.  Contests  for  the  throne  distracted  the 
country  from  1690  till  1/59;  during  which  inter- 
val Alompra,  the  victorious  ruler  of  Burma, 
overran  the  whole  valley  of  the  Menam.  The 
country  was  afterward  wrested  from  the  Bur- 
mese by  Pye-ya-tak  or  Phyatak,  who  was  of 
Chinese  extraction,  at  the  head  of  a  number  of 
natives.  He  planted  himself  on  the  throne,  and 
with  a  view  to  commerce  made  Bangkok  the 
metropolis,  instead  of  Ayuthia.  Being  a  cruel 
ruler  he  was  murdered  by  his  general  Chakri, 
who  himself  seized  the  throne  in  1782,  and  was 
the  founder  of  the  present  reigning  dynasty. 
Maha  ]\long-Kut,  who  ascended  the  throne  in 
1851,  and  died  in  1868,  was  a  man  of  science 
and  energy,  and  largely  promoted  the  material 
and  moral  progress  of  the  country.  Commercial 
treaties  were  made  with  England  and  France 
in  1855-6.  He  was  succeeded  by  the  present 
sovereign,  Chulalongkorn,  who  has  shown  equal 
enlightenment,  and  in  1897  paid  a  visit  to  Europe, 
his  travels  including  England,  Scotland,  and 
other  countries.  British  and  other  machinery 
of  various  kinds  has  been  latterly  introduced. 
Europeans  are  employed  in  various  capacities, 
and  a  number  of  young  Siamese  have  been  sent 
to  Europe  to  make  a  personal  acquaintance  with 
western  civilization. 

Siam,  Gulf  of,  East  India,  a  large  arm  of 
the  China  Sea,  bounded  by  the  Malay  Peninsula 
on  the  west,  and  by  Siam  and  French  Indo- 
China  on  the  east.  It  is  about  400  miles  long 
and  250  miles  wide,  but  very  shallow,  being 
nowhere  more  than  300  feet  in  depth.  The  large 
delta  of  the  Mekong  is  steadily  encroaching  on 
its  waters.  A  number  of  islands  are  scattered 
along  either  shore. 

Si'amang.     See  Gibbon. 

Siamese  (si-a-mes'  or  mez')  Twins:  b. 
Bangesau,  Siam,  15  April  1811;  d.  Mount  Airy, 
N.  C,  17  Jan.  1874.  The  name  given  to  two 
individuals  of  Chinese  extraction,  named  Chang 
and  Eng,  who  from  the  manner  of  their  physio- 
logical connection  were  regarded  as  examples  of 
"anterior  duplicity."  They  grew  to  be  about 
5  feet  2  inches  in  height,  could  walk,  run  and 
swim.  In  April  1829  they  were  brought  to 
America  and  exhibited  throughout  the  United 
States  and  later  in  Europe.  They  finally  settled 
at  Mount  Airy,  adopted  the  occupation  of  farm- 
ing and  lived  there  until  their  death. 

Siang-tan,  se-ang'  tan',  China,  a  busy 
commercial  town  of  the  province  of  Hu-nan,  on 
the  Siang-kiang,  midway  between  Chang-sha 
and  Heng-chan,  on  one  of  the  great  national 
roads,  and  water-routes,  connecting  with  Peking 
and  Canton.     Pop.  est.   100,000. 

Siang-yang,  se-ang'yang',  China,  a  fu  or 
departmental  city  of  the  province  of  Hu-peh, 
at  the  confluence  of  the  Tang  and  Han  rivers, 
opposite  its  important  commercial  suburb  Fan- 
cheng  (q.v.),  100  miles  north  of  I-chang. 
Siang-yang  is  the  Saianfu  of  Marco  Polo,  which 
with  the  aid  offered  by  that  traveler's  father  and 
uncle  to  Kublai  Khan,  succumbed  to  the  Mongo- 
lian conqueror,  after  a  determined  resistance 
1268-7J.     Pop.  est.  60.000. 
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Siargao,  se-ar-ga'6,  an  island  of  the  Philip- 
pines, 20  miles  from  the  northeast  coast  of 
Mindanao:  length  20  miles,  north  and  south; 
width,  14  miles;  area,  176  square  miles.  It  is 
traversed  from  north  to  south  by  a  mountain 
range,  the  highest  peaks  of  which  are  in  the 
south.  The  northern,  southern,  and  western 
coasts  are  paralleled  by  a  reef  lying  three  miles 
off  shore ;  the  ports  on  the  coast  are  reached  by 
natural  channels  through  this  reef.  The  island 
has  seven  towns,  several  hamlets,  and  a  consid- 
erable rural  population. 

Sibalon,  se-ba-16n',  Philippines,  pueblo, 
piovmce  of  Antique,  island  of  Panay,  on  the 
Sibalon  River,  6  miles  from  its  mouth,  10  miles 
northeast  of  San  Jose  de  Buenavista.  Pop. 
11,680. 

Sibbald's  or  Blue  Whale.     See  Whale. 

Siberia,  sl-be'ri-a,  and  Asiatic  Russia,  the 
large  section  of  the  Russian  Empire  (see  Rus- 
sia), east  of  the  Ural  Mountains  and  Caspian 
Sea,  occupying  the  whole  of  northern  Asia  above 
lat.  50°  N.,  and  between  Ion.  60°  and  190°  E.,  and 
in  the  southwest,  extending  so  far  south  as  the 
parallel  of  40°.  It  is  bounded  north  by  the 
Arctic  Ocean,  east  by  the  Sea  of  Kamchatka 
and  the  North  Pacific  Ocean,  south  by  the  Sea 
of  Okhotsk,  the  Chinese  territories,  Tibet, 
Afghanistan,  and  Persia,  and  west  by  Russia  in 
Europe  ;  greatest  length,  from  west  to  east,  about 
3,600  miles ;  greatest  breadth,  about  2,200  miles. 
The  total  area  nf  Siberia  proper,  including  the 
island  of  Sakhalin,  in  the  north  Pacific,  ceded  by 
Japan   in    1876,   is  4,83,3,496   square   miles ;   pop. 

(1897)  5,727,090.  Since  the  extension  of  the 
Russian  dominions  in  central  Asia  a  territorial 
division  called  Central  Asia  has  been  formed, 
partly  taken  from  what  was  formerly  Siberia, 
partly  formed  of  newly-acquired  territory,  and 
comprising  the  geographical  regions  sub-divided 
into  provinces,  of  Northern  Caucasia,  and  Trans- 
'"aucasia,    forming   the    Caucasus,   area,    180,843 

Muare  miles;  pop.  9,248,695;  the  Steppes,  area, 
.■".15.793  square  miles;  pop.  2,461,278;  Turkestan, 
409,434  square  miles;  pop.  4,888,183;  Trans- 
Caspian,  214,237  square  miles;  pop.  372,193; 
giving  witli  the  Caspian  Sea,  area,  i69,.38l  square 
nnles,  a  total  area  for  Asiatic  Russia  of  6,564.778 

qiiare   miles,   pop.    (1S97)    22,697,469.      Siberia, 

irictly  so-called,  is  therefore  of  smaller  extent 
ilian  formerly.  The  administrative  divisions  of 
the  whole  territory,  with  their  separate  popula- 
tion, are  exhibited  in  the  table  given  under 
Russia  (qA'.).  The  chief  towns  of  Siberia  are 
Irkutsk,  capital  of  eastern  Siberia,  a  trading 
city;  Tomsk,  capital  of  Tomsk  province,  a  trad- 
ing city,  with  a  university ;  Tobolsk,  capital  of 
\vcstern  Siberia,  Omsk,  Krasnoiarsk,  and 
Yakutsk.  The  princijial  ports  are  Vladivostock, 
on  the  Sea  of  Japan,  the  chief  naval  station  of 
Russia  on  the  Pacific;  Okhotsk,  on  the  Sea  of 
Okhotsk;  and  Petropavlovsk,  on  the  east  coast 
of  Kamchatka.  Other  important  towns  of 
Asiatic  Russia  are  Tiflis,  Fashkend.  Baku,  etc. 

The  leasing  of  the  I.iao-tung  Peninsula  with 
Port  Arthur  and  Dalny  (qq.v.)  from  the  Chin- 
ese m  1808.  and  the  protectorate  established  over 
Manchuria,  consequent  on  the  Boxer  troubles  of 
looi.  embroiled  Russia  in  war  with  Japan  in 
11x14.  retarding  the  colonization  of  Manchuria 
which  was  rapidly  proceeding  to  a  probable  an- 
nexation.     See  Manchuria. 

^'0L.    14 — ig 


Topography. —  The  coast  line  is  very  exten- 
sive, but  the  Arctic  Ocean  is  ice-bound  at  least 
10  months  out  of  the  12  and  is  almost  valueless 
for    commercial     purposes,     while    the    Sea    of 
Okhotsk,  on  the  Pacific,  is  infested  with  masses 
of   floating   ice   and   dense    fogs   during   several 
months  of  the  year.     Asiatic  Russia  in  the  e.K- 
treme  southwest  is  partly  below  the  level  of  the 
ocean,  and  is  drained  either  into  the  Caspian,  or 
by  the  Amu  Daria  and  Sir  Daria  into  the  Aral. 
A  large  part  of  this  region  is  desert,  and  the  soil 
is    frequently   impregnated    with    salt.     The    re- 
mainder of  the   Russian  territory,  though  com- 
prising the  whole  of  northern   Asia   from   west 
to  east,  has  much  less  diversity  of  surface  than 
might  be  presumed  from  its  extent.     Assuming 
the  meridian  of  105°  as  a  line  of  demarcation, 
two  regions  will  be  formed  —  a  western  and  an 
eastern,  exhibiting  a  very  marked  difference   in 
the    configuration    of    their    surface.      Both    re- 
gions have  their  greatest  altitude  in  the  south, 
and  may  be  considered  as  a  vast  inclined  plane, 
sloping   gradually   north   to    the    Arctic   Ocean ; 
but  the  eastern  region   is  traversed   in  different 
directions  by  several  mountain-regions,  whereas 
the  western   region,  with   the  exception   of  the 
chain  of  the  Ural  on  the  western,  and  that  of 
the  Altai  on  the  southern  frontiers,  forms  a  vast 
plain,   almost   unbroken   by  any   greater  heights 
than   a   few   hills   and   the   banks   of  the   rivers 
which   wind   across   it.     This  plain,   toward  the 
south,  has  a  height  of  about  2,000  feet  above  the 
sea,  but  toward   the  north    is  so  near  its   level 
as  often  to  become  extensively  inundated.     For 
convenience  of  description  it  has  been  arranged, 
according  to   its  productive  powers,   in  four  di- 
visions—  the  steppe  or  pastoral,  the  agricultural, 
the  woody,  and  the  moorland  or  tundra.     The 
steppe,  occupying  the  most  elevated  part  of  the 
plain,  extends  from  the  southern  frontiers  north 
to    lat.    55° ;    and    from    the    western    frontiers, 
within   these    limits,    east   to    the   banks    of   the 
Irtish.    The  greater  part  of  it  consists  of  what  is 
called  the  Steppe  of  Ishim,  and  has  a  bare  and 
almost  sterile  surface,  often  incrusted  with  salt, 
but  also  occasionally  covered  with  a  scanty  vege- 
tation.    The  agricultural  division  extends  north- 
ward to  about   lat.  60°.     In  many  parts,  where 
it  borders  on  the  steppe,  it  has  much  of  the  same 
character,  and  has  only  occasional  tracts  which 
have   been    or   can    be    advantageously    brought 
under  the  plow;  and  in  many  other  parts  prime- 
val  forests  are  often  found.     The  division  thus 
named,  an  extent  more  than  double  tliat  of  the 
British    Islands,    under   favorable   circumstances 
might  furnish  subsistence  to  a  very  large  popula- 
tion;  but  as  yet  it  is  only  the  more  fertile  alluvial 
tracts    adjacent    to    the    rivers    that    have    been 
brought   under    anything    like    regular    culture. 
Within  this  division,  though  not  properly  belong- 
ing to  it,  is  the  Steppe  of  Haraba,  situated  be- 
tween the   Irtish  and   the  Obi.     It  has   a  more 
abundant  vegetation   than   the   Steppe  of  Ishim, 
which  it  otherwise  resembles,  and  in  its  northern 
portion  is  covered  with  nearly  continuous  forests 
of  birch  and  fir,  baimted  by  numerous  wild  ani- 
mals,    including    the    beaver.       From     this     the 
wooded  division  extends  northward  to  lat.  64°, 
and  in  parts  to  66°,  though  in  the  higher  latitude 
the  trees  are  seldom  of  very  vigorous  growth. 
The  whole  of  this  division  is  covered  with  vast 
forests  of  birch  and  different  species  of  fir  and 
pine.     The  population,  few  in  numbers,  arc  set- 
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tied  chiefly  on  the  banks  of  the  Obi  and  Yenisei, 
and  live  mainly  on  game  and  fish ;  the  latter, 
incliidnig  salmon,  sturgeon,  and  herrings,  ascend- 
ing from  the  sea  as  far  as  the  confluence  of  the 
Tom.  Wild  animals  also  are  very  numerous,  and 
many  valuable  furs  are  obtained.  The  last  di- 
vision is  that  of  the  moorland  or  tundra,  con- 
sisting of  a  low  monotonous  flat  covered  with 
moss,  and  nearly  destitute  of  trees.  It  extends 
along  the  shores  of  the  Arctic  Ocean,  and  has  so 
rigorous  a  climate  that  even  in  summer  ice  is 
found  a  few  inches  below  the  surface.  Here 
the  reindeer  exists  in  vast  herds,  both  wild  and 
domesticated ;  white  bears  and  foxes  are  also 
numerous,  and  furnish  valuable  furs ;  and  the 
coasts  and  mouths  of  the  rivers  are  frequented 
by  immense  shoals  of  fish  and  flocks  of  fowl. 

Siberia  to  the  east  of  Ion.  105°,  forming 
■learly  one  half  of  the  whole  territory,  has  a 
much  more  diversified  surface  than  the  western 
region,  and  owing  partly  to  its  general  rugged- 
ness  and  elevation,  and  partly  to  the  greater 
severity  of  its  climate,  has  much  less  land 
adapted  for  agricultural  purposes.  The  Sea  of 
Okhotsk  has  a  bold  and  rocky  shore,  and  the 
coimtry  behind  rises  with  a  steep  ascent  till  a 
mountain-range  is  formed,  with  a  general  altitude 
of  nearly  3,000  feet  above  sea-level.  This  range, 
under  the  name  of  the  Stanovoi  Mountains,  runs 
nearly  parallel  with  the  coast  till  it  reaches  the 
frontiers  of  China,  where  it  takes  the  name  of 
the  Jablonnoi  Mountains,  and  proceeding  west 
continues  for  a  long  distance  to  form  the 
boundary  between  the  two  empires.  It  then  takes 
the  name  of  the  Mountains  of  Daouria,  and 
throws  out  numerous  ramifications,  which,  con- 
tinuing west,  throw  their  arms  round  Lake 
Baikal,  and  cover  almost  all  the  south  part  of  the 
government  of  Irkutsk.  Other  ramifications, 
proceeding  north,  form  the  water-sheds  of  the 
numerous  affluents  of  the  right  bank  of  the 
Lena.  On  both  sides  of  this  river  the  surface 
continues  elevated,  and  forms  a  table-land,  the 
interior  of  which  is  still  very  imperfectly  known. 
The  best  portions  of  eastern  Siberia  occur  in 
the  south  of  the  government  of  Irkutsk,  where, 
in  the  lower  and  more  open  valleys  in  the  vicin- 
ity of  Lake  Baikal,  cultivation  has  been  at- 
tempted with  success,  and  the  oak  and  hazel, 
unknown  in  other  parts  of  Siberia,  are  found 
growing  freely.  In  almost  the  whole  of  the 
same  government,  where  the  configuration  of  the 
surface  does  not  present  invincible  obstacles, 
all  the  grains  of  Europe  are  grown,  and  even 
the  mountains  and  hills  are  covered  during  the 
greater  part  of  the  year  with  good  pasture. 
Still  farther  north,  in  the  government  of 
Yakutsk,  as  far  as  the  town  of  same  name,  com 
is  cultivated  in  patches  in  the  upper  vale  of 
the  Lena,  though  the  far  greater  part  of  it  is 
covered  with  fir  and  pine.  The  north  part  of 
eastern  Siberia  consists  of  two  distinct  portions, 
the  one  extending  from  Ion.  105°  E.  to  the 
lower  valley  of  the  Lena,  and  the  other  from 
that  valley  east  to  Bering  Sea.  The  former 
portion  is  imperfectly  known ;  the  latter,  as  far 
as  the  Kolyma,  is  traversed  from  north  to  south 
by  chains  of  low  hills,  separated  from  each  other 
by  wide  valleys  or  open  plains,  and  generally 
overgrown  with  stunted  larch  and  birch.  In 
these  valleys  and  plains  are  numerous  lakes, 
generally  well  supplied  with  fish,  and  bordered 
by  low  banks,  on  which  a  rich  grassy  sward  is 


often  seen.  To  the  east  of  the  Kolyma  branches 
from  the  Stanovoi  Mountains  stretch  north,  and 
form  a  series  of  ranges  which  frequently  rise 
from  2,000  feet  to  3,000  feet.  Some  of  these 
penetrate  to  the  north  coast,  and  are  seen  form- 
ing precipitous  cliff's  at  Shelagskoi  Nos,  Cape 
North,  and  other  headlands.  Other  ramifica- 
tions from  the  Stanovoi  pursue  an  opposite 
course,  and  traverse  the  remarKable  peninsula 
of  Kamchatka  almost  centrally  to  its  southern 
extremity. 

Hydrogral>hy. —  The  rivers  are  numerous  and 
of  great  magnitude.  From  the  configuration  of 
the  country  they  almost  all  flow  in  a  northerly 
direction,  and  belong  to  the  basin  of  the  .A.rctic 
Ocean.  The  chief  exceptions  are  the  Anadir  and 
the  affluents  of  the  Amur  in  the  east,  and  the  Sir 
Daria,  Amu  Daria,  and  other  streams  in  the 
southwest.  The  great  rivers  belonging  to  the 
basin  of  the  Arctic  Ocean  flow  for  the  most  part 
through  immense  tracts  of  level  country,  and 
hence  are  remarkable  at  once  for  the  length  of 
their  course,  the  volume  of  water  which  they  ac- 
cumulate from  numerous  and  important  al^fluents, 
and  the  few  obstacles  which  they  present  to  a- 
continuous  navigation.  The  advantages  which 
they  oflper  in  the  latter  respect  are  diminished 
by  the  long  period  during  which  they  are  frozen 
over ;  but  even  then  they  do  not  cease  to  be 
available  for  traffic,  and  become,  in  fact,  the 
great  highways  of  the  country.  The  Obi  is 
one  of  the  largest  rivers  of  the  Old  World  ;  the 
length  of  its  course  is  2,400  miles,  and  the  area 
of  its  basin  is  1,224,435  square  miles.  Among 
its  important  affluents,  many  of  them  so  large  as 
to  be  entitled  to  rank  as  magnificent  rivers,  are 
the  Irtish,  Ishim,  and  Tobol.  which,  by  uniting 
their  streams,  more  than  double  its  volume: 
the  Tom,  Tchulin,  and  Ket.  The  estuary  of  the 
Obi  forms  a  gulf  from  70  miles  to  80  miles  wide, 
and  about  400  miles  long.  Large  quantities  of 
fish  are  taken  in  this  river  and  its  tributaries. 
The  Yenisei,  the  second  river  in  importance, 
draws  its  waters  from  an  area  of  not  less  than 
1,020,000  square  miles.  The  length  of  its  course, 
if  measured  from  the  commencement  of  the 
Selenga,  its  remotest  tributary,  exceeds  that  of 
the  Obi  by  100  miles.  Its  most  important 
affluents  are  the  Selenga,  which,  before  entering 
Lake  Baikal,  drains  an  area  of  more  than  140,000 
square  miles ;  the  Angara,  which  receives  the 
discharge  of  the  lake,  and  in  the  lower  part  of  its 
course  takes  the  name  of  Upper  Tunguska ;  the 
;\Iiddle  Tunguska,  and  the  Lower  Tunguska. 
The  estuary  of  the  Yenisei  is  about  20  miles 
wide,  and  200  miles  long.  The  Lena  has  a  course 
of  about  2,000  miles,  and  drains  an  area  of  about 
800,000  square  miles.  It  rises  hardly  20  miles 
to  the  west  of  Lake  Baikal,  and  becomes  nav- 
igable at  50  miles  from  its  source.  Its  principal 
affluents  are  the  Vitim,  which  has  a  course  of 
700  miles,  of  which  a  considerable  part  is  navi- 
gable:  the  Olekma.  which  flows  500  miles 
through  interminable  forests :  the  Aldan,  which 
drains  an  extensive  tract  of  table-land  between 
Ion.  125°  and  140°  E. ;  and  the  Viliui,  which  rises 
in  a  mountainous  district  not  far  from  the  Lower 
Tunguska.  and  flows  west  for  about  600  miles. 
The  most  important  of  the  minor  rivers  which 
send  their  waters  directly  to  the  Arctic  Ocean 
are  the  Olenek.  between  the  Yenisei  and  Lena; 
and  to  the  east  of  the  latter,  the  Tndighirka  and 
Kolyma.    The  only  important  lakes  are  those  of 
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Baikal  in  tlie  government  of  Irkutsk,  tlie  Sea  of 
Aral,  and  Balkash-Nor  or  Tenghiz,  in  the  south- 
west. Numerous  other  lakes  are  scattered  over 
the  surface,  and  more  especially  in  the  tundras, 
where  whole  chains  of  them,  covering  extensive 
tracts,  not  unfrequently  occur. 

Geology  and  Minerals. —  Granite  and  crystal- 
line schists  are  found  chiefly  on  the  eastern 
slopes  of  the  Ural  Mountains,  in  the  south  among 
the  mountain-ranges  of  the  Altai  as  far  north  as 
lat.  57°  N.,  and  between  Ion.  85°  and  120°  E., 
chiefly  in  the  governments  of  Tomsk  and  Irkutsk, 
on  both  sides  of  the  Upper  Tunguska  and  east 
of  the  Yenisei ;  in  the  upper  part  of  the  basin 
of  the  Middle  Tunguska ;  and  in  the  very  east- 
ern e.xtremity  of  the  countr>',  from  Ion.  165° 
to  the  shores  of  Bering  Strait.  The  volcanic 
rocks  belong  mostly  to  the  Tertiary  period,  and 
are  found  chiefly  in  the  south,  in  connection 
with  the  granite  and  crystalline  schists  above 
described.  They  compose  the  great  mass  of  the 
mountain-range  which  skirts  the  western  shores 
of  Lake  Baikal,  and  are  seen  in  a  still  more 
magnificent  and  interesting  form  in  the  moun- 
tains which  proceed  from  north  to  south,  nearly 
through  the  centre  of  the  Peninsula  of  Kam- 
chatka, where  are  several  active  volcanoes. 
Palaozoic  rocks,  including  the  rocks  belong- 
ing partly  to  the  Silurian,  partly  to  the  De- 
vonian, and  partly  to  the  Carboniferous  systems, 
are  developed  chiefly  in  the  south,  where  they  oc- 
cupya  large  space  in  the  form  of  a  triangle,theapex 
of  which  is  at  the  town  of  Irkutsk,  and  the  base 
on  the  parallel  of  60°,  between  Ion.  85°  and 
120°  E.  Another  large  development  of  the  same 
rocks  is  seen  on  the  northwest  and  north  of 
the  Sea  of  Okhotsk,  and  to  a  considerable  dis- 
tance inland.  Secondary  rocks  higher  in  the 
series  than  the  Carboniferous  system  commence 
near  the  northern  shores  of  Lake  Tenghiz,  and 
Stretch  northward,  occupying  a  considerable  tract 
on  both  sides  of  the  upper  valley  of  the  Irtish; 
a  more  partial  devclopiiient  of  the  same  rocks 
is  seen  on  the  north  of  the  Obi,  commencing 
near  the  confluence  of  the  Ket,  and  extending 
north  in  a  comparatively  narrow  belt  to  the 
sources  of  the  Taz.  The  most  extensive  forma- 
tion in  Siberia  is  the  Tertiary,  which  stretches 
almost  continuously  from  the  last  slopes  of  the 
Ural  Mountains  east  across  the  Obi  to  the  val- 
ley of  the  Yenisei ;  and  in  other  quarters,  though 
more  mtermingled  witli  earlier  formations, 
covers  no  inconsideralile  portion  of  the  whole 
surface.  The  shores  of  the  Arctic  Ocean,  almost 
throughout  their  whole  extent,  and  to  a  consider- 
able distance  inland,  have  a  deep  alluvial  cov- 
ering, remarkable  for  containing  deposits  of 
fossil  elephants  and  other  animals  in  such  quan- 
tities that  the  ivory  obtained  from  them  forms 
an  iniporlant  article  of  commerce.  The  minerals 
of  Sil)cria  are  evidently  of  immense  value,  and 
though  the  real  extent  nf  surface  on  wliicli  they 
are  found  is  as  yet  only  roughly  guessed  at, 
there  caniiol  be  a  doubt  that  the  most  precious 
of  all  the  metals  exists  tlicre  in  greater  abun- 
dance than  in  any  other  part  of  the  Old  World, 
rill  recently  the  auriferous  deposits  were  sup- 
posed to  be  almost  confined  to  the  eastern  slopes 
of  the  L'ral  Mountains,  and  to  occujiy  a  zone  ex- 
tending over  from  5°  to  6°  of  latitude  to  the 
north  and  south  of  Ekaterinburg;  hut  it  has 
been  discovered  that  some  of  the  eastern  regions, 
particularly   in  the  governments  of  Tomsk  and 


Yeniseisk,  are  highly  auriferous,  and  that  a  tract 
larger  in  area  than  the  whole  of  France  contains 
gold,  not  in  its  alluvia,  hut  in  the  very  matrix 
of  its  rocks  of  palaeozoic  schists  and  limestones, 
which,  when  pounded  and  analyzed,  are  found  to 
be  more  or  less  impregnated  with  gold.  The 
principal  mining  districts  are  those  of  the  Ural 
already  mentioned,  the  .Mtai.  and  Nertchinsk, 
in  the  basin  of  the  Amur.  Besides  gold,  iron, 
copper,  silver,  platinum,  lead,  tin,  and  zinc  are 
found  in  greater  or  less  abundance.  The  other 
notable  minerals  of  Siberia  are  the  emerald  and 
topaz,  of  which  there  are  celebrated  mines  at 
Nertchinsk;  salt,  found  in  natural  crystals  on 
the  banks  of  lakes,  chiefly  in  the  steppes  of 
Ishim  and  Baraba ;  jasper  and  porphyry  of  great 
beauty,  quarried  especially  in  the  valley  of  the 
Charysh  among  the  Altai  Mountains;  lapis- 
lazuli,  found  among  the  mountains  in  the  vicin- 
ity of  Lake  Baikal ;  diamonds,  found  occasionally 
on  the  eastern  slopes  of  the  Ural  Mountains ; 
malachite,  obtained  in  greater  or  less  quantity 
from  all  the  mining  districts,  containing  copper; 
and  mica,  in  the  form  of  large  plates,  extensively 
used  as  a  substitute  for  glass,  and  found  in 
greatest  abundance  on  the  banks  of  the  Vitim. 

Climate—  This  country  is  remarkable  for  its 
rigor.  The  isothermal  line  which  skirts  the 
southern  coast  of  Iceland,  in  proceeding  east, 
descends  rapidly  till  it  reaches  Saint  Peters- 
burg, and  then  more  gradually  till  it  reaches  Ion. 
100  E.,  where  it  is  found  in  lat.  52°.  From 
this  it  proceeds  nearly  due  east,  passing  through 
the  southern  part  of  Lake  Baikal,  the  town  of 
Nertchinsk,  and  the  southern  e-xtremily  of 
Kamchatka.  It  thus  appears  that  the  southern 
coast  of  Iceland,  in  lat.  6.?°,  has  the  same  mean 
temperature  as  eastern  Siberia  in  lat.  52° ;  in 
otlier  words,  that  in  proceeding  from  west  to 
east  the  cold  increases  so  much  as  to  make  places 
in  the  same  latitude  as  Berlin  to  have  a  climate 
nearly  as  cold  as  Iceland.  In  the  same  maimer 
the  line  of  permanent  ground-frost  descends  in 
parts  of  Siberia  as  far  south  as  lat.  56°,  nearly 
the  same  as  that  of  Edinburgh;  and  over  the 
whole  country  to  the  east  of  the  Ural  Moun- 
tains is  as  low  as  lat.  60°.  Erman  found  that 
annually  between  17  December  and  iS  February, 
and  most  frequently  in  the  first  three  weeks 
of  January,  cold  is  experienced  exceeding  90° 
F.  below  the  freezing-point  ;  and  that  for 
two  entire  months,  or  one  sixth  part  of  the 
wliole  year,  mercury  is  a  solid  body.  This  ex- 
treme winter  is  succeeded  by  an  exceedingly 
warm  summer.  Thaw  usually  commences  on 
the  1st  of  .'\pril,  and  the  temperature  increases 
rapidly  till  it  attains  its  maximum  in  July.  In 
this  month  the  average  height  of  the  tliermom- 
eler  is  about  66°  F.,  but  it  not  unfrequently 
rises  in  the  shade  above  77°.  In  Yakutsk,  where 
the  cold  is  severest,  notwithstanding  its  long  and 
extreme  winter,  there  are  12H  days  in  the  year 
without  frost  ;  and  within  that  period  several 
kinds  of  gr;iin,  nut  excluding  wheat,  have  time 
to  attain  maturity;  and  in  rich  alluvial  soils 
often  profluce  a  return  of  fiftccn-fold. 

Manufactures  and  Commerce. —  The  manu- 
factures are  limited,  and  are  confined  for  the 
most  part  to  a  few  of  the  larger  towns,  where 
government  factories  have  been  established.  The 
more  important  articles  are  leather,  earthenware, 
porcelain,  glass,  and  hardware.  In  some  pl.iccs, 
as'  at   Telma,   large  woolen  and  linen   factories 
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emptoy  a  considerable  number  of  hands,  chiefly 
exiles,  in  weaving  woolen  and  linen  cloth,  and 
in  conducting  all  the  previons  processes  of  pre- 
paring the  wool,  flax,  etc.  The  trade  is  of  con- 
siderable extent;  and  in  so  far  as  confined  to  the 
produce  of  the  country  consists  chiefly  of  cattle, 
fish,  caviar,  furs,  skins,  and  metals.  A  very  im- 
portant transit  trade  is  also  carried  on  across 
the  country  between  Russia  in  Europe  and 
China.  From  the  latter  part  by  far  the  most 
important  article  is  tea,  both  in  the  dried  leaf 
and  in  the  form  of  cakes  or  bricks.  The  greater 
part  of  the  latter  is  disposed  of  to  the  nomadic 
tribes,  and  a  very  large  proportion  of  the  former 
never  passes  beyond  the  limits  of  Siberia,  but  is 
retained  for  home  consumption.  Other  articles 
of  importance  from  China  are  coarse  cotton 
stuffs,  rhubarb,  silks,  satins,  etc.  The  chief  mart 
for  this  trade  is  the  town  of  Kiachta,  and  exten- 
sive fairs  are  held  at  various  places.  For  the 
interior  traffic  the  rivers  naturally  furnish  the 
most  important  conveyance ;  but  when  these  be- 
come closed  with  ice  other  means  of  conveyance 
must  be  resorted  to,  among  which  the  most 
characteristic  is  that  of  sledges  drawn  by  rein- 
deer or  dogs.  Great  impetus  has  been  given  to 
commerce  and  colonization  generally  throughout 
the  region,  by  tlie  completion  of  the  railway, 
the  longest  in  the  world,  connecting  the  far 
Orient  with  Europe.  (See  Trans-Siberian 
Railway.)  The  length  of  railways  throughout 
Asiatic  Russia  in  1903  was  g.026  miles.  A  trade 
by  sea  has  also  been  opened  up  between  Eu- 
rope and  the  rivers  Obi  and  Yenisei. 

Ethnology. —  The  races  and  tribes  scattered 
over  the  different  parts  of  Siberia  are  so  nu- 
merous that  little  more  can  be  done  here  than 
to  give  the  names  of  the  more  important.  At 
least  two  thirds  of  the  whole  population  is  Rus- 
sian, and  consists  either  of  voluntary  emigrants, 
who  have  found  it  their  interest  to  settle  in  the 
country,  or  of  exiles  and  their  descendants.  In 
regard  to  the  exiles  Siberia  is  merely  a  penal 
settlement,  and  hence  that  portion  of  the  popula- 
tion which,  as  coming  from  Europe,  ought  to  be 
the  most  civilized,  is  not  likely  to  be  the  most 
exemplary.  A  more  unsophisticated,  and  far 
more  interesting,  population  is  furnished  by  the 
indigenous  tribes.  Beginning  at  the  Ural  Moun- 
tains and  proceeding  eastward  we  find  the 
Samoyedes  in  the  northwest.  Immediately  south 
of  these  the  Ostiaks  occupy  both  sides  of  the 
Obi,  up  to  the  confluence  of  the  Irtish,  the  north- 
ern part  of  the  steppe  of  Baraba,  and  the 
whole  of  the  woody  region  eastward  to  the 
banks  of  the  Yenisei.  They  live  by  fishing  and 
hunting,  and  though  their  physical  structure  is 
by  no  means  robust  they  display  both  great  dex- 
terity and  courage  in  attacking  the  larger  and 
fiercer  animals,  both  of  the  land  and  water. 
Some  of  them  have  embraced  Christianity,  but 
the  great  majority  continue  addicted  to  Shaman- 
ism. In  the  south,  among  the  Altai  Mountains, 
the  Kalmucks  predominate,  but  have  laid  aside 
a  number  of  the  usual  peculiarities  of  their  race. 
They  subsist  chiefly  on  the  produce  of  their 
horses,  cattle,  and  sheep,  and  cultivate  a  little 
grain  and  tobacco.  They  have  some  skill  in 
mechanical  arts,  particularly  in  the  working  of 
iron,  and  make  their  own  gunpowder.  Though 
not  Buddhists  they  arc  generally  addicted  to 
other  forms  of  superstition.  Among  the  eastern 
slopes   of   the  AhVi  are  several   Turkish  tribes. 


The  Buriats  dwell  chiefly  on  both  sides  of  Lake 
Baikal,  and  eastward  as  far  as  the  Onon.  They 
are  of  Mongol  origin,  and  closely  allied  to  the 
natives  of  the  northern  provinces  of  China  both 
in  language  and  customs.  The  Tunguzes  or 
Toongooses  are  the  most  widely  dispersed  of  all 
the  native  tribes,  being  found  throughout  many 
parts  of  Siberia  from  the  Arctic  shores  to  the 
frontiers  of  China.  They  are  considered 
the  best-formed  of  the  native  Siberians,  are 
very  expert  horsemen,  and  live  chiefly  by  hunt- 
ing. The  Yakuts  live  intermingled  with  the  Tun- 
guzes, and  confine  themselves  almost  entirely  to 
the  rearing  of  horses  and  cattle,  and  the  prepa- 
ration of  dairy  produce  from  them.  They  are  of 
Tartar  origin,  and  not  a  few  of  them  are  nomi- 
nal converts  to  Christianity,  though  the  majority, 
like  the  Tunguzes,  still  adhere  to  Shamanism. 
The  Tchuktches  occupy  the  northeastern  portion 
of  Siberia,  and  their  language  proves  them  to 
have  a  common  origin  with  the  Esquimos. 
Some  of  them  spend  their  time  in  hunting  and 
fishing,  while  others  are  nomadic  in  their  habits. 
Interesting  and  valuable  information  on  these 
tribes  was  collected  by  the  Morris  K.  Jesup 
Expedition  which  returned  to  the  United  States 
in  1904. 

History. — Siberia  appears  to  have  been  partly 
conquered  by  Genghis-Khan  and  his  successors, 
but  did  not  become  known  to  Europe  till  1580, 
when  a  Cossack  called  Yermak  Timofeyew,  who 
had  long  robbed  the  vessels  which  navigated  the 
Volga,  finding  himself  hotly  pressed  by  the  Czar 
of  Moscow,  crossed  over  into  Asia  with  his  ac- 
complices. Their  number  sufficed  to  form  a 
small  army,  and  their  courage  soon  enabled  them 
to  acquire  extensive  settlements.  These  Yermak 
offered  to  the  czar  on  the  condition  of  obtaining 
pardon.  The  offer  was  accepted,  and  thus  Rus- 
sia for  the  first  time  obtained  a  footing  in  Asia. 
The  territories  thus  conquered  belonged  to  the 
Tartar  prince  Kutshum-Khan,  and  included  his 
residence,  which,  called  by  the  natives  Isker, 
and  by  the  Cossacks  Sibir,  has  given  name  to 
the  whole  country.  The  conquests  of  Yermak 
were  gradually  extended,  till  the  whole  country 
west  of  the  Obi  was  subjected  to  the  czar.  In 
1604  the  town  of  Tomsk  was  founded,  and  be- 
came a  centre  from  which  new  expeditions  were 
fitted  out  and  new  conquests  made.  Private 
adventurers,  instigated  chiefly  by  the  hope  of 
plunder,  proceeded  in  all  directions  to  the  south, 
where,  not  without  serious  reverses,  they  suc- 
ceeded in  expelling  the  Kirghiz ;  and  to  the  east, 
where  they  entered  the  basin  of  the  Lena,  sub- 
dued the  Yakuts,  and  finally,  after  passing  the 
Aldan  Mountains,  reached  the  Sea  of  Okhotsk. 
In  the  neighborhood  of  Lake  Baikal  a  formidable 
resistance  was  made  by  the  Buriats,  but  their 
subjugation  was  finally  completed  in  1658.  The 
town  of  Nertchinsk,  which  has  since  become  so 
celebrated  for  its  mines,  was  then  founded,  and, 
two  years  after,  that  of  Irkutsk,  A  further 
extension  of  conquests  to  the  south  brought  the 
adventurers  into  collision  with  the  Chinese,  and 
both  governments  taking  part  in  the  quarrel,  » 
war,  threatening  the  existence  of  one  or  other 
of  the  empires,  became  imminent.  It  was,  how- 
ever, prevented,  partly  by  the  intervention  of 
the  Jesuits  resident  at  Peking,  and  a  treaty  in 
1689  definitely  fixed  the  boundaries  of  the  two 
empires.  A  second  treaty  in  1727,  confirming  the 
former,    regulated    the    -:ommercial    intercourse. 
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and  confined  it  to  the  two  localities  of  Kiachta 
and  Maimachen.  Never  has  so  lar^e  a  territory 
been  acquired  at  so  little  expense.  Russia, 
almost  without  any  expenditure  of  her  own 
means,  and  chiefly  by  the  aid  of  a  few  Cossack 
adventurers,  in  little  more  than  a  century  more 
than  doubled  her  area.  The  greater  part  of 
it  indeed  is  a  frozen  inhospitable  region,  which 
must  always  remain  comparatively  worthless ; 
but  vast  tracts  possess  a  climate  and  soil  well 
adapted  for  agriculture,  and  seem  destined  to 
become  the  abodes  of  a  dense  population  engaged 
in  agriculture,  mines  and  fisheriej.  The  Russian 
dominions  were  extended  by  the  acquisition  of 
the  Amur  territory  and  coast  regions  of  Man- 
churia ceded  by  China  in  1858  and  i860,  and  by 
later  acquisitions  already  detailed  under  Russia. 
Bibliography. —  Aulagnon,  'I,a  Siberie  Eco- 
nomique  (1901);  Cobbold,  'Innermost  Asia' 
(1900)  ;  Dolgorukoff,  'Guide  over  Siberia'  (an- 
nual) ;  Fraser,  'The  Real  Siberia'  (1902); 
Hedin,  'Through  Asia'  (1898);  Jefferson, 
'Roughing  it  in  Siberia'  (1897)  ;  Krausse,  'Rus- 
sia in  Asia'  (1899)  ;  Lansdell,  'Russian  Central 
Asia'  (1885)  ;  Skrine  and  Ross,  'The  Heart  of 
Asia'  (1899);  Stadling,  'Through  Siberia' 
(1901). 

Siberian  Railway.  See  Trans-Siberi.\n 
Railway. 

Sibley,  sib'li,  Henry  Hastings,  American 
soldier:  b.  Detroit,  Alich.,  20  Feb.  181 1;  d.  Saint 
Paul,  Minn.,  18  Feb.  1891.  He  was  chosen  dele- 
gate to  Congress  from  Wisconsin  and  Minne- 
sota Territories  in  1849,  representing  both  in  a 
similar  capacity  until  1853.  He  was  elected  the 
first  governor  of  Minnesota  1858,  and  through 
his  personal  efforts  he  successfully  brought  the 
Sioux  war  to  a  close  1863.  The  later  years  of 
his  life  were  occupied  with  the  general  educa- 
tional interests  of  his  State. 

Sibley,  Henry  Hopkins,  American  gen- 
eral: b.  Natchitoches,  La.,  25  May  1816;  d. 
Fredericksburg,  Va.,  23  Aug.  1886.  He  was 
graduated  from  the  United  States  Military 
Academy  in  1838,  served  in  the  I-'lorida  and 
Mexican  wars,  and  at  the  outbreak  of  the  Civil 
War  entered  the  Confederate  service  and  reached 
the  rank  of  brigadier-general.  At  the  close  of 
the  war  he  went  into  the  service  of  the  Khedive 
of  Egypt  where  he  held  the  commission  of 
brigadier-gencml. 

Sibley,  Hiram,  American  liiiancior:  b. 
North  .Adams,  Mass.,  6  Feb.  1807 ;  d.  Rochester, 
N.  v.,  12  July  1888.  In  his  early  life  he  worked 
as  shoemaker,  and  later  as  journeyman  ma- 
chinist in  a  cotton-factory.  In  1843  he  estab- 
lished a  banking  business  at  Rochester  and  later 
was  elected  sheriff  of  Monroe  Comity.  He  was 
interested  in  the  early  experiments  in  electric 
telegraph  and  aided  in  securing  an  apjiropriation 
from  Congress  to  further  the  inventions  of  Sam- 
uel F.  B.  Morse.  He  combined  with  other  cap- 
italists, among  whom  was  Ezra  Cornell,  and 
consol'dated  the  small  existing  telegraph  com- 
panies into  the  Western  Union,  which  was  char- 
tered by  the  legislatures  of  New  York  and 
Wisconsin  in  1856.  He  was  elected  president  of 
ihe  company  and  held  the  office  for  ten  years. 
In  18(11,  he  began  the  conslniclion  of  a  trans- 
rnntinental  raihv.ay  tliat  was  afterward  incor- 
pnratcrl    witli    the    Eastern    systems,    making    a 


continuous  line  from  the  Atlantic  to  the  Pacific 
He  projected  a  telegraphic  line  with  Europe  by 
way  of  Bering  Strait  and  Siberia  and  to  this 
end  obtained  valuable  franchises  from  Russia, 
but  the  project  was  abandoned  when  the  success 
of  the  submarine  telegraph  was  assured.  After 
retiring  from  the  telegraph  business  he  engaged 
in  railroading,  mining  operations  and  various 
other  industries.  He  owned  large  tracts  of  im- 
proved land  and  was  interested  in  a  seed  and 
nursery  business  at  Rochester.  He  founded  the 
Sibley  College  of  Mechanical  Arts  at  Cornell 
University  and  presented  Sibley  Hall  to  the 
University   of   Rochester. 

Sibley  College,  a  department  of  Cornell 
University.     See  Cornell  University. 

Siboney,  se-bo-na'e,  Cuba,  a  village  10 
miles  southeast  of  Santiago  de  Cuba,  near  which 
the  United  States  troops  disembarked  in  the 
Spanish-.\merican  War.  It  was  the  scene  of  a 
sharp  struggle  between  the  American  and  Span- 
ish forces  23  June  1898.  Four  troops  of  Rough 
Riders,  under  Colonels  Wood  and  Roosevelt, 
were  ambushed  at  this  point  and  16  .\mericans 
were  killed.  Notwithstanding  their  surprise  and 
losses  the  Americans  charged  up  the  hill  with 
such  intrepidity  that  the  Spaniards  abandoned 
their  block-house  and  fortified  position,  leaving 
40  of  their  dead  behind.  The  village  was  found 
to  be  infested  with  yellow  fever,  and  in  July 
was  burned  to  the  ground  at  the  request  of  the 
medical  officers. 

Sibonga,  se-bong'a,  Philippines,  pueblo, 
province  of  Cebu,  on  the  east  coast,  28  miles  west 
of  Cebu,  the  provincial  capital.  It  is  on  the  coast 
highway,  has  a  good  anchorage,  and  is  open 
to  coastwise  trade.     Pop.  23,455. 

Sibutu,  se-boo'too,  an  island  of  the  Tawi 
Tawi  group,  Suki  Archipelago,  Philippines,  30 
miles  southwest  of  the  island  of  Tawi  Tawi ;  18 
miles  long,  two  miles  wide;  area  36  square  miles. 
The  surface  is  mostly  flat,  with  a  conical  hill  in 
the  centre  rising  to  the  height  of  500  feet.  It 
is  heavily  wooded,  and  the  soil  is  fertile,  but 
there  is  no  agricullnre;  there  is  a  transient  pop- 
ulation of  Moro  and  Suhi  fishermen  and  a  small 
village  on  the  southeast  coast.  This  island  was 
found  to  he  nine  miles  outside  the  western  line 
of  demarcation  tmder  the  Paris  treaty  with 
Spain,  and  in  1900  was  brouglit  (with  Cagayan) 
by  the  United  States  for  $100,000. 

Sibuyan,  se-boo-yiin',  an  island  of  the 
Romblon  group.  Philippines,  the  second  largest 
and  most  eastern  island  of  the  group.  50  miles 
north  of  Panay ;  area  90  square  miles.  It  is 
very  mnuiUainnus,  the  highest  jieak  being  Mount 
Sibuyan  (6,424  feel):  there  are  three  jirincipal 
rivers,  and  a  number  of  smaller  rivers  and 
streams  which  furnish  excellent  drinking  water. 
The  island  is  heavily  wooded,  and  the  soil  very 
fertile,  but  the  inhabitants  lack  thrift  and  in- 
dustry, and  no  attempt  is  made  to  develop  their 
natural  resources.  Some  rice,  vegetables, 
and  an  inferior  quality  of  tobacco  are  raised, 
for  home  use  only.  Gold  is  found  in  the  sands 
of  the  Nailog  River,  and  a  number  of  the  in- 
habitants are  engaged  in  placer  mining:  trepang 
and  tortoise  shells  are  gathered  on  the  coast. 
Pop.   18,000. 

Sibyl,  sib'il,  and  Sib'yiline  Books.  Certain 
women  supposed  to  be  inspired  by  a  deity  were 
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called  Sibyls  by  the  Greeks.  Regarding  their 
number  and  their  native  countries  ancient 
writers,  Greek  and  Latin,  are  greatly  at  va- 
riance. Neither  Homer  nor  Herodotus  makes 
any  mention  of  a  Sibyl ;  but  Heraclitus,  the 
philosopher,  who  was  a  little  earlier  than  the 
father  of  history,  mentions  one  Sibyl.  Aris- 
tophanes, Plato  and  the  author  of  a  book,  'Won- 
derful Stories,'  anciently  attributed  to  Aristotle, 
appear  to  know  of  only  one  Sibyl.  Varro.  the 
great  Roman  polymath,  reckons  ten  Sibyls, 
namely  the  Persic.  Delphic,  Cumsean  (of  Cumse 
in  Italy),  Erythraean,  Samian,  Cuman  (of 
Cymae  in  yEolis),  Hellespontic,  Phrygian, 
Libyan  and  Tiburtine  (worshipped  at  Tibur). 
These  Sibyls  lived  in  different  epodes,  and,  ac- 
qording  to  Pausanias  the  earliest  was  the 
Libyan ;  he  refers  the  Erythraean  Sibyl  to 
the  time  of  the  Trojan  war;  his  third  Sibyl  is  the 
Cumaean  (of  Italian  Cumae),  the  most  celebrated 
of  them  all.  In  the  traditional  history  of  the 
Roman  kings,  she  sold  to  Tarquin  the  Proud 
the  Sibylline  books.  First  she  offered  him 
nine ;  these  refused,  she  burned  three  and  offered, 
at  the  same  price,  the  remaining  six ;  Tarquin 
again  refused  to  buy,  whereupon  other  three 
were  burned  and  the  last  three  offered,  still  at 
the  same  price,  and  were  bought  by  Tarquin. 
In  these  books  was  written  the  fate  of  the  Ro- 
man people  and  state.  They  were  entrusted  to 
a  commission  of  15  members,  who  were  to 
consult  them  on  occasions  of  public  danger,  for 
direction  as  to  the  religious  observances  neces- 
sary to  avert  extraordinary  calamities  and  to 
expiate  prodigies ;  they  were  written  in  Greek 
hexameter  verses,  and  hence,  the  commission  of 
the  Quindecimviri  Sacris  Faciundis  was  always 
assisted  by  two  Greek  interpreters.  The  books 
were  preserved  in  a  stone  chest  deposited  in 
the  temple  of  Jupiter  Capitolinus  and  were  de- 
stroyed by  the  fire  that  consumed  the  temple  in 
the  year  83  B.C.  To  recover  the  Sibylline 
prophecies,  the  Senate  seven  years  after  sent 
ambassadors  to  Erythrx  in  the  Troad,  who 
brought  back  thence  about  1,000  verses;  other 
verses  were  collected  in  Ilium,  Samos.  Sicily, 
Italy  and  Africa.  In  addition  there  came  into 
circulation  about  this  time  a  great  many  so- 
called  Sibylline  oracles:  Augustus,  12  a.d.,  or- 
dered strict  search  to  be  made  for  these,  and  a 
great  many  of  the  spurious  oracles  were  burned ; 
the  authentic  Sibylline  verses  after  being  sub- 
jected to  critical  revision,  were  deposited  in  the 
temple  of  the  Palatine  Apollo ;  they  appear  to 
have  been  still  in  existence  as  late  as  the  year 
400.  The  Fathers  and  other  Christian  authors 
often  quote  the  Sibylline  verses  as  containing 
prophecies  of  Christianity :  a  memorable  in- 
stance of  this  is  the  coupling  of  Sibylla  with 
David  in  the  first  stanza  of  the  Dies  Ira-  — 
teste  David  cum  Sibylla,  witness  David  with 
the  Sibyl,  as  both  of  them  prophesying  the  de- 
struction of  the  earth  by  fire ;  these  Sibylline 
verses  were  undoubtedly  spurious,  most  of  them 
composed  by  learned  Jews  of  Alexandria  in  the 
century  next  preceding  our  era ;  such  of  them 
as  have  come  down  to  our  time  have  been  col- 
lected and  repeatedly  printed.  See  Renan.  <Hist. 
du  Peuple  d'Israel,'  t.  v.,  1.  iv.,  ch.  9,  'La  Sibylle 
Juive.' 

Sic'ard,     Montgomery,     .American     naval 
officer :  b.  Utica,  N.  Y.,  30  Sept.  1836 ;  d.  West- 


ernviUe,  N.  Y.,  14  Sept.  1900.  He  was  appointed 
acting  midshipman  in  185 1  and  rose  to  be  lieu- 
tenant in  iSbo.  He  was  assigned  to  the  Gulf 
blockading  squadron  in  1861  and  as  executive 
officer  on  the  Oneida  was  engaged  at  the  bom- 
bardment of  Forts  Jackson  and  Saint  Philip. 
He  assisted  in  the  destruction  of  the  Confed- 
erate flotilla  in  1S62,  participated  in  the  pas- 
sage of  the  Vicksburg  batteries  and  com- 
manded in  the  engagement  with  the  Confederate 
ram  Arkansas  in  that  year.  He  was  in  com- 
mand of  the  Seneca  in  both  attacks  on  Fort 
Fisher  and  was  in  charge  of  the  left  wing  in 
the  naval  land  assault  on  that  fort  15  Jan.  1865. 
He  was  engaged  in  various  commands  after 
the  Civil  War,  was  inspector  of  ordnance  at  the 
Boston  navy  yard  in  1880-2,  chief  of  the  bureau 
of  ordnance  in  1882-90.  and  in  1894-7  he  was 
successively  in  command  of  the  Portsmouth 
and  Brooklyn  navy  yards.  He  was  appointed 
commander-in-chief  of  the  North  Atlantic 
Squadron  in  1897  with  rank  as  rear-admiral,  but 
at  the  outbreak  of  the  Spanish  War  was  placed 
on  sick  leave.  After  partial  recovery  he  asked 
for  active  duty  and  w'as  appointed  president  of 
the  board  of  strategy.  He  was  retired  in  1898 
after  47  years  of  service. 

Sicard,  se-kiir,  Roch  Ambroise  Cucurron, 
educator  of  the  deaf  and  dumb:  b.  Fousseret, 
near  Toulouse,  20  Sept.  1742:  d.  Paris  10  May 
1822.  He  was  appointed  in  1786  director  of  a 
school  established  for  the  training  of  deaf- 
mutes  by  the  archbishop  of  Bordeaux.  In  1789 
he  removed  to  Paris,  and  was  chosen  successor 
to  the  Abbe  I'Epee  as  director  of  the  Paris  In- 
stitution for  Deaf-mutes.  He  made  some  im- 
portant improvements  in  the  system  of  his 
predecessor.  During  the  Revolution  he  narrow- 
ly escaped  with  his  life;  and  having  under  the 
Directory  become  one  of  the  conductors  of  the 
'Annales  Religieuses,'  it  was  only  by  conceal- 
ing himself  that  he  avoided  the  consequences 
of  a  sentence  of  exile  pronounced  against  him- 
self and  other  journalists.  On  the  overthrow 
of  the  Directory  he  resumed  his  duties  at  the 
school  of  instruction  for  the  deaf  and  dumb, 
and  in  1816  he  was  made  member  of  the  Acad- 
emy. Besides  other  works,  he  was  the  author 
of  'Cours  d'lnstruction  d'un  Sourd-muet  de 
Naissance*  ;  and  'Theorie  des  Signes  pour  I'ln- 
struction  des  Sourds-muets.'  Consult  Berthier, 
'L'Abbe  Sicard'   (1875). 

Sic'ca,  a  weight  in  India  of  about  180 
grains  troy.  The  sicca  rupee,  formerly  a  current 
coin  in  India,  contained  about  176  grains  of  pure 
silver,  and  was  equal  to  about  50  cents. 

Sicil'ian  Vespers,  the  name  given  in  his- 
tory to  the  massacre  of  the  French  at  Palermo, 
Sicily,  on  Easter  Monday,  30  March  1282.  be- 
cause the  first  stroke  of  the  vesper  bell  was  the 
signal  agreed  upon  for  the  massacre  to  begin. 
Charles  of  Anjou,  brother  of  Louis  IX.  of 
France,  had  become  master  of  Naples  and  Sicily 
by  the  defeat  and  death  of  King  Manfred  at  the 
battle  of  Benevento.  and  the  execution  of  Con- 
radin,  Manfred's  nephew,  and  rightful  king, 
who  was  only  about  sixteen  years  of  age. 
Charles  treated  his  Sicilian  subjects  as  a  con- 
quered people,  and  the  French  garrisons  in  Pa- 
lermo and  other  places  committed  the  gravest 
outrages  upon  the  inhabitants.  Women  especially 
were    victims    of    the    brutal    soldiery,   and    the 
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animosity  of  the  Sicilians  toward  the  French  be- 
came aroused  to  a  high  pitch.  Meantime  Gio- 
vanni di  Procida,  a  nobleman  who  had  been  de- 
prived of  his  estates  by  Charles  for  his  fidelity 
to  Manfred,  was  actively  seeking  to  bring  about 
the  expulsion  of  the  French  from  Sicily.  Con- 
stantia,  a  daughter  of  Manfred,  was  married  1o 
King  Peter,  of  Aragon,  and  Procida  appealed 
to  Peter,  and  also  procured  the  necessary  means 
to  enable  Peter  to  move  against  Charles.  The 
Sicilians,  encouraged  by  Procida,  and  directly 
inflamed,  it  is  stated,  by  a  gross  insult  offered 
to  a  young  Sicilian  bride  by  a  French  soldier, 
planned  a  general  uprising  and  massacre.  At 
the  appointed  signal  the  people  of  Palermo  fell 
upon  the  French,  sparing  neither  age  nor  sex, 
and  cutting  off  also  Sicilian  women  who  were 
companions  of  Frenchmen.  The  number 
massacred  was  about  8,000.  Messina  in  April 
followed  the  example  of  Palermo,  and  while 
Charles  was  besieging  Messina,  King  Peter 
landed  at  Palermo  with  10,000  foot-soldiers  and 
800  men-at-arms.  Charles  fled  to  Calabria,  and 
the  succession  to  the  crown  of  Sicily  was  set- 
tled on  James,  the  second  son  of  Peter  and 
Constantia,  the  ultimate  result  being  the  inde- 
pendence of  Sicily  under  Frederick,  a  brother 
of  James. 

Sicilies,  sis'i-liz.  The  Two,  a  former  king- 
dom of  Italy,  consisting  of  Naples  and  Sicily. 
After  the  fall  of  the  Western  Roman  Empire 
(476  A.D.)  Lower  Italy  became  subject  to  the 
Ostrogoths.  About  the  middle  of  the  6th 
century  Naples  and  Sicily  fell  under  the  power 
of  the  Greek  emperors.  Both  countries  were 
subject  to  one  governor,  the  exarch  of  Ravenna, 
who  conducted  the  administration  by  means  of 
dukes.  During  the  contest  between  the  exarchs 
and  Lombards  there  sprung  up.  in  the  pth 
century,  several  independent  duchies,  such  as 
Salerno,  Capua,  and  Tarcnto.  The  most  power- 
ful was  the  Lombard  duchy  of  Benevento. 
Naples,  Amalfi,  and  Gaeta  maintained  them- 
selves as  republics.  About  the  same  time  the 
Saracens  invaded  Calabria  from  Sicily.  They 
conquered  Bari  and  contended  with  the  Greeks 
for  the  possession  of  Lower  Italy,  until  the 
Emperor  Otho  I.  (967)  subjected  Benevento  to 
the  German  Empire.  Germans,  Greeks  and 
Arabs  now  struggled  for  the  possession  of  this 
beautiful  country.  This  induced  some  warlike 
adventurers,  Normans  from  France,  in  the 
nth  century,  to  try  their  fortune  here.  They 
assisted  the  Greek  duke  Sergius  against  Prince 
Pandorf  of  Capua,  and  were  rewarded  with 
the  tract  of  land  on  which  they  founded  the 
town  of  Aversa.  More  Normans  soon  followed. 
In  1047  the  12  sons  of  Tancrcd  de  Hautcville, 
a  count  in  Lower  Normandy,  came  in  with  their 
followers.  Among  these  brothers  Robert  Guis- 
card  was  the  boldest  and  most  artful.  He  con- 
trived to  gain  over  the  peasants,  and  formed 
out  of  them  his  best  soldiers.  His  policy  led 
him  to  hold  .'\pulia,  which  he  had  conquered,  as 
a  Papal  fief  (1053):  and  he  promised  likewise 
to  hold  as  Papal  fiefs  such  tracts  as  should  af- 
terward be  subdued  by  the  Normans  in  Cala- 
bria and  Sicily.  He  then  (1060)  took  the 
title  of  Duke  of  Apulia  and  Calabria.  His 
youngest  brother,  Count  Roger,  conquered 
Sicily  in  1072,  and,  after  the  death  of  Count 
Robert  and  his  sons,  united  in  his  own  person 


the  whole  power  of  the  house  of  Hautevillc.  His 
son  and  successor,  Roger  II.,  completed,  after 
lioi,  the  conquest  of  all  Lower  Italy  by  subdu- 
ing Capua,  Amalfi,  and  Naples,  at  that  time  cele- 
brated commercial  republics.  He  then  received, 
in  1 130,  from  the  anti-pope  Anacletus  II.,  by 
whom  he  was  solemnly  infeoffed,  the  title  of 
King  of  Apulia,  Calabria,  and  Sicily.  Uniting 
Sicily  to  his  Italian  dominions  he  now  called  his 
kingdom  the  Kingdom  of  the  Two  Sicilies. 
This  union  of  Naples  and  Sicily  continued  150 
years.    Each  countrj'  preserved  its  existing  laws. 

In  1268  Charles  of  Anjou,  brother  of  Louis 
IX.  of  France,  caused  the  legitimate  heir,  Con- 
radin  of  Swabia,  to  be  beheaded.  Sicily  freed 
herself  in  1282  from  the  oppressions  of  the 
French  by  the  aid  of  King  Pedro  of  Aragon,  and 
Naples  was  now  separated  from  it,  Sicily  being 
under  the  kings  of  Aragon,  while  Naples  was 
under  the  Angevin  dynasty.  This  dynasty  was 
dispossessed  in  1442  by  Philip  V.  of  Aragon,  who 
bestowed  Naples  on  his  natural  son  Ferdinand.      ' 

In  1504  Sicily  was  again  united  to  Naples  un- 
der the  Spanish  crown,  and  governed  by  vice- 
roys till  1713,  when  the  peace  of  Utrecht  again 
divided  the  Two  Sicilies,  Naples  falling  to  .\rch- 
duke  Charles  of  Austria,  Sicily  to  Duke  Victor 
Amadeus  of  Savoy.  King  Philip  V.  of  Spain 
reconquered  Sicily  in  1718,  at  the  instigation  of 
Alberoni,  but  was  forced  to  cede  it  to  Austria 
in  1720,  Savoy  receiving  Sardinia  in  exchange, 
by  which  means  the  Two  Sicilies  became  a  part 
of  the  Austrian  dominions.  In  1734  the  Spanish 
Infante  Don  Carlos,  son  of  Philip  V.,  at  the 
head  of  an  army  invaded  Naples,  conquered 
both  the  continental  and  the  insular  part  of  the 
kingdom,  and  was  crowned  at  Palermo  in  1735 
as  Charles  IV.  This  change  was  sanctioned  by 
the  treaty  of  Vienna  (1783),  and  till  i860  this 
line  of  the  Bourbon  family  maintained  posses- 
sion of  the  Two  Sicilies,  except  for  a  few  years 
during  the  Napoleonic  period,  when  Joseph 
Bonaparte  and  Joachim  Murat  reigned  on  the 
tnainland  as  kings  of  Naples.  In  I7,sg,  when 
Charles  IV.  ascended  the  Spanish  throne  under 
the  name  of  Charles  III.,  he  conferred  the 
kingdom  of  the  Two  Sicilies  on  his  third  son 
Ferdinand,  and  decreed  at  the  same  time  that  it 
should  never  again  be  united  to  the  Spanish 
monarchy.  The  reign  of  Ferdinand  extended 
through  the  stormy  period  of  the  French  Revo- 
lution and  the  subsequent  European  commotions. 
His  successors,  Francis  I,,  Ferdinand  II. 
(Bomba),  and  Francis  II.  were  despotic  tyrants 
who  forced  the  people  into  periodic  revolt,  put 
down  with  nuich  severity.  In  i860,  however,  an 
insurrection  broke  out  in  Sicily,  and  an  expedi- 
tion of  volunteers  from  Piedmont  and  other 
Italian  provinces  under  Garibaldi  sailed  from 
Genoa  to  the  assistance  of  the  insurgents.  The 
result  was  that  the  Neapolitan  troops  were 
driven  from  the  island.  Garibaldi,  following 
up  his  success,  crossed  over  to  the  mainland, 
where  he  met  little  or  no  opposition ;  Francis 
II.  fled  from  Naples;  the  strong  places  in  liis 
hands  were  reduced:  and  by  a  popular  vote  the 
kingdom  of  the  Two  Sicilies  ceased  to  exist  as 
such  and  became  an  integral  part  of  the  king- 
dom of  Italy.     See  Italy. 

Sicily,  the  largest  island  of  the  Mediter- 
ranean, belonging  to  Italy,  and  formerly  a  part 
of  the  kingdom  of  Naples  or  of  the  Two  Sicil- 
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ies.  It  is  only  separated  from  the  southwestern 
extremity  of  Italy  by  the  narrow  Strait  of 
Messina,  and  extends  from  lat.  36°  38'  to  38° 
18'  N. ;  Ion.  12°  25'  to  15°  35'  E.  It  is  divided 
into  the  following  seven  provinces,  each  with  a 
chief  city  of  the  same  name : — 


Provinces 


Caltanissetta 
Catania  . . . . 
Girgenti  . . . 
Messina  . . . 
Palermo  . . . 
Syracuse  . . 
Trapani    ... 

Total 


9.936 


Area  in 

Population, 

sq.    miles 

1901 

1,263 

330.972 

1.917 

711.923 

1,172 

371.471 

1,246 

'548,898 

1,948 

785,016 

1,442 

427.429 

948 

353.557 

3,529,266 


Physical  Features. —  A  range  of  mountains 
commencing  in  the  northeastern  extremity  of 
the  island  stretches  across  it  taking  the  name 
first  of  the  Neptunian  and  then  of  the  Mado- 
nian  Mountains.  The  whole  range  bears  a  strong 
resemblance  to  the  branch  of  the  Apennines 
which  stretches  to  the  southern  extremity  of 
Italy  and  strongly  countenances  the  opinion 
generally  entertained  that  it  was  originally  con- 
tinuous with  it  and  that  Sicily  consequently 
must  at  one  time  have  been  not  an  island  but  a 
part  of  the  European  continent.  The  most  re- 
markable natural  feature  of  Sicily  and  one  of 
the  greatest  wonders  of  the  world  is  Mount 
Etna,  which  attains  a  height  of  10,874  feet.  Com- 
pared with  this  all  the  other  summits  of  the 
island  are  insignificant,  the  loftiest  of  them, 
Calatabellota,  Monte  Cuccio,  Monte  Sender!, 
and  Dinnamare  over  Messina  being  all  between 
3,000  and  4,000  feet.  The  great  majority  of  the 
mountains  have  a  far  less  average  height.  Their 
sides  are  generally  covered  with  magnificent 
forests.  The  rivers  and  streams  are  very  numer- 
ous, and  not  a  few  of  them  of  classical  celebrity, 
but  they  are  individually  insignificant,  and  in 
summer  are  often  almost  without  water.  The 
most  deserving  of  notice  are  the  Giaretta  or 
Simetus  on  the  east  coast,  the  Salso,  Platani, 
Calatabellota  or  Isbura,  and  Belice  on  the  south 
and  southwest,  and  the  Termini,  Fiume  Grande, 
and  Pollina  on  the  north.  There  are  no  lakes 
■worthy  of  the  name ;  the  largest  is  Lentini,  not 
far  from  the  east  coast. 

Climate. —  The  climate  is  excellent^  and  ex- 
cept in  some  spots  where  the  air  becomes  tainted 
by  the  effluvia  of  morasses  and  stagnant  pools 
very  healthy.  The  thermometer  in  the  hottest 
days  rises  to  90°  or  92°,  and  even  in  the  depth 
of  winter  very  seldom  falls  below  36° ;  the  me- 
dium temperature  is  62°  5'.  The  sky  in  summer 
is  for  the  most  part  beautifully  clear  and  serene, 
but  after  the  autumnal  equinox  dews  and  fogs 
increase,  and  rain  falls  in  frequent  and  hea\-y 
showers.  The  most  annoying  wind  is  the  south- 
east or  sirocco,  which,  blowing  from  the  deserts 
of  Africa,  is  almost  intolerable  from  its  stifling 
heat.  Much  rain  falls  in  winter,  usually  com- 
mencing in  November,  and  continuing  to  fall  at 
intervals,  often  in  very  hea\'y  torrents,  with  vivid 
lightning,  and  occasional  snow-storms,  till  March, 
while  not  unfrequently,  particularly  in  the  inte- 
rior, long  droughts  prevail  from  April  to  Novem- 
ber, to  serious  injury  of  the  harvest  and  vintage. 

Geology. —  Etna  itself,  and  the  large  circu- 
lar space  of  which  it  forms  the  centre,  extend- 


ing west  to  Bronte  and  east  to  the  coast  over  the 
whole  tract  that  lies  between  Catania  and  Taor- 
mina,  is  covered  completely  with  volcanic  prod- 
ucts. Granite,  with  gneiss  and  mica-schist, 
has  its  only  large  development  in  the  northeast. 
The  Jura-limestone  occupies  only  two  small 
patches;  but  the  series  of  rocks  immediately 
above  the  limestone  and  belonging  to  the  Creta- 
ceous system  are  so  largely  developed  as  to 
cover  at  least  a  half  of  the  whole  surface  of  the 
island.  The  rocks  of  the  Tertiary  formation 
occur  chiefly  in  the  southeast  and  the  west.  The 
minerals  of  Sicily  are  more  numerous  than  val- 
uable. They  include  argentiferous  lead,  quick- 
silver, iron,  copper,  and  antimony  in  quantities 
so  limited  that  few  of  them  are  worked ;  lig- 
nite, bitumen,  petroleum,  and  naphtha ;  asbes- 
tos, gypsum,  emery,  alum,  rock-salt,  nitre,  sul- 
phur, and  a  great  variety  of  marbles,  agates, 
chalcedonies,  and  jaspers.  The  most  important 
of  all  these  is  sulphur,  which  has  been  worked  in 
mines  for  more  than  three  centuries,  and  is  ex- 
tensively exported. 

Vegetation,  etc. —  Both  the  climate  and  rich 
soil  of  the  island  procure  for  it  both  a  very  large 
amount  and  great  variety  of  vegetable  products. 
The  hilly  regions,  presenting  alternately  hold 
crags  and  undulating  slopes,  are  generally 
clothed  with  forests  of  fine  timber,  among  which 
the  prevailing  trees  are  oak,  ash,  pine,  elm,  and 
chestnuts ;  or  covered  with  pastures,  on  which 
numerous  flocks  and  herds  are  reared.  In  the 
lower  grounds  cultivation  is  general,  and  the 
crops  are  often  remarkable  for  their  luxuriance, 
though  the  mode  of  culture  is  for  the  most 
part  unskilful  and  careless  in  the  extreme.  The 
nost  important  crops  are  wheat,  maize,  barley,  and 
lentils,  or  other  pulse.  Ne.xt  to  grain  the  most 
important  objects  of  culture  are  the  vine  and 
the  olive,  the  orange  and  the  lemon.  The  pro- 
duce of  the  vine  is  partly  dried  into  raisins,  but 
is  much  more  frequently  converted  into  wines 
of  various  kinds,  and  generally  of  rich  flavor. 
Other  vegetable  products  deserving  of  notice  are 
the  mulberry,  extensively  used  in  rearing  silk- 
worms ;  saff'ron  and  sumach ;  cotton,  which  has 
its  chief  locality  near  Mazzara ;  manna  obtained 
by  incisions  in  the  bark  of  a  species  of  ash.  va- 
rious species  of  fruit,  more  especially  the  Indian 
fig  or  prickly-pear,  on  which  when  in  season 
great  numbers  of  the  lower  orders  subsist,  the 
almond,  common  fig,  date,  liquorice-plant,  and 
sugarcane.  To  these  might  be  added  a  great 
number  of  trees  and  plants  valuable  for  fruit, 
fibre,  medicinal  properties,  or  the  essences  ex- 
tracted from  them. 

Manufactures.  Trade,  etc. —  The  manufac- 
tures include  the  ordinary  silk,  woolen,  linen, 
and  cotton  tissues,  for  the  most  part  of  a  coarser 
description ;  oil-cloths,  leather,  cordage,  glass, 
earthenware,  etc.  Trade  suffers  nuich  from  want 
of  inland  communication,  but  the  vast  extent  of 
sea-coast,  and  the  many  valuable  products  in- 
digenous to  the  island,  should  make  it  much 
greater  than  it  is  at  present.  The  only  occupa- 
tion for  which  the  Sicilians  seem  to  show  any 
particular  predilection  is  that  of  fishing,  for 
which  they  possess  numerous  advantages,  the 
fisheries  along  the  coast  being  the  finest  in 
the  Mediterranean.  The  most  important  articles 
of  export  are  oranges  and  lemons,  wines,  essences, 
sulphur,  olive-oil,  sumach,  silk,  liquorice,  and 
cream-of-tartar;    of    imports,    colonial    produce. 
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cotton  and  woolen  yarn,  silk,  linen,  cotton,  and 
woolen  goods,  hides,  hardware,  etc. 

Religion,  Education,  etc. —  The  Roman  Cath- 
olic is  the  established  religion  and  the  great  body 
of  the  people  nomnially  belong  to  it,  though  a 
considerable  number  of  Greeks,  who  profess  the 
worship  of  their  own  church,  live  in  different 
parts  of  the  island,  and  more  especially  in  the 
vicinity  of  Palermo.  The  greatest  bigotry,  ac- 
companied with  the  grossest  immorality,  is  very 
prevalent  among  the  higher  and  has  also  spread 
widely  among  the  lower  orders.  Education  is 
very  much  neglected.  As  late  as  1864  upward 
of  nine  tenths  of  the  population  were  wholly 
uneducated.  National  schools  are  now,  how- 
ever, everywhere  established,  and  the  towns 
possess  commercial  and  grammar  schools.  Pa- 
lermo, Catania,  and  Messina  can  even  boast  of 
universities,  though,  that  of  Palermo  excepted, 
they  are  very  insignificant. 

History. —  According  to  early  tradition  the 
first  inhabitants  of  Sicily  were  Cyclopes  and  Les- 
trygonians,  a  kind  of  fabulous  beings,  who  long 
furnished  the  poets  with  ample  materials,  of 
which,  among  others,  Virgil  has  largely  availed 
himself.  Sicanians  from  Iberia  afterward 
gained  such  a  footing  in  the  island,  as  to  change 
its  name  from  Trinacria,  which  it  had  hitherto 
borne,  to  that  of  Sicania.  The  Siculi,  driven 
from  Italy,  crossed  the  straits,  and  having  van- 
quished the  Sicanians,  gave  the  island  the  name 
which  it  still  bears.  After  a  considerable  interval 
the  Greeks  began  to  plant  colonies  on  the  coast, 
and  founded  a  number  of  towns,  of  which  Syra- 
cuse, Agrigentum,  and  Messina  became  the  most 
celebrated.  They  were  not,  however,  allowed  to 
remain  in  undisturbed  possession.  The  island  was 
conquered  first  by  the  Carthaginians,  and  next 
by  the  Romans ;  and  on  the  decline  of  their  em- 
pire, it  was  overrun  by  the  Goths,  who  retained 
possession  till  Belisarius  expelled  them.  In  the 
beginning  of  the  9th  century  the  Saracens 
became  masters,  and  continued  so  till  their  ex- 
pulsion by  the  Normans,  who  remained  long 
enough  in  possession  to  establish  the  feudal  sys- 
tem in  all  its  rigor.  For  a  continuation  of  the 
history  of  Sicily  sec  Stcilies,  The  Two,  and  also 
Italy.  Consult  Freeman,  'History  of  Sicily 
from  the  Earliest  Times*   (1891-4). 

Sick,  Foods  for  the.    That  diet  is  one  of 

the  strongest  factors  in  the  control  as  well  as  in 
the  progress  of  disease  is  practically  an  axiom 
to  this  generation,  and  one  appreciated  especially 
by  the  nurse  upon  whom  falls  the  carrying  out 
of  the  doctor's  orders.  Strict  observance  of  a 
regimen  prescribed  by  the  physician  in  charge  of 
a  case,  with  no  pampering  of  a  patient's  prefer- 
ences ,nnd  no  indulgence  of  a  per.son's  own  the- 
ories, is  the  stern  duty  of  one  who  would  most 
fundamentally  and  materially  alter  a  diseased  or 
abnnrinal  physical  condition.  Very  frequently 
there  is  increased  demand  for  food  in  sickness, 
too  often  associated  with  partial  or  complete  in- 
ability to  take  it  or,  if  it  is  taken,  to  digest 
It  properly;  gastric  secretions  are  ahnosl  always 
perverted  in  an  acute  or  chronic  case,  and  appe- 
tite and  taste,  under  normal  conditions  a  safe 
criterion,  must  be  absolutely  disregarded  in  ab- 
normal circumstances. 

Too  much  care  cannot  be  given  to  the  service 
of  meals  during  illness.  The  psychological  influ- 
ence   exerted    upon    a    healthy    persoii    by    the 


manner  of  the  preparation  of  food  is  now  proved 
to  be  very  great  as  an  actual  aid  to  appetite  and 
digestion,  though  it  has  been  practically  ignored 
for  centuries.  How  greatly  exaggerated  this 
influence  would  be  in  illness  may  be  readily  per- 
ceived. Therefore  the  invalid's  tray  must  be 
made  attractive  at  any  cost  of  effort  or  even 
of  time  on  the  part  of  the  nurse ;  it  is  her  spe- 
cial province,  and  perhaps  ihe  only  one  in  her 
professional  sphere  in  which  she  may  give  play 
to  her  aesthetic  sensibilities.  It  is  therefore  not 
true  that  a  woman  without  xsthetic  sense  makes 
the  best  nurse,  for  this  especial  reason  of  attract- 
ive service,  and  for  the  very  potent  reason  that  an 
invalid  with  any  KSthetic  perception  (made 
keener  by  illness)  will  need  a  nurse's  sympathy 
and  appreciation  of  his  condition  and  point  of 
view. 

All  service  should  be  upon  the  very  best  china 
and  linen  available,  with  variation  in  these  if 
possible;  the  least  novelty  or  diversion  is  accept- 
able, as  the  strongest  people  are  reduced  by 
illness  to  a  childlike  attitude.  A  freshly  cut 
flower  on  a  tray  adds  greatly  to  its  first  effect 
upon  a  patient,  and  attractive  g:arnishes  to  even 
unattractive  dishes  may  be  devised  by  a  skilful 
nurse.  The  color  of  paps  and  gruels  is  not 
appetizing;  the  color  of  beef  juice  is  absolutely 
revolting  to  very  many ;  therefore  opaque  ware 
is  to  be  selected  for  serving  such.  If  a  bent 
tube  be  used  for  the  patient  to  take  liquids  with, 
much  discomfort  of  sitting  up  or  disgust  at  see- 
ing what  he  is  taking  is  avoided.  In  quantity 
the  service  must  be  underestimated  rather  than 
overestimated ;  sufficient  porridge  for  a  day 
laborer  will  have  little  charm  for  a  patient  with 
no  appetite.  Care  must  be  taken  in  conveying 
the  tray  that  nothing  upon  it  be  spilled  or 
smeared.  Too  much  stress  cannot  be  put  upon 
these  points. 

A  nurse  must  know  the  underlying  principles 
of  food  values,  and  their  chemical  composition, 
as  well  as  the  proper  preparation  of  foods  of 
each  class  to  make  its  essential  properties  best 
available  to  the  weak  stomach.  She  must  know 
that  steak  or  chop  slightly  broiled  is  more  easily 
digested  than  the  "well-done"  variety ;  that  an 
egg  slightly  boiled,  or  one  well  mixed  with  air 
by  beating,  gives  up  its  albumen  with  least 
resistance  to  the  digestive  juices.  On  the  other 
hand,  starchy  foods  must  be  long  subjected  to 
boiling  temperature  that  the  starch-cells  may  be 
ruptured,  and  digestion  of  them,  .so  ditlicult  even 
in  health,  be  begun  for  the  invalid.  Seasoning 
is  a  more  important  point  in  sick-cooking  than 
under  ordinary  conditions,  and  may  be  used  ex- 
tensively on  account  of  the  mild  stimulating 
action  of  condiments  on  the  gastric  juices,  as 
well  as  for  their  flavor,  although  a  judicious 
nurse  will  not  apply  this  principle  to  excess. 
Tea,  chocolate,  cocoa,  and  coffee,  may  be  used 
with  moderation  except  in  certain  troubles  in 
which  they  will  be  specially  forbidden;  they  com- 
bine slight  restorative  power  with  .some  nutri- 
tive value,  and  at  least  do  no  harm,  especially  if 
the  tea  or  coflTee  be  taken  clear. 

The  time  of  administering  food  is  another 
important  point.  In  almost  no  case  is  sleep  to 
be  interrupted  for  the  sake  of  a  meal.  The  best 
times  are  when  the  patient  has  been  quiet  for 
a  while  and  can  he  quiet  for  at  least  an  hour 
more:  that  is,  undisturbed  by  visits  from  doctor 
or  friends,  by  baths  or  bedmaking,  or  anything 
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tending  to  the  least  excitement.  If  a  fever  is 
present  the  most  abundant  meal  of  the  day 
should  be  given  when  the  fever  is  at  its  lowest, 
as  gastric  juices  are  least  active  in  presence  of 
fever. 

Food  may  be  selected  in  some  measure  with 
regard  to  the  affected  part.  Throat  and  lung 
troubles  demand  non-irritating  foods,  or  even 
those  of  a  soothing  character,  as  flaxseed  tea ; 
a  disease  involving  the  stomach  would  demand 
food  the  digestion  of  which  is  accomplished  in 
the  intestines,  as  carbohydrates  or  starches ;  and 
vice  versa.  The  quantity  and  total  amount  are 
determined  by  the  case:  a  suppurative  process 
demands  much  and  frequent  feeding,  as  it  uses 
tissue  and  energy  at  an  almost  unthinkable  rate ; 
the  cure  of  consumption  is  also  largely  a  stuffing 
process ;  in  other  acute  cases  food  may  be  with- 
held for  over  24  hours  with  great  benefit,  but  the 
diet  must  be  very  carefully  guarded  when  food  is 
resumed.  Some  of  the  more  important  foods  for 
the  sick  are  here  given,  with  modes  of  prepara- 
tion and  some  indications  of  their  spheres  of 
usefulness. 

Liquid  Foods  Made  of  JVater. —  Used  as  cool- 
ing drinks  in  fevers. 

Lemonade. —  This  is  best  prepared  by  making 
a  syrup  of  I  cup  of  water  and  J/2  cup  of  sugar, 
is  boiled  S  or  10  minutes.  Make  the  drink  as  it 
is  needed  in  the  proportions  of  2  tablespoonfuls 
of  syrup  to  i  of  leinon-juice  and  J'2  cup  of  w-ater. 
Mineral  waters  may  be  substituted  for  plain 
water,  especially  when  the  stomach  is  irritable. 

Orangeade. —  Use  lyi  tablespoonfuls  of  the 
same  syrup  as  for  lemonade,  and  the  juice  of  an 
orange  —  less  if  the  orange  is  sweet.  Pour  over 
crushed  ice. 

Grape-juice. —  Thoroughly  clean  1J/2  cups  of 
Concord  grapes,  add  I  cup  of  cold  water,  and 
cook  lyi  hours  in  a  double  boiler.  Add  Yz  cup 
of  sugar,  strain,  and  cool. 

Irish  Moss  Lemonade. —  Soak  ]4  cup  of  Irish 
moss  in  cold  water  to  cover  it ;  remove  this,  add 
2  cups  of  fresh  water,  and  cook  20  minutes  in  a 
double  boiler.  Strain,  and  to  ^2  cup  of  liquid 
add  sugar  and  the  juice  of  i  lemon. 

Flaxseed  Lemonade. —  Into  i  pint  of  boiling 
water  put  2  tablespoonfuls  of  sugar  and  3  of 
whole  flaxseed.  Steep  i  hour;  strain  and  add 
the  juice  of  a  lemon;  serve  direct  from  the  ice. 
This  is  desirable  in  throat  and  lung  troubles, 
giving  relief  as  well  as  affording  some  nutriment. 
It  is  very  soothing  in  tonsillitis. 

Potus  Imperialis. —  To  i  quart  of  boiling 
water  and  Yi  ounce  of  cream  of  tartar,  the  juice 
of  a  lemon,  and  2  tablespoonfuls  of  sifted  sugar 
or  strained  honey.  Cover  this  until  cold.  This 
is  a  useful  drink  in  fevers  if  the  urine  is  high- 
colored  or  scanty. 

Egg-water. —  The  white  of  one  or  two  eggs 
well  beaten  is  to  be  put  into  yi  pint  of  ice- 
water  with  a  little  salt  or  sugar.  This  may  be 
given  to  the  weakest  patient,  and  will  almost 
invariably  be  retained,  while  the  albumen  will 
afford  necessary  nourishment.  The  water  may 
be  flavored  with  sherry,  or  may  be  changed  to 
leiTjonade,  orangeade,  or  grape-juice.  Almost 
any  fruit-water  is  refreshing  to  a  patient,  espe- 
cially if  he  is  suffering  with  fever  or  chronic 
disease  or  convalescing.  The  acids  and  salts  of 
fruit  are  valuable  food  additions,  though  they 
may  not  be  relied  on  to  furnish  nourishment  to 


any  appreciable  extent.  Rhubarb  drink  well 
prepared  is  very  refreshing,  and  almost  always 
beneficial ;  green  gooseberries  and  mulberries  af- 
ford a  variety  in  their  season,  and  all  the  juicy 
berries  of  summer  make  good  drinks.  The 
liquid  for  all  these  should  be  perfectly  clear  after 
straining,  and  never  contain  any  pulp  or  seeds. 

Gum-arabic  Drink. —  Make  with  one  ounce  of 
gum  arable  to  i  pint  of  boiling  water,  seasoned 
with  2  tablespoonfuls  of  sugar,  sherry,  and  the 
juice  of  a  large  lemon. 

Bran-tea.—  To  I  pint  of  wheat  bran  add  i 
quart  of  boiling  water ;  keep  this  hot,  but  boil 
less  than  l  hour.  Strain  and  serve  with  sugar 
and  cream.  Corn-tea  is  made  in  the  same  pro- 
portions of  parched  corn  ground  in  a  mortar. 

Toast-zcater. —  Cut  stale  bread  in  ■4-i"ch 
slices,  and  dry  thoroughly  in  the  oven  until  crisp 
and  brown.  Break  into  small  pieces,  and  add 
an  equal  quantity  of  boiling  water :  all  this  to 
stand  an  hour ;  then  season  with  salt,  strain,  and 
either  chill  or  reheat.  A  little  wine  may  be 
added.  This  is  often  beneficial  in  cases  of  ex- 
treme nausea. 

Riee-ivaler. —  Wash  2  tablespoonfuls  of  rice 
and  add  2  cups  of  boiling  water.  Stick-cinna- 
mon or  lemon-peel  may  also  be  added.  Boil  1/2 
hour,  strain,  and  reheat  or  chill  as  desired. 

Barley-zcater.—  Soak  3  tablespoonfuls  of  bar- 
ley overnight ;  boil  in  4  cups  of  cold  water  for 
i!/2  hours;  strain,  and  season  with  salt,  lemon- 
juice,  and  sugar.  The  starch  of  barley  is  very 
beneficial  for  diminishing  a  laxative  condition. 

Oatmeal-ivater. —  Take  1/2  cup  of  fine  oatmeal 
with  I  quart  of  boiled  water ;  set  in  a  warm 
place  for  !](>  hours;  strain  and  cool.  It  makes 
an  excellent  summer  drink,  is  always  safe  in 
quantity  in  the  hottest  weather,  and  is  valuable 
in  diarrhoea  of  children. 

Macaroni-water. —  Indian  meal  or  any  of  the 
starchy  foods  may  be  used  for  this  water  in 
similar  ways.  Above  all.  such  waters  must  be 
made  palatable,  and  should  be  served  in  a  man- 
ner that  does  not  betray  their  weak  character. 
By  increasing  the  amount  of  cereal,  and  by 
longer  boiling,  a  gruel  may  be  made. 

Oatmeal  Gruel. —  Boil  i  tablespoonful  of  oat- 
meal in  I  pint  of  water  ^  of  an  hour ;  strain 
it,  and  if  too  thick  reduce  to  desired  consistency 
with  boiling  water.     Season  with  salt. 

Oatmeal  Gruel  with  Milk. —  This  is  made  by 
soaking  the  oatmeal  in  water  overnight  in  pro- 
portions of  half  as  much  cereal  as  water.  Boil 
an  hour  in  the  same  water,  then  blend  thoroughly 
with  I  pint  of  boiling  milk  and  boil  5  minutes 
more. 

Caudle. —  Beat  i  egg  to  a  froth,  add  a  wine- 
glass of  sherry  and  J'2  pint  of  any  kind  of  gruel; 
flavor  with  nutmeg,  lemon-peel,  and  sugar. 

Gruels  are  comprised  under  the  head  of  semi- 
solids. Discretion  must  be  used  in  the  adminis- 
tration of  gruel  when  symptoms  of  inflammation 
are  present,  since  starch  in  general,  and  corn  or 
oatmeal  gruel  in  particular,  are  very  heat-pro- 
ductive. Care  must  always  be  taken  in  making 
gruels  to  cook  them  thoroughly,  that  the  starch 
iriay  be  made  altogether  available  to  a  weak  diges- 
tion. Arrowroot  is  advisable  as  an  especially 
digestible  gruel,  and  of  avail  even  in  the  pres- 
ence of  irritation  of  the  stomach. 

Mulled  JVine. —  Soak  broken  stick-cinnamon 
and  Yz  dozen  cloves  in  Y2  cup  of  boiling  water 
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for  10  minutes.  Strain  and  add  the  beaten 
whites  of  2  eggs  and  2  tablespoonfuls  of  sugar. 
Into  this  pour  from  a  height  i  cup  of  sweet  wine 
that  has  been  boiled  (but  not  in  tinware).  Pour 
from  glass  to  glass  several  times  to  make  it 
light. 

Fap. —  Thicken  i  pint  of  milk  with  i  table- 
spoonful  of  flour ;  cook  lo  minutes,  and  beat  in 
the  white  "of  an  egg  if  desired.  Corn-starch, 
rice-liour,  and  arrowroot  are  used  also  in  this 
way  as  thickening. 

Plum  Forridgc. —  Mince  I2  raisins,  and  bring 
them  to  a  boil  in  i  pint  of  milk ;  thicken  with 
I  teaspoon  ful  of  corn-starch  in  a  cold-water 
paste,  and  boil  5  minutes ;  strain  and  serve. 
Raisins  impart  a  fruity  taste  that  gives  variety, 
and  they  afford  the  easily-digested  fruit-sugar. 
This  is  of  service  in  diarrhcea. 

Sago-milk. —  Take  I  tablespoonful  of  pearl 
sago,  wash  and  soak  it  overnight  in  4  tablespoon- 
fuls of  cold  water.  Boil  the  sago  with  I  quart 
of  milk  in  a  double  boiler  until  the  sago  is  dis- 
solved.    Sweeten  slightly  and  serve  hot  or  cold. 

Treacle  Possctt. —  Boil  a  cup  of  milk  and  stir 
in  I  tablespoonful  of  molasses.  Bring  this  to  a 
boil,  and  strain  before  serving. 

Milk  preparations  may  be  provided  in  great 
variety,  and  often  with  the  most  desirable  re- 
sults. The  more  useful  of  them  are  specified 
below. 

Alhimiiiized  Milk. —  The  white  of  i  egg,  y2 
cup  of  milk,  and  a  pinch  of  salt  are  shaken  to- 
gether thoroughly  and  chilled. 

Milk  Punch. —  To  !'2  pint  of  milk  add  i  table- 
spoonful (or  less,  according  to  case  and  indi- 
vidual) of  whiskey,  rum.  brandy,  or  sherry, 
sugar,  and  a  few  gratings  of  nutmeg.  Mix, 
cover,  and  shake  well.  The  milk  may  be  hot  if 
so  desired. 

Kumiss. —  Dissolve  J4  of  a  yeast-cake  in  I 
tablespoonful  of  lukew-arm  water;  add  this  to  I 
quart  of  warm  milk  to  which  i]-2  teaspoonfuls 
of  sugar  has  been  added ;  fill  strong  bottles  to 
the  neck  and  cork  them  firmly;  then  invert  them, 
and  allow  them  to  remain  for  fermentation  at 
about  80°  F,  Chill  after  6  or  8  hours.  Re- 
move the  corks  with  care,  or  draw  oflf  the  kumiss 
with  a  champagne  tap. 

Sterilised  Milk. —  Fill  perfectly  clean  pint  bot- 
tles with  milk  almost  to  the  top,  and  plug  with 
absorbent  cotton  ;  place  all  the  bottles  in  a  steam- 
er so  arranged  that  they  will  not  touch  the  bot- 
tom or  each  other.  Immerse  in  cold  water  to  .)4 
their  height,  and  bring  this  bath  to  the  boiling 
point;  keep  it  at  170°  F.  for  about  10  minutes. 
Remove  cotton-plugs,  and  cork  bottles  with  rub- 
ber corks  if  possible,  keeping  them  in  a  cool 
place  until  used;  then  use  the  milk  only  once, 
never  offering  a  second  time  even  to  an  infant. 

Pasteurised  Milk. —  This  is  similarly  pre- 
pared, but  the  water  is  on  no  account  allowed  to 
boil,  and  is  kept  at  iGy"  F.  for  30  to  60  niiiuites. 
Special  pasteurizers  are  available  for  this  pur- 
pose. 

Peptonized  Milk. —  Mix  thoroughly  5  grains 
of  pancreatic  extract  and  15  grains  of  bicarbon- 
ate of  soda  in  2  tablespoonfuls  of  water ;  add  I 
pint  of  fresh  milk,  and  keep  warm  (about  115° 
F. )  in  a  covered  jar  for  '<!  hour;  then  cliill  the 
mixture.  If  the  resulting  slightly  bitter  taste  is 
disagreeable,  the  preparation  may  be  sweetened. 
Peptonizing  tubes  may  be  bought  all  prepared 
for  ii-^o  in  this  process. 


Water  and  fresh  milk,  boiled  in  equal  parts, 
will  afford  relief  in  cases  of  mild  exhaustion, 
being  quickly  absorbed  with  the  least  possible 
effort.  In  giving  milk  to  a  patient  the  most 
important  point  to  observe  is  very  slow  adminis- 
tration ;  it  must  be  eaten  rather  than  drunk,  even 
under  normal  conditions,  and  a  weak  stomach 
cannot  manage  its  curd  in  bulk.  Lime-water 
or  bicarbonate  of  soda,  added  in  small  quantity 
to  milk  in  cases  of  acidity  of  the  stomach,  may 
prevent  the  formation  of  curd.  In  bad  cases  of 
nausea  milk  may  be  retained  if  fed  by  the  tea- 
spoon at  short  intervals.  In  all  cases  of  milk 
diet  in  whole  or  in  part  it  is  safer  to  pasteurize 
or  sterilize  the  milk  unless  one  is  perfectly  sure 
of  its  source  and  its  mode  of  transportation. 
This  would  practically  obviate  any  risk.  The 
change  from  a  solid  to  a  milk  diet  must  be  made 
gradually;  also,  if  the  case  no  longer  warrants 
all  liquid,  the  change  back  to  solid  must  be 
gradual,  as  the  digestive  system  w'ill  rebel  at 
sudden  alterations  in  regimen.  The  amount  of 
milk  to  be  given  daily,  its  modifications,  and  the 
frequency  of  administration  will  be  regulated  by 
the  physician  in  charge  of  the  case. 

Beef  preparations  are  likewise  made  in  many 
ways,  so  as  to  adapt  them  to  different  patients 
in  various  circumstances.  Those  described  be- 
low will  all  be  found  to  possess  special  advan- 
tages. 

Beef -tea. —  A  pound  of  beef  cut  from  the 
round  or  neck  is  cut  into  very  small  pieces,  put 
into  an  earthen  or  porcelain  pot,  covered  closely, 
and  allowed  to  soak  in  i  quart  of  cold  water  for 
an  hour  or  two.  Heat  in  the  same  vessel  to  the 
boiling  point,  then  allow  the  preparation  to  sim- 
mer 2  hours,  or  until  the  salts  and  soluble  albu- 
men of  the  beef  are  quite  extracted.  Season 
this,  and  strain  it  or  not,  as  desired ;  remove  all 
fat.  however  the  tea  is  served,  as  the  least  trace 
of  fat  is  disgusting  to  a  sick  person.  .\  perfectly 
clear  liquid  may  be  obtained  by  stirring  in  the 
ijeaten  white  of  an  egg  and  again  straining. 
This  beef-tea  is  stimulating,  but  by  no  means 
nutritive,  as  most  of  the  albumens  have  been 
precipitated  by  the  heat ;  so  discretion  must  be 
used  in  its  administration ;  since  it  may  excite 
a  weak  patient  and  prevent  sleep. 

Beef  Essence. —  Finely  mince  I  pound  of  lean 
beef  (no  fat)  ;  put  into  a  fruit-jar,  cork  tightly, 
and  set  into  a  kettle  of  cold  water  over  a  slow 
fire ;  let  it  boil  3  hours,  then  strain  through  a 
sieve,  and  season  with  salt  and  red  pepper.  An 
other  method  of  preparing  this  beef  essence, 
which  has  some  nutritive  value  in  addition  to  the 
stimulating  quality,  is  to  add  i  pint  of  cold  water 
to  the  minced  beef  in  the  jar,  allo\y  it  to  macer- 
ate for  3  hours,  with  occasional  stirring,  and  to 
simmer  in  the  water  bath  after  it  has  once  come 
to  the  boiling-point.  Strain  as  before,  and  wash 
the  remainder  with  cold  water  to  make  the  whole 
measure  i  pint.  Vary  the  flavor  if  it  is  often 
given  by  bay-leaf,  clove,  mace,  celery,  or  other 
aromatic  substance. 

Peptnniccd  Beef-lea.— To  ^A  pound  of  raw 
lean  beef  that  has  been  finely  minced,  add  10 
grains  of  pepsin,  and  3  drops  of  dilute  hydro- 
chloric acid.  Put  in  a  tmnbler.  cover  with  cold 
water,  and  stand  fnr  two  hours  in  a  warm  place 
(about  00°  F.),  stirring  frequently.  This  should 
always  be  used  the  day  it  is  made,  although  most 
of  the  other  beef  preparations  may  be  kept  sterile 
on  ice  for  some  time. 
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Bouillon  and  Consomme. —  These  may  be 
given  to  a  convalescent  as  usually  prepared ;  they 
are  too  stimulating,  however,  for  a  weak 
patient. 

Beef  Juice. —  Broil  14  pound  of  lean  juicy 
beef  over  a  hot  fire,  turning  frequently,  merely 
to  the  point  of  heating  the  meat  through ;  cut 
the  meat  into  dice,  and  extract  the  beef  juice 
with  a  meat-press  or  a  lemon-squeezer.  Heat 
the  extract  by  setting  in  a  dish  of  hot  water; 
never  apply  enough  heat  to  coagulate  the  juices, 
as  they  would  be  rendered  less  digestible,  defeat- 
ing the  express  purpose  of  this  preparation. 
This  is  highly  nutritive.  Broiled  beef-tea  is  the 
same  preparation  diluted,  as  the  case  or  indi- 
vidual may  require,  by  hot  (not  boiling)  water. 

Frozen  Bccf-tca. —  It  is  often  desirable  to 
administer  nourishment  as  pleasantly  as  possible 
in  hot  weather,  or  in  a  case  of  high  fever.  Any 
of  the  beef-teas  given  above  may  be  frozen.  In 
small  quantities  it  is  most  convenient  to  fill  a 
pound  baking-powder  tin,  or  other  tin  case,  -/^ 
full,  and  pack  with  ice  and  salt  in  a  small  pail ; 
stir  and  beat  as  the  mixture  freezes  until  a  con- 
sistency of  mush  is  obtained. 

Beef  Juice  and  Cereal. —  Use  I  tablespoonful 
of  thoroughly  cooked  oatmeal  or  other  cereal  to 
2  tablespoon} uls  of  boiling  water ;  add  I  cup  of 
strong  beef-tea;  bring  all  to  the  boiling  point; 
season  well,  and  serve  with  toast  or  crackers. 

Bartholoiv's  Food. —  Soak  i  ounce  of  sago  in 
Yi  pint  of  milk  for  ID  minutes.  To  this  add  Yz 
pint  of  beef-tea,  the  yolk  of  an  egg,  beaten,  and 
seasoning  of  celery  salt.  This  is  considered  a 
complete  food. 

Scraped  Beef  Balls. —  A  small  piece  of  round 
steak  is  cut  into  strips,  and  the  freshly-cut  sur- 
face is  scraped  with  a  rather  dull  knife,  reserv- 
ing all  the  soft  part  of  the  meat  and  leaving 
connective  tissue.  Form  the  pulp  into  balls, 
using  but  slight  pressure ;  season  with  a  very 
little  pepper  and  salt.  The  balls  may  be  either 
broiled  or  cooked  in  an  omelet  pan  that  is 
sprinkled  with  salt.  Serve  on  toast,  and  garnish 
as  prettily  as  possible  to  divert  attention  from 
the  raw  appearance  of  beef.  The  flavor  may  be 
altered,  if  the  patient's  digestion  allows,  by  addi- 
tions of  minced  celery,  chopped  almonds  or  other 
nuts,  butter,  or  egg  albumen. 

Raw  Beef  Sand-uiches. —  Use  the  raw  scraped 
beef,  well  seasoned  with  salt ;  cover  half  a  slice 
of  bread  that  is  cut  very  thin  and  buttered ; 
press  down  the  other  half,  and  serve.  The 
object  is  to  serve  this  raw  beef  (as  attractively 
as  possible)  because  of  its  nutritive  qualities; 
the  rareness,  being  often  distasteful,  must  be 
disguised. 

Mutton  Broth. —  Wipe  and  clean  from  skin 
and  fat  3  pounds  of  mutton  from  the  neck ;  cut 
in  small  pieces,  and  put  all  into  a  kettle ;  cover 
with  cold  water  and  bring  slowly  to  boiling- 
point  :  then  simmer  for  more  than  2  hours,  or 
until  meat  is  perfectly  tender.  Strain,  skim,  and 
add  rice  or  barley. 

J'cal  Broth. —  This  may  be  made  with  yi 
pound  of  veal,  chopped  fine,  to  I  pint  of  cold 
water.     Prepare  in  same  way  as  mutton  broth. 

Chicken  Broth. —  Select  an  older  fowl  for 
this,  as  it  makes  a  more  nutritious  broth.  Re- 
move skin  and  fat ;  disjoint  and  break  the  bones. 
Cover  with  cold  water  in  stew-pan.  bring  to  boil- 
ing-point slowly,  and  simmer  for  several  hours. 
Season  with  salt  and  a   little  pepper  when  half 


done.  Strain  and  remove  fat.  Rice  may  be 
boiled  with  it  at  first,  and  strained  out,  or  it  may 
be  added  and  boiled  in  the  stock. 

Chicken  Panada. —  Chop  and  rub  fine  ^ 
pound  of  the  white  meat  of  chicken,  raw.  Mix 
with  1/2  cup  of  fresh  bread  crumbs  and  Yz  cup 
of  milk ;  beat  in  the  whites  of  two  or  three  eggs. 
Season  and  poach  in  little  earthen  cuf}s. 

Oyster  foods  have  also  their  peculiar  valu<.«, 
and  a  few  of  the  numerous  forms  of  preparation 
are  here  given. 

Oyster  Juice. —  Mince  with  a  silver  knife  I 
dozen  fat  oysters,  put  them  into  a  fruit-jar,  and 
stand  in  hot  water  for  half  an  hour.  Strain 
the  liquid  out,  skim,  and  season.  This  may  be 
diluted  or  served  in  concentrated  form. 

Oyster  Broth. —  Add  Y2  pint  of  cold  water  be- 
fore putting  the  jar.  as  above  directed,  in  the 
hot  bath.  Or  the  broth  may  be  creamed  by  the 
addition  of  f^our  and  milk. 

Oyster  Soup. — Rub  together  2  tablespoonfuls 
each  of  flour  and  butter,  and  add  i  pint  of  hot 
milk ;  then  drain  and  add  gradually  the  liquor 
from  one  pint  of  oysters ;  and  when  the  mixture 
is  brought  to  a  boil  add  the  oysters,  which  must 
have  been  well  washed.  Cook  all  together  until 
the  oysters  begin  to  grow  plump  and  the  edges 
begin  to  curl.  After  seasoning,  this  must  be 
served  instantly  with  crackers. 

Oysters  possess  a  slight  nutritive  value,  and 
all  the  nourishment  is  easily  available  to  a  weak 
digestion,  especiallj'  if  the  tough  adductor  muscle 
be  removed.  An  irritable  stomach  will  often 
welcome  oysters  or  clams  attractively  prepared, 
and  benefit  by  the  nourishment.  Clams  are  much 
tougher  than  oysters,  and  should  be  given  to  an 
invalid  only  as  broth  or  liquor.  Whole  raw  oys- 
ters are  frequently  served  to  convalescents. 

Clam  Broth. —  Take  as  many  large  clams  as 
desired,  and  thoroughly  wash  and  scrub  them; 
put  in  a  kettle  with  a  very  small  amount  of 
water  in  proportion,  and  cook  until  the  shells 
begin  to  open.  Then  strain  the  liquor  off 
through  cheese-cloth,  season,  and  dilute  if  de- 
sired. This  may  be  hot,  cold,  or  frozen ;  it  may 
be  kept  in  this  fundamental  form  for  a  long  time 
if  cooked,  and  may  be  varied  by  flavorings  of 
herbs,  or  reinforced  by  pulverized  cracker 
crumbs.  By  the  addition  of  milk  and  flour, 
cream  of  clams  is  obtained.  The  plain  broth  is 
very  valuable  in  nausea. 

Egg-nog. —  This  food  is  made  in  a  number 
of  ways ;  it  is  very  frequently  a  staple  for  in- 
valids of  long  standing,  and  a  fagging  interest  in 
it  may  be  revived  by  a  slight  variation.  The 
white  and  yolk  of  the  egg  may  be  beaten  sepa- 
rately or  together;  the  flavoring  may  be  wine, 
whiskey,  brandy,  or,  if  alcohols  are  not  desirable, 
vanilla  or  some  fruit-juices:  usually  a  little 
nutmeg  is  added,  and  always  salt  where  eggs  are 
used.  The  milk  may  be  hot  or  cold,  or  V2  milk 
and  hot  water  may  be  used.  A  good  standard 
recipe  is  as  follows :  i  egg,  Yj  cup  of  milk,  T 
tablespoonful  of  sugar,  2  tablespoonfuls  of 
flavoring  if  it  is  a  wine,  i  tablespoonful  if  brandy 
or  whiskey,  i  teaspoonful  if  vanilla.  If  the 
white  of  the  egg  is  beaten  the  patient  will  find 
it  more  convenient  to  drink  with  a  glass  tube 
or  straw. 

Bonnyclabbcr. —  Skimmed  milk  which  has  be- 
come thick  by  standing.  It  is  served  in  the  same 
dish  it  has  stood  in,  with  whipped  cream  or 
white  of  egg. 
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IVine  Whey. —  Scald  i  cup  of  milk,  add  i  cup 
of  sherry  or  port  wine,  and  stand  5  minutes. 
Strain  and  sweeten  if  desired.  Whey  can  also 
be  separated  by  lemon-juice,  vinegar,  or  rennet. 

Junket  Custard. — -Heat  lukewarm  (not  hot) 
I  cup  of  milk :  add  2  tablespoonfuls  of  sugar  and 
I  teaspoonful  of  brandy,  or  J4  teaspoonful  of 
\-anilla.  To  this  add  J4  junket  tablet  dissolved 
in  I  teaspoonful  of  cold  water :  turn  into  small 
molds  and  cool.  This  may  also  be  frozen,  if 
packed  in  a  small  tin  bo.x  and  surrounded  with 
ice  and  salt. 

Egg  Custard. —  Mix  ^2  cup  of  milk,  i  table- 
spoonful  of  sugar,  and  i  egg,  beaten  whole.  Put 
into  cups  and  bake  in  water. 

Caramel  Custard. —  To  the  above  add  enough 
browned  sugar  to  give  color  and  caramel  taste. 

Chocolate  Custard. — Add  melted  chocolate  to 
regular  egg-custard  recipe. 

Bread  Jelly. —  Toast  brown  the  inside  of  5 
slices  of  stale  bread,  and  soak  in  2  quarts  of 
boiling  water  with  a  few  slices  of  lemon ;  later 
let  this  boil  to  a  jelly;  strain,  sweeten,  and  eat 
it  cold.  A  little  gelatin  may  be  added,  but  is  not 
necessary. 

Chicken  Jelly. —  This  is  prepared  like  chicken 
broth,  but  the  stock  is  allowed  to  solidify.  If 
poured  into  attractive  molds  the  jelly  will  be 
pleasing  to  the  patient ;  or  it  may  be  cut  into 
cubes  and  used  as  a  garnish  to  other  things. 
Fresh  chicken  meat  may  be  molded  with  the  jelly 
if  the  patient  can  eat  it. 

Wine  Jelly. —  Take  K'  box  of  gelatin  (or  2 
tablespoonfuls  of  granulated),  soak  20  minutes 
in  J/»  cup  of  cold  water;  dissolve  this  in  i^^ 
cups  boiling  water,  and  add  1  cup  of  sugar,  i 
cup  of  sherry  or  Madeira,  Y}  cup  of  orange- 
juice,  and  3  tablespoonfuls  of  lemon-juice. 
Strain,  mold,  and  chill. 

Lemon  Jelly. — Make  this  with  ^  box  of  gela- 
tin dissolved  in  JX  cup  of  water,  dissolved  in  2^ 
cups  of  boiling  water ;  strain  and  add  to  I  cup 
of  sugar  and  l/S  cup  of  lemon-juice. 

Orange  Jelly. —  Same  as  wine  jelly,  using  lyi 
cups  of  orange-juice  and  3  tablespoonfuls  of 
lemon-juice. 

Cider  Jelly. —  Use  cider,  dilute  or  not,  in  pro- 
portion of  3J<  cups  of  liquid  to  J/i  box  of  gelatin 
or  2  tablespoonfuls. 

Gelatins  in  combination  with  other  things  are 
beneficial  to  ill  persons,  thnugli  by  no  means 
highly  nutritious:  a  very  distinct  flavor  is  ncces- 
say  to  secure  palatability,  or  even  digestibility. 

Indian-meal  Mush. —  Mix  J/^  cup  of  Indian 
meal  with  J/^  teaspoonful  of  salt  and  fi  cup  of 
milk;  stir  this  into  I  cup  of  boiling  water  and 
cook  3  hours  in  double  boiler.  Serve  with  sugar 
and  cream. 

Rye-meal  Mush. — Mix  ^  cup  of  rye  meal 
with  ]A  teaspoonful  of  salt  and  Y2  cup  of  cold 
water;  add  to  i;4  cups  of  boiling  water;  boil  5 
minutes ;  then  conk  in  double  boiler.  Serve  with 
maple  syrup  if  possible,  or  with  sugar  and 
cream. 

Egyptian  Porridge.— Ust  3  tablespoonfuls  of 
lentil  flour,  mixed  with  salt  and  i  pint  of  water 
to  a  paste.  Boil  10  minutes,  constantly  stirring. 
This  is  nutritive  and  agreeable. 

Mushes. —  Of  all  the  other  ordinary  cereals 
mushes  may  be  similarly  prepared,  the  special 
prcc.Tutinn  being  to  cook  the  cereal  a  sufficient 
length  of  time,  always  I  hour,  and  longer  if  the 
heat  is  not  great.     For  a  weak  digestion  espe- 


cia^y,  the  starch  in  the.se  preparations  must  be 
made  soluble  and  directly  available,  and  the  only 
way  of  accomplishing  this  is  by  thorough  cook- 
ing. Most  of  the  ordinary  cream  soups  are 
possible  to  the  invalid ;  precaution  must  be  taken, 
however,  to  see  that  they  are  especially  prepared 
in  order  that  the  butter  and  flour  used  for  thick- 
ening this  class  of  soups  be  not  cooked  together; 
for  when  this  fat  and  starch  arc  mixed  it  is 
well-nigh  impossible  for  an  impaired  digestion 
to  deal  with  them.  When  possible,  it  is  well  also 
to  have  the  milk  merely  heated  and  not  boiled, 
as  boiling  detracts  from  the  beneficial  results  of 
milk  and  tends  to  constipation.  The  simpler 
soups  in  this  class,  for  which  recipes  can  be 
found  in  any  modern  cook-book,  are  advisable : 
such  as  rice  soup,  potato  soup,  black  or  white 
bean  soup,  pea  soup,  creams  of  celery,  corn,  or 
asparagus,  tapioca  soup,  bread  soup.  If  well 
prepared,  these  soups  would  be  included  under 
semi-solids,  as  they  must  be  eaten,  not  drunk, 
and  contain  a  good  deal  of  nourishment. 

Toast. —  This  must  be  made  of  stale  bread 
from  which  crust  has  been  removed,  and  slowly 
browned  over  a  flame  until  thoroughly  crisp. 

Dextrini:cd  Bread. —  Stale  bread  heated  in 
the  oven  until  it  has  become  dark  brown. 

Torrefied  Bread. —  Prepared  in  the  same  man- 
ner as  dextrinized,  but  with  greater  heat  and  for 
a  longer  time. 

Pulled  Bread.— Remove  all  crust  from  a  loaf 
of  loose-textured  bread ;  from  the  inside  portion 
form  strips  with  forks  or  fingers,  breaking  or 
pressing  as  little  as  possible.  Put  upon  3 
papered  pan,  and  bake  until  of  a  golden  brown 
color  and  crisp.     Serve  with  whipped  cream. 

Care  must  be  taken  with  bread  for  invalids 
that  it  be  thoroughly  baked  in  loaves  small 
enough  to  warrant  complete  killing  of  all  yeast. 
Freshly  baked  bread  is  never  to  be  given  to  a 
person  with  even  slightly  impaired  digestion.  A 
loaf  should  not  be  cut  for  24  hours  after  bak- 
ing. Very  frequently  in  disease  the  stomach  and 
small  intestine  cannot  hold  or  digest  food.  In 
such  cases  the  introduction  of  food  into  the 
bowel  through  the  rectum,  by  means  of  a  David- 
son syringe,  is  necessary  or  advisable.  Some  of 
the  formula:  enemata  more  commonly  used  are 
here  given ; 

Nutritive  Enemata. —  When  it  is  impossible 
for  the  patient  to  take  food  as  ordinarily,  a  nutri- 
tive enema  will  be  ordered.  Special  formula; 
will  probably  be  given  by  the  physician,  but  a 
.safe  rule  is  to  add  to  I  pint  of  the  foundation 
liquid  (which  is  usually  milk,  b"cause  of  its 
simple,  convenient,  and  unirritating  character. 
though  only  about  'A  absorbed ;  but  may  be  beef- 
tea,  mild  gruel,  or  eggs)  i  tablcspwnful  of 
liquor  pancreaticus  and  30  grains  of  l)icarbonate 
of  soda.  Administer  at  once  after  preparation 
is  added. 

Special  formul.ne  are  given,  as  they  are  fre- 
quently ordered  by  name : 

Peptone  and  milk  enema:  60  grams  peptone, 
250  c.c.  milk. 

Egg  and  milk :  3  eggs,  3  grams  salt,  250  c.c. 
milk. 

Sugar  and  milk:  60  grams  grape-sugar,  250 
c.c.   milk. 

Roas'  enema :  250  c.c.  milk,  yolks  of  2  eggs, 
pinch  of  salt,  15  c.c.  red  wine,  15  grams  starch  or 
arrowroot. 
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Riegel's  enema:  250  c.c.  milk,  all  of  2  of  3 
eggs   2  or  3  pinches  of  salt,  30  ex.  red  wme. 

fournier's  enema:  140  to  150  c.c.  beef-tea  or 
raw  beef  juice,  yolks  of  6  eggs,  2  saltspoonfuls 
salt,  20  to  40  c.c.  red  wine. 

Wine  may  be  omitted  from  any  of  these 
formulse.  , ,.  t 

Leube's  Pancreas  Enema :  Mix  50  grams  of 
pancreas,  150  grams  lean  meat  and  30  grams  ot 
fat  all  chopped  as  finely  as  possible  m  150  c.c. 
Inkewarm  water.  This  is  an  attempt  to  imitate 
natural  intestinal  digestion,  is  claimed  to  beun- 
irritating  as  well  as  nourishing,  and  is  retained 

well.  ,    J    i 

Enemata  should  always  be  given  at  bodytem- 
■  perature.  in  bulk  not  to  exceed.  4  to  5  ounces. 
They  must  be  introduced  as  high  as  possible, 
and  be  given  very  slowly;  the  patient  must  he 
perfectly  quiet  for  at  least  an  hour  after  injec- 
tion During  24  hours  3  or  4  nutritive  enemata 
and  one  cleansing  enema  are  sumcient  tor  a 
patient.  Trial  is  often  necessary  with  various 
formula;  before  one  is  found  that  can  be  retained. 
A  very  small  quantity  of  opium  added  may  help 
to  retain  them,  but  is  not  advisable  without  a 
physician's  special  orders. 

Smith  Ely  Jelliffe,  M.D.,  Ph.D., 
Instructor  in  Therapeutics,  Columbia  UmUcrstty, 
Medical  Department. 
Sick  Man  of  Europe,  The,  a  term  applied 
to  Turkey  in   1854.  by  the  Czar  Nicholas,  ma 
conversation    with    Sir    Hamilton    Seymour,   the 
British  ambassador  at  Saint  Petersburg.    The  czar 
intimated  his  opinion  that  Turkey  was  sick  and 
dying     He  therefore  proposed  that,  to  avoid  a 
European    war    when    the    demise    took    place, 
Russia  and  Great  Britain  should  conje  at  once 
to  a  private  arrangement  as  to  the  disposal  ot 
the  Sick  Man's  effects.     As  France  was  ignored 
in   the   arrangement,   there   was   some   doubt   as 
to  the  good  faith  of  the  czar.     The  British  gov- 
ernment   rejected    the    proposal,    intimated    its 
belief  in  the  recovery  of  the  Sick  Man,  and  soon 
after  fought  by  his  side  in  the  Crimean  war. 


Sickingen,  zik'ing-en,  Franz  von,  German 

soldier  and  Protestant  reformer :  b.  near  Kreuz- 
nach  2  March  1481 ;  d.  7  May  1523.    From  early 
youth   he   devoted   himself   to   the   military   lite. 
The  protection  of  the  oppressed  was  his  chief  oc- 
cupation.    He  assisted  many  a  creditor  m  pro- 
curing   what    was    due    him    from    a    powerful 
debtor.     He  was  the  enemy  of  tyranny,  and  en- 
deavored on  every  occasion  to  repress  the  despot- 
ism of  princes  and  the  arrogance  of  the  priests. 
Without  being   a   scholar  he   loved  science  and 
protected  men  of  learning  (for  instance  Reuch- 
lin,   whom   he   defended   against   the   monks   of 
Cologne)  :  and  in  his  castle  of  Ebernburg  many 
persecuted  scholars   found  a   safe  asylum.     He 
was  a  friend  of  the  Reformation,  and  contributed 
greatly    to    extend    it    in    the    countries    which 
bordered  on  the  Rhine.     At  last  he  engaged  in 
a  quarrel  with  Treves,  the  palatinate,  and  Hesse, 
which  drew   upon  him   the  ban   of  the   empire. 
He  died  soon  after  the   surrender  of  Neustall, 
one   of  his   castles,   having  previously    received 
a  severe  injury  from  a  fall  during  a  sally.   Con- 
sult the  study  by  Ulmann  (1872). 

Sickles,  sTk'lz.  Daniel  Edgar,  .\merican 
soldier:  b.  New  York  20  Oct.  1823.  He  was 
educated  at  the  University  of  the  City  of  New 


York,  but  did  not  graduate.     He  began  to  learn 
the  printer's  trade,  then  turned  to  the  study  of 
law,  and  was  admitted  to  the  bar  in   1846.     In 
1847  he  entered  the  legislature  as  a  Democrat, 
and  in   1853   was  appointed  corporation  counsel 
for   New   York.     In   that   year   he   accompanied 
James  Buchanan  to  England  as  secretary  of  le- 
gation.    Returning  to  America  in   1855  he  was 
elected  to  the  New  York  State  Senate,  and  two 
years  later  became  a  member  of  Congress,  serv- 
ing until  1861.     He  was  tried  for  the  murder^  ot 
Philip  Barton  Key,  whom  he  shot  27  Feb.  1859. 
on  account   of  a   guilty  intimacy   with   Sickles 
wife,  and  was  acquitted.     At  the  beginning__ot 
the  Civil  War  he  raised  in  New  York  the  r-.x- 
celsior   Brigade   of   U.    S.    volunteers,   and   was 
commissioned  colonel   of  one  of   its   regiments, 
the  70th  New  York.     In  September  1861  he  was 
nominated   brigadier-general   of  volunteers,   and 
after  some  delay  the  appointment  was  confirmed, 
the  promotion  to  date  from  the  day  of  his  nomi- 
nation.    He  participated  in  the   Peninsula  cam- 
paign   (q.v.)   and  the  battle  of  Antietam,  under 
McClellan,  and  at  Fredericksburg  commanded  a 
division.     Having   been   made   major-general   of 
volunteers  in  November  1862,  he  was  given  com- 
mand of  the  Third  corps  in  February  1863.  and 
bore  a  distinguished  part  in  the  battles  of  Chan- 
cellorsville   and   Gettysburg    (qq.v.).     At   Chan- 
cellorsville  he  cut  off  the  enemy's  ammunition 
train,    and    by    rallving    the    retreating    artillery 
gained  the  first  success  of  the  day.     At  Gettys- 
burg  his    corps    withstood   the    Confederate   as- 
sault on  the  Federal  left,  at  the  Peach  Orchard, 
and    Sickles   lost   a   leg   in   the   encounter.      He 
continued  in  active  service  until   1865,  when  he 
was  sent  on  a  private  mission  to  Colombia  and 
other  South  American  countries.     He  joined  the 
regular  armv  in  1866,  and  on  2  ]March  i8o7  was 
brevetted  brigadier-general  for  bravery  at  Fred- 
ericksburg,  and   major-general   for   gallant   and 
meritorious   service  at  Gettysburg.     During  the 
early  years  of  the  reconstruction  of  the   South 
he  was  in  command  of  the  military  district  of 
the  Carnlinas,  but  in  1867  President  Johnson  re- 
lieved him  of  his  command  and  offered  him  the 
mission  to  the  Netherlands,  which  he  declined 
On  14  April  1869  he  was  placed  on  the  retired 
list  of  the  army  with  the  rank  of  major-general. 
From   1869  to   1873  he  was  United   States  min- 
ister to  Spain,  where  he  had  diplomatic  manage- 
ment of  the  Virginius  case :  in  1890  \yas  sheritt 
of    New    York    County,    N.    Y.;    and    in    1892 
was    again    elected    to    Congress      For    several 
years  he  was  president  of  the  New  York  btate 
Board  of  Civil  Service  Commissioners. 

Sicyon,  sTsh'i-6n,  Greece,  one  of  the  old- 
est most  celebrated,  and  handsome  of  the  an- 
cient cities  of  the  country  on  the  Asopus  Kiver 
about  three  miles  from  its  port  on  the  Gult  ot 
Corinth.  The  site  is  now  occupied  by  V.vsiuka, 
a  village  with  about  fifty  families.  With  adja- 
cent territory  the  city  formed  the  small  state 
of  Sicyonia ;  at  an  early  period  it  was  ruled  by 
princes,  but  later  became  a  democracy,  and 
joined  the  Achsan  league,  finally  coming  under 
the  domination  of  Rome.  Sicyon  was  especially 
celebrated  for  its  schools  of  sculpture  and  paint- 
ing It  gave  its  name  to  a  school  of  art  whicli 
numbered  among  its  disciples  Po'ycletus  and 
.\pelles,  both  natives  of  Sicyon.  The  ancient 
theatre  has  been  excavated  by  the  American 
Archsological   School   at  Athens. 
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Siddhartha  ("he  who  has  accomplished  his 
aim"),  the  name  given  to  Prince  Gautama 
Buddha  (see  Budbhism)  at  his  birth  in  the  7th 
century  B.C.  This  was  his  individual  name ; 
Gautama,  that  of  his  tribe  —  settlers  in  Gakja 
or  Gauta,  a  region  situated  between  the  plain  of 
the  Ganges  and  the  Himalaya  Mountains. 
Buddha  was  a  title  of  later  origin.  Consult  E. 
Arnold,  'The  Light  of  Asia'    (1879). 

Siddons,  sid'oiiz,  Sarah  Kemble,  English 
actress:  b.  Brecon,  South  Wales,  5  July  1755; 
d.  London  8  June  1831.  (See  Kemble,  Roger.) 
She  appeared  early  on  the  provincial  stage,  won 
some  local  fame  at  Wolverhampton  and  Chelten- 
ham,  and  was  secured  by  Garrick  for  Drury  Lane, 
where  her  failure  was  distinct.  After  this  she  acted 
successively  at  Birmingham,  Manchester,  York, 
and  Bath,  where  she  opened  in  her  great  part  of 
Lady  Macbeth,  increasing  her  reputation  to  such 
a  degree  that  she  was  again  engaged  at  Drury 
Lane.  Her  re-appearance  in  London  took  place 
on  ID  Oct.  1782,  in  the  character  of  Isabella  in 
the  play  of  that  name,  being  Garrick's  adapta- 
tion of  Southerne's  'Fatal  Marriage.'  Her  suc- 
cess was  complete.  The  public  were  astonished 
by  her  powers,  and  she  was  universally  acknow- 
ledged to  be  the  first  tragic  actress  of  the  Eng- 
lish stage.  She  subsequently  visited  Dublin  and 
Edinburgh  with  equal  applause.  She  appeared 
as  Lady  Macbeth  for  the  first  time  in  London  on 
2  Feb.  17S5,  and  in  that  character  was  declared 
perfect  by  competent  critics.  Christopher  North, 
Hazlitt,  Leigh  Hunt,  Lord  Erskine  and  many 
others  agree  in  praise  of  her  performances, 
which  were  at  their  best  in  tragedy,  and  be- 
longed to  the  fine  old  declamatory  (sometimes 
called  the  "Kemble")  school.  In  solemn  ma- 
jesty, pathos,  and  minute  finish  she  surpassed 
Rachel  (q.v.).  For  30  years  she  continued  to 
astonish  and  enchant  the  lovers  of  the  drama, 
and  having  acquired  an  ample  fortune,  and  been 
portrayed  by  Reynolds  as  the  *  Tragic  Muse,* 
took  her  leave  of  the  stage  in  1812,  before 
an  audience  which  melted  into  tears  on  the  oc- 
casion. She,  however,  performed  subsequently 
at  benefits  and  gave  privately  Shakespearian 
readings.  She  was  seen  as  Rosalind,  Ophelia,  and 
Dcsdcmona,  with  great  success ;  and  as  Cath- 
arine in  'Henry  VI II.'  discovered  a  part  nearly 
as  well  suited  to  her  as  that  of  Lady  Macbeth. 
Consult  the  'Lives'  by  Campbell  (1834)  ;  Ken- 
nard   (1886). 

Side-saddle  Flower.       See  Sarr-Acenlx. 

Side'real  Clock,  a  clock  regulated  to 
measure  .McIeri-.-d  time,  reckoned  by  sidereal  days 
of  23  hours,  50  minutes,  4  seconds  mean  solar 
time,  which  are  measured  by  the  interval  be- 
tween two  successive  passages  of  any  fixed  star 
oyer  the  same  meridian,  and  divided  into  24 
sidereal  hours. 

Sidereal  System.      See  Stars. 

Sidereal  Time,  time  measured  by  the  ap- 
parent motion  of  the  stars.  A  sidereal  day  is 
the  tiine  from  the  passage  of  a  star  across  the 
meridian  till  its  next  passage.  If  the  stars  are 
supposed  to  be  absolutely  fixed  and  at  an  in- 
finite distnnce,  a  sidereal  day  is  exactly  the 
period  of  the  revolution  of  the  earth  on  its  axis; 
tlie  efltects  of  the  motions  of  the  stars  and  the 
motion  of  the  earth  in  its  orbit  are  insensible. 
A  sidereal  dav  is  the  most  constant  unit  of  time 


which  we  possess ;  but  it  appears  that  it  is  increas- 
ing in  duration  very  slowly.  The  length  of  a 
sidereal  day  is  23  hours  56  minutes  4.092  sec- 
ond^i.  A  sidereal  year  is  the  exact  period  of  the 
revolution  of  the  earth  round  tlie  sun. 

Siderite,  a  mineral  composed  of  carbonate  of 
iron,  and  when  pure  crystallizing  in  the  rhom- 
bohedral  system.  It  then  is  also  known  as 
spathic  iron.  Another  name  is  chalybite.  The 
faces  of  the  rhombohedral  crystals  are  commonly 
curved,  and  there  is  a  perfect  rhombohedral 
cleavage.  Besides  this  it  occurs  in  botrycidal 
and  in  globular  form,  with  a  more  or  less  fibrous 
internal  structure.  Again  it  is  massive,  or 
coarsely  or  finely  granular. 

The  hardness  is  3.5  to  4.5 ;  the  specific  gravity 
3/  to  3.9.  It  has  a  vitreous  lustre,  and  is  often 
more  or  less  pearly.  The  color  varies  from  ash- 
gray,  through  yellowish-gray,  greenish-gray,  to 
brown  and  brownish-red;  sometimes  it  is  white. 
The  streak  is  white.  It  is  commonly  translucent 
or  subtranslucent. 

In  composition  it  is;  FeCOa;  carbondioxide 
37.9  and  iron  protoxide  62.1.  Part  of  the  iron  is 
usually  replaced  by  manganese,  and  often  by 
magnesium  or  calcium. 

The  principal  varieties  are  (o)  crystallized, 
(b)  concretionary,  in  globular  form,  with  fibrous 
structure,  (f)  granular,  (d)  massive,  (?) 
oolitic,  and  (/)  earthy,  with  a  large  admixture 
of  clay.  This  latter  variety  constitutes  a  large 
part  of  the  clay  in  stones  of  the  coal  formations. 

In  the  United  States  siderite  occurs  at 
Plymouth,  Vt. ;  Sterling,  Mass. ;  Roxbury,  Conn. ; 
Antwerp,  Jefferson  County,  N.  Y.,  and  at  the 
Rossie  iron  mines,  St.  Lawrence  County,  N.  Y., 
and  in  North  Carolina.  Also  in  Pennsylvania, 
Ohio  and  other  States,  chiefly  as  clay  iron  stones 
in  the  Cnal  measures.     See  .AiJROSiDERiTE. 

Sidewinder,  a  local  name  in   Arizona   for 

the  horned  rattlesnake  {Croiahts  cornutus),  re- 
ferring to  its  sidewise  method  of  progression. 
Sec  Rattlesnake. 

Sidgwick,  sij'wik,  Eleanor  Maitland 
(Balfour),  English  educator:  b.  Scotland  11 
iVlarch  1845.  She  was  married  in  1870  to  Prof. 
Henry  Sidgwick  (q.v.).  In  1880-2  she  was  vice- 
principal  of  Newnham  College.  Cambridge,  and 
in  1892  was  appointed  principal.  She  was  a 
momlicr  of  the  Royal  commission  on  secondary 
education  of  1804,  and  has  published  'llealtli 
Statistics  of  Women  Students  of  Cambridge 
and  Oxford'  (1890),  and  papers  on  educational 
and  other  topics. 

Sidgwick,  Henry,  Englisli  philosophical 
writer:  b.  Skiplon,  Yorkshire,  31  May  1838; 
d.  Witliam  28  Aug.  KXX).  In  1859  he  was  grad- 
uated from  Trinity  College,  Caml)ridge,  where 
he  was  fellow  and  assistant  tutor.  He  took  part 
in  the  movement  for  the  abolition  of  tests,  and  in 
connection  wilh  it  he  resigned  his  fellowship 
in  l8(>9.  In  1883  he  was  elected  KniglUbridgc 
professor  of  moral  philosophy  in  his  iniiversily, 
and  two  years  later  again  became  an  ordinary 
fellow  of  his  college.  Sidgwick's  published 
works  are:  'The  Ethics  of  Conforniilv  and 
Subscription  I  (1871);  'The  Methods  of  Ethics' 
(t874;  now  in  (ith  edition),  a  work  of  great  im- 
portance, in  which  he  attempts  to  reconcile 
utilitarianism  with  ijituitionisni ;  'The  Principles 
of    Political    Economy'     (1883),    of   an    eclectic 
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character:  <The  Scope  and  Method  of  Economic 
Science'  (1885),  his  presidential  address  to  the 
economic  section  of  the  British  Association ; 
'Outlines  of  the  History  of  Ethics'  (1886),  an 
extended  reprint  of  his  article  on  Ethics  in  the 
' EncycIopa?dia  Britannica' ;  and  'The  Elements 
of  Politics'   (i8gi). 

Sidi-Bel- Abbes,  se'de-bel-ab-bas',  Algeria, 
in  the  department  of  Oran,  lies  48  miles  south 
of  the  town  of  Oran,  on  the  Mekcrra  River.  It 
is  a  modern  walled  town,  and  occupies  a  height 
rising  from  a  fertile,  healthy  and  populous  plain. 
Numerous  fountains  adorn  the  town.  Esparto 
grass  grows  here  profusely.  There  is  some  trade 
in  hides,  alfa,  cattle,  etc.     Pop.  23,288. 

Sidney,  sTd'ni,  Algernon,  English  states- 
man, son  of  the  2d  Earl  of  Leicester :  b.  Pens- 
hurst,  Kent,  1622 ;  d.  London  7  Dec.  1682.  He 
was  educated  under  the  supervision  of  his  father, 
whom  he  accompanied  on  his  embassies  to  Den- 
mark and  to  France.  He  served  in  1642  as  cap- 
tain of  a  troop  of  horse  in  Ireland,  and  in  the 
civil  war  espoused  the  cause  of  Parliament.  He 
was  promoted  colonel  of  horse  in  1645,  was  re- 
turned to  the  Long  Parliament  in  1646  as  member 
for  Cardiff,  and  in  1647  was  appointed  lieuten- 
ant-general of  the  horse  in  Ireland  and  governor 
of  Dublin,  but  was  soon  superseded  and  in 
1648-50  was  governor  of  Dover.  In  1649  he 
was  appointed  one  of  the  commissioners  for  the 
trial  of  Charles  I.,  but  while  he  attended  three 
of  the  preliminary  meetings  he  was  not  present 
at  the  trial  and  did  not  sign  the  warrant.  He  is 
frequently  quoted  as  approving  the  measure, 
and  later  admitted  his  justification  of  it,  but  his 
plan,  though  not  exactly  clear,  seems  to  have 
been  the  deposition  of  the  king  by  an  agreement 
of  both  houses.  He  incurred  the  enmity  of 
Cromwell  by  his  opposition,  and  during  the  first 
three  years  of  the  Commonwealth  he  stood 
aloof.  In  1652,  however,  he  was  elected  a  mem- 
ber of  the  council  of  state  and  attended  82 
meetings  in  the  four  and  a  half  months  before 
the  council  was  dissolved  by  Cromwell,  being 
particularly  occupied  with  foreign  afifairs.  He 
protested  against  the  Protectorate  of  Cromwell 
and  afterward  held  aloof  from  public  afifairs  until 
the  restoration  of  the  Long  Parliament  by  the 
army  in  1659,  when  he  resumed  his  place  and 
was  again  appointed  to  the  council  of  state.  In 
that  year  he  was  sent  as  a  commissioner  to  nego- 
tiate a  peace  between  Sweden  and  Denmark, 
and  while  engaged  in  this  mission  the  Restora- 
tion took  place.  Aware  that  his  part  in  the 
civil  troubles  could  but  bring  him  into  dis- 
favor with  the  royal  party,  he  remained  in  exile 
until  1677,  when  he  was  given  leave  to  return 
to  settle  his  private  affairs.  The  excitement  at- 
tending the  exclusion  struggle  drew  Sidney 
again  into  politics  and  he  made  several  unsuc- 
cessful attempts  to  enter  Parliament,  although 
outside  of  that  body  he  wielded  a  considerable 
influence.  He  vindicated  himself  from  an  ac- 
cusation of  being  the  head  of  a  great  non-con- 
formist plot  soon  after  the  discovery  of  the 
"popish  plot,"  but  his  private  letters  though 
written  with  great  caution  show  a  deep  sym- 
pathy for  the  non-conformists  and  the  Scots  as 
well  as  an  invincible  hatred  for  bishops  and 
Roman  Catholics.  He  was  engaged  in  an  in- 
trigue with  the  French  ambassador  through 
whom  he  endeavored  to  persuade  Louis  XIV.  to 


aid  the  establishment  of  a  republic  in  England 
and  evidently  hoped  to  gain  at  least  the  main- 
tenance of  the  rights  of  Parliament.  He  un- 
doubtedly received  pecuniary  aid  to  the  extent  of 
1,000  guineas  through  the  French  ambassador, 
though  he  evidently  used  the  money  for  public 
purposes.  He  seems  to  have  taken  no  part  in 
the  armed  resistance  of  Shaftesbury  in  1682,  but 
in  1683  he  formed  one  of  the  "council  of  six" 
in  the  "Ryehouse  Plot"  to  organize  an  insurrec- 
tion among  the  Scottish  malcontents.  He  was 
arrested  after  its  discovery  and  sent  to  the 
Tower,  charged  with  three  overt  acts  of  treason, 
consisting  of:  consultations  amounting  to  a  con- 
spiracy to  levy  war  against  the  king :  invitation 
to  certain  Scots  to  co-operate  with  his  plans ; 
and  of  having  written  a  treasonable  libel  con- 
cerning; the  lawfulness  of  deposing  kings.  The 
only  witness  against  him  on  the  first  charge  was 
the  infamous  Lord  Howard,  the  second  charge 
was  proven  unfounded,  and  regarding  the  third 
though  his  authorship  of  the  incriminating  paper 
was  undoubted,  yet  there  was  nothing  to  show- 
that  it  was  intended  for  publication.  The  law  de- 
manded two  witnesses  for  high  treason.  Jeff- 
reys accepted  the  paper  as  the  second  witness 
required  by  the  law,  and  on  this  faulty  evidence 
Sidney  was  sentenced  to  death.  .-Vfter  a  fruitless 
petition  to  the  king  he  was  executed  on  Tower 
Hill.  His  'Discourses  on  Government'  exhibit 
great  acuteness,  are  forcibly  written,  and  con- 
tain valuable  historical  information.  They  were 
first  printed  in  1698,  and  have  been  reprinted  in 
1740,  1751,  and  1772.  Consult:  Meadley,  'Mem- 
oirs of  .Algernon  Sidney'  (1813)  ;  Van  Sand- 
voord,  'Life  of  Algernon  Sidney'  (1851); 
Ewald,  'Life  and  Times  of  Algernon  Sidney' 
(1873). 

Sidney,  Sir  Philip,  English  soldier,  states- 
man and  poet:  b.  Penshurst,  Kent,  30  Nov. 
1554;  d.  Arnhem,  Netherlands,  17  Oct.  1586. 
After  studying  at  Christ  Church,  Oxford,  and 
Trinity  College,  Cambridge,  he  set  ofif  on  his 
travels  at  18,  visited  France,  Hungary,  and  Italy, 
and,  returning  through  Germany  and  Flanders, 
arrived  in  England  in  1575.  He  became  a  favor- 
ite with  the  queen,  who  in  1576  sent  him  on  an 
embassy  to  Germany.  He  had  a  quarrel  with 
the  Earl  of  Oxford,  but  the  queen  interposed 
to  prevent  a  due!  from  taking  place.  Sidney, 
displeased  at  the  issue  of  the  atTair,  then  retired 
to  Wilton  in  Wiltshire,  1580.  and  amused  him- 
self with  the  composition  of  his  celebrated  pas- 
toral romance,  '.Arcadia.'  In  1585  he  projected 
with  Sir  Francis  Drake  an  expedition  against 
the  Spaniards  in  America,  and  he  had  gone  to 
Plymouth  to  embark  on  the  undertaking,  when 
an  express  mandate  from  Elizabeth  recalled  him 
to  court.  Her  influence  also  was  exerted  to 
prevent  him  from  being  elected  king  of  Poland, 
"refusing,"  as  Camden  says,  "to  further  his  ad- 
vancement out  of  fear  that  she  should  lose  the 
jewel  of  her  times."  He  was  subsequently  ap- 
pointed governor  of  Flushing,  and  general  of  the 
cavalry  under  his  uncle  Dudley,  earl  of  Leicester, 
who  commanded  the  forces  sent  to  assist  the 
Dutch  against  the  Spaniards.  On  22  Sept.  1586, 
being  at  the  head  of  a  detachment  of  the  English 
troops,  he  fell  in  with  a  convoy  of  the  enemy 
marching  toward  Zutphen.  In  the  rash  charge 
of  500  against  3,000.  Sidney  received  a  shot  in 
his  thigh,  which  shattered  the  bone,   .^n  incident 
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that  occurred  as  he  was  being  borne  ot'f  the 
field  ilhistrates  his  character.  It  is  thus  re- 
corded by  Lord  Brooke,  his  biographer:  "In 
which  sad  progress,  passing  along  by  the  rest  of 
the  army  where  his  uncle  the  general  was,  and 
being  thirsty  with  excess  of  bleeding,  he  called 
for  some  drink,  which  was  presently  brought 
him ;  but  as  he  was  putting  the  bottle  to  his 
mouth  he  saw  a  poor  soldier  carried  along,  who 
had  eaten  his  last  at  the  same  feast,  ghastly 
casting  up  his  eyes  at  the  bottle.  Which  Sir 
Philip  perceiving,  took  it  from  his  head  before 
he  drank,  and  delivered  it  to  the  poor  man  with 
these  words:  'Thy  necessity  is  greater  than 
mme.  >  "  His  body  was  carried  to  England,  and 
after  lying  several  days  in  state  was  buried  in 
Old  Saint  Paul's  Cathedral.  His  brief  career, 
which  to  many  may  seem  not  to  justify  his  great 
reputation,  nevertheless  made  a  powerful  impres- 
sion on  English  patriotism.  So  universally  was 
he  esteemed  that  a  general  mourning  for  him 
was  observed  throughout  the  whole  country.  For 
a  month  no  gentlemen  of  quality  cared  to  ap- 
pear in  London  without  mourning  garb.  He  was 
panegjTized  by  his  contemporaries,  and  the  uni- 
versities issued  three  volumes  of  elegies  on  his 
death.  His  works,  besides  the  *.A.rcadia,^  con- 
sist of  the  'Defence  of  Poesy*  ;  "Astrophel,  and 
Stella';  a  collection  entitled  *  Songs  and  Son- 
nets,' and  other  poetical  pieces.  None  of  this 
■was  published  in  his  lifetime,  his  great  contem- 
porary fame  being  based  on  the  reports  of  those 
to  whom  his  manuscripts  were  communicated. 
He  is  best  known  for  his  'Arcadia,'  one  of  the 
earliest  specimens  of  the  heroic  romance,  writ- 
ten in  mingled  prose  and  verse,  the  latter  ex- 
hibiting various  attempts  to  naturalize  the  mea- 
sures of  Roman  poetry,  and  for  the  'Astrophel 
and  Stella'  cycle  of  io8  sonnets  and  ii  songs. 
Consult:  'Life'  by  Fulk  Grevillc;  also  Davis, 
•Life  and  Times  of  Sir  Philip  Sidney'  (1859)  ; 
Lloyd,  'Life  of  Sir  Philip  Sidney'  (1862); 
Bourne,  'Memoir  of  Sir  Philip  Sidney'  (1862)  ; 
Syrnonds,  'Sir  Philip  Sidney'  (1886);  'Sir 
Philip  Sidney :  a  Type  of  English  Character  in 
the  Elizabethan  Age'  (1891);  Ely,  'Chaucer, 
Spenser  and  Sidney'  (1894);  Marshall,  'Pens- 
hurst  Castle  in  the  Time  of  Sir  Philip  Sidney' 
(1804). 

Sidney  Luska.     See  Harland,  Henry. 

Sidney,  Ohio,  city,  county-seat  of  Shelby 
County;  on  the  Miami  River,  the  Miami  &  Erie 
Canal,  and  on  the  Cincinnati,  H.  &  D.,  and 
the  Cleveland,  C,  C.  &  St.  L.  R.R.'s;  about 
40  miles  north  of  Dayton  and  65  miles  west  by 
north  of  Columbus.  It  is  in  an  agricultural 
region,  and  has  considerable  manufacturing  in- 
terests. The  government  census  of  19CO  gives 
the  number  of  manufacturing;  establishments  in 
the  city  at  loi,  with  a  capital  invested  of  $1,173,- 
805.  There  were  in  these  establishments  9,55 
wage-earners,  receiving  annually  a  total  of  $3,37,- 
610.  The  raw  material  cost  annually  $1,088,669, 
and  the  annual  value  of  the  product  was  $1,858,- 
626.  The  educational  institutions  arc  a  high 
school,  public  and  parish  elementary  schools, 
two  private  schools,  and  a  public  library.  Pop. 
(i8qo)  4,850;   (1900)   5.6S8. 

Sidney  Sussex  College,  Cambridge,  Eng- 
land, was  founded  in  1594  by  Lady  Frances  Sid- 
ney, countess-dowager  of  Sussex,  aunt  to  Sir 
Philip    Sidney.    There    are    10    fellowships,    24 
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scholarships,  and  a  number  of  exhibitions.  Tht 
scholarships  vary  in  value  from  $150  to  $300  a 
year.  The  college  was  erected  on  the  site  of  an 
ancient  Franciscan  convent.  It  consists  of  two 
courts  much  defaced  by  modern  alterations. 
Oliver  Cromwell  and  Thomas  Fuller  were  mem- 
bers of  this  college.  There  are  eight  church 
livings  in  the  patronage  of  the  college. 

Sidon,  si'don,  or  Zidon  (Arabian,  Saida), 
Phoenicia  (q.v.),  on  the  Syrian  coast  of  the  Medi- 
terranean, lies  midway  between  Tyre  and  Beirut. 
It  is  surrounded  by  a  wall  with  two  gates.  Its 
chief  interest  is  historical.  It  was  a  wealthy  and 
ancient  city,  with  an  excellent  harbor  and  much 
commercial  enterprise.  It  was  watered  by  the 
streams  of  Lebanon,  and  many  allusions  to  it 
are  found  in  secular  and  Scriptural  writings. 
Sidon  was  referred  to  as  'The  first-born  of 
Canaan'  ;  Homer  alludes  to  the  ingenious 
Sidonians  and  their  artistic  handiwork.  The 
town  was  famous  for  its  manufactures  of  glass, 
linen,  purple  dye,  and  perfumes.  The  Sidonians 
had  their  own  monarch,  but  it  was  once  subject 
to  Tyre,  and  later  to  the  Persians.  It  passed 
through  many  vicissitudes,  finally  passing  over 
to  the  Moslems  (1291).  In  the  17th  and  l8th 
centuries  it  became  the  seat  of  French  com- 
merce. It  is  now  called  Saidi.  Interesting 
sarcophagi  have  been  found  here  (now  in  Con- 
stantinople).    Pop.    11,000. 

Sido'nia,  Order  of.     See  Orders,  Royal. 

Sid'ra,  Gulf  of  (ancient  Svktis  M.vor), 
Tripoli,  a  wide  gulf  of  the  Mediterranean  Sea 
between  the  main  portion  of  Tripoli  and  the  pla- 
teau of  Barca.  Its  coast-line  of  over  500  miles 
i.'^  beset  with  shoals  and  sand-banks,  offering  no 
harbor  except  Bengazi,  at  the  extreme  eastern 
end. 

Siebengebirge,  ze'ben-ge-ber"ge,  Germany, 
a  small  chain  of  mountains  near  the  Rhine,  in 
Prussia,  20  miles  above  Cologne.  Above  the 
main  range  rise  seven  lofty  summits,  whence  the 
name.  These  rugged  heights  are  all  crowned 
with  ancient  lordly  castles.  Olberg  is  the  high- 
est peak  (1,522  feet);  while  the  Drachenfcls  is 
the  more  interesting.  Cologne  Cathedral  was 
built  from  stones  quarried  in  these  Rhenish 
mountains.  Some  of  the  peaks  arc  ascended  by 
especially  built  railways.  The  scenery  is  ro- 
mantic and  interesting. 

Siebert,  se'bert,  Wilbur  Henry,  American 
educator:  b.  Columbus.  Ohio,  30  .Aug.  i860.  He 
was  graduated  from  the  Ohio  State  University  in 
1888,  studied  in  Germany  in  1890-1,  was  asso- 
ciate professor  of  European  history  at  the  Ohio 
State  University  in  i8i)H-i902,  since  when  he 
has  been  professor  of  that  branch.  He  has  pub- 
lished: 'The  Underground  Railroad  from 
Slavery  to  Freedom'  (i8i;8-9);  'The  Govern- 
ment of  Ohio'   (i<)03)  ;  etc. 

Siebold,  ze'bolt,  Karl  Theodor  Ernst  von, 
Germ.iu  physiologist  aud  zoologist:  b.  Wurzburg 
16  Feb.  1804;  d.  Munich  7  April  1885.  He 
studied  at  Gottingen  and  Berlin,  in  1840  was 
made  professor  of  physiology  at  Erlangen,  in 
1845  at  Freiburg,  in  1850  at  Brcslau.  In  1853  he 
was  made  professor  of  physiology  and  com- 
parative anatomy  at  Munich,  where  to  his  chair 
were  later  added  duties  as  professor  of  zoology 
and  director  of  the  zoological  and  zootomical 
cabinet.     His  contributions  to  scientific  research 
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are  suggested  by  the  titles  of  his  monographs : 
<Observationes  de  Salamaiidris  et  Tritonibus' 
(1828);  'Ueber  die  Band  und  Blasenwurmer' 
(1854)  ;  'Wahre  Parthenogenesis  bei  Schmetter- 
lingen  und  Bienen'  (1856);  'Beitrage  zur 
Parthenogenesis  der  Arthopoden'  (1871).  Con- 
sult Hertwig's  memorial  address  "Gedachtniss- 
rede'    (1886). 

Siebold,  Philipp  Franz  von,  German  phy- 
sician and  traveler:  b.  Wiirzburg  17  Feb.  1796; 
d.  Munich  18  Oct.  1866.  He  was  a  son  of  a  pro- 
fessor of  medicine  at  Wurzburg,  and  there  re- 
ceived his  education.  In  1822  he  removed  to  the 
Netherlands  and  became  sanitary  officer  at  Ba- 
tavia.  He  accompanied  the  Dutch  embassy  to 
Japan  in  1826  and  remained  there  until  1830.  He 
made  a  second  visit  in  1859-62.  His  books  upon 
the  Japanese,  their  language,  the  flora  and 
fauna  of  the  country,  etc.,  did  much  to  make  that 
country  known  to  the  world.  He  published: 
'Nippon,  Archiv  zur  Beschreibung  von  Japan' 
(1832);  'Fauna  japonica*  (1833);  'Flora 
japonica'  (1835)  ;  'Bibliotheca  japonica' 
(1833-41);  'Catalogus  librorum  japonicorum' 
(1845);  'Isagoge  in  bibliothecam  japonicam' 
(1841);  'Epitome  linguae  japonics>  (1826-53); 
"Floras  japonic^  familix  naturales'    (1851). 

Siege,  in  warfare,  the  surrounding  or  in- 
vestment of  a  fortified  place  by  an  army  with  a 
view  to  its  capture.  The  taknig  of  a  fortified 
place  may  be  attempted  (l)  by  surprise.  (2)  by  a 
sudden  onset,  (3)  by  blockade  out  of  gunshot 
(see  Block.\de),  (4)  by  a  siege,  properly  so 
called.  In  a  regular  siege  the  fortress  is  first 
blockaded,  so  as  to  cut  otif  all  intercourse  from 
without,  the  besieging  force  encamping  just  be- 
yond reach  of  the  enemies'  guns.  Then  if  any 
"detached  works  are  situated  before  the  fortress, 
their  capture  must  be  effected  in  order  to  admit 
the  opening  of  the  trenches.  The  trenches  are 
formed  in  the  direction  of  the  fortress ;  but  that 
they  may  not  be  enfiladed  from  thence,  they  must 
proceed  in  a  zigzag  form.  For  the  protection 
of  the  workers  trenches  called  parallels,  because 
they  run  in  a  direction  parallel  or  nearly  so  to 
the  sides  of  the  fortress,  are  dug  at  intervals. 
While  the  trenches  are  being  opened,  the  be- 
sieged, by  sallies  and  counter  operations  of  every 
kind,  strive  to  drive  off  the  besiegers,  and  to 
destroy  their  work ;  and  the  besiegers  make 
efforts  to  establish  themselves  more  and  more 
securely,  to  raise  batteries,  and  then,  by  means 
of  trenches  and  advanced  parallels,  to  approach 
the  walls  of  the  fortress ;  and  all  the  while  the 
artillery  is  kept  constantly  playing  from  the  bat- 
teries of  the  besiegers  as  well  as  from  the  works 
and  guns  of  the  besieged.  From  the  last 
parallel,  which  approaches  very  near  the  fortress, 
the  besiegers  prepare  to  make  breaches.  Here 
likewise  mining  operations  are  carried  on  when- 
ever they  are  found  advisable.  When  at  last  the 
breaches  are  practicable  the  storming  or  scaling 
of  the  walls  follows.    See  Fortification. 

Among  the  great  sieges  in  the  world's  history 
were  those  of  Troy,  Tyre  (572,  332  B.C.),  Syra- 
cuse (396  B.C.),  Saguntum  (219  B.C.),  Jerusalem 
(70  A.D.),  Acre  (1191,  etc.),  Calais  (1347),  Or- 
leans (1428),  Constantinople  (1453),  Haarlem 
(1572-3).  Leyden  (1574).  Breda  (1625).  Ro- 
chelle  (1628),  Magdeburg  (1631),  Breisach 
(1638).  Taunton  (1644-5),  Londonderry  (1689), 


Gibraltar  (i73i.  1779,  1782-3),  Prague 
(1741-4),  Leipsic  (1757,  1813).  Quebec  (1759- 
60),  Seringapatam  (1799),  Genoa  (1800),  Sara- 
gossa  (1808-9),  Ciudad  Rodrigo  (1810,  i8i2). 
New  Orleans  (1814),  Antwerp  (1832),  Rome 
(1849),  Sebastopol  (1854-5),  Kars  (1855), 
Lucknow  (1857).  Delhi  (1857),  Gaeta  (1860-1), 
Vicksburg  (1863),  Charleston  (1863-4),  Rich- 
mond (1864-5),  Metz  (1870),  Strasburg  (1870), 
Belfort  (1870-1),  Paris  (1870-1),  Plevna 
(1877),  Khartum  (1884),  Ladysmith  (1900), 
and  Port  Arthur   (1904). 

Siege  Gun.     See  Fortification  ;  Ordnance. 

Siegen,  ze'gen,  Ludwig  von,  German  in- 
ventor: b.  about  1609;  d.  Wolfenbuttel  1680.  He 
was  a  lieutenant  in  the  Hessian  army  and  in- 
vented the  art  of  mezzotint  engraving  which 
was  learned  from  him  by  Prince  Rupert  and  so 
introduced  into  England. 

Siegen,  Germany,  Prussia,  a  town  in  the 
province  of  Westphalia,  on  the  Sieg  River,  63 
miles  east  of  Cologne.  Two  castles,  belonging 
to  the  period  of  the  Principality,  are  in  this  town, 
several  Protestant  and  Catholic  churches,  and  a 
monument  to  William  I.,  and  a  bronze  bust  of 
Bismarck.  It  has  always  had  important  mining 
and  manufacturing  interests,  and  is  the  centre  of 
the  mining  industry  of  southern  Westphalia. 
It  has  large  tanneries,  foundries,  factories  for 
leather  and  paper,  etc.  It  is  on  the  line  of  sev- 
eral railways.  There  is  a  school  of  mining  and 
a  real  gymnasium.     Pop.  (1900)  22,111. 

Siegfried,    seg'fred    (Ger.    zeg'fred).      See 
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Siemens,     ze'mens,     Ernst    Werner    von, 

German  engineer  and  electrician :  b.  Lenthe  13 
Dec.  1816;  d.  Berlin  6  Dec.  1892.  He  entered 
the  Prussian  artillery  in  1834.  Having  developed 
scientific  tastes,  he  took  out  his  first  patent  in 
1842  for  a  process  of  silver  and  gold  electro 
plating.  In  1842  he  went  to  England  with  his 
brother,  Karl  Wilhelm,  to  establish  the  business 
known  there  by  the  firm  name  of  Siemens  Broth- 
ers. In  1844  he  took  charge  of  the  artillery 
workshops  in  Berlin.  He  aided  in  developing 
the  telegraphic  system  in  Prussia,  and  discovered 
the  insulating  properties  of  gutta-percha  which 
were  utilized  in  underground  and  submarine 
cables.  He  left  the  army  in  1849  and  devoted 
his  energies  to  electrical  business,  particularly 
the  construction  of  telegraph  apparatus.  The 
first  great  continental  telegraph  line,  that  between 
Berlin  and  Frankfort-on-the-Main,  was  built  by 
him  in  1849,  and  the  firm  of  Siemens  Brothers 
laid  six  Atlantic  cables.  The  pneumatic-tube 
system  was  invented  by  him  and  also  various 
modifications  of  self-acting  dynamos.  In  1886 
he  gave  500,000  marks  to  found  an  institute  of 
physics  and  technology.  He  published  'Posi- 
tive Vorschliige  zu  einem  Patentgesetz'  (1869); 
'Gesammelte  Abhandlungen  und  Vortrage' 
(1881);  'Wissenschaftliche  und  technische 
Arbeiten'  (1889-91)  ;  'Lebenserinnerungen' 
(1901). 

Siemens,  se'menz.  Sir  Karl  Wilhelm,  Eng- 
lish physicist  and  inventor:  b.  Lenthe,  Hanover, 
4  April'  1823 ;  d.  London  19  Nov.  1883.  He  was 
educated  at  the  gymnasium  at  Liibeck.  the  poly- 
technic school  at  Magdeburg,  and  the  Uni- 
versity of  Gottingen.     At  19  he  became  a  pupi! 
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in  the  engine  works  of  Count  Stolberg,  and  a 
year  later  visited  England  for  the  purpose  of 
introducing  a  method  of  electro  plating,  the  joint 
invention  of  his  brother  Werner  and  himself. 
In  the  same  year  the  brothers  invented  a  differ- 
ential governor  for  steam-engines,  and  in  1S44 
he  again  went  to  England  to  patent  this  inven- 
tion. From  that  time  he  settled  in  England,  be- 
coming naturalized  in  1859.  Among  the  many 
other  inventions  with  which  he,  in  combination 
with  his  brothers,  must  be  credited,  are  the  re- 
generating gas  furnace  for  metallurgical  pur- 
poses, the  process  of  making  steel  and  iron  direct 
from  the  ore,  which  has  revolutionized  the  steel 
}and  iron  trades,  and  improvements  in  the  manu- 
Ifacture  and  laying  of  telegraph  lines.  He  was 
elected  to  the  Royal  Society  in  1862;  was  one 
time  president  of  the  British  Association ;  and 
was  knighted  in  1883.  He  published  'On  the 
Utilization  of  Heat  and  Other  Natural  Forces* 
(1878):  *The  Dynamo  Electric  Current  and  its 
Steadiness*  (1881):  'On  the  Conservation  of 
Solar  Energy'  (1883).  His  'Scientific  Works* 
were  edited  by  E.  F.  Bamber  (1888). 

Siemering,  ze'mer-ing,  Rudolph,  German 
sculptor:  b.  Konigsberg  10  Aug.  1835;  d.  23 
Jan.  1905.  He  attended  the  local  Art  Academy 
in  youth,  and  afterward  became  the  pupil  of 
jBlaser  in  Berlin.  He  was  invited  to  take  part 
in  the  decoration  of  Konigsberg  University,  and 
furnished  for  that  purpose  medallion  portraits  of 
its  learned  men.  In  i860  he  produced  his 'Pe- 
nelope'and  in  i860  a  sitting  figure  in  marble  of 
King  Wilhelm  for  the  Exchange  in  Berlin;  and 
a  terra-cotta  statue  of  Liebnitz,  for  the  Academy 
of  Science  at  Perth,  productions  remarkable  for 
realistic  modeling,  and  imposing  expression.  In 
1871  he  executed  the  masterly  relief  'Uprising  of 
the  People  at  the  Summons  of  their  King';  and 
the  following  year  a  design  for  the  Goethe  monu- 
ment. His  next  work  was  the  statue  of  Fred- 
erick the  Great  for  Marienburg.  In  1882  he 
completed  the  sculpture  for  the  monument  of  the 
counts  in  Berlin.  The  greatest  of  his  works, 
however,  was  the  war  monument  in  the  market 
place  at  Leipsic,  '  Germany,  '  as  an  armed  heroine. 
Worthy  also  of  special  notice  was  the  sitting  statue 
of  Emperor  William  I.  with  the  four  colossal  eques- 
trian  figures  — King  Albrrl  of  Saxony,  Emperor 
Frederick,  Bismarck,  Moltke,  and  eight  figures 
of  soldiers.  He  was  ihc  author  of  the  colossal 
equestrian  statue  of  Washington  whose  pedestal 
is  enriched  with  reliefs  and  accessory  sculptures. 
This  impressive  monument  was  unveiled  in  Fair- 
mount  Park.  Philadelphia,  May  l8g7.  Sienier- 
inc's  group,  'Saint  Gertrude  Hospitably  receiving 
a  Traveling  Scholar,' was  finished  and  set  upon 
the  Bridge  of  Saint  Gertrude  at  Berlin  in  i8g6. 
He  was  also  the  author  of  numerous  portrait 
busts,  and  occupied  the  post  of  royal  professor  in 
Ranch  Museum. 

Siemiradzki,  syem-I-r.adz'kT,  Henryk,  Pol- 
ish painter;  b.  Grodno  government  15  Nov.  1843. 
lie  studied  art  in  the  .-Xcademy  of  Saint  Peters- 
burg, and  after  a  sojourn  in  Munich,  fixed  his 
studio  in  Rome.  Among  his  best  canvases  arc- 
'Nero's  Torches*  (1876);  'The  Vase  or  the 
Slave*  (1879);  'The  Amulet-Seller'  (1888); 
'Christ  Stilling  the  Waves.*  He  also  decor- 
ated with  nnich  skill  two  ceilings  in  the  Nctch- 
aicv  Palace  of  Saint  Petersburg. 


Siena,  se-a'iia,  or  Sienna,  se-en'na,  Italy, 
(l)  Capital  of  a  province  of  the  same  name,  and 
an  archiepiscopal  see,  61  miles  south  of  Florence, 
occupies  a  lofty  site  on  the  southern  frontiers  of 
Tuscany.  It  is  enclosed  by  an  Etruscan  wall 
with  nine  gates,  has  a  strong  citadel,  and  is  in 
all  respects  a  typical  Italian  town;  the  Piazza 
di  Vittorio  Emanuele  is  historical.  Siena  out- 
ranks all  the  other  cities  in  its  art  history  from 
the  13th  to  the  i6th  centuries  (excepting  Rome 
and  F'lorence).  This  art  is  largely  represented 
in  its  public  buildings;  the  fine  Gothic  cathe- 
dral (13th  century)  has  a  remarkable  fagade 
inlaid  with  marbles  of  various  colors  and  with 
profuse  decorations,  after  a  design  by  Pisano. 
The  interior  contains  a  famous  pulpit  by  the 
saflie  sculptor  (1274)  ;  a  mosaic  pavement  inlaid 
with  biblical  scenes  and  magnificent  choir  stalls 
of  fine  renaissance;  6  paintings  by  Michelan- 
gelo ;  bronze  statue  of  John  the  Baptist,  by  Don- 
atcUo;  a  high-altar  by  Peruzzi,  etc.  In  the  library 
are  the  celebrated  frescoes  by  Pinturicchio,  and 
the  finely  illuminated  choir-books,  resting  on 
elaborately  carved  desks.  On  the  south  side 
of  the  cathedral  is  the  antique  marble  group 
of  the  three  graces,  found  (1460)  in  the  Palazzo 
Colonna  at  Rome.  Beneath  the  cathedral  the 
Church  of  San  Giovanni  is  enclosed  as  a  crypt. 
It  was  formerly  a  baptistery  and  contains  some 
fine  baptismal  fonts  and  bronze  bas-reliefs.  The 
other  most  interesting  churches  arc ;  San  Do- 
menico,  Fontegiusta,  Santo  Bernardino,  Fonte 
Gaja,  Sant  Agostino,  the  Collegiata  di  Proven- 
zano,  etc.,  all  rich  in  chef  d'auvres  of  painting 
and  sculpture  by  Sienese  and  other  Italian 
artists.  The  city  contains  numerous  and  splen- 
did palaces,  municipal  otTices  and  public  insti- 
tutions, including  the  Palazzi  Tolomei  (1205) 
and  Buonsignori ;  Palazzo  del  Governo,  contain- 
ing valuable  archives  (52,000  MSS.)  ;  Palazzo 
Spanocchi  (now  post-office  and  telegraph 
bureau)  ;  the  Loggia  dei  Nobili  (in  imitation  of 
the  Loggia  dei  Lanzi  at  Florence),  and  the 
Palazzo  Publico.  The  Instituto  dei  Belli  Arti 
contains  a  fine  collection  of  paintings  of  the 
early  Sienese  school,  from  the  dismantled  mon- 
asteries, and  modern  works;  the  Public  Library 
contains  76,000  volumes  and  S,ooo  MSS.;  the 
Academia  dei  Fisiocritici  contains  a  museum 
of  natural  history;  the  L^niversity  (1321)  has 
limited  facilities,  and  but  two  faculties;  there 
are  a  lyceum,  a  technical  school,  a  theatre,  and 
many  prosperous  charitable  institutions  and  hos- 
pitals. Fonte  Gaia,  F"ontel)randa  —  immortalized 
by  Dante  —  and  Fonte  Nuova  are  among  the 
beautiful  fountains,  and  at  the  southeast  stands 
the  Benedictine  convent  "Monte-Oliveto  Mag- 
giore"  on  the  summit  of  Mount  Acorur,  with 
fine  frescoes.  The  Lizza  promenade  is  much 
frequented.  The  manufactures  are  unimportant ; 
trade  consists  chiefly  in  common  and  fine 
marble. 

Its  history  is  somewhat  mythical  as  to  origin, 
and  of  ancient  date.  From  the  Etruscans  —  its 
founders  —  it  passed  into  the  hands  of  the  Ro- 
mans, and  then  lo  the  Loml)ards,  The  people 
rebelled  against  the  rule  of  (he  nobles  in  the 
I2th  century,  and  warred  with  Florence  in  that 
and  the  surccoding  century,  and  in  the  i  ilh  cen- 
tury they  resigne<l  their  liberties  to  the  Duke 
of  Milan,  after  many  years  of  internal  strife; 
especially  memorable  is  the  strife  of  1480,  when 
Pandolfo  Petrucci  acquired   practical  control  of 
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the  state.  Later,  the  city  placed  itself  under  the 
protection  of  Charles  V.  of  Spain,  and  thus 
imposed  upon  itself  a  burden  of  tyranny,  while 
hoping  to  be  freed  from  a  petty  despotism,  and 
the  city  became  the  scene  of  frequent  riot  and 
bloodshed.  The  Sienesc  then  entered  into  treaty 
with  France.  Finally,  after  renewed  hostilities 
by  Spain  and  Cosimo  I.  de  Medici,  Siena  was 
reduced  and  annexed  to  Tuscany.  In  1859,  the 
city  was  the  lirst  to  vote  for  the  monarchy  of 
Victor  Emmanuel  II.,  which  led  to  the  union  of 
the  Italian  states.  Pop.  28,355.  (2)  The  Prov- 
ince of  Siena,  in  the  grand  duchy  of  Tuscany, 
covers  an  area  of  1,471  square  miles,  and  is 
divided  into  two  districts,  Montepulciano  and 
Siena.  There  is  an  important  agricultural  in- 
dustry; also  an  extensive  silk  industry.  The 
chief  products  are  wheat,  wine,  and  olives.  The 
province  is  traversed  by  the  Florence-Rome  rail- 
way which  branches  off  at  Asciano  toward 
Siena.     Pop.  233,830. 

Sienkiewicz,  syen-kye'vTch,  Henryk,  Pol- 
ish novelist :  b.  Vola  Okrzeyska,  government  of 
Radom,  4  May  1846.  He  was  educated  at  the 
University  of  Warsaw,  published  some  critical 
articles  in  1869,  was  for  a  time  editor  of  'Slovo,' 
a  journal  of  Warsaw,  and  in  1870  sent  to  press 
his  first  work  of  fiction,  <Xa  Marne,'  rendered 
into  English  by  the  official  translator,  Jeremiah 
Curtin  (q.v.),  as  'In  Vain'  (1899).  In  1876  he 
came  to  the  United  States,  where  for  a  time 
he  remained  in  California.  He  traveled  also 
in  central  Africa  in  1S91.  Among  his  chief 
works  accessible  in  English  arc  the  following, 
all  by  Curtin  except  where  otherwise  specified : 
•The  Deluge'  (1891)  ;  'With  Fire  and  Sword' 
(1893):  'Without  Dogma'  (Young)  (1893); 
'Pan  Michael'  (1894);  'Quo  Vadis?'  (1897), 
with  scene  in  the  Rome  of  Nero,  his  best-known 
book;  'Let  Us  Follow  Him'  (1897)  ;  'So  Runs 
the  World'  (the  Soissons)  (1898);  'On  the 
Bright  Shore'  (1898);  'Sielanka  and  Other 
Stories'  (i8q8~);  and  'Knights  of  tlie  Cross' 
(1899).  Perhaps  his  best  work  is  to  be  found  in 
the  trilogy,  'With  Fire  and  Sword,'  'The  Del- 
uge,' and  'Pan  Michael.' 

Sierra,  Justo,  Mexican  educator  and 
statesman :  b.  Campeche  26  Jan.  1848.  At  the 
age  of  23  he  became  a  lawyer  and  advocate. 
After  the  downfall  of  President  Lerdo,  Sierra 
retired  from  politics,  but  soon  re-entered  public 
service  as  a  member  of  the  lower  branch  of  the 
federal  congress.  In  this  position  his  education, 
oratorical  abilities,  and  intense  loyalty  soon  won 
for  hira  great  influence  and  prominence.  He 
was  called  from  Europe,  where  he  was  serving 
on  an  important  mission,  to  become  secretary  of 
public  instruction.  A  number  of  his  historical 
and  educational  works  are  used  as  text-books 
in  the  National  Preparatory  School  and  in  other 
institutions  of  learning. 

Sierra  Leone,  se-er'rii  Ie-6'ne  or  le-6n' 
(Sp.  la-6'na).  West  .\frica,  a  British  colonial 
territorj-,  consisting  of  a  colony  proper  and  a 
more  extensive  protectorate.  The  colony  con- 
sists of  the  peninsula  of  Sierra  Leone,  about  25 
miles  long  and  12  miles  broad,  of  Sherbro  Island 
and  a  few  islets,  and  of  all  the  coast  strip  be- 
tween French  Guinea  and  Liberia;  total  area, 
about  3,000  square  miles.  The  capital,  Freetown, 
is  at  the  northwest  extremity  of  the  peninsula. 


The  protectorate  extends  inland  so  as  to  have 
French  Gumea  on  the  north,  Liberia  on  the 
east  and  southeast ;  area,  about  30,000  square 
miles.  The  surface  near  the  shore,  though  some- 
times rocky,  is  generally  tlat,  but  in  the  interior 
are  many  hills  and  mountains,  varying  in  height 
from  500  to  3,000  feet.  Some  parts  are  low  and 
swampy;  most  parts  are  well  watered.  The  sod, 
of  which  only  a  comparatively  small  portion  is 
under  regular  cultivation,  is  fertile,  growing  ex- 
cellent crops  of  rice,  Indian-corn,  yams,  plan- 
tains, pumpkins,  and  cassava.  Sugar,  coffee, 
indigo,  ginger,  and  cotton  also  thrive  well.  The 
fruits  mclude  the  baobab,  cocoanut,  banana, 
pineapple,  orange,  lime,  guava,  papaw,  pome- 
granate, etc.  The  forests  are  extensive,  and  the 
trees  in  them  are  often  so  magnificent  as  to  be 
converted  into  canoes  capable  of  containing  100 
men.  The  principal  live  stock  are  pigs  and 
goats.  Poultrj'  also,  particularly  guinea-fowls, 
are  very  abundant.  The  fisheries  both  on  the 
coast  and  in  the  rivers  are  productive.  The  chief 
industrial  establishments  are  those  in  which  the 
palm-oil  is  extracted  and  prepared.  Boat-build- 
ing is  also  carried  on  to  some  e-xtent,  native  cloth 
is  woven,  and  leather  is  dressed  on  a  small  scale. 
Trade  is  carried  on  chiefly  with  Great  Britain. 
The  total  value  of  imports  for  the  year  1901  was 
$2,741,430;  of  exports,  $1,520,050.  The  total  ton- 
nage of  vessels  entered  and  cleared  for  the  same 
year  was  1,249,808  tons,  of  which  1,028,941  were 
British.  The  principal  articles  of  import  are 
cottons,  wines  and  spirits,  tobacco,  apparel,  hab- 
erdashery, flour,  salt,  etc. ;  of  exports,  palm- 
kernels,  kola-nuts,  gum  copal,  ginger,  benniseed, 
etc.  The  total  revenue  in  1901  was  $960,690,  and 
the  expenditure  amounted  to  about  $867,500. 
The  strongest  religious  bodies  are  the  Church 
of  England  and  the  Wesleyan  Methodists.  The 
number  of  white  inhabitants  is  only  about  350. 
Education  is  denominational,  but  is  assisted  by 
state  aid.  There  are  some  80  elementary  schools, 
the  number  of  pupils  on  the  rolls  being  over 
8.000.  There  is  a  college  at  Furah  Bay  for  the 
education  of  a  native  ministry,  supported  by  the 
Church  Missionary  Society  and  afliliated  to 
Durham  University ;  secondary  schools  for  boys 
and  for  girls  at  Freetown,  a  technical  school,  etc. 
Sierra  Leone  was  discovered  by  the  Portuguese 
in  1463  and  first  became  a  British  colony  in  1787. 
Soon  after,  a  company  was  formed  with  the 
humane  intention  of  making  it  a  home  for  free 
negroes,  and  proving  by  their  means  that  colonial 
products  could  be  raised  without  slave-labor. 
In  1800  a  grant  of  the  peninsula  was  made  to  the 
company,  but  in  1S07  the  company  ceded  all  their 
rights  to  the  crown.  Since  then  the  position  of 
Sierra  Leone  has  varied  at  different  times.  Its 
affairs  are  now  administered  by  a  governor  and 
an  executive  council  of  several  official  members, 
with  a  legislative  council.  One  great  obstacle 
to  its  prosperity  is  the  deadly  nature  of  its  cli- 
mate, particularly  to  Europeans ;  but  its  pro- 
gress, though  slow,  has  been  steady.  The  natives 
can  live  in  comfort  with  little  exertion.  Free- 
town (q.v.)  is  now  a  fortified  coaling  station 
and  centre  of  trade.  A  railway  runs  inland  for 
some  distance.  Pop.  ( 1901 )  76,655 ;  with  pro- 
tectorate, about   1,000,000. 

Sierra  Madre,  mii'dra  (Sp.  ma'thra),  (i)  A 
range  of  mountains  in  Southern  California,  in 
Los  Angeles  and  adjoining  counties  on  the  north- 
east.    (2)   A  range  in  the  southern  part  of  Wy- 
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oming  in  Carbon  County.  (3)  The  range  in 
Mexico  which  borders  the  plateau  on  the  west. 
It  is  a  continuation  of  the  range  on  the  west- 
ern border  of  the  Great  Salt  Lake  basin  in  the 
United  States.  In  Mexico,  the  range  is  much 
broken ;  the  peaks,  except  a  few,  do  not  exceed 
10,000  feet  in  height.  This  range  is  sometimes 
called  Sierra  Madre  del  Pacifico.  In  Southern 
Mexico  is  a  range  called  Sierra  Madre  del  Sur. 
(See  Mexico.)  (4)  One  of  the  three  principal 
mountain  ranges  01  the  island  of  Luzon,  Philip- 
pines. It  begins  at  Caraballo  de  Baler,  in  the 
southeastern  part  of  the  province  of  Nueva 
Ecija  and  extends  northeast  to  Cape  Engano, 
the  northeast  point  of  the  island.  A  branch  of 
this  range  called  Mamparan  starting  at  Caraballo 
Sur.  in  the  northern  part  of  Nueva  Ecija,  ex- 
tends to  the  north.  The  highest  peak  is  Mount 
Moises. 

Sierra  Madre  del  Pacifico.  See  Sierra 
Madre. 

Sierra  Madre  del  Sur.    See  Sierra  Madre. 

Sierra  Morena,  mo-re'na,  Spain,  an  irregu- 
lar mountain  cham,  about  380  miles  in  extent, 
which  forms  the  watershed  between  the  Gua- 
diana  and  Guadalquivir  rivers,  and  extends  be- 
tween the  south  and  the  northern  boundaries  of 
Andalusia,  for  which  reason  it  is  sometimes 
known  as  the  Andalusian  System.  This  system 
consists  of  three  distinct  parts.  The  eastern 
division  through  which  the  railroad  and  high- 
way pass  on  the  way  to  Madrid,  presents  a  mag- 
nificent landscape.  The  highest  summits  are 
Cerro  Estrella  (S.500  feet),  in  the  west,  and  in 
Estremadura,  the  Tudia.  On  the  watershed,  be- 
tween the  Murtiga  and  the  Huelva  near  the 
source  of  the  Odiel,  the  water  fall  is  great ; 
many  chestnut  trees  and  cork  oaks  are  found ; 
also  extensive  marble  quarries.  The  range 
abounds  in  copper,  zinc,  quicksilver,  iron,  etc. 

Sierra  Nevada,  na-vii'thii  (Spanish,  "snowy 
range"),  (i)  The  loftiest  mountain  range  in 
Spain.  It  extends  east  and  west  through  Anda- 
lusia and  Granada,  terminating  on  the  Mediter- 
ranean shore,  where  it  forms  several  promon- 
tories. Its  highest  peak,  Mulahacen  (11,078 
feet),  is  covered  by  perpetual  snow  ;  Veleta,  next 
in  height,  has  an  elevation  of  11,378  feet.  These 
high  peaks  are  penetrated  by  deep  valleys  or 
gorges,  with  here  and  there  small,  icy  lakes,  of 
which  the  Corral  de  Veleta  extends  into  an  im- 
mense glacier  8,580  feet  high.  The  loftiest  pass 
is  the  CoUado  de  Veleta  (9,'joo  feel),  where  the 
snow  line  is  from  8,970  to  9,300  feet  high.  (2) 
A  mountain  range  in  California,  separating  the 
interior  basin  of  Nevada  from  the  valley  of  Cali- 
fornia. The  highest  peaks  and  the  crest  line  of 
the  range  are  on  the  eastern  margin.  The  high- 
est peaks  in  rank  of  altitude  are  Whitney,  Tyn- 
dall,  Dana,  Brewer,  and  Lycll.  The  chief  passes 
are  tlie  Truckce,  7,200  feet,  and  crossed  by  the 
Central  Pacific;  the  Beckworth,  5,190  feet;  the 
Walker,  5,320  feet ;  Tehachapi,  3,830  feet,  crossed 
by  the  Southern  Pacific.  (See  Rocky  Moun- 
tains.) (3)  A  mountain  range  in  Colombia, 
S.  A.,  23,779  feet  in  height.     .See  Coi.omiua. 

Sieyes,  se-a-yiis,  Emmanuel  Joseph  (the 
.•\blie  Sieyes),  French  politician:  b.  Frejus 
l"-l8;  d.  Paris  1836.  He  commenced  his  studies 
at  the  University  of  Paris,  and  when  the  Revo- 
lution broke  out  he  took  an  active  part  in  fur- 


thering its  progress,  and  wrote  three  pamphlets 
on  the  mode  in  which  the  three  estates  were  to 
vote,  whereby  he  was  brought  into  very  general 
and  favorable  notice.  With  him  originated  the 
idea  of  a  new  geographical  division  of  France 
into  departments,  arrondissements,  and  com- 
munes. He  also  took  an  active  part  in  the  for- 
mation of  the  new  constitution,  and  was  in  1791 
member  for  the  department  of  the  Seine.  In 
1792  he  was  deputy  for  the  department  of  the 
Sarthe;  but  generally  contented  hiinself  with 
merely  recording  his  vote.  During  the  Reign 
of  Terror  he  withdrew  into  the  country,  but 
on  the  downfall  of  Robespierre  he  returned  to 
the  convention  and  took  an  active  part  in  pub- 
lic measures,  more  especially  foreign  affairs,  con- 
ducting several  important  negotiations  witli  other 
states.  In  1798  he  went  on  a  mission  to  Berlin, 
and  succeeded  in  securing  the  neutrality  of 
Prussia.  On  his  return  in  1799  he  succeeded 
Rewbell  as  a  member  of  the  Directory,  and 
shortly  after  succeeded  in  displacing  three  of 
his  colleagues,  so  as  to  obtain  a  majority  favor- 
able to  his  views.  He  afterward,  with  the  as- 
sistance of  Fouche,  closed  the  Jacobin  Club. 
This  measure  made  him  very  obnoxious  to  the 
extreme  Republican  party,  and  under  the  con- 
viction that  faction  was  now  to  be  kept  down 
only  by  force  he  began  to  look  out  for  a  military 
leader.  He  thought  of  several,  but  fixed  at  last 
on  Bonaparte.  The  revolution  of  the  i8th  Bru- 
maire  was  the  result ;  but  Sieyes,  who  hoped 
he  had  only  obtained  a  coadjutor,  soon  learned 
that  he  had  subjected  himself  to  a  master.  He 
did  not,  however,  retire  unrewarded,  but  proved 
that  the  simplicity  and  disinterestedness  of 
which  he  had  boasted  were  more  nominal  than 
real,  by  obtaining,  along  with  the  title  of  count, 
grants  of  lands  and  other  property  to  the  value 
of  at  least  $250,000. 

SifHeur'.      See  Marmot. 

Siffu,  sef-foo',  or  Sibbii,  seb-boo',  a  river 
of  the  island  of  Luzon,  Philippines.  It  rises  in 
the  eastern  part  of  the  province  of  Bontoc  and 
flows  south  and  east  through  the  province  of 
Isabela  to  the  Rio  Grande  de  Cagayan ;  it  is 
one  of  the  most  important  tributaries  of  the 
Cagayan  in  Isabela. 

Sigel,  se'gcl,  Franz,  American  military 
officer:  b.  Sinsheim,  Baden,  18  Nov.  1824;  d. 
New  York  21  Aug.  1902.  He  was  graduated 
from  the  military  school  at  Carlsruhe  in  1843, 
and  was  commi.ssioned  lieutenant  in  the  army, 
but  resigned  in  1847.  In  1848  he  raised  a  ct>rps 
of  volunteers  to  serve  in  the  Baden  insurrection 
and  became  commander-in-chief  of  the  revolu- 
tionists. Arrested  by  the  Swiss  authorities  in 
1851  he  escaped  and  in  1852  came  to  the  L'nitcd 
States.  He  settled  in  New  York  and  conducted 
there  a  military  magazine  'Die  Revue,'  remov- 
ing in  1857  to  Saint  Louis  where  he  established 
a  similar  paper  and  also  engaged  in  teaching. 
At  the  outbreak  of  the  Civil  War  he  organized 
a  regiment  for  the  I-'ederal  aruiy  and  went  to 
the  front,  participated  in  the  battles  of  Carthage, 
Dug  Springs,  and  Pea  Ridge;  and  in  May  i8()i 
was  commissioned  brigadier-general  of  volun- 
teers. He  was  promoted  major-general  in  1862 
and  assigned  to  a  corps  in  the  Army  of  Vir- 
ginia, which  he  commanded  in  the  scries  of 
operations  from  Cedar  Creek  to  the  second  bat- 
tle  of   Bull    Run.     lie   was   appointed   to  com' 
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tand  the  Western  Pensylvania  Reserves  in 
•"863  and  in  1864  was  transferred  to  the  com- 
mand of  the  Department  of  Western  Virginia, 
successfully  defending  Maryland  Heights  against 
General  Early's  raid  in  July  1864,  though  his 
force  was  but  4,000  men  against  15,000.  He  re- 
signed his  commission  after  the  war,  was  editor 
of  the  Baltimore  'Wrecker'  in  1865-7  and  later 
removed  to  New  York.  He  was  appointed  col- 
lector of  internal  revenue  in  1871  and  elected 
registrar  of  New  York  in  the  same  year. 
In  1868  he  was  appointed  pension-agent,  and 
later  edited  the  'New  York  Monthly.'  a  Ger- 
man-American publication,  and  was  the  author 
of  various  essays  on  military  subjects. 

Sighing,  an  act  of  respiration  beginning  in 
an  involuntary,  often  sudden,  sometimes  pro- 
longed inspiration,  in  which  the  diaphragm 
descends ;  the  expiratory  act  which  follows,  and 
which  constitutes  the  "sigh,"  being  caused  by 
the  recoil  of  the  chest-walls  and  lungs  and  by 
the  action  of  the  abdominal  muscles.  Sighing 
usually  illustrates  simple  respiration  as  modified 
by  mental  or  emotional  conditions  or  by  some 
factor  of  sensation.  During  strained  attention, 
as  when  listening  to  a  thrilling  speaker,  or  wit- 
nessing an  exciting  scene,  the  respirations  be- 
come very  short  and  quickly  recurring,  with  an 
occasional  long  sighing  inspiration  at  intervals. 

Sight.      See  Eve  ;  Senses  ;  Vision. 

Sight,  Defects  of.    See  Vision,  Defects  of. 

Sigillaria,  sij-i-la'ri-a,  a  genus  of  fossil 
plants  found  in  great  abundance  in  the  coal 
measures.  The  plant  occurs  in  the  form  of  com- 
pressed stems  attaining  a  height  of  40  to  SO  feet, 
and  a  breadth  of  5  feet.  The  stem  is  seldom 
found  preserved  so  as  to  show  any  structure  or 
even  its  cylindrical  form ;  it  generally  occurs  as 
a  double  layer  of  coal,  showing  on  the  outer  sur- 
faces longitudinal  furrows  due  to  the  arrange- 
ment of  the  leaves  on  the  stem,  and  at  regular 
intervals  the  scars  produced  by  the  bases  of  the 
leaf-stalks.  The  roots  are  found  preserved  in 
the  shale  which  forms  the  floor  of  all  coal 
seams ;  they  were  originally  supposed  to  be  dis- 
tinct plants,  and  have  received  the  generic  name 
of  Stigniaria.  No  foliage  of  any  kind  has  been 
found  connected  with  the  trunk.  Some  suppose 
Sigillarias  to  be  allied  to  tree-ferns,  others  to 
Conifera:.  King  says  that  if  in  imagination  we 
delineate  a  channeled  stem  of  any  height  be- 
tween 12  and  100  feet,  crowned  with  a  pendant 
fern-like  foliage,  furnished  with  wide-spreading 
fibrilled  roots,  and  growing  in  some  densely- 
wooded  swamp  of  an  ancient  Mississippi,  we  will 
then  have  formed  a  tolerably  close  restoration  of 
a  sigillaria  growing  in  its  true  habitat. 

Sigismund,       slj'is-miind       (Ger.       ze'gis- 

moont),  emperor  of  Germany,  son  of  Charles 
IV. :  b.  14  Feb.  1368 ;  d.  Znaim,  Moravia,  9  Dec. 
1437.  He  succeeded  to  the  margraviate  of 
Brandenburg  on  the  death  of  his  father  in  1378, 
■while  his  brother  Wenceslaus,  king  of  Bohemia, 
succeeded  to  the  throne.  By  his  marriage  to 
Mary,  heir  of  Louis  the  Great,  king  of  Poland 
and  Hungary,  he  became  heir-apparent  to  the 
throne  of  these  two  countries,  but  on  the  death 
of  Louis  in  1383  the  Poles  chose  Hedwig,  Louis' 
younger  daughter,  for  their  queen,  and  the 
regency  of  the  Hungarian  throne  was  seized  by 
Charles  Durazzo,  while  Mary  was  kept  in  cap- 


tivity. Sigismund  rescued  her  and  on  the  mur- 
der of  Durazzo  was  crowned  king  of  Hungary 
in  1387.  His  war  against  the  Turks,  thougli  sup- 
ported by  the  French  and  German  chivalry,  re- 
sulted in  a  disastrous  defeat  at  Nicopolis  in  1356, 
and  Sigismund  was  compelled  to  escape  into 
Greece.  On  his  return  to  Hungary  in  1401  he 
found  his  queen  dead,  his  throne  occupied  by 
Ladislaus  of  Naples,  and  his  brother  Wences- 
laus maintaining  with  difficulty  his  throne  in 
Bohemia,  having  been  deposed  in  Germany.  He 
was  imprisoned  by  Ladislaus,  but  escaped,  raised 
a  large  force  and  in  1403  succeeded  in  expelling 
Ladislaus  and  subduing  the  kingdom.  In  14U 
he  was  elected  emperor  of  Germany  and  was 
crowned  at  Ai.x-la-Chapelle  in  1414.  During 
the  Council  of  Constance  in  1414  he  allowed 
John  Huss  to  be  put  to  death  for  heresy,  an 
act  which  resulted  in  the  Hussite  war.  Wences- 
laus died  in  1419,  but  it  was  not  until  1431, 
when  he  signed  the  compact  with  the  Council  of 
Basel,  that  the  Hussites  would  permit  the  ac- 
knowledgment of  his  succession  to  the  Bohe- 
mian throne.  He  was  crowned  emperor  in 
Milan  in  1431,  and  his  coronation  was  repeated 
in  Rome  in  1433.  The  Lu.xemburg  dynasty  be- 
came e.xtinct  at  his  death,  as  he  was  succeeded 
by  his  son-in-law,  Albert  H.  of  Saxony. 

Sigismund  I.,  surnanied  The  Great,  king 
of  Poland :  b.  I  Jan.  1467 ;  d.  Cracow  I  April 
1548.  He  was  the  youngest  son  of  King  Casi- 
mir  IV.,  and  in  1506  succeeded  his  brother  Alex- 
ander on  the  throne  of  Poland.  The  war  with 
the  Russians,  which  was  urged  forward  by  the 
Lithuanian  prince  Michael  Glinski,  gave  him  em- 
ployment throughout  his  whole  reign.  The  peace 
of  Poland  was  also  disturbed  by  inroads  of  the 
Tartars,  and  of  the  Wallachians.  On  the  other 
hand  Poland  was  increased  by  the  addition  of 
Masovia.  By  his  toleration  the  Reformation 
spread  in  Poland,  and  Protestantism  became  the 
prevailing  religion  both  in  Grand  Poland  and 
Polish  Prussia.  Sigismund,  after  the  death  of 
his  wife,  Barbara  Zapolika,  married  a  daughter 
of  the  waywode  of  Transylvania  and  Bona 
Sforza  of  Milan.  This  marriage  was  the  cause 
of  many  misfortunes  to  the  country.  The  Italian 
soon  secured  for  herself  an  influence  in  the  gov- 
ernment, sold  the  public  offices,  and  at  last  placed 
Piotr  Kmita  at  the  head  of  the  administration, 
which  acts  contributed  to  destroy  the  popularity 
of  the  king.  L'nder  Sigismund  the  golden  age  of 
ancient  Polish  literature  began. 

Sigismund  II.,  Augustus,  king  of  Poland: 
b.  I  Aug.  1520;  d.  Knyszyn  14  July  1572.  He 
was  son  of  Sigismund  I.,  and  was  appointed  king 
in  1529,  in  the  lifetime  of  his  father,  and  in  1544 
obtained  the  government  of  Lithuania.  His 
mother,  Bona  Sforza,  allowed  him  to  grow  up 
in  luxury  and  effeminacy  that  she  might  be 
able  to  continue  her  influence  during  the  govern- 
ment of  her  son ;  but  upon  his  accession  he 
disappointed  her  expectations.  When  by  the 
revival  of  ancient  laws  he  proceeded  firmly  in 
curtailing  the  powers  of  the  nobility  they  en- 
deavored unsuccessfully  to  depose  him.  Bona, 
universally  hated,  finally  quitted  Poland  with 
immense  treasures  for  Italy,  where  she  was  pois- 
oned by  her  paramour  in  1557.  Under  Sig- 
ismund the  Reformation  made  great  progress  in 
Poland,  and  many  senators,  landed  proprietors, 
bishops,     and     clergy     exchanged     the     Roniav 
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Catholic  faith  for  Protestantism.  In  1563 
Sigismund  gave  toleration  to  the  different  re- 
ligious parties,  and  in  1572,  at  the  diet  of  War- 
saw, proclaimed  universal  religious  freedom. 
With  his  death  the  Jagellon  race  became  ex- 
tinct. 

Sigismund  III.,  or  Sigismund  Vasa,  king 
of  Poland  and  Sweden:  b.  1566;  d.  Warsaw  1632. 
He  was  the  only  son  of  John  III.,  king  of 
Sweden,  and  of  the  Polish  princess  Catharina,  a 
sister  of  Augustus  Sigismund  II.  After  the 
death  of  Stephen  Bathori  he  was  invited,  in  1587, 
to  become  king  of  Poland,  and  having  sworn  the 
Pacta  Conventa  was  crowned  at  Cracow.  He 
was  a  very  zealous  Catholic,  and  his  principal 
aim  was  the  extension  of  the  Roman  Catholic 
faith  in  Poland.  On  the  death  of  his  father, 
John  III,,  in  1592,  he  set  out  for  Sweden  to  take 
possession  of  the  throne  to  which  he  had  suc- 
ceeded, and  was  crowned  in  1594.  On  his  return 
to  Poland  he  was  obliged  to  leave  Sweden 
under  the  regency  of  his  uncle,  who  ultimately 
reigned  over  it  as  Charles  IX.  Sigismund's  re- 
fusal to  give  up  the  Swedish  crown  of  which 
he  became  deprived,  involved  Poland  in  a  dis- 
astrous war  with  Sweden,  which  lasted  for  60 
years. 

Sigl,  ze'gl,  Georg,  mechanical  inventor:  b. 
Breitenfurth,  Lower  Austria,  181 1;  d.  Vienna 
9  May  1887.  He  was  in  youth  apprenticed  to  a 
locksmith,  and  practised  his  trade  in  Bavaria, 
Wiirtemberg  and  Switzerland.  In  1832  he  took 
employment  in  the  rapid  printing  press  factory  of 
Helhvig  and  Miillcr,  and  in  1837  introduced  the 
manufacture  of  rapid  printing  presses  into  the 
hand  press  factory  of  Dingier  in  Zweibriick,  and 
opened  a  branch  factory  of  the  same  sort  in  Vi- 
enna, where  he  constructed  the  first  rapid  litho- 
graphic press  (1851).  Later  he  manufactured 
rotary  presses,  and  applied  himself  to  improv- 
ing the  locomotive  and  other  machinery. 

Sign  Languages  are  of  two  kinds,  the 
descriptive  and  the  characteristic  or  indicative 
signs.  Descriptive  signs  involve  an  account, 
more  or  less  complete,  of  the  appearance,  quali- 
ties, and  uses  of  an  object,  or  the  circumstances 
of  an  event,  for  the  purpose  of  description  or 
explanation ;  and  must,  from  their  nature,  be 
varied,  like  a  painting,  only  by  the  point  of  view 
from  which  the  objects  are  described,  or  the 
capacity  and  accuracy  of  the  person  that  de- 
scribes. The  indicative  signs,  on  the  contrary, 
wliich  arc  employed  in  common  conversation, 
are  usually  mere  abbreviations  of  these,  in- 
volving a  single  striking  feature  of  the  person, 
or  object,  or  event;  as  an  elephant  is  indicated 
by  its  trunk,  a  flower  by  its  fragrance,  or  a  town 
by  a  collection  of  roofs.  The  signs  of  persons 
are  usually  conventional,  and  derived  from  some 
feature,  or  mark,  or  habit,  but  often  from  an 
accidental  circumstance  in  dress,  etc.,  which 
struck  the  deaf-mute  on  first  seeing  the  person, 
and  is  still  referred  to  when  it  no  longer  exists. 
1  his  form  of  expression,  as  developed  in  certain 
institutions  for  deaf-mutes,  is  of  a  character 
which  those  who  value  it  least  admit  to  surpass 
speech  in  the  force  with  which  it  communicates 
the  feelings  and  states  of  mind.  Like  painting 
(as  Condillac  observes)  it  has  the  immense  ad- 
vantage of  presenting  a  group  of  ideas  at  once, 
which  lose  much  of  their  force  and  beauty  by 


being  detailed  in  the  successive  words  and  arti- 
ficial arrangements  of  written  language.  The 
eye,  the  hand,  the  whole  body,  speak  simul- 
taneously on  one  subject;  the  representation 
changes  every  moment,  and  these  peculiarities, 
with  the  elliptical  form  of  expression  which  is 
adopted  in  conversation,  give  a  rapidity  to  com- 
munication by  the  sign  language  which,  on  com- 
mon subjects,  among  those  familiar  with  it, 
surpasses  that  of  speech.  If  we  remark  the  new 
shades  of  meaning  given  to  the  same  words  by 
the  varying  attitude  and  general  expression  of 
the  speaker,  and  the  accuracy  with  which  a  nice 
observer  will  discover,  in  these  signs,  the 
thoughts,  and  feelings,  and  intentions,  even  ot 
one  who  wishes  to  conceal  them,  we  shall  find 
reason  to  believe  that  they  are  capable  of  con- 
veying the  most  delicate  shades  of  thought.  Gen- 
eric and  abstract  terms,  as  their  objects  do  not 
exist  in  nature,  have  no  corresponding  terms  of 
equal  clearness  in  the  sign  language;  and  the 
abbreviated  manner  in  which  we  express  rela- 
tions by  conjunctions,  prepositions,  relatives,  and 
inflections,  can  only  be  imitated  by  adopting  sim- 
ilar conventional  signs,  which  do  not  easily  fall 
in  with  the  idiom  of  the  language.  In  these  re- 
spects, therefore,  the  sign  language  wants  the 
algebraic  brevity  and  accuracy  which  are  found 
in  artificial  languages,  and  which  render  these  so 
invaluable  as  mediums  of  thought  and  instru- 
ments of  philosophical  investigation ;  at  the 
same  time  it  is  capable  of  describing  what  is 
conveyed  by  these  forms,  with  an  accuracy  at 
least  as  great  as  that  of  words,  by  circumlocu- 
tion and  example.  It  is  worthy  of  remark  that 
the  order  of  expression  in  the  sign  language  is 
that  which  we  term  inverted  —  the  subject  be- 
fore the  quality,  the  object  before  the  action,  and, 
generally,  the  thing  modified  before  the  modifier. 
This  language,  in  its  elements,  is  to  be  found 
among  all  nations  and  has  ever  been  the  me- 
dium of  communication  between  voyagers  and 
the  natives  of  newly  discovered  countries.  It 
is  employed  by  many  savage  tribes  to  supply 
the  paucity  of  expression  in  their  language,  or 
to  communicate  with  other  tribes,  as  has  been 
observed  among  the  Indians  of  North  America. 
Among  the  Indians  of  the  western  regions  of  the 
United  States  Major  Long  found  it  an  organ- 
ized language  employed  between  tribes  who 
spoke  different  articidate  languages.  His  ac- 
count, as  well  as  others  given  by  subsequent 
inquirers,  shows  that  it  corresponds  very  closely 
with  that  adopted  in  the  school  of  Paris ;  and 
a  Hawaiian,  who  visited  an  American  asylum 
for  deaf-nnites,  gave  a  narrative  of  his  life 
in  the  sign  language,  which  was  perfectly  under- 
stood by  the  pupils.  As  a  proof  that  the  sign 
language  does  possess  a  universal  character  in 
its  cultivated  form,  a  trustworthy  authority,  who 
himself  acquired  it  in  this  form,  has  asserted  that 
he  employed  it,  or  had  seen  it  employed,  with 
success,  in  communicating  willi  an  American  In- 
dian, a  Hawaiian,  a  Chinese,  and  the  deaf  and 
dund)  in  various  parts  of  the  L'nitcd  States,  in 
England.  Scotland,  France,  Germany,  Switzer- 
land and  Italy. 

Signal  Corps.  Sec  Army  and  Navy  Ma- 
NEi'VEKS :  .'\rmv  of  the  United  States. 

Signal  Service,  The.  Sec  Weather 
Bureau,  The. 
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Signals  and  Signaling.  The  most  perfect 
means  for  the  communication  of  messages  by 
means  of  audible  or  visible  signs  to  distances 
greater  than  can  be  reached  by  the  human  voice, 
consists  in  the  use  of  electricity ;  but  until  the 
recent  invention  of  wireless  telegraphy  the  use 
of  electricity  required  a  more  or  less  fixed  con- 
nection between  the  place  signaled  from  and  the 
place  signaled  to.  Flags  of  various  shapes  and 
colors,  cones,  balls,  drums,  movable  arms  or 
semaphores  (as  in  railways),  blasts  of  sound, 
flashes  of  light,  and  other  signaling  media  have 
been  adopted  for  different  purposes.  Signaling 
at  sea  according  to  the  international  code  is 
mainly  effected  by  flags,  either  singly  or  in 
groups,  interpreted  in  accordance  with  the  inter- 
national code-book.  The  present  system  is  of 
gradual  growth  out  of  the  earlier  ones  devised 
by  Sir  Home  Popham  (1803),  Captain  Marryat 
(1817),  and  others.  The  old  international  code 
introduced  in  1857  was  superseded  by  a  new  one 
in  igo2.  The  latter  was  prepared  by  a  commit- 
tee appointed  by  the  Board  of  Trade,  and  took 
its  final  shape  after  foreign  governments  had 
been  consulted.  The  new  code  differs  from  the 
old  one  mainly  in  having  a  complete  flag  alpha- 
bet, and  in  the  substitution  of  three-flag  signals 
for  all  the  four-flag  signals  of  the  1S57  code, 
except  in  the  names  of  places  and  of  ships.  The 
27  flags  used  in  the  code  comprise  the  "code 
flag,"  or  "answering  pennant,"  hoisted  before  a 
code  signal  is  given  and  as  a  sign  that  a  signal 
has  been  understood ;  five  pennants,  denoting  the 
letters  C  —  G;  two  burgees,  denoting  A  and  B; 
and  19  square  flags,  representing  the  other  letters 
of  the  alphabet.  Some  of  the  alphabetic  flags 
have  special  meanings  when  hoisted  alone ;  thus, 
C  means  Yes;  D,  No.  From  the  2-j  flags  (using 
only  one  set)  not  less  than  702  separate  two- 
flag  signals  can  be  made,  and  to  the  greater  num- 
ber of  these  a  definite  meaning  is  attached  in  the 
code :  thus,  A  over  B  means  "Abandon  the  vessel 
as  fast  as  possible"  ;  code  flag  over  S,  "I  want 
a  pilot."  The  number  of  three-flag  combinations 
possible  with  the  alphabetic  flags  is  15,600,  thus 
affording  scope  for  an  immense  variety  of  sig- 
nals of  all  degrees  of  importance.  PCJ,  for 
instance,  means,  "You  will  find  great  difficulty  in 
getting  through  the  ice  at — ,"  the  place  being  in- 
dicated by  a  following  geographical  signal.  The 
code  flag  above  two  alphabetic  flags  gives  lati- 
tudes and  longitudes ;  under  two  flags,  num- 
bers. As  already  stated,  in  the  new  code  four> 
flag  signals  are  not  used  for  general  purposes. 
They  may  be  used,  however,  in  spelling  words 
alphabetically ;  and  as  there  is  now  a  complete 
alphabet  of  flags,  any  word  may  be  spelt  in  this 
way,  but  the  code  signals,  having  their  own  spe- 
cial conventional  significations  (all  given  in  the 
code-book),  are  a  means  of  more  rapid  com- 
munication. There  are  never  more  than  four 
flags  hoisted  at  once.  When,  owing  to  distance 
or  the  state  of  the  atmosphere,  the  colors  of 
flags  cannot  be  made  out,  a  system  of  distant 
signals  must  be  resorted  to.  There  are  three 
systems  of  these  in  the  code-book,  so  constructed 
that  any  one  can  be  interpreted  in  terms  of  the 
elements  of  another,  and  all  three  in  terms 
of  the  flag  code.  These  systems  involve  respec- 
tively the  use  of  (i)  cones,  balls,  and  drums; 
(2)  balls,  square  flags,  pennants,  and  whefts ; 
and   (3)   a  fixed  semaphore.    A  square  flag  is 


equivalent  to  a  cone  point  upward,  a  pennant 
to  a  cone  point  downward,  and  a  wheft  or 
tied  flag  to  a  drum.  The  positions  of  the  sema- 
phore arm,  numbered  I,  2,  3  on  the  opposite  side 
from  the  indicator,  and  4  on  the  same  side 
as  the  indicator,  represent  the  shapes  of  the 
first  two  systems.  The  code  signals  in  all  these 
systems  denote  things  or  meanings  rather  than 
words,  and  thus  they  can  be  interpreted  by  ships 
of  all  nations.  For  some  purposes  what  is  called 
the  movable  semaphore  may  be  used,  and  the 
arms  of  this  semaphore  may  be  represented  by 
flags  waved  by  a  man  standing  in  a  conspicuous 
place.  In  this  case,  however,  the  French  have  a 
different  alphabetic  code  from  the  British.  The 
Morse  telegraphic  code  of  dots  and  dashes  may 
be  used  in  signaling  not  only  by  the  electric 
telegraph,  but  also  in  several  other  ways.  The 
dot  and  the  dash  may  be  indicated  by  blasts  of 
sound  or  flashes  of  light  of  about  one  second 
and  three  seconds  duration  respectively,  but  the 
excessive  use  of  such  signals  is  liable  to  lead 
to  confusion.  The  movements  of  a  hand  flag, 
such  as  is  used  in  place  of  the  movable  sema- 
phore, may  also  be  adapted  to  the  Morse  code. 
In  an  appendix  to  the  'International  Code-Book' 
particulars  are  given  regarding  sound  signals 
to  be  made  during  fog,  mist,  falling  snow,  or 
heavy  rainstorms  on  the  whistle  or  siren  and 
fog-horn  (see  Fog-signals)  ;  sound  signals  to  be 
used  by  vessels  in  sight  of  one  another ;  and 
distress  signals,  made  by  means  of  guns,  explo- 
sives, fog-signals,  flames,  rockets,  etc.  Different 
nations  have  different  systems  of  meteorological 
signals,  the  most  elaborate  being  that  of  the 
United  States.  For  military  purposes  the  field 
telegraph  is  extensively  used,  but  the  heliograph 
(see  Heliostat)  is  also  in  regular  use. 

Signals,  Railway.      See  Railway  Signals. 

Signatures,     Doctrine     of,     a     mediaeval 

theory  of  medicine,  which  was  carried  into  prac- 
tice by  those  who  believed  that  "(jod  .  .  . 
maketh  .  .  .  herbs  for  the  use  of  men, 
and  hath  not  only  stamped  upon  them  a  distinct 
form,  but  also  given  them  particular  signatures, 
whereby  a  man  may  read  even  in  legible  char- 
acters the  use  of  them."  Many  names  of  plants 
were  derived  from  these  "legible  characters." 
Thus,  the  color  of  plants  often  designated  the 
particular  kind  of  diseases  to  be  cured  by  them. 
Such  plants  as  the  Sanguinaria,  or  bloodroot,  so- 
called  from  the  red  juice  which  flows  instantly 
upon  bruising  its  fleshy  stems,  or  roots,  were 
naturally  considered  a  cure  for  blood  affections ; 
and  the  herb-robert  (Geranium  robertianum), 
which  assumes  a  beautiful  red  tint  when  dying, 
would  stanch  wounds.  An  infusion  of  the  yel- 
low bark  of  barberries  {Berbcris)  was  said  to 
have  been  a  cure  for  jaundice,  as  was  also  the 
saffron.  Form  was  another  index  of  medical 
virtues.  The  liverwort  (Hepaiica  triloba),  hav- 
ing a  three-lobed  leaf  somewhat  in  the  shape 
of  the  liver,  and,  furthermore,  mottled  with 
purple,  when  old.  was  a  cure  for  liver  troubles: 
and  the  saxifrage,  the  "stone-breaker,"  so-called 
from  its  habit  of  growing  in  the  fissures  of 
rocks,  as  well  as  the  stony  seeds  of  gromwell, 
were  believed  to  be  able  to  break  up  gravel. 
The  well-known  mandrake  (Maiidragora),  and 
the  ginseng  (Aralia),  valued  by  the  Chinese, 
as    love-charms    and   aphrodisiacs,   gained   their 
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suppositious  virtues  on  account  of  the  fancied 
semblance  of  their  forked  roots  to  human  fig- 
ures. Even  the  seeds  of  ferns,  at  one  time  sup- 
posed to  be  invisible,  transferred  this  quality  to 
the  possessor  of  the  seeds,  who  thus  himself  be- 
came invisible ;  plants  resembling  the  moon  in 
her  various  stages,  as  the  moon-daisy  or  the 
semi-huiate  segments  of  the  moonwort  {Botry- 
chium  luiiaria)  were  supposed  able,  by  involved 
and  alchemistic  reasoning,  to  cure  uterine  dis- 
eases, or  were  made  part}'  to  magical  perform- 
ances, such  as  unshoeing  horses  which  trod  upon 
them.  The  rootstock  of  Solomon's  seal  (Poly- 
gonatum),  when  cut  transversely,  shows  certain 
marks,  imagined  to  represent  a  seal,  which  the 
old  herbalists,  thought  pointed  to  its  employ- 
ment as  a  styptic  for  wounds,  and  they  told  how 
the  crushed  rootstock  would  shortly  take  away 
bruises  caused  by  "women's  wilfulness  in 
stumbling  upon  their  hasty  husbands'  fists.* 
Helen  Ingersoll. 

Sig'net,  in  England,  one  of  the  royal  seals, 
used  in  sealing  private  letters  and  all  such  grants 
as  pass  the  sovereign's  hand  by  bill  signed.  It 
is  always  in  the  custody  of  the  secretary  of  state 
for  the  home  department. 

Signorelli,  sen-yo-rel'le,  Luca  (called  also 
Luca  da  Cortona),  Italian  painter:  b.  Cortona 
about  1+40;  d.  Arezzo  1525.  He  studied  first 
under  Matteo  da  Siena,  and  then  under  Pietro 
della  Francesca.  He  began  to  distinguish  him- 
self about  1472,  and  painted  till  1512,  or  perhaps 
later.  He  holds  an  important  place  in  the  his- 
tory of  art  as  the  first  who  applied  anatomical 
knowledge  to  painting,  and  thus  became  the 
precursor  of  Michelangelo.  Signorelli  painted 
in  the  Sistine  chapel,  at  Arezzo,  Citta  di  Cas- 
tello,  Cortona,  Perugia,  and  Volterra ;  but  his 
greatest  works  are  the  magnificent  frescoes  in 
the  chapel  of  the  Madonna  di  San  Brizio  in  the 
cathedral  of  Orvieto.  The  series  comprises  the 
'History  of  Antichrist,*  the  'Resurrection  of 
the  Dead,'  <Hell,>  and  'Paradise.'  It  was 
commenced  by  Fra  Angelico  about  1447,  and 
finished  by  Signorelli  between  1499  and  1504. 
These  frescoes  were  studied  by  Canova,  and  by 
Michelangelo,  who  did  not  disdain  to  copy 
some  of  the  figures  for  his  'Last  Judgment.' 
Among  his  other  works  the  most  worthy  of 
mention  are  the  'Madonna  I'jithroncd,'  the 
altar-piece  of  St.  Onofrio  in  the  cathedral  of 
Perugia;  the  'Adoration  of  the  Magi,'  now  in 
the  Louvre;  the  '.'Vnnunciation,'  and  a  'Ma- 
donna,' at  Volterra.  Signorelli  was  a  man  of 
high  character,  and  attained  municipal  as  well 
as  artistic  honors. 

Signs  and  Signboards.  The  art  of  sign 
painting  was  kumvii  among  the  Greeks  and 
Romans,  and  specimens  of  ancient  signs  have 
been  found  at  Pompeii  and  Herculancum,  some- 
times painted,  but  oftencr  carved.  A  bush  was 
the  sign  of  many  taverns  so  late  as  the  reign  of 
James  I.  During  the  Middle  ."Xges  every  trade 
had  its  emblem,  some  of  which  have  survived, 
as  the  chemist's  pcslle  and  mortar,  the  pawn- 
broker's three  balls,  and  the  barb<T's  pole.  Be- 
sides these  trade  emblems,  every  indiv  idual  trader 
might  have  his  own  special  device :  Southey's 
father,  a  Bristol  linen-draper,  for  his  chose  a 
hare.  During  the  ifith  and  T7th  centuries  huge 
painted    signs   came   greatly   into   vogue.     They 


were  suspended  either  from  projecting  metal- 
work,  from  a  post  or  an  obelisk,  or  from  a  sort 
of  miniature  triumphal  archway,  and  sometimes 
cost  great  sums.  These  creaking  and  ponderous 
signboards  proved  a  source  of  annoyance,  some- 
times of  positive  danger,  as  when  in  1718  one  in 
Fleet  Street,  London,  dragged  down  a  house 
front,  and  killed  in  its  fall  four  persons.  So  in 
1762-70,  under  act  of  parliament,  the  London 
signboards  were  either  wholly  removed  or  at 
least  affixed  to  the  fronts  of  the  houses;  and 
this  example  was  gradually  followed  throughout 
the  kingdom,  though  here  and  there  signposts 
linger,  or  have  been  restored,  even  in  London. 
One  of  the  oldest  and  most  interesting  signs 
still  existing  is  the  "Red  Lion"  at  Martlesham, 
Suffolk,  En.gland,  for  it  was  the  figurehead  of 
one  of  the  Dutch  fleet  defeated  off  Southwold  in 
1672 ;  but  the  history  even  of  vanished  sign- 
boards has  no  slight  interest.  A  good  many  sign- 
boards have  been  painted  by  great  artists,  Hol- 
bein, Correggio,  Paul  Potter,  Hogarth,  Wilson, 
Morland,  David  Cox,  "Old"  Crome,  Sam  Bough, 
and  Sir  J.  E.  Millais  (some  of  which  are  still 
extant).  In  the  United  States  many  old  and 
picturesque  si.gns  are  still  to  be  found  in  Eastern 
cities,  particularly  in  Atlantic  coast  towns.  Mod- 
ern signs  arc  made  mostly  of  metal  and  wire- 
netting.     Sec  also  Lettering. 

Signs,  Mathematical,  are  those  symbols 
which  indicate  mathematical  processes  and  con- 
ditions, a  +  b,  a — b,  a^b,  a  X  b,  and  a~^ 
read  a  plus  b,  a  minus  b,  a  divided  by  b,  a  multi- 
plied by  b,  and  the  difference  between  a  and  /'," 
ay-b,  a<ib,  a=^b,  acs^b,  and  a^  b  read 
o  greater  than  b,  a  less  than  b,  a  equal  to  b.  a 
approximately  equal  to  b,  and  a  identical  with  b: 
f  is  the  sign  of  integration;  .'.  denotes  then  or 
therefore,   and    '.•    denotes   since    or   because; 

Xl  

l/a,  -pth  V"-  represent  the  square  root,  the  cube 
root,  and  the  iith  root  of  a. 

Sigourney,  sig'cr-ni,  Lydia  Huntley, 
American  author:  b.  Norwich,  Conn.,  i  Seiit. 
1791  ;  d.  Hartford,  Conn.,  10  June  1865.  She  re- 
ceived a  good  education,  showed  considerable 
facility  in  rhyme  at  an  early  age,  and  many  of 
her  pieces  were  published  in  the  periodicals  of 
the  day.  For  some  time  before  her  marriage  to 
Charles  Sigourney  in  i8iq,  she  had  been  en- 
gaged in  teaching  schools  for  young  ladies.  In 
1815  she  published  'Moral  Pieces  in  Prose  and 
Verse,*  which  was  quickly  followed  by  other 
works,  most  of  which  enjoyed  great  popularity. 
Among  her  principal  poems  are:  'Traits  of  the 
.^borigines  of  America'  (1822);  'Pocahontas' 
(1841);  'Scenes  in  my  Native  Land'  (1844); 
'V^oice  of  Flowers'  (1845).  Her  prose  wt>rks 
are  mainly  biographical,  liistorical,  didactic,  and 
epistolarj'.  In  1840  she  visited  Europe,  and  in 
1842  gave  some  reminiscences  of  the  tour  in  a 
volume  cnlilled  'Pleasant  Memories  of  Pleasant 
Lands. '  .She  has  been  called  the  '.'\merican 
Hemans,*  and  certainly  rivals  her  English  proto- 
type in  copiousness,  h;iving.  by  her  own  compu- 
tation, written  46  works  (in  whole  or  in  part), 
and  more  than  2.000  contributions  to  about  .100 
periodicals.  Consult  the  autobiographic  'Letters 
of  Life'    ("18661. 

Sigsbee,  sTgs'be,  Charles  Dwight,  .\meri- 
can  naval  ofiirrr:  b.  Albany,  N,  Y.,  16  Jan.  1845. 
He  was  appointed  to  the  United   States   Naval 
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Academy  in  1859,  was  graduated  in  1863,  was 
made  ensign  in  that  year,  and  for  his  first  two 
years  of  service  was  attached  to  the  Mononga- 
hela  and  the  Brooklyn  of  the  West  Gulf  squad- 
ron. He  took  part  in  the  bombardments  of, 
and  attack  on,  Fort  Fisher,  and  in  the  battle  of 
Mobile  Bay.  In  1868  he  attained  the  grade  of 
lieutenant-commander.  Thereafter  he  was  em- 
ployed in  various  duties,  being  at  different 
times  with  the  Asiatic  and  North  Atlantic  squad- 
rons;  stationed  at  the  Naval  Academy  1869-70; 
in  the  hydrographic  office  (1873-4)  !  and  com- 
mander of  the  coast-survey  steamer  Blake  em- 
ployed in  deep-sea  exploration  for  the  govern- 
ment. The  chief  portion  of  the  outfit  of  the 
Blake  consisted  of  inventions  or  adaptations  by 
Sigsbee,  and  in  recognition  of  these  received  a 
gold  medal  at  the  London  International  Fisher- 
ies E.xhibition  and  he  decoration  of  the  Red 
Eagle  of  Prussia  from  Emperor  William  I. 
Promoted  commander  in  1882,  he  was  success- 
ively on  duty  at  the  Academy  (1882-5);  com- 
mander of  the  practice-ship  Dale  (1883-4),  ^nd 
of  the  Kearsarge  on  the  European  station 
(1885-6);  and  on  shore  duty  (1887-90).  In 
1890-2  he  commanded  the  training-ship  Ports- 
mouth, in  1893  was  made  chief  of  the  hydro- 
graphic  office,  was  made  captain  21  March  1897, 
and  on  10  April  subsequent  assigned  to  the  com- 
mand of  the  Maine.  The  Maine  was  designed 
at  the  Navy  department,  built  at  the  New  York 
navy  yard,  commissioned  17  Sept.  1895,  and  the 
most  powerful  second-class  battleship  in  the 
United  States  navy.  In  January  1898  the  vessel 
was  ordered  to  the  port  of  Havana,  Cuba,  arriv- 
ing there  25  January.  There  it  was  met  by  an 
official  Spanish  pilot,  and  moored  to  a  mooring- 
buoy  chosen  by  him.  At  9.40  o'clock  on  the  even- 
ing of  15  February  the  Maine  was  destroyed  by 
an  explosion  in  which  the  entire  forward  part 
of  the  ship  was  utterly  wrecked.  Two  officers 
and  264  of  the  crew  perished.  The  United  States 
court  of  inquiry  appointed  to  inquire  into  the 
catastrophe  found  that  the  vessel  was  destroyed 
by  the  explosion  of  a  submarine  mine,  and  that 
no  evidence  was  obtainable  fixing  the  blame.  A 
Spanish  court  making  a  simultaneous  investiga- 
tion reported  that  the  disaster  was  caused  by  an 
internal  explosion.  It  was  very  generally  be- 
lieved, however,  in  the  United  States  that  the 
loss  of  the  ship  was  in  some  way  due  to  Spanish 
initiative.  Therefore,  says  Sigsbee  in  his  own 
narrative,  "although  the  war  which  followed  was 
not  founded  on  the  destruction  of  the  Maine  as 
a  political  cause,  that  disaster  was  the  pivotal 
event  of  the  conflict.*  Sigsbee's  wise  despatches 
at  the  time  did  much  to  suspend  any  popular  de- 
mand for  immediate  reprisals,  while  his  expert 
knowledge  was  of  great  value  to  the  court  of 
inquiry.  He  rendered  distinguished  service  dur- 
ing the  Spanish-American  war  as  commander  of 
the  converted  liner  Saint  Paul,  with  which  24 
May  he  captured  the  ccvllier  Restormel.  securing 
Cervera's  coal  supply,  and  22  June  defeated  the 
cruiser  Isabella  II.  and  destroyer  Terror  off  San 
Juan,  Porto  Rico.  Subsequently  he  was  or- 
dered to  command  the  Texas,  in  1900-2  was 
chief  officer  of  naval  intelligence,  in  1903  was 
made  commander  of  the  navy  yard  at  League 
Island,  Pa.,  and  promoted  rear-admiral.  He 
published:  'Deep  Sea  Sounding  and  Dredging' 
(1880),  and  <The  Maine'   (1899). 


Sigurd,     ze'goord,    or    Sigurde,    a    name 

famous  in  Scandinavian  mythology.  Accord- 
ing to  the  legend  Sigurd,  the  Siegfried  of  the 
Nibelungenlied,  is  the  posthumous  son  of  Sig- 
mund,  son  of  Volsung,  a  descendant  of  Odin ;  is 
born  in  the  palace  of  Hialprek,  king  of  Denmark, 
and  grows  up  into  splendid  manhood.  With  his 
good  sword  Gram,  which  had  once  been  wielded 
by  Odin,  he  slays  the  dragon  Fafnir,  and  ob- 
tains the  golden  treasure  which  it  guarded ;  by 
eating  the  monster's  heart  he  is  endowed  with  a 
wisdom  which  enables  him  to  understand  the 
songs  of  the  birds.  Riding  off  with  his  spoil 
he  strikes  through  a  lonely  heath,  in  the  midst 
of  which  is  a  volume  of  flame,  surrounding  a 
house  in  which  a  fair  maiden  Brenhyldr  ( Brun- 
hild in  the  Nibelungenlied),  daughter  of  Atli, 
lay  asleep,  never  to  be  wakened  until  there  came 
a  hero  brave  enough  to  ride  through  the  fierce 
flame.  Sigurd  enters  and  wakes  up  Brenhyldr, 
to  whom  he  plights  his  troth,  and  then  rides  to 
the  palace  of  Giuki  the  Niblung,  who  wishes 
Sigurd  to  marry  his  daughter  Gudrun  (Chriem- 
hild).  Gudrun's  mother  gives  Sigurd  a  potion 
which  causes  him  to  forget  Brenhyldr,  and  he 
marries  Gudrun.  Her  brother  Gunnar 
(Gunther),  having  determined  to  marrj-  Bren- 
hyldr, tries  vainly  to  ride  through  the  flames, 
and  so  his  mother  by  her  magic  arts  made 
Sigurd  change  shapes  and  arms  with  Gunnar, 
and  so  rescue  Brenhjldr.  On  the  bridal  bed 
Sigurd  places  his  sword  between  himself  and 
Brenhyldr,  and  the  following  morning  he  re- 
sumes his  shape,  and  hands  her  over  to  Gunnar. 
No  sooner  is  this  done  than  the  power  of  the 
elixir  passes  off,  and  he  sees  when  too  late  that 
he  has  betrayed  his  first  love.  After  the  lapse 
of  years  Brenhyldr  is  told  that  she  was  rescued 
from  the  flames  by  Sigurd,  and  not  by  Gunnar 
as  she  thought ;  and  her  love  for  the  hero  gives 
way  to  wrath  and  thoughts  of  vengeance.  She 
urges  Gunnar  and  his  brothers  to  slay  him,  but 
as  they  had  already  taken  an  oath  not  to  hurt 
him.  they  refuse.  They,  however,  incite  their 
half-brother  to  do  the  deed,  and  Sigurd  is  killed 
as  he  lay  sleeping.  The  death  of  the  hero  re- 
vives all  the  love  of  Brenhyldr.  and  lying  down 
by  his  side  with  the  sword  Gram  between  them, 
she  dies  broken-hearted  on  his  funeral  pile. 

Sika,  se'ka,  the  common  deer  of  Japan 
(Cervus  sika),  representing  a  group  (subgenus 
Sika).  whose  peculiarity  is  that  the  antlers  have 
no  bez-tine,  so  that  each  has  usually  only  four 
points ;  the  tail  is  long  proportionately,  and  the 
ischial  white  patch  is  bordered  with  black.  The 
Japanese  deer,  abundant  in  the  forests  of  north- 
ern Japan  and  China,  is  of  small  size,  dark  brown 
in  color  and  the  greater  part  of  the  tail  whi'e; 
but  in  summer  the  coat  is  spotted  with  white. 
This,  and  the  similar  Formosan  and  ]\lanchu- 
rian  deer,  are  often  caught  in  traps  and  kept  as 
pets  by  the  people ;  and  are  capable  of  thriving 
in  European  parks.  A  closely  related  form  is 
the  Caspian  deer  (C.  caspicus)  of  northern 
Persia.  Consult  Lydekker,  'Deer  of  All  Lands* 
(London    i8g8). 

Sikhim,  sik'im,  or  Sikkim,  India,  a  native 
state  under  British  protection,  situated  in  the 
eastern  Himalayas  between  Nepal  and  Bhutan, 
and  between  Tibet  and  the  province  of  Bengal. 
Area,  2.818  square  miles.  It  forms  part  of  the 
south    slope   of   the    Himalayas    and    ranges   in 
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altitude  from  18.000  feet  in  tlie  north  to  1,000 
feet  in  the  south.  The  cHmate  is  accordingly 
varied,  ranging  from  tropical  to  alpine.  For- 
merly most  of  the  area  was  covered  with  forest, 
but  the  greater  part  below  5,000  feet  has  in  re- 
cent years  been  cleared  and  cultivated.  The 
chief  products  are  maize  and  rice.  The  moun- 
tain roads  are  good,  and  the  route  of  British 
trade  with  central  Tibet  passes  through  the 
state.  The  inhabitants  are  Buddhists  of  Tibetan 
stock,  and  governed  by  a  raja,  the  capital  being 
Tumlung.  The  country  was  formerly  controlled 
by  Tibet,  but  came  under  British  protection  by 
a  treaty  with  China  in  1890.     Pop.  (1901)  59,242. 

Sikhs,  seks,  the  name  of  a  religious  sect 
in  British  India,  which  has  come  in  course  of 
time  to  be  virtually  also  the  designation  of  a 
race  or  people.  Nanak  Shah  was  the  founder  of 
the  sect,  w'hich  worships  only  one  omnipotent 
and  invisible  God,  and  whose  tenets  reflect  the 
broadest  religious  philanthropy  and  toleration. 
Nanak  Shah  belonged  to  the  Hindu  tribe  of  the 
Vedis,  and  was  born  in  1469  in  the  village  of 
Talwandi,  now  the  town  of  Rajapur,  in  the 
province  of  Lahore.  Nanak  was  a  profound 
thinker,  and  far  in  advance  of  the  views  which 
prevailed  in  his  day  in  any  part  of  the  world  in 
relation  to  liberty  of  conscience  and  human 
brotherhood.  His  impressions  in  this  regard 
were  largely  derived  from  the  works  of  a  Mo- 
hammedan named  Kabik  with  which  he  became 
acquainted  in  his  travels.  He  sought  to  intro- 
duce simplicity  of  faith  and  purity  of  morals, 
and  to  induce  Hindus  and  Mohammedans  to 
live  in  harmony.  He  died  about  1540,  and  was 
buried  at  Kirtipur,  which  is  therefore  a  place  of 
pilgrimage  for  the  Sikhs.  He  well  deserved  the 
honor  in  which  his  memory  is  held.  His  life 
was  pure,  he  absolutely  denied  any  power  to 
perform  miracles,  and  he  taught  his  disciples  to 
worship  God  alone.  Although  peace  between 
men  was  an  essential  part  of  the  Sikh  religion, 
the  horrible  persecutions  to  which  they  were 
subjected  by  the  Mohammedans  forced  the  Sikhs 
to  become  a  military  people,  and  under  their 
great  leader,  Govind  Sinh,  they  fought  so  bravely 
and  successfully  as  to  receive  the  title  of  Sihns 
or  lions.  They  wore  a  blue  dress,  let  their  hair 
grow,  and  were  always  armed.  Govind  Sinh 
also  instituted  the  order  of  "akalis"  or  "immor- 
tals," in  whom  to  this  day  rests  the  supreme 
direction  of  religious  affairs  among  the  Sikhs. 
The  struggle  between  Sikhs  and  Mohammedans, 
and  between  independent  communities  of  Sikhs 
continued,  until  Runjcet  Singli,  the  son  of  Maha- 
Singh,  succeeded  in  establishing  himself  as 
despotic  ruler  of  tlie  Sikhs,  about  the  close  of 
the  i8th  century,  and  made  himself  master  of  a 
territory  comprehending  the  whole  Punjab  and 
adjoining  districts,  with  an  area  of  69,000  square 
miles,  .'\fter  the  death  of  Rimjeet  Singh,  and 
while  his  son,  Dhulip  Singh,  a  minor,  was  the 
nominal  ruler,  war  broke  out  between  the  Brit- 
ish and  the  Sikhs,  in  1845.  The  struggle  lasted 
with  varying  fortune,  and  intervals  of  temporary 
submission  on  the  part  of  the  Sikhs,  until  the 
decisive  battle  of  21  Feb.  1849,  when  the  Sikh 
power  was  completely  broken,  their  territory 
being  annexed  in  the  following  month  to  the 
British  empire  in  India.  The  Sikhs  have  since 
proven  faithful  friends  of  the  British,  and  never 


wavered  from  their  allegiance  at  the  time  of  the 
great  Mutiny.  They  are  among  the  best  of 
the  British  Indian  troops.  See  also  India  ;  Re- 
ligious Sects. 

Sikino,  se'ke-n6  or  se-ke'no  (ancient, 
SiKiNos),  Greece,  an  island  east  of  Melos,  be- 
longing to  the  Cyclades.  It  is  10  miles  long  by 
three  wide.  It  has  a  rugged  mountainous  sur- 
face, but  the  soil  is  fertile.  Wine  is  the  staple. 
Its  chief  town  is  situated  on  the  brow  of  a 
lofty  precipice.  In  ancient  times  the  island  be- 
longed to  Athens,  and  in  the  Middle  Ages  to  the 
duchy  of  Naxos. 

Siksika,  sik'-si-ka  («Blackfeet,'>  by  which 
name  ihcy  are  popularly  and  officially  known;, 
an  important  tribe  and  confederacy  of  the  Al- 
gonquian  stock  of  North  American  Indians,  the 
confederacy  comprising  the  Siksika  proper,  the 
Kino  or  Bloods,  and  the  Piegan.  They  should 
not  be  confounded  with  the  Blackfoot  division  of 
the  Teton  Sioux  on  Standing  Rock  reserva- 
tion, N.  D.  The  early  Siksika  home  was  the 
country  north  of  Lesser  Slave  Lake,  but  in  the 
middle  of  the  l8th  century  they  appear  to  have 
lived  on  the  west  side  of  Lake  Winnipeg,  whence 
they  were  forced  westward  by  the  Crees ;  40 
years  later  the  Siksika  proper  occupied  southern 
Saskatchewan  River,  while  the  Piegan  lived 
on  its  headwaters,  after  which  time  the  latter, 
followed  by  the  Siksika,  moved  down  to  the 
Missouri  River.  Early  in  the  19th  century  the 
home  of  the  Siksika  was  northern  Montana  and 
the  adjacent  part  of  British  America,  extending 
from  the  Rockies  to  the  junction  of  Milk  River 
with  the  Missouri,  and  from  Musselshell  River 
in  Montana  to  Saskatchewan  River  in  Canada. 
The  component  tribes  of  the  confederacy  are 
now  gathered  on  reservations  within  these  lim- 
its, the  Siksika  and  the  Kino  or  Bloods  being 
mainly  under  Canadian  rule,  while  the  Piegan, 
who  constitute  about  half  the  confederacy,  are 
chiefly  in  Montana.  Both  the  men  and  women 
are  tall  and  well  formed  ;  they  practised  polygamy, 
and  on  the  death  of  the  husband  his  wives  be- 
came the  potential  wives  of  his  eldest  brother, 
while  his  property  descended  to  his  sons,  or,  if 
he  had  none;  to  his  brothers.  These  Indians 
were  always  noted  for  their  warlike  character, 
their  hostilities  being  conducted  chiefly  against 
the  Cree,  Crows,  Shoshoni,  Kutenai,  and  Flat- 
heads.  They  relied  mainly  on  the  buffalo  for 
subsistence,  their  food,  clothing,  shelter,  and 
some  of  their  implements  and  utensils  being  de- 
rived from  this  useful  animal.  They  lived  in 
skin  tipis,  and  besides  bags  and  cases  of  hide 
or  parfliche,  made  implements  and  utensils  of 
stone,  bone,  horn,  and  wood,  but  no  pottery  or 
basketry.  Marriage  within  the  gens  was  pro- 
hibited, but  this  rule  is  not  now  strictly  ob- 
served. Each  gens  had  its  chief,  and  the  chiefs 
of  the  gentes  chose  the  tribal  chief,  hut  tlie  power 
of  the  latter  was  in  the  main  only  advisory.  The 
Siksika  are  nature  worshippers,  their  principal 
deity  being  the  sun.  whose  wife  is  the  moon,  and 
whose  surviving  child  is  the  morning  star,  while 
physical  objects  and  forces  arc  minor  deities.  In 
tlie  latter  part  of  the  i8lh  century  these  tribes 
were  estimated  at  1.2,000,  but  they  lost  about  a 
third  of  their  number  by  smallpox  in  183(1,  and 
in  1858  aggregated  only  about  7,300.  The  num- 
ber of  Siksika,  Bloods,  and  Piegan  on  reserva- 
tions in  Alberta  is  now  about  5,000,  and  the  pop- 
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ulation  of  the  Piegans  on  the  Blackfoot  reserva- 
tion in  Montana  is  2,043.  F.  W.  Hodge, 
Smithsonian  Institution,  Washington,  D.  C. 

Si'lage,  or  Ensilage,  green  fodder  pre- 
served in  a  succulent  state  by  exclusion  of  air, 
vi'here  it  undergoes  certain  changes.  In  the 
United  States  Indian  corn  (Zea  mays)  is  pre- 
ennnently  the  crop  for  silage,  so  when  other 
crops  are  utilized  a  designatory  adjective  is  pre- 
fixed, as  clover-silage,  etc.  Silage  may  be  stored 
in  silos,  or  air-tight  structures,  made  of  wood, 
brick,  stone,  concrete  or  iron,  and  either  circu- 
lar, square,  octagonal  or  rectangular  in  section, 
the  round  wooden  silo  being  the  most  common, 
because  lumber  has  been  the  cheapest  material 
and  a  cylindrical  vessel  requires  the  use  of  less 
material,  contains  less  waste  space,  and  presents 
the  greatest  strength,  pressure  being  distributed 
equally  at  all  points  from  the  centre.  When 
placed  in  silos,  the  fodder  is  usually  cut  or 
shredded  into  short  lengths  so  that  it  will  occupy 
less  space,  incorporate  less  air  and  undergo  less 
fermentation.  In  Europe  grass  is  frequently 
stacked  in  the  open  or  put  into  clamps  or  pits 
■without  cutting  it  into  lengths.  The  use  of  the 
silo  in  one  form  or  another  dates  back  to  an- 
tiquity, the  clamp  being  probably  the  oldest 
form.  About  a  hundred  years  ago,  this  method 
of  preserving  fodders  attracted  attention  in 
Europe,  and  in  1875  Dr.  Manly  Miles  of  Michi- 
gan, and  in  1876  F.  Morris  of  Maryland,  intro- 
duced the  system  into  the  United  States.  Many 
extravagant  claims  were  advanced  in  its  behalf 
by  early  enthusiasts,  and  lack  of  knowledge  led 
to  many  failures,  so  that  the  progress  made  was 
small  for  some  years.  In  1882  but  92  farmers 
could  be  found  who  used  the  silo  in  the  United 
States.  The  work  of  Professors  McBryde  and 
King,  of  the  Wisconsin  and  other  agricultural 
experiment  stations,  made  the  position  of  the 
silo  and  silage  secure. 

The  size  of  the  silo  is  important,  serious 
losses  occurring  from  lack  of  proportion  be- 
tween the  size  of  the  silo  and  the  amount  of 
silage  fed  daily.  The  exposed  surface  is  usually 
too  great.  The  upper  layer,  if  exposed,  spoils ; 
hence  about  1.2  inches  should  be  fed  each  day 
from  the  whole  surface  and  2  inches  would  be 
better.  A  cow  will  consume  35  to  40  pounds 
per  day,  and  if  a  cubic  foot  weighs  40  pounds, 
we  may  allow  5  to  6  square  feet  by  2  inches  thick 
per  cow  per  day.  Silos  less  than  six  feet  in 
diameter  are  not  considered  to  be  practical  on 
account  of  the  friction  of  the  walls  preventing 
the  contents  from  settling  properly,  and  the 
greater  surface  in  proportion  to  bulk  means 
greater  percentage  of  loss.  Deep  silos  are  pref- 
erable to  shallow  ones,  as  a  36-foot  silo  will 
store  nearly  five  times  the  amount  that  a 
12-foot  one  will,  the  diameters  being  equal. 
King  calculates  that  the  average  weight  of  a 
cubic  foot  of  silage  from  a  silo  10  feet  deep  is 
18.7  pounds,  while  the  average  from  one  36  feet 
deep  is  42.8  pounds.  All  silos  should  be  at  least 
20  feet  deep,  and  30  feet  is  better.  The  pressure 
of  the  silage  when  settling  increases  with  the 
depth  at  the  rate  of  11  pounds  per  square  foot 
for  each  foot  of  depth,  hence,  at  10  feet  down 
the  lateral  pressure  is  about  no  pounds  per 
square  foot ;  at  20  feet.  220  pounds,  and  at  30 
feet.  330  pounds ;  therefore,  the  hoops  should  be 
larger,  stronger,  and  closer  at  the  bottom  of  the 


silo  than  at  the  top,  the  first  one  starting  six 
inches  from  the  bottom,  the  second  a  foot  above 
♦he  first,  increasing  the  space  six  inches  with 
each  hoop  until  near  the  top  they  are  finally  four 
feet  apart. 

The  crops  used  for  silage  include  corn,  mil- 
let, common  red  and  alsike  clover,  rye,  oats,  pea- 
vine,  sorghum  and  alfalfa.  The  making  of  silage 
from  several  of  these  crops  is  in  a  more  or  less 
experimental  stage.  The  low  cost  and  ease  with 
which  heavy  crops  of  corn  can  be  produced ;  the 
slight  losses  sustained  in  the  silo  (2  to  10  per 
cent),  and  the  few  objectionable  features  that  corn 
silage  has,  render  it  the  general  purpose  crop. 
The  percentage  of  losses  which  occurs  in  drying 
corn  fodder  in  the  field  under  good  conditions 
is  about  the  same  as  that  attending  its  loss  when 
converted  into  silage.  The  cost  of  growing  and 
placing  a  ton  of  silage  in  the  silo  generally 
varies  between  $1.75  and  $2.50.  The  Southern 
dent  varieties  produce  the  heaviest  crops,  and.  if 
they  mature  sufficiently  in  the  district,  are  gener- 
ally grown.  The  best  time  to  cut  corn  for  silage 
is  when  the  kernels  are  mature,  but  the  stalks, 
leaves  and  husks  green,  as  under  these  conditions 
less  fermentation  and  other  losses  occur.  Millet 
has  been  tried  to  a  small  extent.  Clover  makes 
good  silage,  but  the  unavoidable  losses  are 
higher  than  with  corn.  This  crop  should  be  cut 
when  the  bloom  has  begun  to  turn  brown.  Rye 
and  oats,  owing  to  their  hollow  stems  which 
carry  considerable  air,  are  subject  to  serious 
loss  in  weight  when  made  into  silage.  Pea-vine 
silage  is  a  by-product  of  canning  factories. 
Alfalfa  silage  is  still  in  the  experimental  stage. 
Grass  is  used  for  silage  in  the  United  Kingdom. 

the  average  percentage  composition  of  silage 
(henry). 
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When  corn  is  nearly  mature  before  being 
siloed  it  will  contain  from  50  per  cent  to  100  per 
cent  more  dry  matter  and  nutrients  than  these 
figures  show,  be  more  palatable  and  probably 
more  digestible.  The  digestibility  of  corn  silage 
and  dry  fodder  corn  are  about  the  same,  both 
being  somewhat  less  digestible  than  green 
fodder. 

Silage  is  pre-eminently  a  food  for  the  cow 
and  its"  use  will  largely  remain  with  the  dairy 
farmer.  Feeding  trials  with  dairy  cows  show 
that  silage  usually  gives  better  results  than  a 
corresponding  amount  of  dry  fodder.  It  has 
been  ascertained  that  the  use  of  silage  produces 
from  4  to  5  per  cent  more  milk  and  fat  per  lOO 
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pounds  of  dr>'  matter  fed,  due  to  the  silage  being' 
more  acceptable,  and  the  stalks  of  corn  being 
cut  up  in  the  silage  and  eaten,  instead  of  rejected 
as  when  fed  in  the  form  of  corn  fodder.  In 
feeding  great  care  must  be  exercised  not  to 
leave  unconsumed  and  putrifying  silage  about 
the  stables  as  the  odor  may  taint  the  milk.  Sev- 
eral milk-condensing  factories  refuse  the  milk 
from  silage-fcd  cows.  Experts  may  detect  a 
silage  odor  or  flavor  in  milk  from  silage-fed 
cows,  but  this  is  of  little  import,  as  such 
milk,  and  butter  made  from  it,  are  now  sold 
to  critical  customers  in  cities  at  high  prices. 
When  used  for  fattening  cattle,  silage  produces 
a  more  watery  carcass  than  dry  fodder.  It  is  a 
good  feed  for  sheep,  being  especially  useful  for 
ewes  with  lambs  at  foot.  It  is  not  adapted  to 
pig  feeding  nor  to  work  horses,  but  small 
amounts  may  be  fed  to  idle  horses. 

Consult:  King,  'Physics  of  Agriculture'; 
Bulletin  83,  Wis.  Agri.  Exp.  Station,  Madison, 
Wis.  (1900)  ;  Woll,  'A  Bonk  of  Silage'  ;  'Mod- 
ern Silage  Methods'  (1903)  ;  Henry,  'Feeds  and 
Feeding.'  Samuel  Eraser, 

Professor  of  Agronomy,  Cornell  University. 
Silao,  se-la'6,  Mexico,  a  town  in  the  state 
of  Guanajuato,  situated  on  the  Mexican  Cen- 
tral railroad,  15  miles  southwest  of  Guanajuato. 
It  is  the  centre  of  a  rich  agricultural  district, 
and  manufactures  cotton  and  woolen  goods. 
Pop.  (1895)   15,437- 

Silas  Marner,  a  novel  by  George  Eliot 
(1861).  It  is  the  story  of  a  poor,  dull-witted 
Methodist  cloth-weaver  whose  life  has  been 
wrecked  by  a  false  accusation  of  theft  that  he 
has  been  unable  to  disprove.  He  is  saved  from 
despair  by  the  filial  love  of  a  little  child  whom 
he  has  found  by  chance.  Si.xtcen  years  after- 
ward the  real  thief  is  discovered  and  Silas'  good 
name  is  restored.  This  simple  framework 
serves  the  author  as  occasion  for  presenting 
some  of  her  most  successful  pictures  of  middle 
and  low  class  life.  By  many  critics  the  book 
is  ranked  as  the  best  of  her  works. 

Silay,  se-ir,  Philippines,  pueblo  of  Negros 
Occidental,  on  Guimaras  Strait,  10  miles  north  of 
Bacolod.  It  is  a  large  and  prosperous  town 
open  to  coasting  trade,  and  is  a  telegraph  and 
military  station.     Pop.   I4,S37- 

Sil'berrad,  Una  L.,  English  novelist:  b. 
Buckhurst  Hill,  Essex,  May  1862.  'The  Success 
of  Mark  Wyngate'  (1902),  attracted  much  favor- 
able notice.  Other  works  of  hers  are  'The  En- 
chanter' (1897);  'The  Lady  of  Dreams*  (1901); 
'Princess  Puck'  (1902);  'The  Wedding  of  the 
Lady  of  Lovell'  (1904). 

Silchester,  sirches-tcr,  England,  a  village 
in  Hampshire,  seven  miles  north  of  Basingstoke, 
of  special  archxological  interest.  Here  are  the 
ruins  of  Caer  Scgeint,  or  Calleva  Atrchatum, 
a  Roman  town,  the  main  features  of  which  arc 
an  amphitheatre,  and  the  city  walls,  2.760 
yards  long.  The  foundations  of  a  basilica, 
forum,  baths,  and  a  temple,  have  also  been  ex- 
cavated, and  rings,  coins,  seals,  broken  pottery 
in  abundance  have  been  found  near  the  surface. 
Antit|uarians  have  given  the  place  much  study. 

Silene,  a  large,  widely  distributed  genus 
of  the  pink  family  (Caryo/'/iyWaf i7(r),  having  op- 
posite leaves,  and  five-merous  flowers,  with  a 
more   or   less   inflated   calyx.     The   silenes   are 


either  annual  or  perennial,  and  of  varying  habit 
and  inflorescence.  Many  species  are  viscid  pubes- 
cent, as  Silene  virginiea.  S.  earoliniana,  and  5. 
viscosa,  the  last  the  catchfly,  which  is  carnivorous 
to  a  slight  degree,  and  holds  its  victims  by  its 
stickiness.  In  general,  however,  the  viscid  stems 
prevent  crawling  insects,  such  as  ants,  from  steal- 
ing honey,  and  both  common  and  generic  names 
refer  to  this  characteristic.  Silene  nutans  and 
.y.  noctiflora  are  now  naturalized  in  -America  and 
are  faded  and  unattractive  in  the  daytime,  but 
are  in  full  bloom,  with  starry  white  petals  at 
night,  attracting  night-flying  insects  by  their 
fragrance.  Another  naturalized  silene,  found  at 
the  borders  of  fields,  is  the  S.  vulgaris,  a  glaucous 
tall  plant,  known  as  bladder  campion,  cowbells, 
behen,  and  spattling  or  frothy  poppy.  The  first 
two  names  refer  to  the  inflated  calyx,  which  is 
much  more  conspicuous  than  the  white  notched 
petals  protruding  from  the  top,  and  in  fruit  is 
nearly  globose,  nodding  in  cymose  panicles.  It  is 
of  paperytexture,  tinted  pale  green  fluslicd  with 
rose,  and  is  reticulated  with  delicate  veinings.  It 
is  said  that  English  peasants  have  eaten  its  young 
shoots,  tasting  like  green  peas,  instead  of  as- 
paragus. The  moss-campion  (S.  acaulis),  a 
tufted  perennial  covered  w^ith  reddish  purple 
flowers,  is  common  to  Arctic  regions  and  moun- 
tains; the  sweet-william  catchfly  (S.  armeria), 
with  rose-colored  flowers;  and  the  fire  pink  {S. 
virginiea),  whose  crimson  flowers  blaze  in 
southern  dry  woods,  are  all  cultivated,  to  which 
the  northern  wild  pink  {S.  earoliniana)  might 
well  be  added,  as  it  has  many  rose-colored  or 
white  flowers  in  very  early  spring. 

Silent  Partner,  called  at  various  times  and 
places  a  dormant,  sleeping,  or  special  partner. 
In  commercial  phraseology  a  member  of  a  firm 
or  corporation  whose  name  does  not  appear  pub- 
licly in  the  concern,  but  who  shares  the  respon- 
sibilities and  liabilities  of  the  organization.  Gen- 
erally a  partner  of  this  sort  takes  no  active  p?rt 
in  the  management  of  the  business,  outside  of 
giving  monetary  support  or  receiving  his  portion 
of  the  profits.     See  Partnership. 

Silenus,  sl-le'niis,  represented  in  ancient 
mythology  as  the  mentor  and  companion  of 
Bacchus,  the  god  of  wine.  Silenus,  according  to 
the  legend,  was  generally  drunk  himself.  He  is 
sometimes  represented  as  treading  out  grapes, 
and  other  times  as  riding  on  an  ass  with  the 
infant  Bacchus  in  his  arms. 

Silesia,  si-le'shi-a  (German  Sciilesien),  a 
former  duchy  bulonging  to  Bohemia,  now  di- 
vided between  Prussia  and  Austria. 

Prussian  Silesia  is  a  province  situated  in  the 
southeastern  part  of  the  kingdom,  between  Bo- 
hemia and  Russian  Poland.  It  has  a  length  of 
230  miles,  an  average  breadth  of  80  miles,  and 
an  area  of  15,563  square  miles.  The  province  is 
traversed  lengthwise  by  the  great  longitudinal 
valley  of  the  Oder.  That  river  flows  through  the 
province  from  southeast  to  northwest,  and  with 
its  numerous  right  and  left  branches  drains  prac- 
tically the  whole  of  its  area.  To  the  west  of  this 
great  valley  the  surface  is  taken  up  by  the  eastern 
slope  of  the  Sudetic  Mountains,  with  its  numer- 
ous spurs  and  minor  ranges.  East  of  the  Oder 
the  land  rises  in  several  more  or  less  isolated  and 
hilly,  but  not  high,  plateaus.  Nearly  nine  tenths 
of  the  forests  arc  coniferous.  Silesia  is  rich  in 
mineral  resources.    Its  coal  deposits  arc  the  rich- 
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est  in  Germany.  Iron  and  zinc  are  mined  in  large 
quantities,  and  lead  and  silver  are  also  found. 
The  total  value  of  coal,  zinc,  lead,  and  iron 
mined  in  1901  amounted  to  over  $68,000,000.  The 
climate  in  the  lowlands  is  favorable  for  agricul- 
ture, and  the  valley  of  the  Oder  is  very  fertile, 
and  one  of  the  richest  wheat  and  barley  regions 
in  the  empire.  Oats,  rye,  buckwheat,  potatoes, 
and  fruit  are  also  raised  in  large  quantities,  and 
there  is  some  viticulture.  The  textile  industry 
is  the  most  important,  next  to  which  follow  the 
metal  industries  and  others  depending  on  mining 
and  quarrying,  such  as  the  manufacture  of  ce- 
ment, porcelain,  and  glass.  Lumbering  and  the 
manufacture  of  paper,  beet-sugar,  starch,  and 
liquors  are  also  important.  Besides  the  main 
Oder  there  are  scarcely  any  navigable  water- 
ways. There  are  about  2,500  miles  of  railroad. 
Pop.  (1900)  4,668,857.     The  capital  is  Breslau. 

Austrian  Silesia  is  a  crownland  and  duchy 
situated  between  the  southern  part  of  Prussian 
Silesia  and  Moravia,  and  bounded  on  the  south- 
east by  Galicia  and  Hungary.  It  measures  115 
miles  from  northwest  to  southeast,  with  a  breadth 
of  20  miles,  and  an  area  of  1,987  square  miles. 
The  northwestern  part  belongs  to  the  Sudetic 
Mountains,  the  southeastern  to  the  Carpathians, 
and  in  the  middle  is  the  transverse  valley  of  the 
Oder.  The  chief  mineral  products  are  coal  and 
iron,  the  coal  amounting  to  nearly  5,000,000  tons 
annually.  Agriculture  is  confined  to  the  central 
lowlands,  and  yields  grain,  sugar-beets,  and  fruit. 
The  industries  are  more  important;  there  are 
machine  shops,  steam  textile  mills,  beet-sugar 
factories,  distilleries,  etc.  There  is  a  consider- 
able transit  trade  in  Austrian  wines,  salt,  and 
also  in  beef.  Pop.  (1900)  680,422.  The  capital 
is  Troppau. 

In  the  early  Middle  Ages  Silesia  was  inhab- 
ited by  a  Slavonic  people  supposed  to  have 
supplanted  an  earlier  Germanic  population.  In 
the  loth  century  it  was  incorporated  with 
Poland.  In  the  latter  part  of  the  12th  century 
it  was  made  a  separate  duchy  by  the  intervention 
of  Frederick  Barbarossa,  and  from  this  time 
Silesia  began  to  undergo  Germanizatioti,  chiefly 
by  the  immigration  of  German  colonists.  _  In 
tlie  13th  century  the  duchy  was  divided  into 
numerous  semi-independent  principalities,  which 
sought  the  protection  of  Bohemia  against  Poland. 
By  the  middle  of  the  14th  century  they  had 
become  actual  vassals  of  the  Bohemian  king, 
and  in  1526  they  passed  with  Bohemia  into  the 
possession  of  the  house  of  Hapsburg.  In  1675 
Frederick  William,  the  "Great  Elector"  of 
Brandenburg,  laid  claim  to  Silesia  based  on  a 
former  agreement  of  mutual  succession.  The 
emperor  refused  to  recognize  the  claim,  and  the 
three  Silesian  wars  followed,  which  ended  in 
1763  with  the  supremacy  of  Prussia  over  what 
is  now  Prussian  Silesia. 

Silhouette,  sil-oo-et',  is  the  representation 
of  the  outlines  of  an  object  filled  with  black 
in  which  the  inner  lines  are  sometimes  slightly 
drawn  in  white.  The  name  comes  from  Etienne 
de  Silhouette,  French  minister  of  finance  in  1759- 
He  strove  by  severe  economy  to  remedy  the 
evils  of  a  war  which  had  just  terminated,  leav- 
ing the  country  in  great  exhaustion.  At  the 
end  of  nine  months  he  was  obliged  to  leave  his 
place.  During  this  period  all  the  fashions  in 
Paris  took  the  character  of  parsimony.     Coats 


without  folds  were  worn ;  snuff-boxes  were  made 
of  plain  wood ;  and,  instead  of  painted  portraits, 
outlines  only  were  drawn  in  profile.  AH  these 
fashions  were  called  d  la  Silhouette;  but  the 
name  remained  only  in  the  case  of  the  profiles, 
because  the  ease  with  which  they  may  be  drawn, 
or  cut  out  of  black  paper,  makes  them  popular, 
though,  considered  as  works  of  art,  they  have 
little  value.  Some  faces  —  those  with  a  marked 
profile  —  are  easily  taken  in  this  way;  while 
others  lose  their  character  entirely,  particularly 
those  whose  traits  are  well  harmonized.  These 
representations  may  be  taken  very  well  from 
the  shadow  of  a  person  on  a  paper  held  on  the 
wall ;  and,  in  order  to  make  the  shadow  more 
steady,  it  is  well  to  rest  the  head  on  a  book 
or  the  like,  put  between  the  face  and  the  paper. 
The  paper  is  then  cut  according  to  the  outline 
of  the  shadow,  and  the  outer  surface  pasted  on 
black  paper. 

Silic'ified  Wood,  a  variety  of  the  minerals 
quartz  or  opal  in  which  the  mineral  is  pseudo- 
morphous  after  wood.  Opalized  wood  is  wood 
changed  into  opal ;  petrified  wood  includes  either 
of  the  above  as  well  as  wood  changed  into  coal 
(see  Pal^obot.-^nv).  According  to  J.  D.  Dana 
the  trees  now  silicified  in  Arizona  seem  orig- 
inally to  have  flourished  on  the  shores  of  an 
inland  lake,  into  which  they  fell  and  became 
water-logged ;  then  they  were  buried  beneath 
volcanic  material  of  a  highly  silicious  character 
which  underwent  alteration  through  the  action 
of  water  setting  free  more  silica  than  the  water 
could  hold  in  solution.  As  the  wood  decayed 
this  silica  was  deposited  in  its  cells  until  finally 
the  woody  fibre  completely  disappeared  and  what 
was  once  wood  became  quartz.  As  this  change 
took  place  only  particle  by  particle,  the  minutest 
cells  of  the  wood  are  preserved  and  may  be 
seen  under  the  microscope.  In  the  great  petri- 
fied forests  of  .-Arizona,  recently  made  a  govern- 
ment park,  there  are  trunks  of  trees  three  or 
four  feet  in  diameter  and  over  100  feet  in 
length,  completely  changed  to  quartz.  Over  the 
whole  section  are  scattered  petrified  trunks  and 
fragments  from  the  size  of  a  hickory-nut  to 
several  feet  in  diameter.  At  one  place  in  the 
park  a  petrified  tree  has  fallen  across  a  ravine 
about  50  feet  wide,  forming  a  natural  bridge. 
This  Arizona  petrified  wood  has  been  extensively 
exhibited  and  sold  under  the  trade  names  of 
"jasperized  wood."  "agatized  wood,"  and  "wood- 
stone,"  having  been  manufactured  into  tiles, 
paper-weights,  cane  and  umbrella  handles,  and 
many  novelties,  while  complete  transverse  sec- 
tions have  been  mounted  as  table-tops.  The  ma- 
terial is  partly  jasper,  richly  colored  red  and 
yellow  by  the  oxides  of  iron,  and  partly  trans- 
lucent chalcedony,  with  occasional  spots  of  clear 
quartz  and  amethyst.  Silicified  wood  abounds  in 
the  Rocky  Mountains,  while  a  similar  forest 
exists  in  the  Yellowstone  Park.  Opalized  wood 
is  also  common,  especially  in  California  and 
Oregon. 

Sil'icon,  in  chemistry,  one  of  the  non- 
metallic  elements,  symbol  Si,  atomic  weight 
28.4.  Next  to  oxygen  it  is  the  most  abundant 
element  found  in  the  earth.  It  does  not  occur  in 
nature  in  the  free  state  but  in  combination  with 
oxygen  (silica)  and  with  oxygen  and  various 
metallic  elements  as  potassium,  sodium,  alumin- 
ium, calcium,  etc.,  in  the  form  of  silicates.     Sil- 
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icon  may  be  prepared  by  heating  a  mixture  of 
metallic  sodium  and  the  double  tlouride  of  so- 
dium and  silicon  (Na2SiFo+ Na4^^6NaF  +  Si)  ; 
also  by  action  of  heat  on  a  mixture  of  magne- 
sium and  silica  (sand).  It  exists  in  three  allo- 
tropic  forms,  an  amorphous  brown  powder,  a 
graphitoidal,  and  a  crystalline  variety.  The 
amorphous  form  is  insoluble  in  all  acids  except 
hydrofluoric ;  it  dissolves  in  potassium  hydrox- 
ide to  form  a  silicate;  and  burns  in  the  air  at 
high  temperatures  to  SiOi.  The  crystalline  va- 
riety is  very  hard,  is  but  little  if  at  all  attacked 
by  hydrofluoric  acid  or  potassium  hydroxide, 
and  cannot  be  burned.  Silicon  forms  compounds 
with  oxygen,  sulphur,  chlorine  and  some  others 
but  the  most  important  are  the  oxide  SiO;  and 
the  salts  derived  from  the  various  silicic  acids. 

Silica  SiOj,  o.xide  of  silicon,  occurs  very 
abundantly  in  nature  both  in  crystalline  and 
amorphous  forms.  Quartz,  a  very  pure  form  of 
silica,  crystallizes  in  six  sided  prisms  termi- 
nated by  six  sided  pyramids.  The  finer  crystals 
of  quartz  are  called  rock  crystal  while  the  im- 
perfectly crystalline  variety  is  known  as  quartz- 
ite.  Of  the  amorphous  forms  we  have  opal, 
agate,  amethyst,  flint,  sand,  etc.  Silica  can  be 
obtained  in  a  fine  state  by  melting  sand  or  a 
silicate  with  sodium  carbonate  whereby  a  silicate 
of  sodium  is  formed.  This  is  dissolved  in  water 
and  hydrochloric  acid  added.  Silicic  acid  sep- 
arates in  a  gelatinous  condition.  The  whole  is 
evaporated  to  dryness,  heated  for  a  time  a  little 
above  the  boiling  point  of  water,  and  then 
washed  with  dilute  hydrochloric  acid.  The  sil- 
ica is  left  behind  as  a  gritty  white  powder  in- 
soluble in  water  and  in  most  acids.  Hydro- 
fluoric acid  dissolves  in,  however,  with  the 
formation  of  silicon  tetrafluoride  (SiF4).  It 
also  dissolves  in  alkalies  to  form  silicates.  Not 
acted  on  by  heat  except  that  of  the  oxyhydro- 
gen  blow  pipe  which  fuses  it.  Silica,  generally 
in  the  form  of  sand,  is  used  largely  in  the 
preparation  of  mortar,  glass,  and  pottery.  In 
metallurgical  operations  it  is  used  as  a  flu.x 
with  ores  containing  limestone  with  which  it 
forms  a  glassy  slag  which  floats  on  the  molten 
metal  carrying  with  it  many  impurities  from  the 
ore.  Silica  forms  a  number  of  hydrates  which 
have  acid  properties  and  from  which  a  vast 
number  of  salts  are  derived.  A  great  many 
very  complex  salts  of  these  silicic  acids  are 
found  in  the  earth's  crust,  the  metallic  elements 
being  usually  sodium,  potassitun,  magnesium, 
aluminium,  calcium  and  frequently  small  amounts 
of  other  elements.  Some  of  the  best  known 
silicates  are  the  minerals  feldspar,  mica,  garnet, 
talc,  meerschaum,  etc.     Clay  is  largely  a  silicate. 

Sil'ius,  Titus  Catius,  Italicus,  Roman  poet: 
flourished  about  25-101  A.u.  At  Rome  he  ap- 
plied himself  to  the  bar,  and  became  a  celebrated 
orator  and  advocate.  He  was  consul  at  the 
time  of  Nero's  death,  and  incurred  some  re- 
proach for  assisting  in  that  tyrant's  prosecu- 
tions, but  acquired  honor  from  his  conduct  in 
the  proconsulate  of  Asia,  assigned  to  him  by 
Yespasian,  from  which  he  retired  into  private 
life,  and  collected  books,  statues,  and  busts  of 
eminent  men.  He  finally  retired  to  his  seat 
in  Campania,  where  he  died.  The  only  work  of 
Sihus  which  has  reached  modern  times  is  an 
epic  'Punica'  in  16  books,  written  with  more 
diligence  than  genius.  It  takes  as  its  theme 
I  he  Second   Punic   war,   according  to   Livy  and 


Poiybius,  and  contains  occasional  splendid  pas- 
sages; the  description  of  the  passage  of  Hannibal 
across  the  Alps  is  particularly  admired.  There 
are  editions  by  Drakenborch  (1717,  410),  Ru- 
perti  (Gottingen  1795-8,  two  vols.  8vo),  and 
Bauer   (Leipsic  1891-2). 

Silk  and  Silk  Industry.  Silk  is  the  queen 
of  all  the  fibres,  and  its  introduction  into  the 
arts  and  manufactures  origmated  in  China  3,400 
years  before  the  Christian  era.  In  2650  B.C., 
Si-ling-Chi,  empress  of  China,  invented  silk  tis- 
sues, which  contributed  so  immensely  to  the 
prosperity  of  her  country  that  she  was  placed 
among  the  Chinese  divinities  under  the  name  of 
"Sien-Thsan,"  signifying  "the  first  promoter  of 
silk  industry."  Thence  the  art  traveled  to  India 
and  Japan,  and  finally  to  Europe  in  552  a.d. 
The  Aloors  imported  sericulture  into  Spain 
about  gio.  Greece  and  Italy  undertook  sericul- 
ture in  the  12th  century.  Silk  culture  was  next 
tmdertaken  in  France,  "and  silk  became  so 
common,"  says  Mezerin  in  his  chronicles,  "that 
in  the  year  1347  as  many  as  a  thousand  citizens 
of  Genoa  appeared  clothed  in  silk  in  a  public 
procession."  In  England  silk  was  scarce,  even 
so  late  as  the  reign  of  Elizabeth.  The  story  is 
related  that  Henry  IV.  of  France  had  indulged 
the  fancy  to  stock  the  grounds  of  tlie  Tuileries 
with  mulberry  trees ;  in  1600  he  procured  silk- 
worm eggs  from  Italy,  and  this  patriotic  king 
took  other  measures  to  encourage  the  nascent 
industry.  James  I.  of  England,  hearing  the 
ne\ys  across  the  channel,  set  to  work  in  1638  to 
imitate  him  at  the  royal  domain  of  Oatlands. 
Then  the  thought  occurred  to  some  of  the  more 
progressive  and  independent  nobles  of  the  Eng- 
lish court  that  the  time  had  arrived  to  have 
done  with  importing  luxuries  from  the  Conti- 
nent. There  were  the  fair  and  promising  pos- 
sessions in  America  which  should  be  made  to 
yield  the  mother  country  silk  at  least.  A  half 
century  previous,  in  1552,  Cortes  had  experi- 
mented with  partial  success  in  the  same  product 
among  the  Aztecs  in  Mexico.  The  time  seemed 
propitious  now  to  reap  great  profit  from  such  an 
undertaking.  The  Earl  of  Southampton  was 
among  those  who  showed  the  most  interest  in 
the  project.  In  a  mandate  to  this  earl,  who 
was  treasurer  and  counsel  to  the  Company  of 
Virginia,  James  wrote:  "Right  trusty  and  well- 
beloved,  we  greet  you.  Whereas  we  imdcrstand 
that  the  soil  in  Virginia  naturally  yieldcth  store, 
of  excellent  mulberry  trees,  we  have  taken  into 
our  Princely  consideration  the  great  benefit  that 
may  grow  to  the  Adventurers  and  Planters  by 
the  breeds  of  silk-worms  and  setting  up  of  silk 
works  in  those  parts.  And  therefore  of  our 
gracious  inclination  to  a  design  of  so  much 
honor  and  advantage  to  the  public  we  have 
thought  good,  as  at  sundry  other  times,  so  now 
more  particularly  to  recouunend  it  to  your  spe- 
cial care,  hereby  charging  and  rccpiiring  you  to 
take  speedy  order  that  our  people  there  use  all 
possible  diligence  in  breeding  silk-worms  and 
erecting  silk  works,  and  that  they  rather  bestow 
their  Iravcll  in  compassing  this  rich  and  solid 
commodity  than  in  that  of  tobacco,  which,  beside 
much  necessary  expense,  brings  with  it  many 
disorders  .■nid  inconveniences." 

It  was  from  Italy  that  those  skilled  in  the 
making  of  silk  carried  the  industry  into  l'"rance. 
Hut  at  the  end  of  the  17th  century,  after  the 
revocation    of   the    Edict   of   Nantes,    1685,    the 
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workers  in  silk  fled  in  crowds  from  France  and 
tried  silk  manufacture,  with  more  or  less  suc- 
cess, in  Switzerland,  Germany,  Austria,  and 
England.  The  French  Revolution  also  influ- 
enced the  migration  of  silk-weavers  from  France 
to  other  lands.  Those  two  events  were  chief 
causes  in  the  distribution  of  the  industry 
throughout  Europe,  and  eventually  in  the 
United  States. 

Sericulture  in  America. —  Shipwreck  overtook 
the  expedition  sent  out  from  England  by  the 
Virginia  Company  under  Sir  George  Summers, 
and  not  till  four  years  later  was  the  actual  Isegin- 
ning  in  silk  culture  made.  In  London,  in  the 
meanwhile,  the  merchants  and  noblemen  who 
had  advanced  money  on  the  future  products  of 
the  Virginia  plantations  were  not  satisfied  with 
the  results.  Nothing  substantial  was  forthcom- 
ing. Even  the  profits  on  the  tobacco  crop  were 
small,  and  after  the  king's  decree  against  the  im- 
portation of  tobacco  something  like  panic  ensued 
among  the  stockholders  in  the  Company  of  Vir- 
ginia. In  1619  they  got  the  sanction  of  the 
king,  and  the  exclusive  privilege  of  taking 
negroes  from  Africa  into  slavery  in  the  colonies. 
In  1622  peremptory  and  urgent  directions  were 
forwarded  to  encourage  silk-culture.  In  1629.  a 
charter  of  incorporation  was  granted  to  the  silk 
throvifsters  of  London.  Aid  was  promised  by  the 
Crown  to  colonists  who  entered  heartily  into 
the  work,  and  punishments  were  ordered  for 
those  who  neglected  it.  The  Colonial  legislature 
passed  an  act  requiring  ten  mulberry  trees  to  be 
planted  on  every  hundred  acres.  The  fine  for 
neglect  to  do  this  was  20  pounds  of  tobacco. 
The  same  act  included  a  premium  of  50  pounds 
of  tobacco  for  every  pound  of  reeled  silk  pro- 
duced. 

But  the  most  strenuous  effort  amounted  to 
little.  The  king  and  the  Company  of  Virginia 
had  a  falling  out,  and  the  latter  was  bereft  of 
all  rights  and  powers.  Another  king  came  to 
the  English  throne.  In  1666,  all  acts  giving 
bounties  for  silk  or  requiring  mulberry  trees  to 
be  planted  in  Virginia  were  repealed.  An  inter- 
lude occurred  in  silk-culture  until  the  last  years 
of  the  centurj'  when  several  French  Huguenots 
settled  in  South  Carolina.  These  were  skilled 
workmen  and  they  were  in  earnest  in  their  en- 
deavor to  cultivate  silk  in  profitable  quantities. 
Contemporary  with  them  was  an  energetic  Eng- 
lishman. Sir  Nicholas  Johnson,  who  formed  a 
colony  in  the  same  province  which  was  known 
for  more  than  a  century  by  the  name  of  Silk 
Hope.  The  demand  for  raw  silk  in  England 
soon  increased  by  reason  of  the  establishment 
of  a  silk-throwing  mill  at  Derby,  in  1719,  by  Sir 
Thomas  Lombe.  During  the  first  35  years  of  the 
18th  century  of  the  silk  industry  was  also  intro- 
duced into  Louisiana  and  Georgia.  But  not- 
withstanding the  efforts  of  essayists  and  the 
premiums  and  bounties  offered  by  colonial  as- 
semblies and  by  the  English  Parliament,  the 
planters  could  not  be  stirred  to  much  activity  in 
raising  silk. 

From  1750  to  1772,  the  period  of  its  greatest 
activity  before  the  Revolution,  the  export  of  raw 
silk  averaged  only  500  pounds  per  annum  and 
rarely  exceeded  1,000  pounds  in  a  single  year. 

For  many  years  after  the  War  of  the  Revolu- 
tion premiums  and  bounties  for  planting  mul- 
berry  trees   and   for   producing   raw   silk   were 


authorized  by  a  number  of  States.  In  New  Eng- 
land, New  York,  New  Jersey,  and  Pennsylvania, 
especially,  great  interest  was  taken  in  the  sub- 
ject. Ezra  Stiles,  president  of  Yale  College, 
and  Benjamin  Franklin,  of  Philadelphia, 
were  among  the  most  notable  promoters 
of  the  movement.  In  Dec.  1825,  the  sub- 
ject of  silk-culture  began  to  receive  na- 
tional attention,  being  brought  before  Congress 
by  a  resolution  of  inquiry  introduced  by  Mr. 
Miner,  of  Pennsylvania,  and  referred  to  the 
Committee  on  Agriculture.  This  committee  re- 
ported favorably  in  the  spring  of  1826.  the  report 
including  a  resolution  directing  the  Secretary  of 
the  Treasury  to  cause  to  be  prepared  a  well-di- 
gested manual  on  the  growth  and  manufacture 
of  silk.  Inquiries  for  information  on  the  subject 
were  sent  out  by  the  Secretary,  Mr.  Richard 
Rush,  in  1826;  and  from  the  replies  and  other 
material  a  manual  was  compiled  entitled  "Letter 
from  the  Secretary  of  the  Treasury,"  dated  7 
Feb.  1828.  Six  thousand  copies  were  printed 
by  order  of  Congress.  This  document  became 
known  as  the  "Rush  Letter" ;  it  contains  220 
pages,  besides  illustrations  of  machinery,  and  is 
a  carefully  executed  work. 

This  favorable  action  and  the  publication  by 
Congress  at  the  same  session,  and  at  many  sub- 
sequent sessions,  of  other  documents  relating  to 
silk-culture,  together  with  the  serious  considera- 
tion of  the  subject  by  the  Congressional  Com- 
mittee on  Manufactures,  as  well  as  by  the 
Committee  on  Agriculture,  enlisted  general  at- 
tention. Sericulture  gained  the  public  ear. 
Legislatures  of  several  States  passed  bills  for  its 
encouragement,  and  a  most  determined  effort 
was  made  to  place  silk-growing  on  a  paying 
basis.  For  ten  years  all  went  well.  Silk  con- 
ventions were  held  in  Maryland,  New  Jersey, 
New  York,  and  Connecticut,  between  December 
1838,  and  April  1839,  and  there  were  many 
other  gatherings  devoted  to  the  cause. 

End  of  the  Sericulture  Bubble. — The  sericul- 
ture bubble  in  the  United  States  burst  in  1844. 
Notwithstanding  the  favorable  climatic  condi- 
tions both  in  France  and  the  United  States  for 
the  growth  of  mulberrj'  trees  and  the  rearing  of 
silkworms  and  cocoons,  silk-culture  has  dwin- 
dled in  both  countries,  because  more  remunera- 
tive occupations  are  afforded  by  other  lines  of 
industry.  Although  in  France  the  raisers  of  co- 
coons and  reelers  of  silk  are  protected  by  a 
considerable  bounty,  payable  by  the  French  gov- 
ernment to  her  citizens  as  against  the  Italians, 
that  country  produces  to-day  less  than  4  per 
cent  of  the  world's  supply  of  raw  silk.  Her  silk 
manufacturers  are  well  content  to  purchase,  as 
America  does,  the  raw  silk  from  Italy,  Japan, 
and  China,  in  all  of  whicli  countries  the  ruling 
rates  of  wages  are  much  less  than  in  France  and 
very  much  less  than  in  the  United  States.  Both 
France  and  the  United  States  pursue  the  same 
fiscal  policy  of  admitting  raw  silk  free  of  duty 
and  therefore  both  are  on  a  par  in  this  respect. 
Under  this  policy  France  produces  only  a  small 
portion  of  tlie  raw  silk  needed  for  its  silk  man- 
ufacturers, while  in  the  United  States  silk-cul- 
ture, which  was  introduced  simultaneously  to  its 
stimulation  in  France  300  years  ago,  has  practi- 
cally ceased  to  exist,  although  since  1844  spo- 
radic attempts  to  revive  it  have  been  made  in 
California  and  Kansas,  and  more  recently  in 
Georgia. 
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From  first  to  last  the  results  of  fully  150 
years  were  required  to  demonstrate  in  the  South 
that  the  culture  of  silk  could  not  be  made  there 
a  paying-  occupation.  As  a  pursuit  it  never 
crowded  out  the  cultivation  of  the  tobacco  plant ; 
and  when  cotton  was  introduced  as  an  agricul- 
tural staple,  the  effort  to  maintain  the  silk 
product  was  relinquished  without  a  struggle.  The 
real  reason  of  the  failure  was  always  plain.  The 
cost  of  producing  reeled  silk  has  ever  remained 
less  in  Italy  and  the  Orient  than  elsewhere. 
The  unpaid  labor  of  the  negro  slave  and  the  un- 
tutored Indian,  it  was  believed,  would  contribute 
to  the  reduction  of  that  competition.  It  never 
did,  however.  Neither  the  African  nor  the  sav- 
age took  kindly  to  reeling  the  cocoon,  and  the 
skilled  hand  of  the  white  had  to  be  employed. 
That  hand  in  this  country  cannot  be  employed 
for  a  few  cents  a  day.  Without  doubt  the  white 
mulberry  tree  will  grow  and  flourish  in  great 
abundance  in  California  soil.  Silkworms  can 
be  raised  there  apparently  without  limit.  But 
when  the  time  arrives  in  California  or  in  the 
South  to  harvest  the  cocoons  the  same  old  diffi- 
culty conies  to  pass  that  was  encountered  by  the 
people  who  believed  that  the  slaves  brought  from 
Africa,  together  with  the  native  Indians,  would 
reel  the  cocoons  without  cost. 

To  the  practical  person  of  experience  in  silk- 
culture  and  silk  manufacture,  it  has  seemed  evi- 
dent enough  the  last  40  years  that  the  effort  to 
establish  sericulture  in  any  part  of  the  United 
States  is  misdirected.  It  has  been  the  testimony 
of  all  engaged  in  the  industry  and  acquainted 
with  facts  that  sericulture  in  the  United  States 
offers  no  pecuniary  inducement. 

During  the  period  of  protection  afforded  to 
sericulture  in  the  United  States  by  the  National 
Government,  in  addition  to  the  bounties  voted  by 
many  States,  revenue  duties  were  imposed  on 
foreign  raw  silk,  as  follows : 

18 16  to  1831,  15  per  cent  ad  valorem. 
1831  to  1841,  12^2  per  cent  ad  valorem. 

1 84 1  to  1842,  20   per   cent    ad    valorem. 

1842  to  1846,  so  cents  per  pound. 
1846  to  1856,  15  per  cent  ad  valorem. 

After  1857  raw  silk  was  free  of  duty,  although 
ID  per  cent  duty  had  to  be  paid  till  1865  on  any 
Asiatic  silk  which  was  rcshipped  from  Europe 
to  the  United  States,  because  coming  frorn  coun- 
tries beyond  the  Cape  of  Good  Hope.  The  for- 
eign invoice  value  of  this  "reshipped  Asiatic" 
during  the  years  1858-65  amounted  to  $1,174,624. 
The  amount  of  duty  paid  between  1843  and  1857 
exceeded  $1,000,000.  In  that  year  all  duties  on 
raw  silk  were  removed. 

Sciinug-silks  iiiul  Small  Wares. —  The  making 
of  sewing  silk  had  become  a  household  industry 
in  New  England,  at  first  by  hand  and  later  by 
machinery.  The  manufacture  of  silk  trimmings 
of  various  kinds  was  commenced  in  1815  at  Phil- 
adelphia, and  ribbons  in  1829  at  Baltimore.  In 
1838  Win.  H.  Horstmann,  in  Philadelphia,  had 
power  looms  made  from  his  own  designs ;  and 
he  introduced  in  this  country  power-loom  weav- 
ing for  narrow  textile  fabrics  and  small  wares 
simultaneously  with  the  first  power-loom  in 
Basel.  Switzerland.  A  successful  competition 
was  established  with  nearly  all  articles  of  passe- 
menteries of  P>ench  manufacture.  Gold  laces 
were  made  by  power  by  Mr.  Horstmaim  several 
years  prior  to  the  first  attempt  in  F.urope.  At 
Baltimore,  in  1840,  there  was  a  factory  using  15 
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or  2oJacquard  looms  in  making  silk  and  worsted 
veslings.  But  these  were  the  days  of  relatively 
small  things.  Some  raw  silk  was  imported  to 
supply  these  establishments.  The  importation 
of  raw  silk  in  1830  from  Great  Britain  amounted 
to  $17,985,  from  France  $3,240,  Italy  $8,153, 
China  $89,696.  Total  value  $ii9,074-  In  1837 
the  total  value  of  the  importation  had  risen  to 
$211,694;  in  1840  to  $234,235. 

The  United  States  census  compilation  for  the 
year  1840  gives  the  production  of  raw  silk  for 
the  previous  year  in  the  United  States  as  61,552 
pounds,  valued  at  $250,000.  The  capital  em- 
ployed in  silk  manufacture  is  stated  as  $274,374. 
Probably  the  consumption  of  raw  silk,  both  do- 
mestic and  foreign,  during  any  one  year  in  the 
period  under  consideration,  did  not  exceed  a 
value  of  $300,000,  and  the  goods  made  may  have 
been  worth  $600,000,  or  even  more,  since  the 
sewing-silk  made  in  Massachusetts  in  1837  was 
valued  at  $150,000. 

The  following  are  summaries  of  the  United 
States  census  returns  of  the  American  silk  in- 
dustry in  1850  and  i860: 


1850 

i860 

Number   of    manufacturing   es- 

67 

$678,300 

603 

1,220 

1,723 

$297,416 

$1,209,426 

17.050 

583,000 
not  reported 

139 

Amount  of  capital  employed... 

Number  of  operatives,  males.  .. 

"         "         "            females. 

$2,926,980 
1,585 
3,850 
5.435 

$1,050,224 

$6,607,771 

Amount  of  wages  paid 

Value  of  products,  sewing  silk. 

"       "          "           silk  cloth.. 

"       "          "           fringes, 

Pounds  of  raw  silk  consumed. . 

462,965 

jS6o. — Three  events  that  occurred  about  the 
year  i860  were  destined  to  exert  a  marked  in- 
fluence on  the  silk  industry  of  the  world.  Two  of 
these  events  may  be  classed  as  political  and  one 
as  industrial,  but  all  and  each  greatly  influenced 
industrial-commercial  consequences  which  flowed 
therefrom. 

In  the  United  States  when  the  Civil  War 
began  in  1861  it  was  essential  of  course  to  pro- 
vide money  for  the  National  Government.  At. 
this  time  the  duty  on  silk  goods  imported  was 
24  per  cent  ad  valorem.  Among  the  new  duties 
that  were  imposed  on  imports  for  revenue  only 
was  30  per  cent,  on  2  March  1861,  and  then  40 
per  cent  5  Aug.  1861,  on  manufactured  silk. 
During  a  short  time  before  and  after  the  out- 
break of  hostilities  business  of  almost  every  sort 
was  paralyzed;  the  imports  of  raw  silk  and  of 
silk  goods  alike  fell  off  materially.  The  follow- 
ing statistics  of  imports  indicate  the  trade  move- 
ments of  the  period : 


Years 


1858 
1859 
i860 
1861 
1862 
1863 
1864 
l86s 
1866 


Pounds    of    raw 

silk   imported    in 

the    L'nitcd 

St.itcs 


4 -•2.658 
388.S97 
297.877 
361,801 
132,460 
250,740 
407.0.15 

-•on.o.'i 

.';(>7.0'>4 


ForciRn     invoice 

value  of  silk 
goods    imported 


$21,220,538 
28,080,366 
32,961,120 
23.6.!;7,269 
7.588, .176 
12,800,760 
20,597,72.1 
8.430.14'; 

28.508,696 
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It  was  apparent  though  that  the  war  duty 
had  given  impulse  to  the  silk  industry  both  at 
Paterson,  N.  J.,  under  the  leadership  of  the 
Ryles,  the  Tilts  and  of  C.  Lambert,  all  of 
whom  were  English  born,  and  at  South  Man- 
chester, Conn.,  by  the  Cheneys.  When  the  tarif? 
was  again  advanced  on  30  June  1864,  and  this 
time  not  only  for  revenue  but  for  protection,  to 
60  per  cent,  there  was  an  immediate  show  of  ac- 
tivity among  those  engaged  in  silk  importing 
to  consider  the  possibilities  of  manufacturing 
at  home.  They  saw  the  commercial  advantage  of 
supplying  their  deficiencies  in  supplies  of  im- 
ported goods  by  more  rapid  manufacturing  at 
the  domestic  centres  of  the  industry.  They  in- 
stalled power-loom  weaving  in  their  mills  which 
at  first  were  small  in  size,  but  rapidly  grew 
larger.  Thus  it  was  that  the  manufacture  of 
ribbons  and  broad  goods  was  largely  influenced 
at  the  outset  by  tlie  importers  themselves.  Like- 
wise those  already  engaged  in  the  effort  to  sat- 
isfactorily weave  silk  fabrics  here  received  a 
fresh  stimulus.  They  had  had  a  long  up-hill 
struggle,  owing  largely  to  lack  of  a  sufficient 
number  of  skilled  silk-vi'eavers  in  the  country. 
Lack  of  sufficient  capital  also  greatly  hindered  its 
development. 

England  decreed  free  trade  by  the  Cobden 
treaties  of  i860,  whereby  the  silk  duties  of  15 
per  cent  were  abolished,  and  thereafter  in  Great 
Britain  all  silk  goods  have  been  entered  free  of 
duty.  In  the  same  year  at  Adlisweil  in  Switzer- 
land, the  first  large  silk  mill  to  operate  power- 
loom  weaving  on  the  factory  system  was  estab- 
lished in  Europe  by  the  Schwarzenbachs.  It 
started  with  several  hundred  power-looms,  all 
operated  by  water  power. 

Power-loom  Weaving. —  Prior  to  this  period 
the  European  production  was  for  the  most  part 
on  hand  looms.  The  aim  became  at  once  to 
overcome  the  advantage  of  cheap  labor  there  by 
power-looms  here ;  and  a  considerable  develop- 
ment of  the  silk  business  by  power-looms  was 
made  within  a  few  years  after  the  passage  of  the 
high  tariff  bill.  A  prejudice  was  encountered 
at  first,  however,  in  favor  of  the  foreign  make  of 
g'oods. 

William  Strange,  of  Paterson,  who  erected 
there  a  large  ribbon  plant  in  1868,  and  whose 
father  and  uncle  had  been  large  importers  of 
ribbons  for  many  years  at  New  York,  met  this 
prejudice  by  boldly  stating,  "We  manufacture 
the  same  goods  from  the  same  material,  by  the 
same  workmen  and  on  better  looms." 

The  demand  for  skilled  labor  was  constantly 
attracting  a  large  immigration  from  the  silk  man- 
ufacturing centres  of  the  continent  and  from 
Great  Britain.  The  effect  of  this  impulse  given 
by  power-loom  weaving  of  silk  goods  in  the 
L^nited  States  was  marked.  It  soon  came  to  be 
admitted  in  the  New  York  market  that 
domestic  ribbons  were  quite  as  good  in 
manufacture  _  and  pattern  as  the  imported. 
That  concession  steadily  increased  among  buy- 
ers, and  in  time  it  applied  to  all  the  products  of 
the  American  silk  mills.  The  protective  dutv  did 
not  affect  merely  the  weaving  machinery  alone, 
but  it  touched  every  branch  of  the  silk  manufac- 
turmg  industry.  This  protective  tariff,  allied 
with  Paterson's  abundant  water  power,  its  prox- 
imity to  New  York  (33  miles)  and  good  facili- 
ties for  transportation,  resulted  in  the  making 
of  Paterson.     Locomotive  works,  iron  works  and 


rolling  mills,  cotton  and  woolen  mills,  linen 
thread  mills  must  be  scheduled  in  any  list  of  the 
manufactories  that  city  possesses;  but  the  lead- 
ing and  most  noted  feature  of  its  industries  is 
its  many  silk  mills,  and  the  multiplied  prosperity 
of  these  has  been  the  direct  result  of  the  tariff 
bill  of  1864. 

For  the  year  1870  the  United  States  census 
returns  showed  that  the  value  of  manufactured 
silk  in  Paterson  amounted  to  $4,263,260.  The 
population  counted  33,579,  of  whom  12,868  were 
of  foreign  birth.  These  included  5,124  natives 
of  Ireland,  3,347  English,  1,439  Germans,  and 
1,360  from  Holland.  There  were  also  French 
weavers  from  Lyons,  Italians  and  Swiss.  It  was 
beginning  to  be  demonstrated  that  the  silk-mak- 
ers' art,  transplanted  from  Europe,  had  a  fair 
prospect  of  becoming  domesticated  in  the  United 
States. 

On  26  June  1872  the  Silk  Association  of 
America  was  organized  in  New  York  as  the 
outcome  of  a  call  issued  on  12  June  by  the  Silk 
Industry  Association  of  Paterson.  The  pro- 
claimed object  was  co-operation  in  all  measures 
that  in  any  way  affected  the  common  interest  of 
silk-making  in  the   United  States. 

Centennial  Exhibition  of  1876. — The  Ameri- 
can silk  exhibit  at  the  Centennial  Exhibition, 
held  at  Philadelphia  during  six  months  of  the 
year  1876  attracted  great  attention  day  after  day, 
and  excited  much  surprise  by  the  variety  and 
excellence  of  fancy  silks,  ribbons,  handkerchiefs 
and  scarfs  displayed  and  woven  on  the  spot.  The 
discovery  was  made  by  the  newspapers  and  gen- 
eral public  that  silk  fabrics  made  in  the  United 
States  met  many  wants  of  the  consumer. 

Among  the  foreign  observers,  one  wrote  to 
the  'Courier'  in  Macclesfield,  the  headquarters 
of  the  English  silk  manufacture,  that,  in  his  opin- 
ion, the  English  silk  manufacturers  had  acted 
wisely  in  not  exhibiting  their  goods  in  competi- 
tion, as  they  would  have  exposed  their  inferior- 
ity in  quality  and  price.  "I  noticed  at  the  Ex- 
hibition," the  writer  continued,  "that  our  neigh- 
bor at  Leek  had  had  the  courage  to  send  exhib- 
its of  sewing-silk,  but  any  one  comparing  them 
with  the  cases  of  the  Nonotuck  or  Corticelli  Silk 
Company,  Belding  Brothers,  or  Brainerd,  Arm- 
strong &  Company,  would  not  fail  to  notice 
their  inferiority,  in  lustre  and  finish.  In  silk 
piece  goods  and  dresses,  I  was  quite  as- 
tonished at  the  magnificent  goods  shown  by 
Cheney  Brothers,  Dexter,  Lambert  &  Com- 
pany, Hamil  &  Booth,  and  William  Stran.(?e 
&  Company,  of  Paterson ;  and  that  there  is 
no  inferiority  in  machinery  or  dyeing  is  testified 
by  the  beautful  silk-throwing  machinery  of 
the  Danforth  Jilachine  Company  and  the 
finely  arranged  cases  of  Weidmann  &  Greppo, 
dyers  of  Paterson."  In  an  appreciative  article 
on  the  Exhibition,  published  in  the  'Revue  des 
Deux  Mondes,'  Jules  Siinonin  pointed  out  the 
silk  industry  of  America  as  among  the  successes 
with  which  France  would  be  driven  to  a  closer 
competition.  The  Swiss  Commissioner-General 
to  the  Exhibition  called  attention,  in  his  official 
report,  to  the  progress  of  Americans  in  silk 
manufacture  and  warned  his  countrymen  to  be 
prepared  for  vigorous  rivalry. 

The    Centennial    Exhibition    at    Philadelphia 
gave  a  considerable  impulse  to  the  domestic  pro-        ^ 
duction  of  "fancies"  and  Jacquard  weaves.     Mr. 
Albert  Tilt  had  prophetically  said  in  a  report  en 
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•Fancies,  Scarfs,  Handkerchiefs  and  Tie  Silks" 
to  the  Silk  Association  of  America  in  May  1S75: 
"Surely  the  destiny  of  American  silk  manufac- 
turers rests  in  their  own  hands." 

In  1876  the  production  of  the  American  silk 
mills  was : 

Value. 

Silk  dress  goods   $   1,350,53s 

Millinery  and  tie  silks 1,799, 112 

Silk  handkerchiel's    927,000 

I'oulards   472,000 

Kibbons 4,526,556 

Laces    244,500 

Sewings  and  twist 7,252,519 

Ladies'    dress  trimmings,   etc 4,278.830 

P«-aids  and  bindings 31  5,000 

$21,166,052 

Founds    of    reeled    silk    consumed,    1,144,860    (raw    silk 

averaged  $g.io  per  pound), 
rounds  of  spun  sillc  consumed,  140,000. 

The  Tariffs  of  the  Unilcd  States. — The  war 
tiriffs  of  1861-4  gave  a  great  impulse  to  all 
kinds  of  manufacturing  in  the  United  States,  and 
quite  naturally  the  domestic  silk  industry  was 
benefitted.  The  demand  for  skilled  labor  at- 
tracted a  considerable  immigration  from  the 
manufacturing  centres  of  Europe.  The  quality 
of  the  domestic  silk  fabrics  put  on  the  market 
was  gradually  improved.  Economies  in  pro- 
cesses were  introduced.  Following  the  com- 
mercial and  industrial  depression  which  existed 
in  the  United  .States  from  1873  to  1878.  grow- 
ing out  of  the  commercial  panic  of  1873, 
all  textile  industries  were  much  vexed  by 
tariff  agitations,  tariff  commissions,  and  pro- 
posed changes  of  schedules  and  rates  of 
duty.  In  1881,  the  tendency  of  fashion  veered 
from  brocades  and  Jacquard  weaves  to  gros- 
grain,  both  in  broad  goods  and  ribbons.  Fin- 
ally on  I  July  1883,  the  general  rate  of  duty 
on  silk  goods  was  reduced  from  60  to  50  per  cent. 
That  year  the  foreign  invoice  value  of  silk  man- 
ufactures entered  at  the  port  of  New  York 
amounted  to  $32,305,236,  and  for  the  entire 
United  States  $33,307,112.  The  value  of  the 
domestic  product  amounted  to  $40,659.64.  From 
^^i-7  there  was  a  space  of  four  years  of  stress 
and  struggle  to  the  textile  industries  of  the 
United  States,  a  time  when  the  weak  were  forced 
to  the  wall  and  the  strongest  in  staying  capacity 
found  endurance  diffictdt.  Those  were  years 
when  the  law-makers  juggled  with  the  tariff 
and  no  man  could  prophesy  just  what  legislation 
in  that  regard  might  happen  next.  Rut  during 
the  year  last  named  tlie  Dinglcy  Tariff  Bill  fixed 
a  specific  duty  averaging  50  per  cent  on  all  silk 
manufactures  from  abroad,  which  immediately 
removed  many  of  the  disadvantages  endured  by 
the  domestic  industry  since  1883.  In  1900  the  in- 
dustry attained  to  third  place  in  any  considera- 
tion of  textile  manufacttu'cs  in  the  United  Stales, 
and  to  second  place  among  the  silk  manufactur- 
ing countries  of  the  world.  It  produced  in  that 
year: 

87.63S.883  yards  of  hroad  silks,  plain,  fancies. 

jacquards  anil  piece  dyed $52,152,816 

"•970.933  yards  of  velvets  and  plushes 4,959,971 

'■J3.1JI9    yards    of    upholstery    and    tapestry 

,,  ?'"'Ts 1.009.835 

Kihhon.s  to  the  value  of 18,467,179 

'"lS.'i.575    pounds    of    machine    twist,    sewing, 

cnihroidcry   and    wash    silks 9,274.800 

Uloves,  laces,  veilings,  trimmings  and    sundries     6,586,611 

$92,451,313 


\umber  of  pounds  of  raw  silk  consumed....  9,760,770 

.Xumber  of  pounds  of  spun  silk  consumed...  1,774,120 

Number  of  pounds  of  waste  silk  consumed...  1,667,193 

Number  of  pounds  of  cotton  yarns  consumed.  6,444,201 
Number  of  pounds  of  mercerized  cotton  yarns 

consumed    219,861 

Number  of  pounds  of  wool  yarns  consumed. .  239,462 
Number  of  pounds  of  mohair  and  other  yarns 

consumed    219,254 

Modern  Silk  Machinery  and  Raw  Silk  Sup- 
plies.— In  the  past  15  years  power-loom  weaving 
has  revolutionized  most  of  the  processes  of  silk 
manufacturing.  The  changes  wrought  have 
brought  silk  fabrics  within  the  reach  of  a  small 
purse,  and  thereby  greatly  increased  the  de- 
mand on  the  raw  silk  producing  countries. 
Changing  conditions  in  the  industrial  world, 
which  have  introduced  a  vastly  greater  variety 
of  silk  fabrics  mixed  with  cotton  and  wool  fibres, 
have  also  added  to  the  demand.  The  annual  raw 
silk  supply  of  the  world  has  increased  2\2  times 
since  1870;  has  doubled  since  1875;  since  i8go  it 
has  iticreased  60  per  cent;  since  1895  20  per  cent. 
No  limit  can  be  placed  upon  the  capacity  of 
Japan  and  China  to  produce  raw  silk  provided 
the  demand  continues  steadily.  By  close  atten- 
tion to  the  commercial  requirements  of  her  cus- 
tomers in  raw  silk  Japan  has  very  greatly 
increased  her  output  and  export.  Her  annual 
shipments  of  raw  silk  are  now  more  than  five-fold 
greatei;  than  they  were  in  1870.  At  that  time 
she  shipped  abroad  2,000,000  pounds.  This  year 
she  will  ship  close  to  11.000,000  pounds,  and  the 
United  States  alone  will  take  60  per  cent  of  it. 
For  the  past  eight  years  the  .'Vmerican  silk  man- 
ufacturers have  received  and  consumed  60  per 
cent  of  Japan's  export  of  raw  silk. 

From  China,  the  increase  is  much  less 
marked.  In  1870  China  exported  6,000.000 
pounds  of  raw  silk.  In  1899-1900  season,  China 
reached  her  highest  figures  of  export,  namely, 
15,000,000  pounds,  or  an  increase  of  150  per  cent 
in  the  30  years.  The  best  authorities  estimate  that 
China  now  produces  annually  the  equivalent  of 
250,000  picul  bales  of  raw  silk,  55  per  cent  rep- 
resenting domestic  consumption  and  45  per  cent 
export.  Japan  produces  the  equivalent  of  120.000 
picul  bales,  40  per  cent  representing  domestic 
consumption  and  60  per  cent  export.  Italy  pro- 
duces the  equivalent  of  75,000  picul  bales,  20  per 
cent  representing  domestic  consumption  and  80 
per  cent  export.  To  represent  1,000,000  kilo- 
grams of  raw  silk  reeled  in  Italy  from  imported 
cocoons  in  T902-3  season,  wc  must  add  the 
equivalent  of  15,000  picul  bales  to  the  usual  out- 
put of  Italian  raw  silk  in  ordinary  years.  The 
supply  of  raw  silk  to  the  silk  mills  of  tlie  United 
States  at  the  present  time  is  apjiroximately  as 
follows  in  ordinary  seasons:  From  Japan,  50 
per  cent ;  China,  25  per  cent ;  Italy,  25  per  cent. 

Silk  is  a  unique  thing  because  its  raw  mate- 
rial is  produced  by  the  cheapest  labor  in  the 
world,  while  its  finished  product  is  among  the 
most  costly  of  merchandise. 

Making  Silk,  Past  and  Present  Methods. — 
A  silk  mill  of  the  present  day  would  very  likely 
prove  a  curious  and  interesting  establishment  to 
the  pioneers  of  the  industry.  As  for  those  first 
experimenters  in  the  making  of  the  fabric,  who 
crossed  from  Italy  into  h'rance  during  the  latter 
part  of  the  I3lh  century  and  labored  long  for 
crude  results,  present  methods  might  suggest 
even  the  magic  of  the  magician.  It  was  under 
the  patronage  of  Louis  XI.  of  France  that  Guil- 


SILK  AND  SILK  INDUSTRY 


laume  Brissonet  established  at  Lyons  a  small 
factory  for  the  making  of  silk  textile  mixed  with 
silver  and  gold;  but  nearly  a  century  and  a  half 
vanished  before  any  progress  in  the  manufacture 
was  sufficiently  pronounced  to  be  recorded.  The 
first  looms  for  "fashioned  silk»— figured  tissue 
—  were  set  up  in  1605  by  Claud  Dangon.  His 
loom  caused  a  complete  change  in  the  way  of 
manufacture.  Following  that  chronicle  comes  a 
brief  account  about  Octavio  Mey,  a  merchant  of 
Lyons,  who,  one  day  in  the  year  1663,  put  a 
small  bunch  of  silk  threads  into  his  mouth  and 
chewed  them.  When  he  took  them  out  he  saw 
that  the  silk  had  a  lustre.  That  observation  led 
to  the  method  of  giving  artificial  gloss  to  the 
woven  cloth.  After  81  years  more  had  passed, 
in  1744,  an  inventive  workman,  named  Vaucan- 
son,  tried  to  convince  his  associates  that  the 
manual  labor  given  to  the  loom  could  be  reduced. 
They  destroyed  his  loom  and  beat  him.  Then, 
as  the  legend  is  set  down,  he  invented  a  machine, 
for  spite,  by  which  a  donkey  wove  a  whole  piece 
of  silk  without  the  aid  of  man.  But  nothing  ad- 
ditional has  been  related  of  Vaucanson  or  his 
work. 

JACQUARD. 

Not  again  till  1804,  when  Charles  Marie  Jac- 
quard  emerged  from  obscurity  and  appeared  be- 
fore Napoleon  as  the  man  persecuted  by  his 
fellow  workmen  in  Lyons,  who  had  invented  a 
contrivance  for  tying  a  knot  in  a  taut  string,  did 
the  progress  of  silk  manufacture  become  notably 
evident.  Napoleon  appreciated  the  exceptional 
ingenuity  of  Jacquard  and  placed  him  in  charge 
of  the  machinery  of  the  Conservatoire  des  Arts 
et  Metiers.  It  is  a  pleasing  story  among  many 
told  of  Napoleon,  and  it  has  been  repeated  many 
times.  Before  the  arrival  of  Jacquard,  silk  weav- 
ing of  figured  goods  was  a  complicated  labor. 
It  had  been  going  on  with  an  infinite  display  of 
patience  and  pains  a  couple  of  centuries.  Every 
loom  required  the  attention  of  at  least  two  work- 
men ;  and  there  was  a  great  deal  of  mounting 
and  dismounting,  screwing  and  unscrewing, 
whenever  it  was  necessary  to  fix  or  unfix 
the  silk  on  the  frames.  The  weaving  was 
tedious.  Jacquard's  loom  needed  only  one 
man.  The  handling  of  the  mechanism  was 
sufficiently  simplified  to  make  his  work 
easy.  It  was  an  appendage  to  the  old  loom,  or 
an  ordinary  loom  with  a  modified  harness  con- 
sisting of  a  set  of  strings,  one  for  each  of  the 
warp  threads,  every  string  suspended  from  a 
bearing  at  the  top.  A  pattern  could  be  worked 
out  by  cards  pierced  with  round  holes.  In  the 
cards  lay  the  greatest  part  of  the  ingenuity.  It 
was  plain  at  once  that  any  number  of  patterns 
could  be  produced.  With  the  addition  of  some 
minor  inventions  in  other  divisions  of  the  in- 
dustry, the  manufacture  of  silk  by  hand  looms 
went  on  the  next  half  century  without  any  im- 
provement which  created  any  radical  change. 
The  application  of  water  and  steam  power  to  the 
loom  was  the  next  advance. 

A    SILK    MILL    IN    THE    20TH    CENTURY. 

The  silk  mill  of  the  present  day,  completely 
equipped,  presents  an  interesting  appearance. 
The  largest  of  these  in  the  United  States  are  in 
New  Jersey,  Pennsylvania,  Connecticut,  Massa- 
chusetts, Michigan,  and  New  York.  Some  of 
these  mills,  with  their  collateral  buildings,  form 


quadrangles  and  groups  that  compose  an  indus- 
trial community.  There  are  seven  separate  divi- 
sions in  the  silk  manufacture  —  throwing,  dye- 
ing in  the  skein,  winding,  weaving,  dyeing  in  the 
piece,  printing  and  finishing.  A  few  exceptional 
plants  include  the  entire  process.  Raw  silk  has 
a  yellow  or  white  color.  It  is  reeled  from  the 
eocoon  in  skeins.  Any  visitor  on  a  tour  of 
observation  in  the  mills  would  be  shown  this 
supply  first  packed  in  the  storage  house.  The 
several  departments  of  the  establishment  are 
devoted  to  the  throwing,  preparing  and 
weaving.  The  dyeing,  printing  and  finishing 
departments  are  often  separate  buildings.  Any 
one  whose  interest  can  be  stimulated  by  ingen- 
ious achievement  will  find  the  process  of  creating 
silk  fabrics  attractive  from  the  beginning. 
Brought  from  the  storage  house  the  raw  silk  is 
given  to  the  throwster.  It  being  in  a  condition 
too  fine  and  delicate  for  ordinary  use,  there  is 
necessity  to  subject  it  to  a  series  of  operations 
called  throwing — -that  is,  winding,  cleanmg,  doub- 
ling, twisting,  re-winding  and  reeling  the  raw 
into  more  substantial  yarn.  The  operator  who 
does  this  is  called  a  throwster,  the  dictionary 
makers  say,  because  of  the  old  Saxon  expression 
thruTJuan,  meaning  to  twist.  The  silk  when  thus 
treated  is  named,  according  to  the  several  pur- 
poses for  which  it  is  designed,  singles,  tram  and 
organzine.  The  first  is  made  by  giving  the  sin- 
gle thread  a  twist  to  give  it  strength  and  firm- 
ness. The  second  consists  of  two  or  more 
threads  thrown  just  sufficiently  together  to  hold, 
by  a  twist  of  one  or  more  turns  to  the  inch. 
The  degree  of  twist  varies  according  to  the 
special  article  proposed  to  be  made.  Organzine 
is  formed  of  two  or  more  singles,  according  to 
the  thickness  required,  twisted  together  usually 
in  a  contrary  direction  to  that  of  the  singles  of 
which  it  is  composed. 

Sewing-silk  and  machine  twist  is  likewise 
manufactured  complete  in  the  gum ;  sewing  silk 
being  made  from  two  strands  and  machine  twist 
from  three.  The  last  process  before  reeling  is 
stretching.  The  stretching  machine  is  an  Amer- 
ican invention  of  great  value  to  sewing  silk  man- 
ufacturers. This  is  used  to  even  up  the  thread 
and  to  give  it  firmness  and  uniformity  in  size, 
the  operation  tending  to  draw  down  the 
looser  and  thicker  portions  to  the  same  diameter 
as  the  thinner  ones.  Singles,  tram,  organzine, 
sewing-silk  and  machine  twist  are  then  trans- 
ferred to  a  reel  and  made  into  skeins  preparatory 
for  the  dyer. 

The  dyer  boils  the  skeins  in  soap  and  water 
to  free  them  from  any  remaining  gum  and  to 
give  the  desired  softness  and  lustre.  This 
takes  away  from  the  silk  from  20  to  30  per  cent 
of  its  original  weight,  leaving  it  on  an  average 
12  ounces  to  the  pound.  Next  it  is  put  into  the 
dye  vat;  and  the  dyer  may  or  may  not,  by  use 
of  metallic  substances  in  the  dye,  make  the  silk 
appear  heavier  and  thicker  and  stronger  than  it 
naturally  would  be.  By  general  consent  black 
or  dark-colored  silk  is  allowed  to  be  weighted 
sufficient  to  make  up  partly  the  loss  in  boiling. 
Light  colors  do  not  bear  so  much  weighting. 
Most  of  them,  in  fact,  admit  of  no  adulteration. 
It  injures  and  weakens  the  texture.  Any  silk, 
if  heavily  loaded,  will  break  easily,  feel  rough  to 
the  touch  because  of  the  particles  of  the  dye, 
and  burn  smolderingly  into  a  yellow,  greasy  ash, 
instead  of  a  crisp  cinder. 
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Follewing  the  dyeing  comes  the  process  of 
winding  the  silk  on  spools,  work  requiring  much 
skill  and  care,  as  it  is  in  a  condition  known  as 
soft  silk.  The  operatives  who  perform  this  work 
are  a  separate  class,  soft-silk  winders.  Sewing- 
silk  and  machine  twist  are  spooled  or  skeined 
preparatory  for  the  market  either  on  small  spools, 
or  if  embroidery  silks,  in  skeins.  When  dyed 
silk  leaves  the  hands  of  the  "soft-silk  winder"  it 
is  ready  for  weaving  broad  goods,  ribbons,  braids, 
laces,  sashes,  handkerchiefs,  etc.  In  any  woven 
fabric  there  are  two  systems  of  threads,  the 
warp  or  chain  running  lengthwise  in  the  cloth, 
and  the  filling  or  woof  crossing  the  former  at 
right  angles.  This  crossing,  or  interlacing,  con- 
sists of  every  warp  thread  being  placed  alter- 
nately under  and  over  one  or  more  threads  of 
the  filling  system.  The  arrangement  of  this  in- 
terlacing is  technically  called  the  weave,  and  the 
variety  in  which  the  points  of  crossing  can  be 
distributed  appears  to  be  without  limit.  It  is 
chiefly  the  weave  which  gives  to  a  fabric  its 
character,  in  connection  with  the  material  used, 
the  tension  of  the  threads  and  the  combination 
of  colors. 

FOUNDATION    WEAVES. 

There  are  three  foundation  weaves.  They 
are  designated  as  taffeta,  serge  and  satin.  In 
the  foundation  weaves  each  thread  effects  only 
one  crossing  in  one  repeat  of  the  weave,  and  the 
points  of  the  interlacing  occur  in  a  given  rotation, 
A  repeat  in  the  foundation  weaves  comprises  the 
same  number  of  warp-threads  as  of  picks  or  fill- 
ing threads ;  and  if  this  number  be  eight,  for  in- 
stance, the  weave  is  called  an  eight-shaft  or  an 
eight-harness  weave. 

In  the  old  heavily  built  and  complicated 
looms,  the  repeat  was  limited  to  twelve  shafts 
and  twelve  picks,  but  modern  looms  arc  of  much 
lighter  make  and  simpler  construction.  A  re- 
peat of  25  shafts  can  now  be  made,  while  in  the 
filling  it  is  almost  unlimited. 

There  are  also  two  additional  and  entirely  dif- 
ferent weaves,  namely,  gauze  and  velvet  w'eaves. 
Velvet  weave  is  described  below.  In  gauze 
weaves,  the  threads  work  in  groups  of  two  sets. 
One  set  continuously  remains  below  the  filling: 
the  other  is  alternately  raised  on  the  right  and 
left  sides  of  the  first,  and  is  therefore  always 
above  the  filling.  In  this  manner,  a  crossing  is 
made,  which  holds  the  filling  in  place. 

To  begin  with,  a  warp  must  be  constructed, 
and  this  is  usually  made  of  organzinc,  but 
can  be  made  of  single  thread  or  tram. 
Those  engaged  in  that  labor,  usually  women 
—  will  be  found,  perhaps,  in  one  of  the 
upper  lofts  of  tlie  mill.  It  is  one  of  the  quiet 
processes,  cleanly,  and  though  not  particularly 
difficult  is  considered  one  of  the  most  important 
in  successful  silk  manufacturing.  The  yarn 
having  been  transferred  from  the  skeins 
to  bobbins,  these  are  set  in  a  frame  from 
which  the  warp-machine  is  to  be  fed.  At  best 
the  mere  written  description  of  any  mechanical 
process  can  only  prove  more  or  less  vague.  It 
needs  the  eye  to  reveal  it.  But  it  may  be  said 
that  this  contrivance  on  which  the  warp  is 
arranged  would  have  the  appearance,  to  the 
casual  observer,  of  an  upright  frame  girded  with 
long,  white  strings.  It  is  about  a  yard  in  width. 
Two  women  sit  before  it  and  draw  the  silken 
threads    between    the    cords.     They    arc    strung 


over  a  sheet  a  couple  of  yards  or  more  to  an  op- 
posite frame,  similar  in  appearance  to  the  first 
mentioned,  where  two  more  women  receive  them 
and  drawn  them  taut.  As  the  warp  is  fastened  it 
is  drawn  forward  around  a  cylinder.  This  warp, 
when  put  on  the  loom  by  a  drawer-in,  is  ready 
for  the  weaving,  whether  it  be  plain,  or  as  satin 
or  velvet,  twilled  on  one  side,  or  in  figures  in- 
troduced by  means  of  the  Jacquard  harness. 
The  winding  of  the  woof,  or  the  filling,  is  ac- 
complished by  winding  from  the  spool  or  bobbin 
to  a  smaller  spool  called  a  quill  on  a  quilling 
frame.  The  quill  fits  into  the  shuttle  which 
conveys  the  thread  across  the  warp. 

LOOM  AND  HARNESS. 

The  modern  power  loom  is  a  strong  iron 
frame,  at  the  back  of  which  is  the  horizontal 
beam  or  roller  from  which  the  warp  unwinds, 
and  at  the  front  the  roller  on  which  the  web  is 
wound  as  it  is  made.  Between  the  two  is  the 
harness,  which  is  a  series  of  frames  with  eye- 
lets, one  for  every  thread,  or  set  of  threads,  of 
the  warp.  In  plain  weaving  the  harness 
frames  are  in  two  sets,  of  three  frames 
each,  one  set  of  which  is  up  while  the  other 
is  down.  The  number  can  be  increased  to 
several  frames,  all  acting  independent  of  one  an- 
other, for  complicated  patterns ;  and  in  the  Jac- 
quard loom  the  harness  becomes  a  set  of  strings 
instead  of  a  frame,  so  that  every  thread  of  the 
warp  can  be  raised  or  lowered  separately.  Be- 
tween the  beam  and  the  harness  is  the  reed, 
through  which  the  warp  threads  pass  to  the 
take-up  roller  in  front  of  the  loom,  and  between 
the  harness  and  the  web  roller,  the  shuttle  and 
the  batten.  As  the  machine  revolves  the  warp 
threads  passing  from  the  beam  through  the  reed, 
are  lifted  or  depressed  by  the  harness;  in  the 
opening  made  by  such  lifting  or  depressing,  the 
shuttle  flies  across  the  warp,  and  the  batten 
beats  up  the  thread  it  leaves,  and  a  new 
woof  is  added  to  the  fabric.  The  com- 
plications of  the  fabrication  reveal  them- 
selves as  soon  as  the  power  is  turned  on  and 
the  actual  web  begins  to  appear,  close,  compact 
and  delicate.  In  high-grade  Jacquard  work  the 
back  of  the  weave  is  uppermost,  and  moment 
after  moment  it  steadily  increases  as  if  by  magic. 
It  is  the  rich  and  costly  fabric  coming  into  view 
for  which  the  worm  spun  its  cocoon  many 
months  previously  in  Japan,  China  or  Italy.  An 
energetic  weaver  on  a  power  loom  can  turn  out 
from  10  to  20  yards  a  day  —  that  is,  a  day  of 
10  hours'  labor. 

CHANCE  OF  WF-ATC. 

Attention  may  be  directed  to  the  fact  that 
there  are  other  ways  of  varying  the  weave.  In 
satin,  for  instance,  the  result  is  attained  by 
throwing  the  warp  mostly  to  the  upper  surface. 
As  the  organzine,  or  warp  silk,  is  the  most  lus- 
trous, the  satiny  effect  is  produced.  Gros  grain 
is  made  by  plain  weaving,  half  up  and  half  down, 
with  a  woof  of  a  thickness  to  correspond  with 
the  rib  or  grain.  Stripes,  if  in  the  length,  are 
produced  by  warp  threads  of  different  colors;  if 
in  the  width,  by  feeding  the  woof  from  shuttles 
carrying  different  colors  of  tlircad,  each  of  which, 
by  an  automatic  device,  is  lifted  into  position  to 
be  thrown  at  the  proper  moment;  and  plaids  by 
making  both  warp  and  woof  threads  of  different 
colors. 
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VELVETS. 

Velvet  is  made  in  two  ways,  that  of  the  finest 
grade  being  woven  by  looping  the  warp  thread 
over  fine  wires,  which  give,  by  their  size,  the 
desired  length  of  pile.  When  the  weaver  has 
made  a  few  inches  of  web  requiring  several  hun- 
dreds of  these  wires,  he  stops  the  loom_  and  runs 
a  knife  along  each  of  these  wires,  guided  by  a 
groove  in  its  upper  surface.  The  other  system 
is  that  made  possible  by  the  power  loom  for  the 
pro'duction  of  pile  fabrics.  In  this  two  cloths  are 
woven  together,  the  pile  binding  the  two  until  a 
knife,  working  like  a  shuttle,  cuts  them  apart. 
Velvets  are  brushed,  sheared,  and  ironed  to  the 
finest  possible  degree  of  evenness.  It  should 
have  been  stated  also  in  regard  to  broad  silk  that 
after  it  leaves  the  loom  it  passes  to  workwomen, 
who  pick  it  over,  yard  by  yard,  for  knots  in  the 
weave  and  to  discover  any  imperfections.  These 
are  remedied,  and  wherever  the  silk  may  have 
been  soiled  it  is  cleaned.  Then  it  is  sent  to  the 
finishing  room.  It  is  there  treated  with  differ- 
ent processes,  according  to  the  special  character- 
istics desired,  as  high  lustre,  hard  or  soft  touch, 
etc.  If,  however,  the  silk  is  not  yarn-dyed,  it 
goes  from  the  loom  to  be  piece-dyed  in  any 
shade  desired,  or  to  be  printed.  Like  calico,  it 
is  printed  on  a  machine  having  a  roller  for  each 
color. 

THE    REStlLT. 

Finally  the  total  result  comes  to  the  superin- 
tendent of  the  mill  for  inspection.  He  considers 
it  critically,  for  the  reputation  of  the  establish- 
ment, in  competition  with  the  numerous  other 
mills,  depends  on  the  quality  of  the  silk  he  can 
produce.  These  men  are  experts,  and  they  give 
as  much  time  to  the  acquiring  of  an  education  in 
the  textile  schools  of  France,  Switzerland  and 
Germany  as  a  lawyer  or  physician  does  qualify- 
ing himself  to  practise.  At  Lyons,  Ziirich  and 
Crefeld  they  are  taught  silk-weaving  as  one  of 
the  fine  arts.  It  is  they  who  provide  much  of  the 
instruction  now  which  is  given  in  the  American 
mills.  There  are,  however,  textile  schools  of  re- 
cent origin  at  Paterson  and  Philadelphia  for  in- 
struction in  silk  weaving.  The  Philadelphia 
Textile  School  instruction  includes  the  design- 
ing, warping,  weaving,  dyeing,  analysis,  etc.,  the 
practical  portion  of  the  instruction  being  facil- 
itated by  an  equipment  of  the  most  up-to-date 
machinery.  The  self-reliance  and  courage  so 
characteristic  of  Americans  in  producing  suc- 
cessful results  in  the  industrial  and  commercial 
progress  of  the  country  are  characteristic  also 
of  the  operatives  and  workers  in  the  mills.  The 
American  system  of  education  which  for  the 
most  part  is  absolutely  without  any  charge  to 
the  boys  and  girls  develops  keenness  of  intellect, 
habits  of  thought,  enterprise  and  knowledge 
which  are  of  great  service  to  them  in  whatever 
employment  they  enter.  This  is  an  element  of 
strength  to  the  country  which  competing  nations 
will  have  to  face  more  and  more  in  the  future. 
Trained  and  educated  men,  even  from  the  high- 
est colleges  and  universities,  are  more  and  more 
devoting  themselves  to  the  industrial  arts  and 
to  transportation  and  commercial  problems,  the 
practical  effect  being  the  cheapening  of  trans- 
portation, economies  in  cost  of  production,  and 
therefore  lower  prices  to  consumers. 

For  the  most  part  the  American  manufacturer 
of  broad  silk  uses  only  the  best  quality  of  the  raw 


material,  and  usually  only  coarse  sizes.  In  this 
respect  he  differs  noticeably  from  the  European 
manufacturer.  His  aim,  besides  perfection  in  his 
goods  and  small  waste  of  materials,  is  the  gain- 
ing of  the  best  results  from  the  looms  in  yard- 
age. A  high  yardage  reduces  the  average 
of  wages  and  general  expenses.  Low  grades 
and  fine  sizes  are  better  suited  for  hand  looms 
and  are,  therefore,  not  much  used  by  silk 
manufacturers  in  the  United  States.  _  No- 
tice should  be  taken  also  that  it  is  es- 
sential for  those  in  control  of  these  mills  to 
study  assiduously  the  trend  of  style  and  fashion. 
Versatility  is  a  decided  necessity  in  the  capacity 
of  a  plant.  It  has  been  remarked  by  an  experi- 
enced observer  that  it  is  astonishing  to  note  the 
facility  with  which  the  American  mill  changes 
from  light  to  heavy,  from  simple  to  complicated, 
from  plain  to  faconne  goods,  and  from  yarn-  to 
piece-dyed  weaves.  One  of  the  important  factors 
that  contributes  to  the  energy'  which  endeavors 
to  rise  equal  to  any  occasion  is  the  simplicity  of 
the  American  machinery.  It  is  agreed  that  it 
enables  an  ordinary  weaver  to  do  work  which  in 
foreign  mills  can  be  accomplished  only  by  the 
most  skilled  and  experienced.  In  the  United 
States  there  has  never  been  any  suspension  in  the 
endeavor  to  keep  foremost  in  new  mechanical  in- 
troductions. Antiquated  and  worn-out  equip- 
ment have  been  replaced  always  by  the  modern 
and  more  economical,  the  constant  effort  being 
to  reduce  the  cost  of  production. 

THROWING  PLANTS. 

Some  of  the  .\merican  improvements  made 
within  the  past  decade  should  include  the  success 
in  perfecting  the  winding  frame  in  throwing,  so 
as  to  produce  more  perfectly  wound  spools  at 
high  speed  and  obviate  the  necessity  for  re- 
drawing. In  the  latest  improved  frame  the  bob- 
bin is  carried  by  a  spindle  having  two  heads 
resting  on  the  driving  wheels,  its  bearings  being 
supported  upon  inclined  planes  that  sustain  rnost 
of  the  weight,  yet  force  the  spindle  into  sufficient 
contact  with  the  friction  wheel  to  secure  a  posi- 
tive drive,  the  double  support  allowing  high 
speed  without  throwing  out  the  spindle.  Double 
decking  the  winding  frame  has  also  been  adopted 
by  some  to  economize  space.  The  doubling 
frame  has  been  perfected  sufficiently  to  permit 
work  to  be  done  at  double  speed  of  heretofore, 
and  with  better  results.  The  old  "flyer"  and 
"jack-pin"  system  has  been  partially  displaced 
by  a  cap  on  the  bobbin,  by  means  of  which  the 
thread  can  be  drawn  off  naturally  and  the  desired 
tension  applied  on  the  assembled  threads.  In 
spinning,  the  Continental  belt  .system,  so  called, 
where  the  spindles  are  driven  by  contact  with  an 
endless  belt  instead  of  by  bands,  has  been  adopted 
in  all  new  installations.  More  than  one  half  of 
all  the  spinning  spindles  in  the  American  mills 
are  of  this  system,  although  only  first  introduced 
in  1889.  A  double-deck  machine  of  this  type, 
giving  double  the  number  of  spindles  in  the  same 
space,  still  further  solved  the  problem  of  econ- 
omy of  space.  In  1895  a  combined  spinner  and 
doubler  was  designed  that  has  resulted  in  being 
largely  adopted,  not  only  in  the  United  States, 
but  in  several  foreign  countries,  and  in  the 
technical  schools  of  England  and  Switzerland. 
An  effort  to  solve  the  problem  of  spinning,  doub- 
ling and  twisting  organzine  in  one  process  has  re- 
sulted in  the  production  of  practical  machines  of 
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both  belt-driven  and  the  old  band-drive  system. 
The  improvements  in  throwing  machinery  during 
the  past  20  years  are  estimated  to  save  about  40 
per  cent  in  floor  space  and  20  per  cent  in  the  cost 
of  throwing. 

BRO.\D  WE.WES  —  POWER  LOOMS   .•\ND   H.\ND  LOOMS. 

In  weaving  perhaps  there  has  been  more  pro- 
gress in  improved  machinery  the  last  decade  than 
in  the  three  preceding  decades.  The  improve- 
ments have  produced  a  loom  of  very  high  effi- 
ciency, equipped  with  mechanical  devices  designed 
for  saving  lime,  labor  and  material,  such  as  nu- 
merous multipliers,  two-weave,  leno,  swivel, 
embroidery  motions,  and  many  others  all  ar- 
ranged to  work  automatically.  Special  mention 
should  be  made  of  the  improvements  by  which 
all  classes  of  taffeta  effects,  formerly  made  on 
hand  looms  only,  are  now  made  on  power  looms. 
In  the  Jacquard  loom  there  has  been  so  many 
improvements  the  last  10  years  that  it  has  be- 
come almost  a  new  loom.  This  is  specially 
noticeable  in  the  saving  of  cards  and  the  increase 
of  speed.  Attachments  have  been  added  which 
dispense  with  the  pattern  or  box  chain  on  the 
loom,  the  cards  being  so  punched  that  the  shuttle 
boxes  are  controlled  by  the  Jacquard. 

While  the  hand  loom  is  no  longer  a  factor  of 
importance  in  broad  silk  weaving  in  the  United 
States,  nevertheless  it  remains  a  very  consider- 
able factor  in  Europe  and  the  countries  of  lower 
wages.  In  1900  there  were  97,445  hand  looms, 
available  for  silk  weaving  in  France,  Germatiy, 
Switzerland,  and  Italy,  as  against  61,957  silk 
power  looms  in  the  same  countries.  Hand 
looms  do  not  require  so  much  capital  to  install 
and  operate.  They  are  much  less  expensive  in 
construction ;  when  idle,  the  interest  and  gen- 
eral expense  account  running  against  them 
is  small,  and  production  is  therefore  read- 
ily stopped  without  loss.  It  represents  a 
household  industry  in  the  main,  and  quite 
the  reverse  of  the  factory  or  mill  system  which 
has  been  described.  The  greatest  perfec- 
tion in  weaving  is  also  obtainable  on  the  hand 
loom  on  account  of  the  slower  production. 
There  are  two  commercial  reasons,  also,  why 
hand  looms  continue  in  such  considerable  use, 
despite  the  perfection  which  power  loom  weav- 
ing has  attained. 

1.  The  possibility  of  using  finer  sizes  and 
cheaper  grades  of  silk.  The  more  uneven  and 
less  elastic  raw  silks  and  the  inferior  grades  of 
waste  silk  bring  a  lower  price  than  the  better 
grades,  and  require  a  slower  manipulation  than 
is  possible  on  the  power  loom.  With  low  wages 
for  labor,  and  every  item  of  cost  of  production 
lessened,  a  profit  is  reached  which  vanishes 
when  higher  priced  labor  undertakes  to  do  the 
same  thing.  Europe  has  always  had  a  monopoly  of 
the  cheapest  goods  and  the  highest  priced  goods. 

2.  The  highest  class  and  most  expensive 
productions  known  to  the  industry  are  possible 
only  on  the  hand  loom.  Weaves  of  highly 
complicated  design,  and  great  variety  of  mate- 
rials, require  very  slow  production  and  the  most 
skilful  operatives.  Some  fabrics  arc  limited  to 
one  or  two  yards  production  per  day,  and  some 
weaves  employ  10  to  20  colors  in  the  filling. 
Their  cost  may  range  from  $4  to  $10  per  yard. 
France,  and  especially  Lyons,  has  always  been 
renowned  for  these  productions.  Among  these 
high  grade  specialties  may  be  named: 


Furniture  coverings,  tapestries  and  curtains. 
Church  vestments  and  altar  cloths. 
Fabrics  intermixed  with  gold  and   silver, 
Broche  velvets,  laces  and  novelties  of  every  kind. 

In  other  words  these  Lyons  productions  fill  the 
gap  between  the  power-looms  and  the  Gobelin 
tapestries. 

There  is  also  the  power  driven  hand  loom 
called  the  French  loom,  but  there  are  not  many 
of  these  looms  in  the  United  States,  and  not 
many  now  in  use  in  Switzerland  or  in  France. 
The  regular  power  loom  known  as  the  crank 
loom  has  largely  supiplanted  them.  In  the 
French  loom  the  lay  swings  from  the  top  of  the 
loom ;  is  moved  backward  by  an  eccentric,  but 
falls  forward  by  its  own  weight;  in  so  doing  the 
pick  is  beaten  up  with  a  short  quick  stroke.  On 
the  crank  loom  the  lay  revolves  on  a  shaft  at 
the  bottom  of  the  loom ;  it  is  moved  back  and 
forth  by  a  crank  and  the  pick  is  pressed  into  the 
cloth. 

RIBBONS. 

Many  changes  have  also  come  to  pass  in  the 
development  of  the  ribbon  loom.  These  are  now 
capable  of  high  speed  and  show  a  great  advance 
over  the  Swiss  and  German  types,  which  were 
the  ribbon  looms  principally  in  use  ten  years 
ago.  The  modern  ribbon  loom  was  first  designed 
in  the  United  States.  Under  the  old  methods  of 
handling  the  warp  it  was  necessary  to  employ 
men  on  the  looms.  At  present  the  warp  is  placed 
on  beams  similar  to  broad-silk  looms,  and  every 
warp  is  let  off  automatically  from  each  beam, 
making  it  unnecessary  for  the  weaver  to  go  be- 
hind the  looms  for  this  purpose.  The  best  type 
of  ribbon  loom,  the  high-speed  automatic,  in- 
cludes all  the  latest  improvements  of  construc- 
tion. It  is  adapled  to  high-grade  Jacquard  work, 
where  high  speed  has  been  slow  of  adoption.  It 
has  the  automatic  let-off  system  for  the  warps, 
is  capable  of  a  more  uniform  weave  than  the  old 
machine  and  has  greater  productive  capacity. 
Attention  may  be  directed  also  to  a  very  ethcient 
silk-velvet  ribbon  loom  that  has  recently  come 
into  use.  Incidentally,  it  may  be  mentioned  that 
nowhere  has  inventive  genius,  in  connection  with 
the  power  loom,  been  so  notable  as  in  the  United 
States.  The  most  pronounced  features  of  Amer- 
ican power  looms  are  light  construction,  case  in 
handling,  simplicity  in  operation,  accuracy  of 
wea\e,  and  moderate  cost. 

The  total  weekly  labor  in  an  American  silk 
mill  is  usually  58  hours,  although  the  legal  time 
allowed  by  factory  laws  varies  in  different 
States. 

The  End  of  the  Ccnliiry. — Looking  back  50 
years  at  the  end  of  the  century  the  notable  fact 
is  apparent  that  the  value  of  American  products 
in  silk  in  1000  was  nearly  60  times  as  great  as 
in  1850.  The  .American  manufacturer  had  ai'- 
rived  at  a  period  in  which  the  importation  was 
confined  almost  wholly  to  the  coslliest  fabrics  in 
broad  silks,  the  fashionable  novelties,  church 
veslmcnls  and  specialties  not  suitable  for  me- 
chanical weaving.  The  industry  had  spread  from 
New  England  and  the  Middle  States  into  many 
other  States,  althouKh  the  comparative  rank  in 
importance  was  as  follows:  New  Jersey, 
Pennsylvania.  New  York,  Connectictit,  and  Mas- 
sachusetts. Those  States  had  respectively  180, 
121,  02,  .^8,  and  20  silk  manufactories.  The 
greatest  growth  was  noticeable  in  Pennsylvania. 
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20  years  previously  the  silk  industry  in  that  por- 
tion of  our  country  was  scarcely  apparent.  Be- 
tween l88o  and  1890,  in  Pennsylvania  alone, 
"throwing"  plants  at  first  and  weaving  plants 
later,  were  established  in  18  separate  towns  or 
places  where  previously  there  had  been 
none.  The  incentive  was  cheaper  fuel,  cheaper 
wages,  lower  taxes,  less  cost  for  factory  space, 
etc. 

During  the  last  decade  the  silk  industry  of  the 
TJnited  States  reached  the  point  where  its  future 
seemed  assured  as'  a  permanent  branch  of  the 
textile  industries  of  the  country.  American  man- 
ufacturers had  shown  their  ability  to  meet  the 
exacting  demands  of  consumers  by  producing 
nearly  all  descriptions  of  weaves  known  to  the 
trade.  Silk  mills  were  erected  at  many  new 
points  in  this  decade,  52  being  located  in  Pennsyl- 
vania, 14  in  New  York,  10  in  New  Jersey,  four 
in  Connecticut,  four  in  New  Hampshire,  three  in 
Rhode  Island,  two  each  in  Delaware,  Maryland, 
Virginia  and  North  Carolina,  and  one  each  in 
Michigan,  Ohio,  Illinois  and  Wisconsin,  aggre- 
gating 99  separate  places  where  silk  mills  were 
put  in  operation  in  the  10  years. 

Power  loom  weaving  and  ingenious  mechani- 
cians combined  have  revolutionized  nearly  all  the 


processes  of  the  manufacture.  The  accompany- 
ing statistical  tables  illustrate  the  great  changes 
that  have  taken  place  in  mechanical  equipment 
in  different  countries  in  recent  years. 

The  United  States  have  been  a  leading  factor 
in  the  development,  and  especially  so  in  the  past 
five  years.  If  the  present  fiscal  policy  of  the 
Republic  endures,  the  United  States  will  soon 
take  first  rank  in  its  annual  output  of  silk  prod- 
ucts. It  now  holds  second  place,  France  being 
first  in  value  of  annual  production.  The  su- 
premacy of  the  United  States  as  an  industrial 
nation  means  lower  prices  to  consumers,  and 
consequently  a  much  wider  distribution  of  pro- 
ducts than  ever  before.  When  this  can 
truthfully  be  said  of  articles  of  adornment  and 
art,  as  of  silk  goods,  every  American  can  take 
pride  in  the  industrial  and  commercial  achieve- 
ment. 

The  tables  following  indicate  in  figures  the 
comparative  growth  of  the  silk  industry  in  the 
United  States,  1875-1900,  (i)  by  loom  equip- 
ment, (2)  description  of  production,  etc.  A 
comprehensive  view  of  the  world's  silk  industry 
and  its  production  of  raw  silk  is  presented  in 
this  encyclopedia  under  the  title  World's  Silk 
Industry. 


TABLE    I. —  POWER    LOOMS     AND     HAND    LOOMS     IN   UNITED  STATES  OF  AMERICA. 


Power    looms 

Hand  looms 

Year 

Broad   goods 

Narrow  fabrics 

Total 

Broad  goods 

Narrow  fabrics 

Total 

1874    

1,189 

1,428 

3,103 

14,866 

36,825 

44,000 

888 
1,260 
2,218 
5,956 
7,432 
8,000 

2,077 

2,688 

5,321 

20,822 

44,257 

52,000 

779 
1,005 
1,629 

413 

728 

8og 

1,524 

1,334 

9 

ractically     non 

1875    

1,814 

3,153 

1,747 

173 

e 

Prior   to   1900   the  silk  trimmings  industry  gave  employment  to  a  considerable  number  of  looms,  bofh  power 
and  faand»  and  these  are  included  in  the   foregoing  figures. 


TABLE  11. —  COMPARATIVE  GROWTH   OF  THE  SILK  INDUSTRY  OF  THE  UNITED   STATES. 

The  figures  for  18S0-1900  are  United  States  census  returns  for  those  years. 


Production 

1875 

1880 

1890 

1900 

•$5,446,329 

4.815.485 

199,652 

383,100 

3,961,114 

6,420,833 

$11,224,895 

6,023,100 

437,000 

999,68s 

8,306.520 

6,783,855 

744,668 

$22,955,750 
17,081,447 
261,750 
2,771,382 
8,554,566 
7,068,213 
2,542,625 
3,141,026 
3,712.332 
1,065.508 

$52,152,816 
18,467,179 
803,104 
1.522,565 
2,295,010 
9,274,800 
1,965,932 
4.959,971 
1,009,835 

Ribbons    

Tapestries  and  upholstery  stuffs 

Total       

$21,226,513 

$34,519,723 

$69,154,599 

$92,451,212 

*  Strictly  dress  goods  in   1875  were  $1,412,500  only.        The    balance    were    millinery    and    tie    silks,    scarfs, 
handkerchiefs  and  foulards. 


Number  of  throwing  spindles 

Spun  silk  consumed,  pounds 

Raw  silk  consumed,  pounds 

Yarns  other  than  silk,  pounds 

Consumed  in  sewings  and  twist,  pounds 

Number  of  operatives 

Wages  paid 

Capital  invested   


168,843 

150,000 

1,275.872 

a 

544,470 

18,017 

$6,392,256 

$17,913,858 


262.312 

718,360 

a 

a 

2,690,482 

6,376,881 

a 

5,624,960 

791,525 

1,119,825 

31,337 

49,382 

9,146,705 

$ 

7,762,441 

9,125,300 

$. 

1,007,537 

1,045,304 
1,550,291 
9,760,770 

7,116,728 

1,465,575 

65,416 
$20,082,194 
$81,082,201 


a  indicates  "  not  reported.' 


Franklin  Allen.  C.P.A., 
Secretary  Silk  Association  of  America. 


SILK-COTTON  TREES  — SILKWORMS 


Silk-cotton  Trees,  any  one  of  the  trees 
belonging  to  several  tropical  genera  of  the 
Malvacew,  as  Bombax,  Eriodendron,  Ochrona, 
and  Pachira.  They  are  usually  large  trees,  the 
greater  number  native  to  South  America,  with 
handsome  niallow-Iike  flowers,  light,  soft  wood, 
and  bark  containing  bast  fibres  used  for  cordage. 
Those  species  most  entitled  to  the  name  are 
Bombax  malabayicum  of  the  East  Indies,  and 
Eriodi-ndroH  anfractuosum,  of  both  the  Oriental 
and  American  tropics.  The  latter,  the  silk- 
cotton  tree  of  the  West  Indies,  is  one  of  the 
most  abundant  and  largest  trees  of  the  Antil- 
lean  forests,  and  is  either  low-branched  or  tall 
with  naked  trunk  and  massive  crown  lifted  high 
above  the  other  trees.  When  youngf  its  trunk 
and  branches  are  covered  with  sharp  spines, 
which  afterward  disappear.  The  bark  is  hard, 
clean,  and  white,  surrounding  a  pulpy  interior. 
The  trunk  is  sometimes  lOO  feet  high,  and  in 
well-grown  specimens  is  without  branches  for 
the  lower  part ;  but  as  the  tree  ages  the  trunk 
enlarges  near  the  ground,  being  sometimes  12 
feet  in  diameter,  and  great  buttresses,  tall  and 
thin,  spring  from  it  on  all  sides  and  run  out  in 
an  undulating  fashion,  for  perhaps  more  than 
100  feet  along  the  surface  of  the  ground,  before 
finally  penetrating  the  soil  and  anchoring  the 
tree.  These  braces  are  invaluable  for  bracing 
the  tree  against  heavy  winds.  The  leaves  are 
glossy,  dark  green,  and  deciduous.  The  yellow 
flowers  appear  just  before  the  leaves  and  are 
followed  by  great  pods  whose  valves  burst  open 
when  mature,  causing  the  tree  to  seem  smothered 
in  glistening  white  thistle  down.  This  is  be- 
cause the  seeds  are  wholly  invested  in  delicate 
cotton-like  fibres,  and  being  very  light  are  car- 
ried off  by  the  wind  for  long  distances.  Un- 
fortunately, although  closely  allied  to  the  cot- 
ton plant  (Gossyl'ium)  these  fibres  are  too  short 
to  be  woven  into  textiles;  but  those  of  one 
silk-cotton  tree,  Eriodendron  anfractuosum,  are 
employed  for  stuffing  cushions  and  other  up- 
holstery, and  are  an  important  article  of  trade, 
the  principal  source  of  supply  being  Java.  This 
species  is  found  both  in  southern  Asia  and  in 
tropical  America,  and  is  a  tree  from  50  to  100 
feet  high,  with  palmate  leaves  and  showy  flow- 
ers. Its  seeds  are  eaten  in  some  Pacific  islands. 
Ochroma  lagof>us  is  also  called  down-tree,  or 
cork- wood,  on  account  of  its  light  porous  wood. 

Silk  Weed.     See  Asclepias. 

Silkworm-gut,  a  substance  prepared  from 
the  silky  secretion  of  the  caterpillars  of  the 
ordinary  silkwnnu  taken  from  the  insects'  body, 
and  constituting  the  lustrous  and  strong  line 
so  well  known  to  anglers  under  the  name  of 
"gut." 

Silkworms,  entomologically,  any  cater- 
pillar wliicli  spins  a  cocoon  of  silky  fibre;  pop- 
ularly, the  various  species  wliich  yield  a  fibre 
used  commercially.  All  are  caterpillars  of 
moths,  and  feed  upon  foliage  of  various  trees 
and  shrubs.  Among  the  less  important  species 
the  following  are  probably  best  known :  The 
Japanese  oak-feeding  silk-moth  (Bovtbyx  yama- 
mai)  is  noted  for  its  green-tinted  silk,  which 
is  used  in  Japan  and  China  for  embroidery ;  a 
close  relative  (B.  fryni),  also  an  oak-feeding 
insect,  is  a  native  of  northern  China,  where  its 
large    grayish-brown    cocoons    are    used    to    a 


considerable  extent  for  threads  and  various 
fabrics.  The  Chinese  also  use  the  gray  silk  of 
an  allied  species  (B.  cynthia),  which  feeds  on 
the  tree  of  heaven  {Ailanthus  glandulosa),  for 
the  manufacture  of  a  soft  fabric.  Since  the 
thread  cannot  be  reeled  the  silk  is  obtained  by 
carding  methods.  So  far  as  known  these  species 
have  not  been  extensively  employed  commer- 
cially except  in  the  Orient,  though  they  have 
been  used  tentatively  in  France  and  other  silk- 
manufacturing  countries.  The  tussur  or  tusseh 
moth  {Anthcrcra  paphia')  spins  a  hard  g'rayish- 
white  cocoon  from  which  the  natives  of  India, 
where  the  species  is  indigenous,  manufacture 
tussur  silk.  The  Bengalese  use  the  pure  white 
silk  of  the  boro  poloo  {Bomhyx  textor)  and  the 
yellow  silk  of  the  dasee-worm  (B.  forlunatus) 
for  making  a  silk  cloth  which  rarely  reaches  the 
world's  markets  because  of  its  inferior  quality. 
Several  North  and  South  American  species  yield 
silk  which  has  not  become  commercially  im- 
portant. Of  these  the  best  known  are  probably 
the  cecropia  (Platysatnia  cccropia)  and  the  poly- 
phemus  (Telea  polyphcmus).  The  amount  of 
silk  they  produce  is  far  greater  and  stronger 
than  is  produced  by  the  Chinese  silkworm,  but 
the  thread  cannot  be  reeled  without  difficulty. 

The  most  important  and  most  w'idely  dis- 
seminated species  of  silkworm  is  Bombyx  mart, 
a  native  either  of  northern  China  or  of  Bengal. 
It  seems  to  have  been  domesticated  at  a  very 
early  date,  which  is  placed  by  Chinese  authori- 
ties at  2600  B.C.,  when  the  wife  of  Emperor 
Hoang-ti  commenced  feeding  the  caterpillars. 
In  552,  two  monks  brought  eggs  to  Constanti- 
nople, superintended  experiments  in  cultivating 
the  worms,  and  turned  the  industry  over  to  the 
Emperor  Justinian  by  whom  it  was  monopolized. 
Neighboring  peoples  soon  took  it  up,  however; 
and  now  many  countries,  especially  those  of  the 
Mediterranean  region,  Persia,  India,  and  Arabia, 
raise  silk  in  commercial  quantities. 

The  silkworm  is  the  larva  of  a  large  moth 
with  a  short  tliick  body,  stout  legs,  and  broad 
white  wings  crossed  by  several  black  lines  or 
by  a  pale  brown  bar  upon  the  anterior  pair.  In 
early  summer  the  females  lay  from  200  to  500 
bluish  eggs,  about  as  large  as  a  pin's  head, 
singly  upon  any  convenient  surface,  gluing  them 
there  by  a  mucilaginous  secretion,  silky  when 
dry.  These  do  not  hatch  until  the  following 
spring.  Then  the  larvre,  about  one  quarter  of 
an  inch  long  and  yellowish-gray  or  brownish, 
commence  to  feed,  and  soon  consume  about 
their  own  weight  of  foliage  daily  and  increase 
rapidly  in  size.  When  about  10  days  old  they 
become  lethargic  and  stop  eating  until  after 
they  have  cast  their  skins.  In  this  operation  the 
old  skin  bursts  near  the  front  and  the  cater- 
pillar squirms  itself  out,  leaving  the  old  skin 
attached  to  the  branch  or  leaf  upon  wliich  it 
was  stationed.  The  worms  rapidly  increase  in 
size  immediately  after  the  molt,  then  steadily 
diminish  as  the  time  for  the  next  molt  ap- 
proaches. The  process  is  performed  four  times 
before  the  caterpillar  spins  its  cocoon,  which  it 
docs  when  about  six  weeks  old.  At  this  time 
it  is  about  three  inches  long  and  half  an  inch 
in  diameter,  has  12  visible  body  segnienls.  three 
pairs  of  true  legs  and  five  pairs  of  pro-legs. 
It  now  ceases  to  feed,  empties  its  alimentary 
tract,  and  seems  to  shrink  in  size.  The  spinning 
then  commences,  the  insect  making  first  an  outer 
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network  known  as  the  "floss,''  and  then  winding 
the  silk  in  a  continuous  thread  around  its  body 
which  continues  to  decrease  in  size ;  indeed,  the 
completed  cocoon  is  considerably  shorter  than  the 
caterpillar  itself,  being  only  about  iVz  inches  long. 
The  operation  of  spinning  occupies  about  five 
days,  during  which  time  the  insect  usually  pro- 
duces from  2,000  to  3,000  feet  of  silk,  which, 
when  microscopically  examined,  is  seen  to  con- 
sist of  two  blended  strands.  These  are  produced 
by  special  glands  (sericteria)  which  extend 
nearly  the  whole  length  of  the  body  and  ter- 
minate in  apertures  (spinnerets)  situated  in 
the  mouth.  In  from  15  to  20  days  after  the 
chrysalis  has  been  formed  the  adult  insect 
emerges,  lays  its  eggs  and  dies.  It  has  been 
estimated  that  there  are  about  20,000  to  40,000 
eggs,  popularly  known  as  "seed"  in  an  ounce ; 
about  one  ounce  of  eggs  will  yield  100  pounds 
of  cocoons  or  nine  pounds  of  raw  silk;  from 
IS  to  20  pounds  of  good  mulberry  leaves  should 
yield  one  pound  of  cocoons ;  and  well  grown 
mulberry  trees  should  yield  about  100  pounds  of 
leaves.  The  amount  of  space  allowed  for  the 
caterpillars  produced  from  an  ounce  of  eggs 
varies  from  one  square  yard,  immediately  after 
hatching,  to  about  64  square  yards  when  spin- 
ning time  arrives  —  each  change  being  double 
the  previous  space :  2,  4,  8,  16,  and  32. 

The  food  of  the  caterpillars  is  preferably  the 
foliage  of  the  white  mulberry  tree  (Monis  alba}, 
but  several  other  species  are  employed,  notably 
the  Japanese  mulberry  {M.  japonica).  the  alpine 
mulberry  (.1/.  alpina),  and  .1/.  multicauHs  and 
M.  moretti.  The  osage  orange  (q.v.)  is  occa- 
sionally used  as  a  substitute,  but  is  said  to 
produce  an  inferior  grade  of  silk.  The  black 
mulberry  {M.  nigra)  is  objectionable  because 
slow  in  growth.  The  caterpillars  also  thrive 
upon  the  leaves  of  lettuce  and  some  other 
plants. 

In  the  cultivation  of  the  silkworm  the  first 
requisite  is  an  ample  supply  of  foliage.  This 
is  usually  obtained  by  growing  the  mulberry 
trees  far  enough  apart  to  give  each  ample  room 
to  develop  its  branches  in  all  directions,  the 
distance  varj'ing  from  15  to  40  feet  depending 
upon  the  variety,  method  of  training,  etc.  Fre- 
quently the  trees  are  treated  much  the  same  as 
in  pollarding  (q.v.),  except  that  the  branches 
are  cut  while  small.  The  eggs  having  been 
kept  over  winter  at  a  temperature  of  less  than 
SO  F.  in  a  dry  circulating  atmosphere,  are 
placed  in  a  room  or  an  incubator  in  which  the 
temperature  is  raised  gradually  to  about  73°. 
In  about  10  days  the  larvae  emerge  and  are  cov- 
ered with  sheets  of  perforated  paper  sprinkled 
with  chopped  mulberry  leaves,  which  should 
be  renewed  about  nine  times  during  the  first 
24  hours,  each  time  by  placing  a  fresh  paper 
above  the  soiled  one,  which  should  be  burned. 
Paper  with  larger  perforations  is  necessary  as 
the_  worms  grow.  As  they  approach  maturity 
their  appetites  become  voracious.  When  ready 
to  spin  they  should  be  supplied  with  brush, 
straw  or  other  material  upon  which  to  form 
their  cocoons  and  the  temperature  at  this  time 
should  be  kept  about  75  and  the  humidity 
close  to  65°.  At  all  times  scrupulous  cleanliness 
is  essential,  as_  also  is  abundant  fresh  air. 
When  spinning  is  completed,  no  sound  is  heard 
inside  the  cocoon.  The  cocoons  are  then  sorted 
according  to  quality,   size,   and  color   into   nine 


grades  for  manufacture,  a  separate  lot  being 
selected  for  breedmg.  The  sexes  are  readily 
recognized,  the  males  being  smaller  and  their 
cocoons  having  more  pointed  ends  than  those 
of  the  females.  After  grading  they  are  heated 
to  destroy  the  insects  withni,  whose  emergence, 
if  left  alive,  would  break  the  thread  many  times. 
The  manufacturing  process  is  then  commenced. 

Where  a  uniform  and  favorable  temperature 
are  not  maintained,  where  humidity  and  purity 
of  the  air  are  impaired,  and  still  more  where 
there  is  deviation  from  the  strictest  cleanliness, 
silk  growers  have  often  experienced  serious 
losses  of  their  caterpillars  at  all  stages  of  their 
growth.  Purifying  the  breeding  and  feeding 
quarters  after  each  "crop,"  and  again  before  the 
introduction  of  a  new  one,  are  essential.  The 
walls  are  whitewashed,  the  trays  sterilized  in 
various  ways,  and  the  apartments  fumigated 
with  burning  sulphur.  No  detail  that  will  insure 
cleanliness  throughout  the  feeding  period  must 
be  neglected,  else  the  worms  may  suffer  from 
the  diseases  which  follow  in  the  wake  of 
neglect.  Four  of  these,  called  in  France  pebrine, 
muscardine,  gattine,  and  fiacherie,  are  due  to 
infectious  organisms ;  for  a  fifth  disease,  gras- 
serie,  no  ascribable  cause  has  been  discovered. 
Pebrine  devastated  France  to  such  an  extent 
that  by  1847  eggs  were  all  imported  from  Italy. 
By  1865  the  only  safe  source  of  egg-supply  was 
Japan.  Pasteur  showed  that  rational  methods 
of  cleanliness  in  the  breeding  and  feeding  were 
the  only  remedy ;  the  result  is  that  France  ex- 
ports about  10  tons  of  eggs  annually. 

Consult:  Kelly,  'Culture  of  Mulberry  Silk- 
worm,' Bulletin  39,  Division  of  Entomology, 
Unite<^  States  Department  of  Agriculture 
(Washington  1903;  Bulletin  9);  Villon,  <La 
Soie*  (Paris  1890);  Verson  and  Quajat,  <II 
filugello  e  I'arte  scricola'   (Padua  1896). 

Sill,  Edward  Rowland,  American  scholar 
and  poet :  b.  Windsor,  Conn.,  29  April  1841 ;  d. 
Cleveland  Falls,  Ohio,  27  Feb.  1887.  He  was 
graduated  from  Yale  in  1861,  entered  business 
in  California,  but  returned  to  the  East,  and 
studied  at  the  Harvard  Divinity  School.  His 
views  toward  the  ministry,  however,  he  soon 
abandoned ;  and  he  became  literary  critic  on  the 
staff  of  the  New  York  Evening  Mail.  Thence 
he  went  to  Ohio,  where  he  did  some  teaching, 
and  to  California,  where  he  was  made  principal 
of  the  Oakland  high-school  (1871)  and  professor 
of  English  literature  in  the  University  of  Cali- 
fornia. In  1883  he  returned  to  Ohio  to  devote 
himself  wholly  to  literary  work.  Sill  did  not 
write  readily,  nor  willingly  collect  what  he  had 
at  intervals  printed  in  magazines,  particularly 
the  'Atlantic'  He  won,  nevertheless,  a  recog- 
nition which,  if  not  general,  is  ample,  and  a  just 
tribute  to  real  gifts.  He  wrote  with  a  certain 
terse  austerity  not.  as  has  been  pointed  out, 
unlike  Emerson.  Indeed  he  was,  in  thought 
and  manner,  a  later  transcendentalist.  One  of 
his  poems,  'The  Fool's  Prayer,'  is  the  property 
of  every  anthology.  The  posthumous  selection, 
'Poems'  (1888),  contains  his  best.  'Hermione, 
and  Other  Poems'  appeared  in  1809,  and  in  1900 
'The  Prose  of  Edward  Rowland  Sill,  with  an  In- 
troduction Comprising  Some  Familiar  Letters.' 

Sill,  Joshua  Woodrow,  American  general: 
b.  Chilicothe,  Ohio,  6  Dec.  1831 ;  d.  Murfrees- 
boro,  Tenn.,  31   Dec.   1862.     He  was  graduated 
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from  the  United  States  Military  Academy  in 
1853,  and  was  soon  called  to  the  Academy  as 
assistant  professor  of  ethics,  geography,  and 
history.  He  resigned  from  the  army  in  1861 
and  became  professor  of  civil  engineering  and 
mathematics  in  the  Brooklyn  Polytechnic  Insti- 
tute. He  commanded  a  division  of  the  Army  of 
Ohio  in  1862,  and  was  killed  while  leading  his 
brigade  at  the  battle  of  Murfreesboro. 

Silliman,  sil'I-man,  Benjamin,  American 
scientist:  b.  North  Stratford,  Conn.,  8  Aug. 
1779;  d.  New  Haven,  Conn.,  24  Nov.  1864.  He 
■was  graduated  from  Yale  in  1796,  studied  law, 
and  was  admitted  to  the  bar  in  1802,  but  accepted 
the  chair  of  chemistry  and  natural  history  at 
Yale  in  1803.  He  went  abroad  in  1805  to 
continue  his  studies,  and  while  in  Edinburgh 
became  interested  in  geology.  On  his  return 
home  he  made  a  geological  survey  of  a  part  of 
Connecticut,  the  first  survey  of  the  kind  made 
in  the  United  States,  and  in  1807  published  an 
account  of  the  celebrated  Weston  meteorite 
of  14  Dec.  1807.  In  181 1  he  began  a  series  of 
experiments  with  the  compound  blow-pipe,  ob- 
tained for  the  first  time  in  the  United  States 
the  metals  sodium  and  potassium,  and  discovered 
in  1822  the  fusion  of  the  carbons  in  the  voltaic 
arc.  He  founded  the  'American  Journal  of 
Science'  in  1818,  acting  as  its  sole  editor  until 
1838,  and  as  senior  editor  until  1846,  opened 
the  Lowell  Institute  in  Boston  with  a  series  of 
lectures  on  geology  in  1838,  and  in  1840  was 
elected  president  of  the  American  Association  of 
Geologists.  He  resigned  his  chair  at  Yale  in 
1853  and  was  made  professor  emeritus,  but  con- 
tinued to  lecture  until  185.';  when  he  retired. 
He  was  named  by  Congress  for  one  of  the  orig- 
inal members  of  the  National  Academy  of 
Sciences  in  1863.  His  publications  include: 
< Journal  of  Travels  in  England'  (1810)  ;  'Ele- 
ments of  Chemistry'  (1829)  ;  'Consistency  of 
Discoveries  of  Modern  Geology  with  the  Sacred 
History  of  the  Creation  and  the  Deluge'  (1837)  ; 
'Narration  of  a  visit  to  Europe  in  1851' 
(1854)  ;  etc.  Consult  Fisher,  'Life  of  Benjamin 
Silliman'    (1866). 

Silliman,  Benjamin,  American  chemist, 
son  of  the  preceding:  b.  New  Haven,  Conn., 
4  Dec.  i8i6;  d.  tliere  14  Jan.  1885.  He  was 
graduated  from  Yale  in  1837,  and  in  18.38  became 
instructor  in  chemistry,  mineralogy,  and  geology 
at  Yale,  was  appointed  professor  of  applied 
chemistry  in  1846,  and  in  1854  succeeded  his 
father  in  the  chair  of  chemistry,  a  position  he 
occupied  until  his  death.  He  was  one  of  the 
founders  in  1847  of  the  Yale  Scientific  School, 
and  was  professor  of  medical  chemistry  and 
toxicology  in  the  L^nivcrsity  of  Louisville,  Ky., 
in  1849-54,  He  was  in  charge  of  the  depart- 
ments of  chemistry,  mineralogj',  and  geology 
at  the  World's  Fair  in  New  York  in  1853,  was 
elected  one  of  the  original  members  of  tlie  Na- 
tional Academy  of  Sciences  in  1863,  and  in  iSCkj 
became  one  of  the  state  chemists  of  Connecticut. 
He  published:  'First  Principles  of  Chemistry' 
(1846);  'Principles  of  Physics'  (1854');  'Am- 
erican Contributions  to  Chemistry'    (1875);  etc. 

Sillimanite,  a  mineral  occurring  in  long 
slender  crystals,  and  fibrous  masses,  and  com- 
posed of  silicate  of  aluminium  (silica  36.0, 
alumina  63.1  =  100).  Its  crystals  belong  to  the 
crthorhombic  system ;  its  hardness  varies  from 


6  to  7  and  its  specific  gravity  from  3.2  to  3.3. 
The  color  is  various  shades  of  brown,  or  gray,  or 
greenish.  The  streak  is  uncolored,  and  the  min- 
eral varies  from  transparent  to  translucent.  It 
occurs  in  gneiss,  mica  schist,  and  other  meta- 
morphic  rocks,  in  Massachusetts,  Connecticut, 
New  York,  Pennsylvania,  Delaware,  North  Caro- 
lina, etc.  The  name  was  given  in  honor  of  Pro- 
fessor Silliman  of  New  Haven. 

Siloam,  si-I6'am,  or  Siloah,  siTo'a,  a  pool 
or  tank  in  Jerusalem,  fed  by  the  waters  of 
Gihon  and  forming  part  of  the  ancient  water- 
supply  system  of  the  city :  a  tunnel  leads  to  the 
pool  from  the  "fountain  of  the  Virgin."  In  1880 
some  boys  playing  in  the  pool  crawled  into 
this  ancient  tunnel,  and  one  of  them  noticed 
a  tablet  bearing  an  inscription.  That  inscription, 
as  deciphered  by  scholars  in  1881.  tells  of 
errors  of  measurement  committed  by  the  miners 
and  how  they  were  corrected.  In  places  the 
inscription  is  undecipherable,  but,  line  for  line, 
it  is  rendered  thus: 

1.  Lo  the  tunnel.     Now  this  is  the  history  of  the  tunnel. 

While  yet  the  miners  were  plying 

2.  The    pick,    each    toward    his    fellow    and    while    there 

were  yet  three  cubits  to  he  cut,  there  was  heard  the 
voice  of  a  man. 

3.  Calling  to  his  fellow,  for  there  was  a  misdirection*  in 

the  rock  on  the  right  hand     .     .     .     and  on  the  day 

4.  Of  tunneling  through,  the  cutters  smote  pick  against 

pick,  and  there  flowed 

5.  The  water  from  the  channel  to  the  pool,  12,000  cubits, 

and     . 

6.  Cubits  was  the  height  of  the  rock  above  the  excava- 

tors* heads, 
•Conjectural. 

Silures,  sil'u-rez,  the  name  of  an  ancient 
British  tribe  which  inhabited  the  district  in- 
cluded in  the  modern  counties  of  Hereford, 
Radnor,  Brecknock,  Monmouth,  and  Glamorgan. 
They  were  of  the  earlier  Celtic  stock,  and  were 
among  the  most  warlike  of  the  British  tribes. 
They  were  subdued  by  the  Romans  about  78  .v.d. 

Silurian  or  Siluiic  System,  a  term  applied 
in  183s  by  Sir  Roderick  Murchison,  director- 
general  of  the  Geological  Survey  of  Great 
Britain,  to  those  rocks  of  South  Wales  (the 
country  of  the  old  Silures),  which  were  formerly 
included  as  "grauwacke"  in  the  Transition  Sys- 
tem of  rocks.  In  the  typical  region  the  rocks 
are  divided  as  follows: 

Approx.  av- 
erage thick- 
ness.   Kcct. 

f     6.  Ludlow  Croup i.Qoo 

Upper  Silurian  ]     5.  W'cnlock  Group 1,600 

(     4.  Llandovery  Group   3,000 

(     3,  Rala  an<l  Caradoc  Group.      6,000 

Lower  Silurian  J     2.  Llandcilo  Group 3.000 

(     1.  Arenig  Group  4.000 

19.S00 
While  Murchison  was  studying  these  strata  in 
South  Wales,  the  renowned  Adam  Scdj-wick 
studied  the  rocks  of  North  Wales,  makine  out 
their  true  succession,  and  naming  them  "Caui- 
hrian."  from  the  ancient  name  of  the  district. 
Cambria.  These  were  also  divided  into  an  upper 
and  lower  division,  and  as  the  study  continued 
year  after  year,  higher  and  higher  strata  were 
added  to  the  top  of  the  Cambrian  series.  Like- 
wise, in  the  study  of  the  Silurian  strata,  Murchi- 
son included  lower  and  lower  strata,  and  thus 
the  two  systems  overlapped.  If  finally  appeared 
that  Miirchison's  Lower  Silurian  and  Sedgwick's 
Upper  Cambrian  were  equivalents,  and  this  gave 
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rise  to  a  long  controversy  as  to  the  use  of  the 
proper  term.  This  controversy  outlived  the  two 
principals,  and  has  only  recently  been  settled  by 
the  adoption  of  Lapworth's  name  "Ordovician" 
for  the  middle  series.  Thus  the  term  Siluric  or 
Silurian  is  restricted  to-day  by  most  geologists 
to  the  Upper  Silurian  of  Murchison. 

In  North  America  the  following  subdivisions 
are  recognized : 

Upper  Siluric  or  Cayugan  group. 

Manlius  limestones, 

Bertie  limestones, 

Salina  formation. 
Middle  Siluric  or  Niagaran  group. 

Guelph  formation, 

Lockport  dolomites, 

Rochester  shales, 

Clinton  formation. 
Lower  Siluric  or  Oswegan  group. 

Medina  sandstone, 

Oneida  conglomerate  or  sandstone. 

Below  this  is  the  Ordovic.  The  formations 
are  typically  exposed  in  the  State  of  New  York, 
where  the  lower  members  are  conglomerates  and 
sandstones,  the  middle  shales,  limestones  and 
dolomites,  and  the  upper  shales  and  shaly  lime- 
stones. The  formations  are  best  exposed  along 
the  Niagara  River,  where  most  of  them  are 
visible.  The  aggregate  thickness  here  is  2,100 
feet,  though  the  upper  member  (Manlius)  is 
partially  absent.  Eastward  in  New  York  some 
strata  thin  out,  while  others  are  absent  through 
erosion.  The  Siluric  strata  are  well  developed 
in  Michigan,  Ohio,  Indiana,  Illinois,  Wisconsin, 
Kentucky,  and  Tennessee,  though  generally  much 
thinner  than  in  New  York.  They  are  also  moi-e 
calcareous.  In  the  Appalachians  the  Siluric 
strata  are  frequently  represented  by  shore  de- 
posits. Throughout  most  of  their  extent,  the 
strata  are  richly  fossiliferous,  containing  sponges, 
graptolites,  corals,  trachiopods,  moUusks  and 
trilobites.  Fish  are  also  found,  but  are  rare. 
Toward  the  end  of  Siluric  time  the  remarkable 
crustaceans  known  as  eurypterids  (q.v.)  became 
abundant  and  constituted  a  marked  feature  of  the 
life. 

During  mid-Siluric  time  the  interior  conti- 
nental sea  was  united  with  the  waters  covering 
parts  of  Europe,  probably  by  a  channel  across 
the  Arctic  region.  This  permitted  migration 
from  European  seas  into  central  North  America, 
so  that  we  find  many  Siluric  fossils  of  this  region 
also  common  in  the  European  localities  (Gotland, 
etc.).  Migration  along  an  Atlantic  coast  line 
between  Western  Europe  and  eastern  North 
America  also  took  place  in  Siluric  time,  as 
shown  by  the  similar  formal  characteristics  of 
the  Siluric  beds  of  Maine  and  the  island  of  Anti- 
costi  to  those  of  southern  England. 

In  late  Siluric  time  the  waters  of  the  interior 
sea  were  entirely  enclosed  and  life  became  ex- 
tinct, the  sea  water  itself  becoming  highly  con- 
centrated. In  this  enclosed  basin  the  salt-bear- 
ing strata  of  the  Salina  formation  were  laid 
down.  See  Geology  ;  S.^lin.\  Form.\tion. 
A.  W.  Grabau, 
Of  Columbia  University. 

Silu'ridae.     See  Catfish. 

Silu'rist,  The.     See  Vaughan,  Henry. 

Silvanus,  sil-va'niis.     See  Mars. 

Silvela,  Francisco,  Spanish  statesman  and 
Conservative  leader:  b.  Madrid  1843;  d.  29 
May     1905.      He    studied    law,     and    entering 


political  life  was  elected  to  the  Cortes,  where 
he  became  prominent  as  a  Conservative.  He 
several  times  held  cabinet  positions  in  mmistries 
organized  by  Campos  and  Canovas,  but  in  1891 
became  the  leader  of  a  new  Conservative  party. 
On  the  downfall  of  the  Sagasta  ministry  after 
the  Spanish-American  war  he  was  appointed 
prime  minister,  as  the  recognized  leader  of  the 
Conservatives  and  Catholics.  He  avoided  e.x- 
treme  measures,  and  aroused  opposition  because 
he  did  not  bring  about  the  expected  reforms; 
he  therefore  withdrew  from  the  ministry  in 
1900,  but  was  again  placed  at  the  head  of  the 
cabinet    in    December    1902. 

Silver,  one  of  the  best  known  metals,  has 
been  in  use  for  a  long  period,  probably  since 
before  the  beginning  of  history.  It  is  widely  dis- 
tributed and  can  be  easily  extracted  from  some 
of  its   ores. 

Physical  Properties. —  Silver  is  very  malleable 
and  ductile,  being  surpassed  only  by  gold  in 
these  qualities.  It  is  harder  than  gold,  but 
softer  than  copper.  It  can  be  rolled  into  sheets 
i/iooo  inch  thick,  and  silver  foil  is  made  thin 
enough  to  transmit  light.  Silver  leads  all  the 
metals  as  a  conductor  of  electricity  and  is 
second  only  to  gold  as  a  conductor  of  heat.  Its 
specific  gravity  is  about  10.46 ;  its  melting  point 
960°  C,  and  it  can  be  distilled  as  a  greenish 
vapor  in  the  electric  arc,  its  boiling  point  being 
over  2,000°  C.  When  molten  it  can  absorb 
oxygen  to  22  times  its  own  volume ;  this  is  given 
off  when  the  metal  cools,  causing  the  phenome- 
non know-n  as  "spitting."  This  occurs  only  when 
the  silver  is  pure  and  a  very  small  per  cent  of 
copper,  zinc  or  bismuth  prevents  it,  as  does  a 
layer  of  some  substance  having  no  oxydizing 
action  on  the  molten  metal,  like  powdered  char- 
coal or  common  salt. 

Chonical  Properties. —  Silver  alloys  readily 
with  mercury,  lead,  zinc,  gold  and  copper.  The 
alloy  with  mercury,  known  as  silver  amalgam, 
is  formed  in  various  processes  for  extracting 
silver  from  ores,  mercury  being  able  to  extract 
metallic  silver  from  its  compounds  with  chlorine, 
bromine  and  iodine.  If  such  an  amalgam  be 
heated  above  the  boiling  point  of  mercury,  the 
mercury  volatilizes,  leaving  the  silver.  Lead 
has  the  power  of  extracting  silver  from  its  com- 
pounds with  copper,  sulphur,  arsenic,  antimony 
and  silver  salts  by  the  formation  of  lead-sil- 
ver alloys,  a  property  of  great  metallurgical 
importance  in  the  treatment  of  silver  ores. 
Alloys  of  silver  and  copper  are  formed  in 
smelting  argentiferous  copper  ores,  the  silver 
and  copper  being  subsequently  separated  by 
refining.  As  pure  silver  is  soft  and  abrades 
easily,  all  silver  used  in  coinage  or  for  making 
silverware  is  alloyed  with  copper  to  give  hard- 
ness. The  United  States  silver  coinage  contains 
900  parts  silver  and  100  parts  copper;  British 
coinage  contains  925  parts  silver  and  75  parts 
copper. 

Silver  is  not  affected  by  either  dry  or  moist 
air  at  ordinary  temperatures,  neither  is  it  affected 
by  caustic  alkalies,  or  vegetable  acids.  It  is  dis- 
solved by  hot,  concentrated  sulphuric  acid,  and 
easily  dissolved  by  nitric  acid.  Sulphuretted 
hydrogen  forms  black  silver  sulphide  and  to  this 
is  due  the  familiar  tarnishing  or  blackening  of 
silverware,  either  by  articles  of  food  containing 
sulphur,  as  eggs,  or  by  the  minute  percentage 
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of  sulphuretted  hydrogen  contained  in  city  air 
or  the  air  of  rooms  when  coal  gas  is  used  as  an 
illuminant.  So-called  oxydized  silver  is  silver 
with  a  superficial  black  coating  obtained  by 
immersing  in  potassium  sulphide,  or  platinum 
chloride.  Frosted  silver  has  a  rough  dead  sur- 
face produced  by  heating  with  nitre. 

Silver  forms  three  oxides,  but  none  is  of 
any  particular  importance.  Silver  chloride 
(.\gd),  readily  formed  as  a  curdy  white  precipi- 
tate on  adding  a  soluble  chloride  to  an  acid  so- 
lution of  a  silver  salt,  is  insoluble  in  acids  but 
readily  soluble  in  ammonia,  in  potassium  cya- 
nide and  in  sodium  hyposulphite  and  less  soluble 
in  a  saturated  solution  of  any  one  of  several 
chlorides.  It  is  also  formed  in  treating  silver 
ores  with  common  salt.  Silver  nitrate  (AgNOs), 
formed  by  dissolving  silver  in  nitric  acid,  is  a 
white  crystalline  salt  readily  soluble  in  water. 
Fused  and  cast  into  sticks  it  is  known  as  lunar 
caustic  and  is  used  in  surgery.  In  solution  it  is 
used  as  a  chemical  reagent.  Silver  bromide 
(AgBr)  and  silver  iodide  (Agl)  resemble  the 
chloride  and  like  it  are  used  in  photography. 
Silver  sulphate  (AgiSOj),  a  slightly  yellow 
crystalline  salt,  is  readily  soluble  in  hot  water 
but  less  in  cold.  Silver  sulphide,  black,  is  formed 
by  adding  a  soluble  sulphide  to  a  silver  salt. 

Silver  Ores. —  The  minerals  which,  singly  or 
in  combination,  are  mined  as  silver  ores  may  be 
divided  into  three  classes :  Silver  minerals 
proper,  lead  silver  minerals,  and  lead  copper 
minerals.  In  the  first  class  come  native  silver; 
cerargyrite,  argcntitc,  pyrargyrite,  proustite,  etc. 
Native  silver  occurs  in  irregular  bunches  or 
thread-like,  or  branching  masses,  either  by  itself 
or  associated  with  other  silver  ores  or  with 
native  copper.  It  adds  to  the  value  of  an  ore 
body,  but  rarely  occurs  in  sufficient  quantity 
to  be  worked  for  itself.  The  once  famous  Silver 
Islet  mine  on  the  north  shore  of  Lake  Superior 
produced  splendid  specimens  of  native  silver. 
Cerargyrite,  horn  silver,  is  the  chloride,  and 
contains  75.3  per  cent  of  silver  when  pure.  It 
occurs  in  horn-like  masses,  of  a  grayish  color 
which  turns  black  on  exposure  to  light,  is  so 
soft  that  it  can  be  easily  cut  with  a  knife  and 
is  of  common  occurrence  in  what  is  known  as 
the  oxydized  zone  of  mines  worked  for  silver. 
Rich  masses  have  been  taken  from  the  mines 
at  Leadville,  Colo.,  and  there  are  many  other 
mines  producing  this  ore  in  the  West.  Larger 
r|Mantilics  have  come  from  some  Mexican  mines, 
particularly  those  in  Guanajuato.  Embolite,  a 
chlorobromide,  AgCClPir),  bromyrite,  the  bro- 
mide, and  iodyrite,  the  idodide,  resemble  horn 
silver  closely  and  are  found  associated  with  it. 
Argentite,  or  silver-glance,  silver  sulphide 
(.*\g:S)  is  the  commonest  of  the  silver  minerals 
proper.  It  is  black,  has  a  metallic  lustre  and 
cuts  easily,  though  harder  than  horn-silver. 
When  pure  it  contains  87.1  per  cent  of  silver. 
Silver  sulphide  combines  readily  with  the  sul- 
phides of  antimony  or  arsenic,  forming  double 
salts.  Of  these  pyrargyrite  (3.\g;S.Sl)jS.i")  or 
ruby  silver  ore  contains  60  per  cent  of  silver, 
proustite  C3.\g2S.As;S,0,  also  called  ruby  silver 
ore.  contains  65.5  per  cent :  stcphnnite 
(.sAgiSiSb-Sa)  68.5  per  cent,  and  polybasite 
AgjS.SbiSa)  nominally  contains  75.6  per  cent 
silver  but  usually  part  of  the  silver  is  replaced 
by  copper  and  part  of  the  antimony  by  arsenic. 


These  double  sulphides  at  American  silver  mines 
seldom  occur  in  bodies  of  sufficient  size  and 
purity  to  be  w-orked  alone,  but  arc  not  uncom- 
mon. One  or  more  are  found  at  mines  in  Mon- 
tana, Idaho,  Utah,  Colorado  and  Arizona. 
Large  masses  of  pyrargyrite  have  been  taken 
from  mines  in  the  state  of  Guanajuato,  Mexico. 
Mention  may  be  made  of  the  mines  in  the  Ruby 
District,  of  Gunnison  County,  Colorado,  and  at 
Silver  City,  Idaho. 

Silver  being  a  precious  metal  a  small  per 
cent  of  it  in  lead  or  copper  ores  makes  it  the 
metal  of  chief  value.  Even  when  it  is  the  metal 
of  lower  value  a  few  ounces  in  a  ton  of  ore 
means  the  difference  between  profit  and  loss 
in  working  a  mine.  Of  the  lead-silver  ores  by 
far  the  most  important  is  galena,  lead  sulphide 
(PbS).  Practically  all  galena  contains  silver, 
the  extremes  being  represented  by  galena  from 
Carinthia,  Austria,  containing  .05  ounce  per 
ton,  and  from  Idaho,  up  to  2,040  ounces  per  ton. 
In  galena  the  silver  is  present  either  as 
isomorphous  silver  sulphide,  or  some  finely  dis- 
seminated silver  mineral.  In  oxydized  lead  ores, 
cerussite,  etc.,  the  silver  is  mostly  present  as 
chloride.  Of  the  strictly  copper  silver  ores,  the 
most  important  is  tctrahedrite,  or  gray  cop- 
per ore,  which  is  essentially  a  sulphide  of  copper 
and  antimony  (4CuS.Sb:S3),  though  actually  of 
very  varying  composition,  and  the  related  min- 
eral tennantile  (4Cu5S..As"S3),  also  called  gray 
copper.  These  minerals  are  of  common  occur- 
rence in  Gunnison,  Clear  Creek,  Summit  and 
Gilpin  counties,  Colorado.  Silver  is  also  found 
associated  with  chalcopyrite,  chalcocite.  bornite 
and  other  copper  minerals,  also  with  iron  pyrite, 
zinc  blende,  hematite  and  various  minerals,  all  of 
which  may  be  classed  as  silver  ores  when  the 
percentage  of  silver  is  enough  to  make  its  ex- 
traction profitable.  To-day  the  largest  part  of 
the  world's  silver  supply  comes  from  mines  not 
worked  for  silver  alone  but  rather  for  gold, 
copper  or  lead,  the  silver  being  a  by-product. 
Thus  it  happens  that  the  operation  of  many 
silver-producing  mines  and  the  resulting  output 
of  silver  depend  not  on  the  market  price  of 
silver  but  on  the  price  of  lead  or  copper.  It  is 
altogether  likely  that  the  proportion  of  silver 
obtained  from  strictly  silver  mines  will  be  smaller 
in  the  future  than  it  is  now,  while  owing  to  im- 
provements in  metallurgical  processes  the  pro- 
portion of  by-product  silver  will  increase. 

Mctallurjiy  of  Silver  Ores. —  Silver  ores  as 
previously  noted  may  be  divided  into  silver  ores, 
proper,  silver-lead  and  silver-copper  ores.  Thc> 
may  also  be  divided  into  (i)  free-milling;  (2) 
refractory,  and  (.■?)  smelting  ores.  The  first 
includes  native  silver,  also  the  chloride  and 
bromide  of  silver,  the  metal  being  extracted  by 
its  forming  an  amalgam  with  mercury.  In  so- 
called  refractory  ores,  usually  silver  sulphide 
with  or  without  the  sulphides  of  arsenic  and 
antimony,  the  ores  are  roasted  with  salt  or  other- 
wise treated  prior  to  amalgamation.  The  smelt- 
ing ores  include  particularly  silver-lead  and  sil- 
ver-copper ores.  The  oldest  of  the  methods 
of  extracting  silver  by  amalgamation,  one  still 
used  in  Mexico,  is  the  patio  process.  In  this 
the  ore  is  coarsely  crushed  by  stamps  or  by  a 
Chilean  mill,  then  transferred  to  an  arrastra, 
a  circular  space  paved  with  stone,  where  the 
ore    mixed    with    water    is    ground    fine    under 
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heavy  stones  drawn  around  by  mules.  By  the 
addition  of  mercury  all  gold  and  free  silver  are 
extracted.  The  wet  ore  is  then  spread  on  the 
patio  or  amalgamating  floor,  thoroughly  mixed 
with  3  to  5  per  cent  of  salt,  hy  mules  tread- 
ing it,  allowed  to  stand  a  few  days  and  then  cop- 
per sulphate  and  mercury  are  added  and  the 
ore  well  trodden  for  several  days,  mercury  being 
added  from  time  to  time  to  collect  the  silver 
as  an  amalgam.  The  chemical  reactions  which 
take  place  are  complicated.  Finally  the  mass 
is  washed  to  remove  non-metallic  material,  the 
heavy  silver  amalgam  is  collected  and  the  mer- 
cury recovered  by  distillation,  leaving  the  silver. 
Of  the  modern  amalgamation  processes  the 
Washoe  was  developed  for  treating  the  complex 
silver-gold  ores  of  the  Comstock  lode.  The 
ore  was  broken  in  a  crusher,  reduced  to  pulp 
by  stamps  and  then  transferred  to  iron  pans 
4  to  6  feet  in  diameter,  known  as  amalgamating 
pans.  The  pans  had  a  false  bottom  or  die,  on 
which  revolved  an  iron  plate,  or  muller,  having 
cast-iron  shoes.  The  ore  pulp,  one  to  three  tons, 
with  the  necessary  amount  of  salt,  copper  sul- 
phate and  mercury,  was  heated  with  a  steam  coil 
or  by  blowing  in  steam  and  ground  three  to  five 
hours.  Then  the  light  material  was  washed  away 
and  the  amalgam  collected.  Various  modifica- 
tions of  the  Washoe  process  have  been  devised 
and  there  are  still  many  mills  using  some  form 
of  pan  amalgamation,  but  the  extraction  is 
usually  not  very  high.  Silver  chloride  is  soluble 
in  a  saturated  soluble  solution  of  salt  and  more 
soluble  in  sodium  hyposulphite.  Hence  pro- 
cesses have  been  devised  which  aim  to  convert 
the  silver  in  an  ore  to  a  chloride  by  roasting 
with  salt,  and  then  remove  it  by  leaching.  In  the 
Augustin  process  the  roasted  ore  is  leached  with 
a  solution  of  salt,  and  in  the  Russell  process 
with  sodium  hyposulphite  and  cuprous  sodium 
hyposulphite.  Neither  process  is  now  in  use 
in  the  United  States. 

Smelting,  where  practicable,  has  the  advan- 
tages of  simplicity,  speed  and  often  high  ex- 
traction as  compared  with  all  other  methods  of 
treating  ores  not  free-milling.  It  is  the  regular 
method  of  treating  lead-silver  and  copper-silver 
ores.  Lead  ores  are  smelted  in  the  usual  way 
(see  Lead)  ;  the  silver  goes  into  the  lead  and 
is  recovered  by  the  zinc,  or  Parkes,  process.  In 
the  copper  ores  (see  Copper)  the  silver  goes 
with  the  copper  and  may  be  separated  by  electro- 
lytic refining.  Gold-silver  alloys  obtained  from 
milling  or  smelting  ores  of  many  varieties  are 
also  treated  electrolytically  (see  Gold).  The  sil- 
ver obtained  from  some  silver-lead  ores  is  often 
purified  by  cupellation.  A  small  reverberatory 
furnace  with  a  hearth  of  bone  ash  is  used.  The 
lead  bullion  is  melted,  the  lead  oxydized  to 
litharge  by  a  jet  of  air  until  the  silver  bath  is 
clear,  then  the  silver  is  cast  in  molds  forming 
silver  pigs  or  bars.  Many  ores  carrying  silver 
go  to  concentrating  mills  equipped  w'ith  jigs, 
vanners,  etc.,  for  separating  the  ore  from  the 
gangue.  The  concentrates  thus  obtained  are 
usually  smelted. 

Stiver  Producing  Districts.^  The  largest  sin- 
gle producer  of  silver  in  the  world  to-day  is 
the  Broken  Hill  Proprietary  Co.,  of  New  South 
Wales,  Australia.  The  once  famous  Comstock 
lode  mines  in  Nevada,  which  produced  ore 
carrying  values  of  two  parts  gold  to  three  parts 
silver,   are   now   unimportant,  and  probably   the 


largest  individual  silver  producer  in  the  United 
States  is  the  Amalgamated  Copper  Co.,  the  silver 
being  a  by-product  of  its  mines  at  Butte, 
Mont.  Leadville,  Colo.,  is  an  important  sil- 
ver producing  camp,  but  the  ores  are  now  gen- 
erally low-grade.  Silver  Cliff  and  Aspen,  Colo., 
were  noted  for  their  output  of  high-grade 
silver  ores.  In  Utah  the  mines  at  Park  City, 
notably  the  Daly  West,  are  large  producers  of 
silver,  though  the  ores  also  contain  gold,  lead,  and 
copper.  In  Idaho  the  silver-lead  mines  of  the 
Cceur  d"Alene  region  produce  in  the  aggregate 
much  silver.  In  Mexico  the  states  of  Chihua- 
hua. Durango,  Guanajuato  and  Hidalgo  all  con- 
tain important  silver-gold  or  silver-lead  mines. 
The  mines  of  Guanajuato  are  estimated  to  have 
produced  one  sixth  of  the  silver  of  the  world 
and  the  Valenciana  has  an  established  record  of 
production  of  300,000.000  ounces.  In  South 
America  the  once  famous  mines  of  Cerro  de 
Pasco  in  Peru  are  to  be  worked  again  by  a  New 
York  company,  but  chiefly  for  copper.  The  sil- 
ver output  of  the  Cerro  de  Pasco  mines  from 
their  discovery  in  1630  up  to  1886  is  estimated  at 
462,250.000  ounces.  In  Europe,  Germany  is  the 
most  important  silver-producing  country,  the 
metal  coming  from  the  Mansfeld  copper  mines, 
the  silver-lead  mines  at  Mechevnich  and  the 
mines  of  the  upper  and  lower  Harz. 

The  world's  production  of  silver  in  1902 
amounted  to  163,936,704  troy  ounces,  valued  at 
$85,479,547.  Mexico  that  year  led  the  world  in 
silver  production,  and  ^lexico  and  the  United 
States  together  produced  nearly  70  per  cent  of 
the  total  output.  The  principal  silver-producing 
countries  are  as  follows,  the  figures  being  taken 
from   <The  Mineral  Industry'  : 


Country 

Troy   oz. 

Commercial  value 

Mexico     

57.982,335 
55.500.000 
9,724,538 
7,500.000 
5,947,935 
5,222.802 
4,372.986 
4.276,083 
2,520,000 
1.763.135 

$3o.''43.655 
28,948,800 
5,072,320 
3,912,000 
3.102,450 
2,880,700 
2,280,955 
2,230,410 
1,314.432 
919.653 

United  States    . .  . 
Australasia 

Germany 

Colombia 

With  the  exception  of  the  years  1895  and 
1902  when  Mexico  was  first,  the  United  States 
has  led  the  world  in  silver  production  for  over 
30  years.  Of  the  continents  North  America  is 
easily  first,  with  Europe  now  second. 

According  to  the  same  authority  the  output 
of  the  chief  silver-producing  States  of  the  Union 
in  1502  was  as  follows : 


State 

Troy    oz. 

Commercial  valu; 

Colorado 

Montana 

Utah    

15.676,000 

13,243,800 

10.831,700 

5,854,800 

3.746,200 

3.043.100 

900,800 

$8,176,602 
6,907,966 
5,649.815 
3,053.864 

1,587,281 

California    

469.857 

l^'ses  of  Silver. —  Silver  is  used  for  coinage 
and  for  ornamental  articles,  while  the  chloride, 
bromide  and  iodide  of  silver  are  of  great  im- 
portance from  their  use  in  photography.  Articles 
plated  with  silver  are  in  common  use,  as  the 
cost  of  plating  is  small  if  the  film  of  silver  de- 
posited  is  thin.     A   solution  of  the  double   salt 
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potassium  silver  chloride  (KCN.AgCN)  is  used, 
from  which  the  silver  is  readily  deposited.  The 
articles  to  be  plated  are  thoroughly  cleaned,  at- 
tached to  the  negative  pole  of  an  electrical  cir- 
cuit of  low  voltage  and  immersed  in  the  bath, 
a  silver  plate  being  attached  to  the  positive  pole. 
The  silver  as  deposited  has  a  dead  surface  but  is 
made  bright  by  burnishing  after  removal  from 
the  bath. 

In  photography  silver  chloride  in  a  layer  of 
albumen  or  gelatine  is  used  on  the  ordinary 
printing  papers ;  various  organic  compounds  are 
formed  which  are  changed  on  exposure  to  light, 
and  this  change  is  shown  by  the  action  of  cer- 
tain reducing  agents,  developers,  the  resulting 
image  being  formed  of  unknown  silver  salts  sus- 
pended in  the  gelatine.  In  bromide  prints  which 
are  more  durable,  the  image  is  due  to  finely 
divided  metallic  silver.  In  the  ordinary  photo- 
graphic dry  plates,  silver  bromide  or  iodide  is 
used  in  a  gelatine  film,  as  these  salts  are  more 
easily  affected  by  light.  See  Bimetallism  ; 
Coin.'\ge;  Electro-chemical  Industries;  Cop- 
per;  Gold;   Lead;    Photography. 

For  statistics  of  production  consult  <The 
Mineral  Industry'  and  the  'Mineral  Resources 
of  the  United  States'  ;  for  metallurgy  see  Schna- 
bel,  'Metallurgy'  ;  the  'Engineering  and  Mining 
Journal'  and  tlic  'Proceedings'  of  the  American 
Institute  of  Mining  Engineers. 

Samuel  Sanford, 
Assoc.   Editor    'Engineering   and   Mining  Jour- 
nal.' 

Silver,  Fulminating.  See  E.xplosives  ;  Ful- 
minates. 

Silver  Age,  the  designation  applied  to  the 
second  mythological  period  in  the  history  of 
the  world,  under  the  care  of  Jupiter.  It  suc- 
ceeded the  Golden  Age.  The  phrase  is  also 
applied  to  a  period  of  Roman  literature  suc- 
ceeding the  most  brilliant  period,  and  extending 
from  about  14  a.d.  to  180  a.d. 

Silver  Certificates.     See  Finance. 

Silver  Fir.     Sec  Fir. 

Silver  Fox,  a  glossy  black  variety  of  the 
Canadian  red  fox  (Vulpes  fulvas)  with  a  silvery 
grizzle  on  the  forehead,  and  on  the  flanks 
passing  upward  to  the  rump.  It  is  extremely 
rare,  and  the  fur  is  very  valuable. 

Silver  Grays.    See  Wiiics. 

Silver  Lace.    See  Lace. 

Silver  Plate.     See  Plate. 

Silver  Question.  See  Banks  and  Bank- 
ing; Bimetallism;  Bryan,  William  Jennings; 
Democratic  Party;  McKinley,  William; 
Money. 

Silver  Standard.     See  Bimetallism. 

Silver  Wedding.    See  Weddings. 

Silverberry.    See  Oleaster. 

Silvering.    See  Gilding. 

Silvering  Glass.    See  Mirror. 

Silverside,  a  name  given  to  various  small 
fishes  because  of  their  bright  silvery  color  and 
especially  to  members  of  the  family  Athcrinida 
of  the  order  Percesoces.  These  fishes  have  the 
third  upper  pharyngeal  bone  enlarged,  slender 
and  elnngated  bodies  with  rather  large,  easily 
detached  cycloid  scales.  The  spinous  dorsal  fin 
is  weak  and  well  separated  from  the  soft  dorsal. 


the  ventral  fins  are  on  the  middle  of  the  abdomen 
and  the  pectorals  at  a  high  level.  Most  of  them 
are  small  carnivorous  fishes  living  in  schools  in 
shallow  bays  of  the  sea,  but  a  few  are  fresh- 
water. They  are  important  chiefly  as  food  for 
other  fishes,  but  several  of  the  larger  ones  are 
valued  as  human  food.  Fifteen  genera  and  60 
species  have  been  enumerated,  most  of  which  are 
North  American.  They  abound  especially  in 
the  Gulf  of  Mexico.  Mcnidia  notata  is  the  form 
best  known  along  the  coast  of  the  New  England 
and  Middle  States,  where  it  abounds.  It  is  a 
delicate  translucent  little  fish  of  a  greenish  color, 
has  a  conspicuous  lateral  silvery  band,  and  is 
found  everywhere  along  the  shores  in  large 
schools.  They  may  be  fried  to  a  crisp  and  eaten 
whole  like  smelts.  The  brook  or  lake  silver- 
side  {Ilabidesthes  sicculus)  is  found  abundantly 
in  ponds  and  sluggish  streams  throughout  the 
Mississippi  Valley  and  Southern  States,  and  is 
often  called  skipjack.  Consult  Jordan  and  Ever- 
mann,  'Food  and  Game  Fishes'  (New  York 
1903)- 

Silverware.  Under  this  _  head  it  is  in- 
tended to  describe  silver  plate  in  the  usual  sense, 
with  such  reference  to  gold  plate  and  that  made 
of  gilded  silver  as  may  be  necessary.  There  has 
always  been  in  European  countries  a  small  per- 
centage of  gold  table  vessels ;  and  a  still  smaller 
proportionate  amount  of  gold  plate  made  for 
pure  ornament,  in  Europe  and  in  the  Orient. 
"  Silver  gilt "  on  the  other  hand,  has  been,  at 
certain  epochs,  very  popular ;  and  modern  col- 
lectors find  a  charm  in  the  look  of  the  old  pieces 
from  which  the  gilding  has  been  rubbed  so  much 
that  the  yellow  look  of  the  gold  is  reduced  to  a 
pale  tone,  modifying  the  color  of  the  silver  but 
slightly. 

The  making  of  silver  plate  involves  most  of 
the  processes  of  metal  work,  those  being  ex- 
cluded which  are  peculiar  to  certain  metals  other 
than  silver  and  gold.  Casting  and  tlun  finishing 
the  cast  by  means  of  the  chasing  tool,  the  graver, 
the  file,  etc. ;  hammering,  whether  by  the  hand 
hammer  or  by  the  snarling-iron,  which  is  a  fi.\ed 
hammer  with  an  elastic  handle  upon  which  an 
assistant  strikes  rapid  little  blows,  thus  setting 
the  head  of  the  hammer  into  motion ;  drawing 
out,  as  wire,  of  any  section  or  similar  drawing 
out  of  the  metal  into  tubes,  all  of  which  is  done 
by  the  silver-smith  himself  in  fine  hand-work; 
saw-cutting,  by  wliich  a  pierced  pattern  can  be 
made  easily;  soldering,  by  means  of  which  not 
only  are  the  parts  of  a  vessel  put  together,  but 
also  ornamental  additions  made,  whether  mere 
balls  or  grains  of  gold  as  in  much  Greek  and 
Etruscan  work,  or  in  the  form  of  figures,  medal- 
lions, floral  and  other  adjuncts  which  may  either 
be  of  the  solid  metal,  or  of  the  precious  metal 
in  a  thin  sheet  with  a  core  of  a  less  valuable 
substance  such  as  tin;  all  those  are  used  contin- 
ually in  making  silverware.  The  modern  uses 
of  machinery  are  in  the  main  attempts  to  carry 
out  these  different  kinds  of  work  with  less 
labor;  thus  rolling  out  metal  into  sheets  takes 
the  place  of  hammering  out  flat ;  spinning  up  by 
means  of  a  revolving  mold  takes  the  plaov  of 
hanmuring  into  shape,  as  the  bowl  of  a  <lrinking 
cup;  and  the  like:  the  tendency  being  always 
to  use  machinery  even  where  its  use  destroys 
the  efl'ert  of  (be  piece.  It  is  extremely  difficult 
to  avoid  a  mechanical  hardness  in  machine-made 
work,  because  the  machine  produces  all  that  it 
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does  in  exact  fac-simik,  one  piece  of  another.  A 
thin  plate  of  silver  hammered  by  hand  is  of 
slightly  different  thicknesses  in  its  parts  and  it 
is  nowhere  perfectly  smooth ;  whereas  the  rolled 
sheet  of  silver  is  as  uniform  if  not  as  smooth  as 
the  surface  of  a  mirror,  and  the  use  of  such  a 
smooth  surface  injures  greatly  the  artistic  effec- 
tiveness of  the  piece  of  which  it  forms  a  part. 
The  above  described  processes  make  the  piece ; 
but  there  are  several  decorative  appliances  which 
may  be  used  to  modify  its  appearance.  Thus 
enameling  is  used  very  freely  both  with  silver 
and  silver  gilt  (see  En.\meling),  and  niello 
(q.v.)  is  used  especially  with  silver  as  one  of  the 
most  common  methods  of  ornamentation. 

An  old-fashioned  silver  goblet  may  be  made 
of  the  following  pieces :  a  bowl,  a  foot  or  base, 
a  shaft  or  stem  which  unites  the  bowl  to  the 
foot,  and  such  additional  pieces  as  may  be  put 
on  for  ornament.  Let  us  take  a  somewhat  orna- 
mental piece  and  consider  the  probable  way  in 
wdiich  it  has  been  made.  The  bowl,  whether  per- 
fectly circular  or  shaped  with  lobes  into  a  six- 
leaved  or  eight-leaved  or  other  section,  will  be 
hammered  by  hand  with  tools  which  are  some- 
times of  metal  but  more  often  of  hardwood  or 
horn.  An  anvil  is  used  with  a  beak,  and  this 
may  be  adjustable,  or  again  a  "stake,"  that  is  to 
say,  a  solid  curved  bar  of  iron  fixed  in  a  wooden 
block  or  a  vise,  may  serve  all  the  purpose.  Also 
a  wooden  shaping-block  may  be  used  upon  which 
the  thin  metal  is  applied  when  it  has  reached  a 
certain  approximation  to  the  shape  desired  and 
upon  which  the  hammering  is  continued.  The 
exact  shape  is  got  by  frequent  measuring  with 
dividers  or  compasses,  or  by  fitting  upon  a  mold. 
Still,  hammering  upon  a  stake  is  the  ideal  sys- 
tem, and  the  little  irregularities  caused  by 
the  hammer  strokes  are  not  to  be  effaced  with 
too  much  care,  as  their  slight  changes  of  sur- 
face help  the  design.  In  saying  this  it  is  not 
meant  to  praise  the  modern  trick  of  distribut- 
ing hammer  strokes  over  the  whole  surface  with 
deliberate  purpose  of  giving  it  a  honey-combed 
appearance.  That  is  often  an  affectation  without 
fortunate  results.  The  foot  may  be  made  in  ex- 
actly the  same  way  as  the  bowl,  that  is  to  say,  it 
may  be  an  inverted  bowl  of  a  different  shape  as 
is  very  often  the  case ;  or  the  hammering  may  be 
carried  farther  until  the  hollow  part  of  the  bowl 
disappears  in  a  nearly  flat  disk  resembling  the 
flat  foot  of  a  wine-glass.  The  stem  may  be  of 
solid  casting  and  may  even  be  a  little  statuette, 
or  even  a  group  of  two  or  three  human  figures 
closely  united  in  a  single  mass  of  metal ;  or  a 
design  of  parts  alternately  more  or  less  project- 
ing, with  prettily  molded  transitions  from  the 
projections  to  the  hollows,  may  be  used.  This 
solid  stem  may  be  secured  to  the  top  and  the 
foot  by  soldering,  or  by  boring  a  hole  in  the 
cup  and  foot  and  passing  the  ends  of  the  stem 
through  these  holes,  where  they  are  then  ham- 
mered out  in  the  way  that  the  head  of  a  rivet  is 
formed,  the  rough  heads  being  then  covered  by 
another  plate  of  silver  or  by  solder.  The  bowl 
will  very  often  be  lined,  that  is,  an  inner  bowl 
will  be  laid  into  the  outer  one,  and  this  with  the 
purpose  of  concealing  the  inner  face  of  the  outer 
bowl.  The  reason  for  this  is  that  if  the  outer 
bowl  is  decorated  by  hammering  with  patterns 
showing  in  relief  on  the  exterior,  those  patterns 
show  in  hollows  in  the  interior  in  what  is 
thought  an  awkward  way.  Of  course  in  a  very 
rich  piece  of  metal  work  this  will  not  be  the  case, 


and  the  inside  of  the  hammered  bowl  will 
not  be  concealed :  but  in  pieces  for  table  use  it  is 
found  a  convenience  to  give  a  perfectly  uniform 
and  smooth  interior,  and  this  custom  of  lining 
is  therefore  common.  In  making  a  drinking-cup 
it  is  possible,  as  was  said  above,  to  add  other 
pieces  of  metal  to  the  three  principal  parts. 
Thus  a  thin  sheet  of  silver  may  be  secured  be- 
tween the  bowl  and  the  stem,  the  stem  passing 
through  it ;  and  if  this  sheet  has  been  cut  into 
minute  subdivisions,  somewhat  long  and  slender 
and  radiating  from  the  centre,  these  subdivisions 
may  be  twisted  and  curled  afterward  to  produce 
an  effect  like  that  of  the  petals  of  some  varieties 
of  chrysanthemums  or  other  blossoms.  So  a 
plate  of  silver  inserted  in  like  manner  at  either 
the  bottom  of  the  bowl  or  the  top  of  the  foot 
may  have  been  hammered  into  shape  and  em- 
bossed into  a  pretty  pattern,  and  the  edge  only 
slightly  lobed  or  engrailed,  that  is,  cut  into  con- 
vex or  concave  curves  in  close  juxtaposition 
along  the  edge.  The  processes  of  hammering 
thin  metal  into  ornamental  patterns  are  common- 
ly spoken  of  as  repousse  work.  The  thin  plate 
of  metal  may  be  held  with  a  pair  of  nippers  with 
one  hand,  and  steadied  upon  something  which 
takes  the  place  of  an  anvil,  such  as  a  beating- 
block  of  wood,  and  then  attacked  by  the  hammer 
held  in  the  other  hand.  On  the  other  hand  the 
use  of  the  snarling-iron  is  necessary  wherever 
the  piece  is  already  hollowed,  like  a  bowl  or 
goblet  or  jar,  for  then  the  piece  can  be  held  firm 
upon  the  point  of  the  snarling-iron  which  is  in- 
side, and  to  which  motion  is  communicated  as 
stated  above.  In  either  way  the  work  is  done 
on  the  "wrong  side"  of  the  piece  and  the  artist 
in  most  cases  watches  the  right  side  either  con- 
tinually, as  when  the  snarling-iron  is  used,  or  at 
frequent  short  intervals,  as  when  he  is  hammer- 
ing by  hand.  The  relief  pattern  produced  in  this 
way  is  to  be  worked  all  over  with  the  chasing 
tool  at  a  later  time,  its  modulations  altered  more 
or  less,  the  edges  of  the  embossings  made  more 
sharp  and  distinct  or  softer,  as  may  be  desired, 
and  the  amount  of  relief  even  diminished  in  cer- 
tain cases  by  driving  the  silver  back.  In  order 
that  this  may  be  done  to  better  advantage  the 
hollow  bowd  is  filled  with  some  firm  and  5'et 
slightly  yielding  material  such  as  pitch,  or  the 
plate,  if  not  hofiowed,  may  be  held  upon  a  pitch- 
block  which  is  merely  a  solid  block  of  w'ood  with 
the  upper  surface  hollowed  out  and  filled  with  a 
kind  of  cushion  of  the  pitch. 

It  is  evident  that  very  often  a  piece  of  silver- 
ware can  be  formed  at  one  operation,  however 
much  the  w'orkman  may  elaborate  its  surface 
afterward.  Thus  a  goblet  without  a  foot, 
tumbler-shaped  or  beaker-shaped  (that  is,  with  a 
flaring  and  rounded  lip)  or  mug-shaped  (that  is, 
with  the  lip  somewhat  smaller  in  circumference 
than  the  base)  may  all  be  made  at  one  operation, 
or  else  the  greater  part  of  the  top  may  be  thus 
made  at  one  operation  and  the  bottom  soldered 
in.  It  is  very  common  to  cut  the  form  of  a  mug 
or  beaker  out  of  thin  silver  and  then  to  roll  it 
up  and  solder  together  the  meeting  edges,  which 
edges  may  have  been  in  the  first  place  notched  or 
clipped  in  such  a  way  that  the  mere  hammering 
can  unite  them  rather  closely  together,  even  to 
the  extent  of  making  the  junction  water-tight. 

History. — The  silverware  of  antiquity  is  but 
little  known  because  of  the  perishable  character 
of  the  metal.  Gold,  on  the  other  hand,  remains 
intact  even  in  damp  soil.  It  appears,  however, 
that   in   the    Mediterranean   world   of  antiquity. 
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gold  was  miich  more  common  relatively  to  silver 
than  in  modern  times.  The  wall  paintings  of 
Egypt  show  vases  of  many  forms,  sorne  of  ex- 
treme beauty,  and  these  are  commonly  colored 
yellow,  and  in  at  least  some  cases  they  are  dis- 
tinctly described  as  being  of  gold.  Silver  vessels 
of  ancient  Egypt  exist,  however,  in  different 
museums,  and  many  silver  bowls  have  been 
found  in  Cyprus,  some  of  which  are  adorned  in 
relief  in  a  semi-Egyptian  style,  Asiatic  principlt-s 
of  design  being  mixed  in  a  curious  way  with 
Egyptian  details. 

Silverware  of  pure  Greek  epochs  is  very  un- 
common, but  a  few  beautiful  pieces  have  been 
found  in  tombs.  Graeco-Roman  work  is  much 
more  common  in  our  museums ;  the  famous  so 
called  Csesar  vase,  a  two-handled  drinking  cup, 
in  the  museum  at  Saint  Germain  near  Paris,  the 
still  more  elaborate  one  in  the  Naples  Museum, 
the  famous  Hildesheim  treasure  in  the  Berlin 
Museum,  including  a  score  of  most  decorative 
pieces,  and  the  other  hardly  less  important  finds 
made  in  Italy,  especially  in  Pompeii  and  its  im- 
mediate neighborhood,  or  some  found  on  the 
shores  of  the  Black  Sea,  such  as  the  famous 
Petrossa  treasure  of  gold  objects  which  was 
exhibited  at  Paris  in  1900  and  which  is  pre- 
served permanently  in  the  museum  at  Bucharest, 
-are  all  valuable  specimens.  By  far  the  greater 
part  of  our  possessions  in  ancient  silverware  is 
of  the  mediaeval  epoch  beginning  with  the  8th 
century,  except  for  a  very  few  earlier  pieces. 
The  treasury  at  Aix-la-Chapelle  and  the  Cathe- 
dral of  Monza  in  Lombardy  possess  specimens 
■of  the  8th  and  9th  centuries,  and  the  treas- 
uries of  many  Italian  churches  have  a  specimen 
or  two  of  fine  work.  Perhaps  the  richest  of  all 
is  the  treasury  of  Saint  Mark's  Church  at  Venice, 
and  in  that  church  the  famous  altar-piece  called 
the  "Pala  d'oro"  remains  as  the  most  important 
piece  of  loth  and  nth  century  work  remain- 
ing in  Europe.  This  superb  piece,  finely  en- 
graved and  given  in  great  detail  by  I.abarte  (see 
his  book  in  bibliography),  is  a  wonderful  com- 
bination in  gold  and  silver  gilt  with  sculpture  in 
relief  and  much  ornamental  setting  of  jewels  — 
true  and  imitation.  Throughout  the  Middle  Ages 
altar  vessels,  that  is,  pieces  used  for  the  euchar- 
ist,  were  made  often  of  copper  or  bronze,  but 
also  very  often  of  the  precious  metals,  and  these 
were  often  richly  ornamented  with  enamels. 
Some  few  such  pieces  remain ;  enough,  indeed,  to 
almost  allow  us  to  restore  in  imagination  the 
condition  of  the  art  of  silver  work  in  the  12th 
and  13th  centuries  and  later.  Domestic 
vessels  and  those  made  for  the  state  occasions 
of  certain  noble  families,  royal  courts,  or  asso- 
ciations and  guilds,  are  not  uncommon.  There 
are  many  preserved  in  England,  where  there  has 
been  less  destruction  of  these  non-ecclesiastical 
pieces  than  on  the  Continent  because  of  the 
continuity  of  English  political  and  social  condi- 
tions; although  the  ecclesiastical  plate  of  the 
British  Islands  has  disappeared  in  great  measure 
because  of  the  religious  changes  of  the  l6th 
century.  Silverware  of  the  l8th  century  is  pre- 
served in  England  in  great  quantities  because  of 
the  number  of  families  which  have  held  their 
possessions  until  in  recent  times  their  value  has 
become  so  enormous  that  they  pass  into  the 
market  or  are  sold  at  auction  and  gravitate  to- 
ward permanent  collections. 

The  best  guide  to  the  study  of  such  English 
ware  and  a  good  book  of  reference  is  the  fol- 
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lowing :  Cripps,  W.  J.,  'Old  English  Plate,  Its 
Makers  and  ^larks,*  of  which  the  eighth  edition 
vk-as  printed  in  1903.  In  this  book  there  are  full 
tables  of  those  established  and  recognized  stamps, 
the  makers'  marks  and  plate  marks  by  means 
of  which  the  date  and  often  the  maker  of  a  piece 
can  be  ascertained.  Bj'  the  same  author  there  is 
a  smaller  book,  *01d  French  Plate.'  a  handbook 
for  tue  collector,  first  printed  in  1880.  Chaffer's 
<HalI  Marks  on  Gold  and  Silver  Plate'  (6th 
edition,  London  1883),  and  probably  later  edi- 
tions, is  a  useful  book  of  reference.  There  is  a 
a  small  book  of  much  interest  by  J.  H.  Buck, 
'Old  Plate,  Ecclesiastical,  Decorative  and  Do- 
mestic' (New  York,  1888)  ;  Montague  Howard, 
'Old  London  Silver'  (New  York  and  London 
1903)  is  a  quarto  book  with  many  illustrations 
and  tables  of  marks.  The  most  instructive  book 
for  the  artistical  side  of  the  study  is  probably 
the  catalogue  of  the  South  Kensington  Aluseum, 
'Ancient  and  Modern  Silver-Smith's  Work,'  by 
John  Hungerford  Pollen.  There  is  a  valuable 
catalogue  of  the  exposition  of  silver  plate  held 
by  the  Burlington  Fine  Arts  Club  in  London, 
with  many  fine  illustrations,  and  a  catalogue  of 
a  loan  collection  of  plate  held  in  the  Fitzwilliam 
Museum,  Cambridge  (England)  1896.  Books  of 
illustration  are  numerous,  and  since  the  general 
introduction  of  photo-engraving  of  different 
kinds  these  have  become  extremely  valuable. 
Such  are  'Corporation  and  College  Plate,'  pub- 
lished by  the  Arundel  Society,  for  Promoting  the 
Knowledge  of  Art,  London  1869;  'Die  Silberar- 
beiten  von  Anton  Eisenhoit,'  by  Julius  Lcssing, 
Berlin;  'Meisterwerke  alter  Goldschmiede- 
kunst  aus  dem  14.-16.  Jahrhundert,'  Frankfort- 
am-Main  1883.  There  are  also  the  important 
treatises  on  industrial  and  decorative  art,  of 
which  one  of  the  most  valuable  is  Jules  La- 
barte's  'Histoire  des  Arts  Industriels,'  first  pub- 
lished in  1866;  second  edition  somewhat 
modified.  Russell  Sturgis. 

Silves'ter,  or  Sylvester,  the  name  of  two 

popes  and  an  antipope,  as   follows : 

Silvester  I.,  Saint.  He  succeeded  Saint 
Mclchiadcs  in  314,  and  his  pontificate  lasted  till 
335.  He  presided  through  his  delegate  at  the 
Council  of  Nice,  and  is  said  to  have  held  a 
council  at  Rome  to  condenm  the  errors  of  .iKrius 
and  others.  The  story  of  his  having  baptized 
Constantine  and  received  Rome  and  its  temporal- 
ities as  a  donation,  is  pure  fiction.  Many 
churches  were  built  or  completed  in  his  reign. 
During  his  pontificate  the  Arian  heresy  was  at 
its  height,  against  which  Saint  .\thanasius  was 
the  great  opponent. 

Silvester  II.  (Gerhert)  :  b.  .\uvergnc;  d. 
Rome  May  1003.  At  an  early  age  he  entered  the 
monastery  of  Saint  Gerard,  in  Aurillac,  and  after 
laying  a  f<nmdatiiin  for  all  the  sciences  cultivated 
in  that  age  he  went  to  Spain  to  hear  the  .Arab- 
ian doctors,  and  was  later  appointed  by  Hugh 
Capet  preceptor  to  his  son,  Robert.  Otho  III., 
emperor,  who  had  also  been  his  pupil,  conferred 
upon  him  the  archbishopric  of  Ravenna  in  Q98; 
and  on  the  death  of  Gregory  V.,  in  go*),  pro- 
cured his  election  to  the  papacy,  when  he  look 
the  name  of  Silvester.  He  was  a  great  pro- 
moter of  learning,  and  a  proficient  in  various 
branches  of  science  himself,  his  scientific  know- 
ledge procuring  for  him  the  reputalinn  of  a 
magician.     He   composed    a   number   of   works, 
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particularly  on  arithmetic  and  geometry;  and 
with  his  own  hands  made  a  clock,  a  globe,  and 
an  astrolabe.  Several  of  his  letters  on  various 
subjects  were  printed  at  Paris  in  1611;  but  the 
most  complete  collection  has  been  given  by  Du 
Chesne.  He  was  the  first  Frenchman  to  ascend 
the  papal   chair. 

Silvester  III.  On  the  expulsion  of  Bene- 
dict IX.  from  Rome  1044,  he  was  chosen  in  Ben- 
edict's place.  His  sway  as  pope  or  antipope 
lasted  but  three  months,  however,  and  after 
being  expelled  from  Rome  in  his  turn  he  was 
deposed  by  the  Synod  of  Sutri  in  1046  and 
confined  in  a  monastery. 

Silybum,  a  genus  of  composite  plants,  the 
best  known  species  being  the  holy  thistle  or 
lady's  milk.  .?.  mariamim  (Cardiius  marianus ) , 
a  tall  plant  with  large  spreadmg  prickly  leaves. 
Those  near  the  base  are  pinnatifid,  and  spotted 
with  white,  stained,  according  to  legend,  by 
drops  of  the  Virgin's  milk.  It  was  formerly 
cultivated  in  English  gardens,  not  only  for  or- 
nament, but  also  for  its  edible  roots,  leaves,  and 
large,  purple  heads,  surrounded  by  spiny  in- 
volucre.   It  has  become  naturalized  in  Ontario. 

Simancas,  se-man'kas,  Spain,  7  miles 
southwest  of  Valladolid,  on  the  Pisuerga,  is  an 
old  walled  town.  The  ancient  castle  was  con- 
verted into  a  record  hall,  where  the  archives  of 
the  kingdom  have  been  preserved  since  the  reign 
of  Philip  n.  (1563).  They  comprise  30.000,000 
state  and  private  documents,  and  occupy  46 
rooms.     Pop.  1,200. 

Simbirsk,  shn-bersk',  Russia,  (i)  capital  of 
a  government  of  that  name,  on  the  Volga,  576 
miles  by  rail  southeast  of  Moscow,  is  a  well- 
built  town.  The  chief  buildings  occupy  an  emi- 
nence overlooking  the  river ;  the  business  por- 
tion is  lower  down,  and  still  farther  are  the 
quarters  of  the  poor.  There  are  two  Greek 
cathedrals,  gymnasia  for  children  of  both 
sexes ;  several  other  mixed  schools,  a  sana- 
torium, two  public  libraries,  a  good  theatre,  and 
many  flourishing  benevolent  institutions.  There 
is  a  public  garden  on  Vyenets  Hill,  and  numer- 
ous private  gardens.  Fruits  are  cultivated  and 
exported.  Fishing  is  one  of  the  chief  occupa- 
tions. Trade  in  corn,  potash,  wool,  fruits, 
wooden  ware,  and  manufactured  goods  is  con- 
siderable. As  usual  in  Russian  towns,  an  enor- 
mous business  is  transacted  at  the  annual  fair. 
Karamzin  was  born  here.  Pop.  (1897)  43,000. 
(2)  The  government  of  Simbirsk  contains  an 
area  of  19,110  square  miles.  Its  vast  plain  is 
watered  by  the  Volga,  and  is  fertile.  The 
higher  portions  are  at  the  east.  The  west  is 
traversed  by  numerous  rivers,  and  the  Sura  is 
the  principal  stream  in  this  section.  Its  tribu- 
taries are  not  navigable.  The  forests  of  the 
government  are  quite  extensive ;  there  are  broad 
pastures,  much  arable  land,  a  few  lakes  and 
marshes.  The  climate  is  temperate,  compara- 
tively speaking.  The  chief  crops  are  cereals, 
flax,  hemp,  tobacco,  and  hay.  Fish  are  abun- 
dant. Sulphur,  iron  ore,  salt,  ochre,  asphalt, 
and  building  stones  are  quarried.  All  kinds  of 
wooden  ware  are  made,  besides  felt  goods,  nets, 
ropes,  gloves,  caps,  and  handkerchiefs.  The 
larger  manufactories  include  woolen  mills,  dis- 
tilleries, tanneries,  glass  and  starch  works,  and 
flour  mills.  The  exports  are  grains.  Pop. 
U897)    r,54q,46l. 


Simcoe,  sim'ko,  John  Graves,  first  gov- 
ernor of  Upper  Canada:  b.  Cotterstock,  North- 
amptonshire, England,  25  Feb.  1752;  d.  Torbay, 
Devonshire,  26  Oct.  1806.  He  was  educated  at 
Oxford,  and  in  1771  entered  the  army  as  en- 
sign. He  fought  throughout  the  war  against 
the  American  colonies,  and  was  made  a  colonel 
in  1781.  Returning  to  England  after  Cornwal- 
lis'  surrender,  he  entered  Parliament  in  1790 
as  member  for  St.  Mawe's,  Cornwall ;  and  in 
1791  on  the  division  of  the  Canadas,  became  the 
first  lieutenant-governor  of  Upper  Canada.  He 
established  his  capital  at  Newark  (now  Ni- 
agara) on  8  July  1792  and  began  his  adminis- 
tration with  a  legislature  of  seven  members.  He 
encouraged  the  loyalists  from  the  independent 
states  to  settle  in  the  new  country  and  devoted 
himself  to  its  agricultural  development  and  mili- 
tary defense.  In  1793  he  set  about  removing 
the  seat  of  government  from  Newark  to  To- 
ronto, which  capital  he  practically  founded.  In 
1794  he  was  appointed  commandant  of  Santo 
Domingo;  but  returned  to  England  in  1797, 
where  he  was  promoted  lieutenant-general.  In 
1806  he  was  appointed  commander-in-chief  in  In- 
dia, but  was  taken  ill  on  the  voyage  out  and 
obliged  to  return. 

Simcoe,  Lake,  Ontario,  Canada,  a  lake 
situated  about  midway  between  Georgian  Bay 
and  Lake  Ontario.  It  is  about  30  miles  long  and 
18  miles  wide,  and  contains  several  islands.  The 
banks  are  densely  w'ooded,  and  good  whitefish 
are  found  in  its  water.  It  discharges  into  Geor- 
gian Bay  through  the  Severn  River.  Barrie  and 
Orillia,  connected  with  the  Canadian  railway 
system,  are  the  chief  towns  on  its  shores. 

Simcox,  sim'koks,  Edith  Jemima,  English 
miscellaneous  writer:  b.  1844;  d.  1901.  She 
contributed  largely  to  the  'Academy'  ;  the 
'Fortnightly  Review'  ;  and  other  periodicals,  at 
first  using  the  pseudonym,  "H.  Lawrenny."  Her 
published  volumes  were :  '  Natural  Law  :  An  Es- 
say in  Ethics'  (1877)  ;  'Episodes  in  the  Lives 
of  Men,  Women,  and  Lovers,'  stories  (1882); 
'Primitive  Civilizations,  or  Outlines  of  the  His- 
tory of  Ownership  in  Archaic  Communities' 
(1894). 

Simeon,  sim'e-6n,  the  second  son  of 
Jacob  and  Leah,  and  ancestor  of  one  of  the 
Twelve  Tribes  of  Israel,  which  dwelt  to  the 
north  of  the  tribe  of  Judah.  When  Simeon 
and  his  brethren  went  into  Egypt  to  buy  corn, 
his  brother,  Joseph,  then  chief  minister  of  Egypt, 
but  not  yet  known  to  his  brethren,  insisted  on 
Benjamin,  the  youngest  brother,  being  brought 
to  him,  and  detained  Simeon  as  a  hostage  for 
his   forthcoming. 

Simeon     Stylites,     sti-ll'tez.     See     Pill.^r 

S-MNT. 

Simeto,  se-ma'to,  or  Giaretta,  ja-ret'ta,  the 
largest  river  of  Sicily.  It  flows  west  and  south 
of  Mount  Etna  into  the  Gulf  of  Catania,  is  93 
miles  long,  but  unnavigable. 

Simferopol,  slm-fer-6'poly,  Russia,  capital 
of  the  government  of  Taurida,  on  an  elevated 
plain  at  the  foot  of  lofty  hills,  40  miles  north- 
east of  Sevastopol.  It  consists  of  an  old  and 
a  new  town  —  the  former  poorly  built,  and  occu- 
pied chiefly  by  Tartars,  the  latter  with  a  hand- 
some square  and  regular,  spacious  streets,  and 
has  several  churches  and  mosques,  a  gymnasium, 
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and  a   large  civil   and   military  hospital.     Pop. 
(.1897)  48,«2i. 

Simi'adae,  tlie  family  which  embraces  the 
anthropoid  apes.  See  Ape,  and  the  names  of 
the  anmials  there  referred. 

Simla,  India,  the  chief  town  of  a  district 
of  the  same  name  m  the  Punjab,  the  most  im- 
portant of  the  hill-resorts,  and  the  simimer  head- 
quarters of  the  Indian  government;  about  g8 
miles  north-northeast  of  Ambala,  7,156  feet 
above  the  sea,  and  since  1903  connected  by  a 
mountain  railway  with  the  Peninsular  railway 
system.  Simla  is  situated  on  a  scries  of  wooded 
hill  ridges,  covered  with  deodars,  rhododendrons, 
and  an  innumerable  variety  of  ferns;  commands 
a  magniticent  prospect  of  the  Himalayas;  and 
has  an  equable  temperature  that  rarely  exceeds 
70°.  The  governor-general  and  the  commander- 
in-chief  annually  remove  hither  with  their  entire 
staff  from  Calcutta,  and  go  into  residence  for 
six  months.  All  the  environs  are  dotted  with  pic- 
turesque villas,  and  there  are  churches,  schools, 
hotels,  clubs,  banks,  etc.  The  chief  schools  are 
the  Roman  Catholic  Orphanage  for  the  chil- 
dren of  soldiers,  on  the  model  of  the  Lawrence 
asylums;  the  Mayo  industrial  schools  for  the 
orphans  of  poor  civilians ;  Bishop  Cotton's 
school  and  the  Punjab  girls'  school,  both  for 
the  higher  education  of  the  children  of  well-to- 
do  Europeans.  The  district  of  Simla  which  is 
entirely  surrounded  by  petty  native  states,  has 
an  area  of  18  square  miles,  of  which  only  about 
12  are  cultivated.  The  crops  are  wheat,  Indian 
corn,  ginger,  and  poppy.  Efforts  are  being 
made  to  grow  hops,  tea,  and  cinchona.  The 
neighboring  mountains  yield  lead,  iron,  and 
slate.  This  tract  of  hill  country  was  acquired 
by  the  British  in  1816,  as  a  result  of  the  Gurkha 
war,  and  has  since  been  augmented  by  purchase, 
lapse,  and  exchange.  The  first  house  was  built 
in  1819;  Lord  \V.  Bentinck  was  the  first  gov- 
ernor-general to  select  it  as  his  summer  quar- 
ters.    Pop.,  town,   15,000;  district,  50,000. 

Simmons,  sim'onz,  Edward  Emerson, 
American  painter:  b.  Concord,  Mass.,  27  Oct. 
1852.  After  his  graduation  at  Harvard  (.1874), 
he  studied  painting  in  Paris  under  Lefcbvre  and 
Boulanger.  He  became  a  member  of  the  So- 
ciety of  American  Artists  in  1888,  and  his  works 
received  recognition  at  the  Paris  Salon  (1882)  ; 
Paris  Exposition  (1889);  and  Pennsylvania 
Academy  (1887).  One  of  his  best  pictures  is 
"The  Carpenter's   Son*    (1890). 

Simmons,  Franklin,  American  sculptor:  b. 
Webster,  .Maine,  11  Jan.  1839.  He  first  came 
into  notice  in  1865-6,  wlicn,  at  Washington,  D. 
C,  he  produced  several  brou/e  medallions  of 
members  of  the  cabinet  and  famous  army  and 
navy  officers,  including  Farragut,  Porter,  Grant, 
Meade,  Sheridan,  Sherman,  etc.  In  1868  he 
went  to  Rome,  Italy,  where  he  now  resides.  He 
has  executed  about  100  portrait  busts  in  mar- 
ble, and  about  15  public  monuments,  including 
statues  of  Gen.  Grant  and  Roger  Williams  in 
the  National  Capitol,  and  numerous  ideal  stat- 
ues, among  which  are  Penelope,  Medusa,  Seraph 
Abdicl,  Galatea,  etc. 

Simmons  College,  located  at  Boston, 
Mass.  It  was  founded  in  accordance  with  the 
will  of  John  Simmons,  for  the  purpose  of  pro- 
viding education   for   women   in   such   branches 


as  will  enable  them  to  earn  their  livelihood.  It 
was  chartered  in  1899  and  opened  in  1902.  The 
departments  of  study  include  household  eco- 
nomics, secretarial  course,  library  course,  sci- 
ence courses  (including  general  science,  prepar- 
ing for  teaching,  and  medical  preparatory), 
horticulture,  and  courses  in  preparation  for  nurs- 
ing. The  last  two  were  added  to  the  curricu- 
lum in  the  year  1903-4.  The  full  courses  are 
four  years  in  length,  but  college  graduates 
and  others  who  have  had  the  academic  work  can 
complete  the  technical  courses  in  one  or  two 
years.  The  course  in  commercial  horticulture 
can  be  completed  in  three  years,  but  a  full 
course  of  four  years  is  also  provided;  by  ar- 
rangement with  the  Massachusetts  Agricultural 
College  at  Amherst,  Mass.,  only  the  work  of  the 
first  two  years  of  the  horticultural  course  is 
done  at  Simmons  College ;  the  third  or  the  third 
and  fourth  years'  work  is  provided  for  at  the 
Agricultural  College.  Besides  the  four  years' 
course  in  preparation  for  nursing  there  is  a  one 
year's  course  especially  intended  for  those  who 
have  had  college  work,  and  also  a  short  sum- 
mer course.  Students  are  allowed  to  take  single 
studies  from  the  curriculum  from  any  department, 
provided  they  are  qualified  for  admission  to  the 
college  and  fitted  to  take  up  that  particular 
study.  Each  department,  however,  leads  to  a 
definite  practical  occupation.  There  arc  abso 
evening  classes  in  shorthand,  typewriting,  lan- 
guages, English,  cookery,  etc. ;  the  evening  work 
is  not  correlated  in  the  same  manner  as  the  day 
work,  and  is  mostly  taken  by  persons  occupied 
during  the  day  who  wish  to  improve  themselves 
in  studies  relating  to  their  occupations.  By  an 
arrangement  made  with  the  Boston  Cooking 
School,  the  property  and  management  of  that 
school  was  transferred  to  Simmons  College, 
the  Cooking  School  being  represented  by  a 
board  of  visitors.  In  accordance  with  this  agree- 
ment the  college  offers  a  special  one-year  course 
in  cookery  in  place  of  the  former  normal  course 
of  the  Cooking  School,  and  private  practice  les- 
sons. The  funds  of  the  Cooking  School  become 
a  permanctit  fund  for  two  scholarships.  The 
college  in  1904  occupies  Simmons  Hall  and  two 
private  houses  as  dormitories.  The  productive 
funds  in  1904  amounted  to  $2,220,000;  the  stud- 
ents in  day  courses  numbered  282,  and  in  even- 
ing courses  145;  the  faculty  numbered  40. 

Simms,  sTmz.  William  Gilmore,  .\merican 
novelist:  b.  Charleston,  S.  C,  17  .April  l8o<i:  d. 
there  11  June  1870.  He  received  a  secondary 
education  at  Charleston,  was  a  clerk  in  a  chem- 
ical house,  but  turned  first  to  the  law,  then  to 
literature,  published  a  volume  of  'Lyrical  and 
Other  Poems'  (1827),  and  in  1829  became  edi- 
tor and  a  part  owner  of  the  'Charleston  City  Ga- 
zette,' which  failing  in  1833,  carried  with  it  his 
fortiuic,  and  necessitated  a  bu.sy  pen.  A  few 
of  his  poems  have  climg  to  the  antlK)logies.  but 
he  is  best  known  for  his  works  of  fiction.  Rarely 
he  ventured,  and  always  with  failure,  to  past 
times  and  strange  lands;  but  when  he  laid  his 
scenes  in  the  South  and  Southwest  he  was  con- 
vincing and  vigorous :  in  the  Georgia  gold  fields, 
in  the  Soulhern  battle-fields  of  the  lievolulion, 
in  forest  and  bayou  he  conducted  bold  adven- 
tures, described  in  a  maimer  suggestive  of 
Cooper,  though  failing  in  Cooper's  constructive 
skill.      'The    Yemassee,*    a    story    of    colonial 
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South  Carolina,  is  generally  ranked  as  his  best. 
Before  the  Civil  War  he  had  attained  a  very 
considerable  reputation,  being  somewhat  read 
even  in  Britain  and  Europe.  After  the  war 
he  found  himself  out  of  vogue.  He  was  at 
one  time  editor  of  the  'Southern  Quarterly  Re- 
view.' Others  of  his  volumes  are:  'Atalantis' 
(1832),  a  poem;  'Castle  Dismal'  (1845);  "The 
Partisan'  (1835);  'The  Maroon'  (1855):  'Eu- 
taw'  (1856);  'The  Cassique  of  Kiawah'  (i860). 
Consult  Trent,  'William  Gilmore  Simms' 
(1892). 

Sim'nel,  Lambert,  English  impostor  and 
pretender  to  the  throne :  b.  Oxford  about  1472. 
While  a  boy  he  was  trained  by  a  priest,  one 
Richard  Simon,  to  personate  the  claims  of  the 
York  faction  early  in  the  reign  of  Henry  VH. 
In  1487  he  gave  himself  out  as  Edward,  Earl 
of  Warwick,  son  of  Clarence,  and  sole  heir  of 
the  house  of  York.  He  was  crowned  at  Dub- 
lin as  Edward  VI.  Supported  by  troops  fur- 
nished by  malcontent  nobles  he  landed  in  Eng- 
land, but  was  defeated  a  few  days  later  at 
Stoke.  Henry  imprisoned  Simon  for  life,  but 
gave  Simnel  a  place  in  the  scullery  and  after- 
ward made  him  falconer. 

Simnel  Cake,  a  raised  cake,  with  a  crust 
colored  with  saffron,  the  interior  being  filled 
with  the  materials  of  a  very  rich  plum  pud- 
ding. They  are  made  up  very  stiff,  boiled  in  a 
cloth  for  several  hours,  then  brushed  over  with 
egg  and  baked  over  a  quick  fire. 

Simois,    sim'6-Ts,    or    Dumbrek    Su,    Asia 

Minor,  a  river  rising  in  the  Kaz  Dagh-Ida  and 
emptying  into  the  Scamander  or  Xanthus,  now 
supposed  to  be  identical  with  the  Mendere.  An- 
cient Troy  was  partly  built  upon  its  banks,  and 
the  peak  of  Samothrace  towers  above  it.  It 
bordered  the  battle  fields  of  the  Trojan  war, 
sung  by  Homer  and  other  Grecian  poets. 

Si'mon,  Joseph,  American  pioneer:  b. 
1712;  d.  Lancaster,  Pa.,  24  Jan.  1804.  Emi- 
gratmg  to  Lancaster  about  1740,  he  engaged  in 
the  Indian  trade,  soon  becoming  prominent  in 
that  line  and  one  of  the  largest  land  holders 
in  Pennsylvania,  his  enterprises  extending  to  the 
Mississippi,  while  he  had  an  interest  in  busi- 
ness in  the  Indian  Territory.  He  supplied  the 
Continental  army  with  rifles,  ammunition,  drums, 
blankets,  and  other  supplies.  A  deed  given  to 
him  and  11  traders  8  Nov.  1768,  still  preserved 
in  Independence  Hall,  Philadelphia,  records  the 
treaty  of  Fort  Stanwix,  whereby  a  tract  of  land 
comprising  the  present  State  of  West  Virginia 
was  granted  to  them  by  all  the  tribes  of  the  Six 
Nations.  The  grant  never  passed  into  the  hands 
of  the  purchasers,  owing  to  Virginia's  resistance 
and  the  breaking  out  of  the  Revolution.  Con- 
sult: Ellis  and  Evans,  'History  of  Lancaster 
County'  ;  Markens,  'The  Hebrews  in  America,' 
pp.  78-82;  'Publications  of  the  American  His- 
torical Society,'  Vol.  I.,  pp.  120-121,  Vol.  IX., 
pp.  31-32. 

Simon,  Joseph,  American  politician:  b. 
Germany  1851.  He  was  brought  to  this  country 
in  infancy,  and  since  1857  has  been  a  resident 
of  Portland,  Ore.  Admitted  to  the  bar  in 
1872,  he  was  elected  to  the  City  Council  in  1877, 
serving  for  three  years.  In  i'878  he  managed 
the  State  campaign  for  the  Republicans,  and 
was  chairman  of  the  State  Central  Committee  in 


1880,  1884,  and  1886.  He  was  State  senator 
1880-98,  and  was  elected  president  of  the  State 
senate  in  i88g,  1891,  1895,  1897,  and  1898.  He 
sat  in  the  United  States  Senate  1898-1903. 

Simon,   se-moh,   Jules    (Frangois   Suisse), 

French  philosopher  and  statesman :  b.  Lorient, 
department  of  Morbihan,  27  Dec.  1814;  d.  Paris 
8  June  1896.  He  was  educated  at  the  college 
of  his  native  town,  and  in  the  Ecole  Normale, 
Paris.  In  1839  he  succeeded  Cousin  as  pro- 
fessor of  philosophy  in  the  Sorbonne,  but  lost 
this  post  in  1851  by  refusing  to  take  the  oath  of 
allegiance  to  Napoleon  III.  He  was  returned 
to  the  Constituent  Assembly  by  the  department 
of  C6tes-du-Nord  in  1848.  In  1855-6  he  deliv- 
ered a  series  of  philosophical  lectures  in  sev- 
eral towns  of  Belgium,  and  in  1863  he  was  re- 
turned to  the  Chamber  of  Deputies  for  a  divi- 
sion of  the  department  of  the  Seine.  He  strongly 
opposed  the  war  with  Prussia,  and  after  the 
revolution  of  1870  became  a  member  of  the  pro- 
visional government,  and  was  minister  of  edu- 
cation under  Thiers  from  1871  to  1873.  In  1875 
he  was  elected  to  the  senate,  and  member  of  the 
Academy.  In  1876  he  became  leader  of  the  Re- 
publicans, and  was  minister  of  the  interior  and 
premier  until  16  May  1877,  when  he  was  dis- 
missed by  MacMahon.  He  was  a  consistent  ad- 
vocate of  free  trade  and  of  liberal  principles, 
and  opposed  M.  Ferry's  bill  of  1879  for  sup- 
pressing non-authorized  religious  bodies.  In 
1882  he  was  elected  permanent  secretary  of  the 
Academy  of  Moral  and  Political  Sciences.  He 
edited  various  journals,  including  the  'Siecle' 
and  the  'Echo  Universe!'  His  chief  works  include 
'Histoire  de  I'Ecole  d'AIexandrie'  (1844-5); 
*Le  Devoir'  (1854);  'La  Liberte  de  Con- 
science'(1857)  ;  'L'Ouvriere'(i863)  ;  'L'Ecole' 
(1864);  'Le  Travail'  (1866);  'La  Politique 
Radicale'  (1868);  <La  Peine  de  Mort'  (1809); 
'Souvenirs  du  4  Septembre'  (1874)  ;  'Le  Gouv- 
ernement  de  M.  Thiers'  (1878)  ;  'Le  Livre  du 
Petit  Citoyen'  (1880)  ;  'Victor  Cousin'  (1887); 
'La  Femme  du  XX t;  Siecle'  (1891)  ;  'Quatre 
Portraits :  Lamartine.  Le  Cardinal  Lavigerie, 
Renan,  L'Empereur  Guillaume  II.'  (i8g6)  ;  etc. 
He  also  produced  excellent  editions  of  the  writ- 
ings of  several  great  French  philosophers,  in- 
cluding Descartes  and  Malebranche. 

Simon,  Richard,  Roman  Catholic  theolo- 
gian and  scholar:  b.  Dieppe  13  May  1638;  d. 
there  11  April  1712.  He  was  member  of  the 
Oratory  in  Paris,  but  soon  abandoning  the  order 
he  spent  his  life  as  parish  priest  in  his  native 
town  and  the  publication  from  time  to  time  of 
his  works  alone  interrupted  the  uneventfulness 
of  his  career.  Yet  he  must  be  looked  upon  as 
the  father  of  modern  Biblical  science  and  he 
went  far  beyond  the  authority  of  church  tradition 
in  handling  the  origin,  authenticity,  and  inter- 
pretation of  the  Hebrew  and  Greek  Scriptures. 
Many  of  his  conclusions  aroused  much  bitter 
controversy  in  his  day  and  met  with  the  approval 
of  neither  the  Roman  Catholic  nor  Protestant 
reader.  .A.lthough  at  one  time  an  object  of  sus- 
picion by  the  Church  authorities,  Simon  re- 
mained a  faithful  Catholic  and  died  in  the 
Church.  His  principal  publications  were:  'His- 
toire Critique  du  Vieux  Testament'  (1678); 
'Histoire  Critique  du  Nouveau  Testament' 
(1693)  ;  'Histoire  Critique  des  Principaux  Com- 
mentateurs    du    Nouveau    Testament'     (1693); 
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'Nouvelles  Observations  sur  la  Texte  et  les 
Versions  du  Nouveau  Testament'  (1695).  Con- 
sult: Bernus,  'Richard  Simon'  (1869)  ;  and 
'Notice  Bibliographique  sur  Richard  Simon' 
(1882). 

Si'mon  Magus,  ma'jus,  a  magician,  men- 
tioned in  the  Acts  of  the  Apostles :  b.  Sitton 
in  Samaria.  He  professed  to  be  an  seon  of  an 
exalted  nature,  and  called  himself  the  supreme 
power  of  God.  (See  Gnostics.)  Struck  with 
astonishment  at  the  miracles  of  the  apostles,  and 
at  the  effect  which  followed  the  imposition  of 
hands,  he  offered  them  a  suin  of  money  to  be 
endued  with  similar  powers.  His  proposal  met 
with  an  indignant  refusal  on  the  part  of  Peter; 
and  from  the  fact  of  Simon  Magus  being  the 
first  person  who  attempted  to  traffic  with  money 
in  spiritual  functions  and  endowments,  the  term 
simony  has  been  employed  to  designate  such 
traffic.  (See  Simony.)  After  this  Simon  trav- 
eled through  the  empire  making  proselytes,  tak- 
ing as  his  companion  a  Tyrian  courtesan,  whom 
he  represented  as  Helen  of  Troy,  and  some- 
times as  Minerva,  calling  her  at  the  same  time 
the  first  intelligence,  or  mother  of  all  things. 

Simonds,  Frederic  William,  American 
geologist :  b.  Charlestown,  Mass.,  3  July  1853. 
He  was  graduated  from  Cornell  University  in 
1875,  and  was  instructor  in  geology  and  palae- 
ontology there  1875-7.  He  was  professor  of 
geology,  zoology,  and  botany  at  the  University 
of  North  Carolina  1877-81,  and  of  geology  and 
biology  at  the  University  of  Arkansas  1887-90. 
Since  1895  he  has  been  professor  of  geology  at 
the  University  of  Texas.  He  has  published  the 
'Annual  Report  of  the  Geological  Survey  of 
Arkansas'  (1891);  'A  Record  of  the  Geology 
of  Texas'  for  the  decade  ending  31  Dec.  1896- 
1900;  etc. 

Simonides,  sl-mon'i-dez,  Greek  lyric  poet: 
b.  Island  of  Ceos  556;  d.  about  4O8  B.C.  In- 
vited by  Ilipparchus,  tyrant  of  Athens,  to  visit 
that  city,  he  there  met  Anacreon  and  Lasus,  Pin- 
dar's master.  After  the  death  of  Hipparchus  he 
proceeded  to  Thessaly,  where  he  won  the  favor 
of  the  Aleuads  and  Scopads,  whose  victories  in 
the  games  he  afterward  celebrated.  Returning 
to  Athens,  in  a  competition  for  the  best  elegy 
upon  those  who  fell  on  the  field  of  Marathon, 
he  gained  the  prize  over  /Eschylus  himself. 
Shortly  after  this  he  was  invited  to  the  court 
of  lliero  at  Syracuse,  where  he  remained  till  his 
death  at  the  age  of  90.  He  appears  to  have 
been  a  chief  favorite  with  Hicro  in  a  court 
adorned  by  the  presence,  among  others,  of  Pin- 
dar, Bacchylides,  and  /lischylus.  Poetic  con- 
ception, pathos,  and  perfect  power  of  expression, 
in  addition  to  the  sweetness  which  procured  for 
him  the  surn;ime  of  Melicertcs,  are  among  the 
chief  characteristics  of  liis  poetry,  though  in 
copiousness,  vigor,  and  originality  he  was  sur- 
passed by  Pindar.  He  brought  the  elegy  and 
cpigr.-un  to  a  high  degree  of  jierfection,  and  in 
tlic  dithyramb  and  triumphal  ode  he  particularly 
distinguished  himself.  To  Simonides  belongs 
the  unenviable  fame  of  being  the  first  who  took 
money  for  his  poems.  The  best  editions  of  his 
works  are  Schneidewin's  'Simonidis  Cei  Carmi- 
num  Reliquix'  (1835);  and  Bergk's  (in  his 
'Poet.TC  Lyrici  Gr.-eci'). 

Simonoseki,  se-mo-no-sck'C.    Sec  Shimono- 
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Si'mon's  Town,  Cape  Colony,  South 
Africa,  on  the  west  coast  of  False  Bay,  about 
22  miles  from  Cape  Town,  has  a  safe  anchorage, 
and  is  extensively  fortified.  There  is  a  large 
arsenal,  dock  yards,  naval  hospitals,  and  a  high 
school.  A  railway  connects  it  with  the  interior. 
Its  position  lends  it  considerable  military  and 
commercial  importance.  It  has  a  salubrious  cli- 
mate.    Pop.  3,572. 

Sirn'onton,  Charles  H.,  American  jurist: 
b.  Charleston,  S.  C,  11  July  1829;  d.  Philadel- 
phia, Pa.,  25  .\pril  1904.  He  was  graduated  from 
South  Carolina  College,  studied  law,  and  engaged 
in  practice  in  his  native  city.  He  served  in  the 
South  Carolina  legislature  in  iS5<S-S6,  with  the 
interruptions  of  the  Civil  War  and  the  reconstruc- 
tion. At  the  outbreak  of  the  war  he  entered  the 
Confederate  army  and  served  until  nearly  the 
close  of  the  war,  when  he  was  taken  prisoner. 
In  1886-93  l"!  was  judge  of  the  United  States 
District  Court  of  his  State,  after  which  he  was 
judge  of  the  United  States  Circuit  Court.  His 
publications  include:  'Digest  of  the  E<|uity  Deci- 
sions, State  of  South  Carolina'  (1857);  'The 
Federal  Courts,  Organization,  Jurisdiction,  and 
Procedure'  (1898);  etc. 

Simony  (from  'Simon  Magus',  Acts 
viii.),  a  transation  by  which  something 
sacred  or  spiritual  is  given,  or  received,  for  a 
pecuniary  compensation,  or  a  temporal  benefit. 
The  nature  of  Simony  is  clearly  illustrated  in 
the  case  of  Simon  Magus,  when  it  was  com- 
mitted for  the  first  time.  Simon  was  a  Sama- 
rian,  noted  for  his  skill  in  magic.  Attracted 
by  the  miracles  wrought  by  the  preachers  of 
Christianity,  he  adopted  the  new  faith  and  was 
baptized  by  Philip.  Later,  Peter  and  John  came 
to  the  East  to  minister  to  the  new  converts. 
"Then  laid  they  their  hands  on  them  and  they 
received  the  Iloly  Ghost."  When  Simon  saw 
this,  he  offered  them  money,  saying:  "Give  me 
also  this  power."  But  Peter  said  unto  him : 
"Thy  money  perish  with  thee,  because  thou  hast 
thought  that  the  gift  of  God  may  be  purchased 
with   money." 

Simony,  later,  assumed  many  forms,  but  it 
always  implies  an  exchange  of  some  material 
thing  or  temporal  benefit  for  something  spiritual, 
that  concerns  God.  principally,  as  purchased 
oflicc.  or  preferment  in  the  Church.  The  degree 
of  this  affiliation  as  well  as  the  disposition  of 
those  who  are  guilty  of  this  sin,  account  for  its 
several  modifications  and  fall  to  the  province  of 
theologians. 

The  ecclesiastical  penalties  imposed  for  Si- 
mony, according  to  its  degree  of  perversity,  are 
excommunication;  reservation  of  absohilion  for 
the  culprit  to  the  Pope;  suspension  of  clerics 
who  are  guilty  of  it;  restitution  of  benefices 
due  to  it,  and  the  like.         John  J.  \  Bf-cket. 

Simoom',  Simoon,  or  Samun  (Arabic, 
samnta,  'hot"  and  "poisonous"),  a  noxious  hot 
wind  which  blows  at  the  period  of  the  equinoxes 
in  most  countries  bordering  on  sandy  deserts, 
especially  in  certain  parts  of  Asia  and  Africa, 
where  its  temperature  has  been  known  to  reach 
as  high  as  130".  The  intense  and  parching  heat, 
resembling  that  of  an  oven,  is  derived  from  the 
hot  sands,  which,  in  the  deserts  of  .\frica  and 
Arabia,  often  become  heated  for  a  depth  of 
some  inches  to  200°  F.  This  hot  sand  is  whirled 
up  from  the  earth  by  the  advancing  wind,  and 
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the  whole  air  is  filled  with  an  extremely  subtle 
and  penetrating  dust,  the  effect  of  which,  if 
breatlied  freely,  is  to  induce  sutTocation.  The 
approach  of  the  simoom  is  heralded  by  a  thin 
ha^e  along  the  horizon,  which  rapidly  becomes 
mere  and  more  dense,  till  it  covers  the  whole 
face  of  the  heavens.  This  is  followed  by  fierce 
gusts  of  wind,  accompanied  with  clouds  of  red 
and  burniTig  sand,  which  are  whirled  round  in 
rapid  gyrations,  and  so  swept  onward.  Some- 
times whole  caravans  are  buried  in  the  masses 
of  sand  thus  carried  along.  The  simoom  gen- 
erally last":  from  6  to  12  hours  and  sometimes 
longer.  When  the  wind  blows  in  squalls  death 
is  often  very  suddenly  produced  by  actual  suffo- 
cation, and  is  followed  by  bleeding  at  the  nose 
and  mouth.  Persons  exposed  to  it  protect  theni- 
selves  by  stopping  the  mouth  and  nose  with 
handkerchiefs,  and  the  camels  instinctively  bury 
their  noses  in  the  sand  at  its  approach.  The 
•effects  of  the  simoom  are  felt  in  the  south  of 
Europe,  the  hot  wind  produced  in  Italy  being 
called  the  sirocco.  In  Turkey  this  wind  is  called 
the  "^samieli" ;  in  Guinea  and  Senegambia  a  sim- 
ilar wind  is  called  "hannattajiy     See  Harmat- 

TAN. 

Sim"plicidenta'ta,  one  of  the  two  divisions 
of  the  order  of  rodents  (Rodentia),  embracing 
those  with  only  a  single  pair  of  upper  incisors. 
It  includes  all  of  the  rodents  except  the  pikas 
and  hares,  which  are  duplicidentate.  See 
LEPORID.E. 

Simplicius,  sim-plish'i-us,  a  peripatetic 
philosopher:  b.  in  Cilicia.  He  was  a  pupil  of 
Ammonius  and  Damascius,  and  taught  in  Alex- 
nndria  and  Athens  during  the  reign  of  Justin- 
ian. In  consequence  of  the  persecutions  these 
philosophers  suffered  from  the  decrees  of  the 
Christian  emperor,  seven  of  them,  among  whom 
was  Simplicius,  sought  protection  in  the  court 
of  King  Chosroes  of  Persia.  Disappointed  in 
their  expectations  in  the  East,  they  resolved  to 
return,  and  the  Persian  king  made  it  one  of  the 
articles  of  a  treaty  of  peace  with  Justinian,  that 
these  philosophers  should  be  exempted  from 
the  disqualifications  imposed  upon  all  pagans. 
Among  the  works  of  Simplicius  are  commen- 
taries on  Aristotle's  'Categoria;  Physicae,'  'De 
Coelo,'  and  'De  Anima,^  and  also  one  on  the 
'Enchiridion'    of   Epictetus. 

Simplon,  sim'plon,  Fr.  sah-plon  (Ital. 
Sempione,  sem-pe-o'ne),  Switzerland,  a  moun- 
tain of  the  Lepontine  Alps,  11,117  feet  high,  in 
the  east  of  the  canton  of  Valais.  The  road  that 
passes  over  it  was  regarded  as  one  of  the  most 
celebrated  engineering  works  of  the  early  part  of 
the  19th  century,  but  is  decreasing  in  im- 
portance since  the  advent  of  railroads,  and 
the  construction  of  the  Simplon  tunnel,  afford- 
ing direct  communication  between  Switzerland, 
France,  and  Italy.  The  road  commences 
near  Brieg  on  the  Swiss  side,  and  ter- 
minates at  Domodossola  in  Piedmont.  It  was 
begun  in  1800  under  the  direction  of  Napoleon, 
and  was  completed  in  1S06.  It  is  38  miles  long, 
from  25  to  30  feet  wide,  is  carried  across  611 
bridges,  and  through  a  number  of  great  tunnels, 
rises  to  the  height  of  6,578  feet,  and  has  20  sta- 
tion houses  for  travelers.  The  railway  tunnel 
through  the  mountain  from  Brieg  on  the  Swiss 
side  to  Iselle  on  the  Italian  side,  was  com- 
menced 13  Nov.  1898,  and  the  contract  called  for 


its  completion  in  five  and  one  half  years,  for 
$i3i4i3.500.  It  is  20  kilometres,  cr  12.4  miles,  in 
length,  the  longest  tunnel  in  the  world,  and  the 
third,  with  Mont  Cenis  and  Mont  Gotthard, 
connecting  Italy  by  rail  with  the  adjacent  coun- 
tries.   See  Tunnels. 

Simplon  Timnel,  The,  an  important  work 
of  engineering  through  the  Lepontine  Alps,  de- 
signed to  atYord  a  better  means  of  communica- 
tion between  France  and  Italy.  It  was  com- 
menced in  August  1898,  and  will  be  nearly  13 
miles  in  length.     See  Tunnels. 

Simp'son,  Edward,  American  naval  offi- 
cer: b.  New  York  3  March  1824;  d.  Washing-; 
ton,  D.  C.,  I  Dec.  1888.  He  was  appointed  mid- 
shipman in  the  navy  in  184O,  was  graduated  from 
Annapolis  in  1846,  and  served  in  the  Mexican 
war  on  the  steamer  \'i.xen.  In  1858-02  he  was  in 
charge  of  the  department  of  naval  gunnery  at 
the  Naval  Academy,  commandant  of  midshipmen 
in  1862-3,  and  commanded  the  monitor  Passaic 
in  1863-4,  participating  in  several  engagements. 
He  was  commissioned  commander  in  1865; 
served  as  fleet-captain  of  the  consolidated  Gulf 
squadron;  was  present  at  the  fall  of  Mobile,  and 
received  the  surrender  of  the  Confederate  fleet 
on  Tombigbee  River.  He  became  captain  in 
1870,  commodore  in  1878,  and  rear-admiral  in 
1884.  He  was  retired  in  1886,  but  was  president 
of  the  United  States  Naval  Institute  in  1886-8. 
He  published:  'Ordnance  and  Naval  Gunnery' 
(1862)  ;  'The  Naval  Mission  to  Europe' 
(1873)  ;  'Report  of  the  Gun  Foundry  Board' 
(1885);  etc. 

Simpson,  Sir  George,  Scottish  traveler:  b. 
Loch  Broom,  Ross-shire,  about  1796;  d.  Lachine, 
near  Montreal,  P.  Q.,  7  Sept.  i860.  In  1800-20 
he  was  employed  by  a  London  firm  in  the  West 
India  trade,  where  his  ability  attracted  the  at- 
tention of  the  Earl  of  Selkirk,  then  head  of  the 
Hudson  Bay  Company,  and  in  1820  he  wa" 
appointed  to  conduct  the  affairs  of  the  company 
in  America.  He  united  the  Hudson  Bay  Com- 
pany and  the  Northwest  Company,  and  became 
successively  governor  of  the  northern  depart- 
ment, governor-in-chief  of  Rupert's  Land,  and 
general  superintendent  of  the  affairs  of  the 
Hudson  Bay  Company.  He  planned  the  expedi- 
tion of  his  cousin  Thomas  Simpson  in  1836-9, 
greatly  a '■"led  other  explorers,  and  in  1841-2 
made  the  overland  journey  around  the  world, 
claiming  to  he  the  first  traveler  to  complete  the 
journey.  He  was  knighted  in  1841.  He  pub- 
lished: 'Narrative  of  an  Overland  Journey 
Around  the  World  During  the  Years  1841-2'  (2 
vols.  1847). 

Simpson,  Matthew,  American  Methodist 
bishop  and  educator:  b.  Cadiz,  Ohio,  11  June 
1811;  d.  Philadelphia,  Pa.,  18  June  1884.  He 
studied  medicine  and  w'as  admitted  to  its  practice 
in  1833,  but  in  1834  closed  his  office  and  set  out 
as  a  Methodist  itinerant,  filling  ^;^  appointments 
in  six  weeks'  tours.  In  1835  he  became  pastor  of 
the  Liberty  Street  Church,  of  Pittsburg,  Pa.,  and 
in  1837  vice-president  of  Allegheny  College 
(Meadville,  Pa.),  and  professor  there  of  natural 
science.  He  w-as  elected,  in  1839,  first  president 
of  Indiana  Asbury  (the  present  De  Pauw) 
LTniversity.  and  undertook  his  work  with  three 
professors  and  II  students  in  the  four  rooms  of 
a  hired  building.  After  a  successful  administra- 
tion, he  resigned  in   1858,  and  became  editor  of 


SIMPSON  COLLEGE  — SIMS 


the  'Western  Christian  Advocate,'  official  organ 
of  liis  Church  for  the  West.  In  this  journal  tlie 
editor  took  decided  positions  on  slavery,  and 
other  subjects  of  current  discussion.  He  was 
elected  bishop  in  1852 ;  and  in  1857,  when  a 
delegate  to  the  World's  Evangelical  Alliance  at 
Berlin,  preaphed  in  the  Garnisonkirche,  that  being 
the  first  instance  in  which  an  established  church 
in  Prussia  had  been  opened  to  an  English-speak- 
ing Evangelical.  During  the  Civil  War  he  was  a 
frequent  adviser  of  President  Lincoln.  In  1881 
he  delivered  the  opening  address  at  the  Ecumen- 
ical Methodist  Conference  in  London.  He  was 
best  known  for  his  eloquence,  and  published  a 
volume  of  'Lectures  on  Preaching'  (1879). 
In  his  own  church  he  had  also  a  considerable 
reputation  as  a  parliamentarian  and  presidmg 
officer.  He  further  published  :  'Hundred  Years 
of  Methodism'  (1876)  ;  and  'Cyclopaedia  of 
Methodism'  (5th  rev.  ed.  1883).  A  posthumous 
collection  of  sermons  was  edited  by  Crooks 
(1885).  Of  his  orations  among  the  best  known 
is  that  at  the  funeral  of  Lincoln.  A  statue  of 
him  was  placed  in  Philadelphia  on  the  edge  of 
Fairmount  Park  2  April  1902.  Consult  'Biog- 
raphy'  by  Crooks    (1890). 

Simpson  College,  located  at  Indianola, 
Iowa.  It  was  founded  in  1867  by  the  Dcs  Moines 
Conference  of  the  Methodist  Episcopal  Church, 
from  which  it  derives  most  of  its  support  and 
patronage.  Its  organization  includes  seven  de- 
partments: (i)  college  of  liberal  arts;  (2) 
academy  and  normal  courses;  (3)  the  school  of 
business ;  (4)  the  school  of  shorthand  and  type- 
writing; (5)  the  conservatory  of  music;  (6) 
the  school  of  oratory;  (7)  the  school  of  art. 
A  summer  school  is  also  maintained.  The  col- 
lege department  offers  three  courses,  classical, 
philosophical  and  scientific,  leading  to  the  de- 
grees of  bachelor  of  arts,  bachelor  of  philosophy, 
and  bachelor  of  science ;  these  courses  are  all 
largely  elective,  the  choice  of  the  student  being 
limited  to  a  certain  extent  by  the  degree  he 
■wishes  to  obtain.  Graduate  work  is  provided 
for,  leading  to  the  degrees  of  master  of  arts, 
master  of  philosophy,  and  master  of  science. 
Military  drill  and  military  science  are  a  part  of 
the  curriculum,  but  are  elective,  except  that  drill 
is  required  for  the  men  in  the  first  two  terms 
of  the  freshman  year.  The  academic  depart- 
ment offers  three  courses  in  preparation  for 
the  three  college  courses;  there  are  two  normal 
^curses  offered,  one  of  three  years,  and  one  of 
five  years,  the  work  of  the  last  two  years  of  the 
latter  course  being  almost  entirely  elective.  The 
college  is  co-educational  and  there  is  a  dormitory 
for  women  on  the  campus.  The  students  of  the 
different  departments  maintain  a  number  of 
literary  societies,  all  of  which  have  their  fur- 
nished halls.  The  college  athletics  are  imder 
the  cor.irnl  of  a  joint  cnmniittce,  two  members 
of  which  are  appointed  by  the  faculty,  and  three 
by  the  athletic  association.  The  buildings  (1004) 
were  College  Hall,  Science  Hall,  Ladies'  Hall, 
the  administration  building,  the  gymn;;si.T,  and 
the  Conservatory  of  Music  (erected  1902)  ; 
grounds  and  buildings  in  1904  were  valued  at 
$675,000;  the  library  contained  3,500  volumes. 
The  productive  funds  in  T903-4  amounted  to 
$68,342;  the  annual  income  was  $20,620.  The 
■students  nimibcrcd  772.  of  whom  no  were  in 
'the  summer  school,  and  the  faculty  39. 


Simrock,  zim'rok,  Karl  Joseph,  German 
poet:  b.  Bonn,  Germany,  28  .A.ug.  1802;  d.  there 
18  July  1876.  He  studied  at  the  university  o^ 
his  native  city  and  at  Berlin,  and  in  1826  en- 
tered the  Prussian  civil  service,  which  he  was 
later  compelled  to  leave  on  account  of  a  revolu- 
tionary poem  which  he  had  written.  He  trans- 
lated Shakespeare's  poems  and  some  of  his  plays, 
and  published  (with  Echtermeyer  and  Henschel) 
'Quellen  des  Shakspere'  (1831).  He  also  pub- 
lished 'Handbuch  der  deulschen  Mythologie' 
(1853-5);  'Deutsche  Volksbiicher'  (1839-67); 
'Heldenbuch'  (1843-9),  illustrative  of  the 
heroic  traditions  of  the  Teutonic  race,  and  his 
own  'Poems'  (1844).  In  1850  he  was  appointed 
professor  of  old  (German  language  and  litera- 
ture at  Bonn,  a  post  which  he  held  till  his 
death. 

Sims,  simz,  George  Robert,  English  poet 
and  dramatist:  b.  London  2  Sept.  1847.  He  was 
educated  at  Hanwell  College  and  at  Bonn,  and 
since  1874  has  been  engaged  as  a  journalist 
and  playwright.  His  publications  include: 
'Dragonet  Ballads>  (1879);  'How  the  Poor 
Live'  (1883);  'Once  Upon  a  Christmas  Time' 
(1898);  'Living  London'  (1903);  etc.  His 
plays  include:  'The  Lights  of  London'  (1882")  ; 
'Two  Little  Vagabonds';  'In  London  Town'; 
'Scarlet  Sin'  ;  etc. 

Sims,  James  Marion,  .American  surgeon: 
b.  Lancaster  County,  S.  C,  25  Jan.  1813:  d. 
New  York  13  Nov.  1883.  He  was  graduated 
from  South  Carolina  College  in  1832;  studied 
medicine  at  Charleston  and  at  Philadelphia, 
and  in  1835  began  to  practise.  He  was  settled 
at  Montgomery,  Ala.,  during  1840-53,  where  he 
became  known  for  his  successful  operations  for 
strabismus  and  club-foot.  In  1845  he  made 
known  his  hypothesis  on  the  cause  and  proper 
treatment  of  Insinus  nasctvitium.  The  effective- 
ness of  the  treatment  was  later  demonstrated  by 
a  long  series  of  experiments.  In  the  same  year 
he  began  experiments  to  test  a  treatment  he 
had  conceived  for  vesico-vaginal  fistula,  in  the 
co.urse  of  which  he  devised  the  silver  suture 
and  several  instruments,  (he  chief  of  which  is 
the  duckbill  speculum,  known  as  the  Sims 
speculum.  In  1853  he  removed  to  New  \^ork 
and  shortly  began  a  movement  for  the  es- 
tablishment of  a  hospital  for  the  diseases 
of  women.  A  temporary  structure  was  built  in 
1855,  and  a  charter  and  appropriation  were 
granted  by  the  legislature  in  1857  for  the  per- 
manent institution,  built  in  1866  on  the  pavilion 
system.  Dr.  Sims  went  to  Europe  in  1861  and 
perforiried  the  operation  for  vesico-vaginal  fistula 
in  the  hospitals  of  London,  P.-iris,  Edinburgh 
and  Dublin.  In  1862  he  settled  in  Paris  and 
secured  a  lucrative  practice.  From  1864  to  i8(J8 
he  practised  in  London,  and  in  the  latter  year 
returned  to  .\merica.  lie  was  again  in  Paris  in 
1870,  and  was  surgeon-in-chief  of  an  .^nglo- 
.'\merican  ambulance  corps  that  treated  both 
French  and  German  soldiers  after  the  battle  of 
Sedan.  In  1872  he  was  reaiipointed  a  member 
of  the  board  of  surgeons  of  the  Woman's  Hos- 
pital, but  resigned  in  1874.  .\mong  his  pub- 
lished works  are  'Clinical  Notes  on  I'terine 
Surgery'  (1865);  'Treatise  on  Ovariotomy' 
(187^)  ;  'History  of  the  Discovery  of  An.-estho- 
sia'  ;  'The  Story  of  My  Life'  (18S4).  A  bronze 
statue  of  him  is  in  Bryant  Park,  New  York. 
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Sims,  Winfield  Scott,  American  inventor: 
b.  New  York  6  April  1844-  He  was  graduated 
at  the  Newark,  N.  J.,  high  school  in  1861,  and 
served  during  the  Civil  War  in  the  37th  New 
Jersey  regiment.  After  the  war  he  devoted 
himself  to  electrical  experiments.  He  con- 
structed an  electric  motor,  which  propelled  a 
16-foot  boat  at  the  rate  of  four  miles  an  hour. 
He  was  the  first  to  apply  electricity  to  the  pro- 
pulsion and  guidance  of  movable  torpedoes.  He 
also  devised  a  dynamite  boat  with  a  speed  of 
18  miles  an  hour  to  be  used  in  harbor  and  coast 
defense. 

Sims-Dudley  Gun.  See  Ordnance. 
Sim'son,  Robert,  Scottish  mathematician: 
b.  Ayrshire  14  Oct.  1687;  d.  Glasgow  i  Oct.  1768. 
He  was  educated  at  the  University  of  Glasgow, 
where  he  became  professor  of  mathematics  in 
1711.  By  the  advice  of  Halley  he  directed  his 
private  studies  to  the  restoration  of  the  ancient 
geometers.  His  first  labor  in  this  direction  was 
to  restore  the  Porisms  of  Euclid.  In  1735  he 
published  his  'Sectionum  Conicarum  Libri 
Quinque,'  a  work  intended  as  an  introduction  to 
the  study  of  Apollonius  of  Perga.  The  next 
object  of  his  labor  was  the  <Loci  Plani'  of  Apol- 
lonius, which  he  completed  in  1738,  but  which 
he  did  not  venture  to  publish  till  1749-  The 
restoration  of  the  elements  of  Euclid  was  the 
great  object  of  Dr.  Simson's  care,  and  an  edition 
of  the 'Elements' was  published  in  1756,  a  work 
which  has  always  enjoyed  a  high  character 
both  for  precision  in  the  definitions  and  accuracy 
in  the  demonstrations.  The  'Sectio  Deter- 
minata'  of  Apollonius  next  occupied  his  atten- 
tion, but  this  work  was  not  published  till  after 
his  death,  when  it  was  printed  with  the  <  Porisms 
of  Euclid.' 

Simson,  Sampson,  American  philanthro- 
pist: b.  Danbury,  Conn.,  1780;  d.  New  York  7 
Jan.  1857.  He  was  graduated  from  Columbia 
College  in  1800,  then  studied  law  with  Aaron 
Burr,  and  was  admitted  to  the  bar  in  1802.  His 
professional  career  was  brief,  and  he  preferred 
the  leisurely  life  of  a  country  gentleman  in 
Yonkers,  where  his  estate  was  extensive.  He 
was  founder  of  the  Mount  Sinai  Hospital  of  New 
York,  having  presented  the  ground  on  28th  Street, 
near  8th  Avenue,  whereon  it  was  first  located  as 
«Jews'  Hospital."  He  also  established  the  still 
existing  "North  American  Relief  Society  for 
Indigent  Jews  in  Jerusalem." 

Simultaneous  Equations,  in  mathematics, 
two  equations  are  simultaneous  when  the  value 
of  the  unknown  quantities  which  enter  them  are 
the  same  in  both  at  the  same  time.  A  group  of 
equations  is  simultaneous  when  the  value  of 
the  unknown  quantities  is  the  same  in  them  all 
at  the  same  time. 

Sin,  any  thought,  word  or  deed  against 
the  law  of  God.  Such  is  Saint  Augustine's 
definition,  but  it  does  not  cover  Original  Sin 
(q.v.),  save  in  so  far  as  it  was  Adam's  own  trans- 
gression :  in  distinction  from  original  sin  _  all 
other  sins  are  called  actual  sins.  Offenses  against 
purely  human  law  may  be  crimes,  misdemeanors, 
etc.,  and  the  same  may  be  called  sins ;  but  a  sin 
is  not  necessarily  a  crime,  no  matter  how  heinous 
it  may  be.  For  example,  the  most  grievous  sins 
may  be  sins  purely  of  thought  or  of  desire  or  inten- 
tion :  of  these  human  law  cannot  take  cognizance. 


and  hence  they  are  not  crimes  or  misdemeanors. 
Sins  are  variously  classed,  namely,  as  of  omis- 
sion and  of  commission ;  as  against  God,  our 
fellowmen  or  ourselves;  as  premeditated  and  un- 
premeditated ;  internal  and  external ;  mortal  and 
venial.  Regarding  these  several  kinds  of  sin 
and  classifications  of  sins,  theologians  of  all 
schools  are  in  agreement,  except  the  last  di- 
vision, that  of  mortal  and  venial.  .  The  divines 
of  the  Protestant  churches  in  the  time  of  the 
Reformation,  while  admitting  a  difference  among 
sins  so  that  some  would  be  more  heinous  than 
others,  looked  on  all  sins  alike  as  mortal ;  that 
is,  deserving  everlasting  punishment.  Thus 
Calvin  writes :  "The  sins  of  believers  are  venial, 
not  because  they  do  not  merit  death,  but  because 
there  is  no  condemnation  for  those  who  are  in 
Jesus  Christ,  their  sin  not  being  imputed" ;  even 
the  daily  falls  of  good  men  make  them  "liable 
to  the  penalty  of  death  before  the  judgment  seat 
of  God"  (Calvin,  Inot.  Chr.  iii.  4).  In  the  doc- 
trine of  the  Roman  Catholic  Church  it  is  taught 
that  no  one  who  is  in  friendship  of  a  holy  God 
is  guilty  of  sins  which  in  their  own  nature  merit 
eternal  death :  hence  a  distinction  is  drawn  be- 
tween sins  mortal  and  sins  venial ;  mortal  sins 
are  against  the  very  end  of  God's  law,  which  is 
the  love  of  God,  and  they  deserve  everlasting 
punishment ;  venial  sins,  the  daily  falls  of  good 
men,  do  not  annihilate  the  friendship  of  the 
soul  with  God,  and  grace  is  still  left  whereby 
the  sin  may  be  repaired. 

Sin  of  Joost  Avelingh,  The,  the  first  work 
of  "^laarten  :\laartens»  (q.v.)  (i8go)  (J.  M.  W. 
van  de  Poorten-Schwartz).  This  "clever  and 
fascinating  study  of  human  motives"  at  once 
gained  for  its  author  the  attention  of  critics  and 
reading  public. 

Sinai,  si'na  or  si'ni,  Arabia,  a  mountain 
peak  rising  above  the  rugged  surface  of  the 
peninsula  which  projects  between  the  Red  Sea 
and  the  Gulf  of  Suez,  on  one  side,  and  the  Gulf 
of  Akaba  on  the  other.  This  is  the  sacred  moun- 
tain of  biblical  fame,  where  Moses  received  the 
stone  tablets  containing  the  Ten  Command- 
ments. The  series  of  mountains  covering  the 
entire  peninsula  consists  of  three  distinct  moun- 
tains, which  are  known  individually  as  Mounts 
Serbal,  Catharine  and  Umm  Shomer,  and  also 
by  the  general  name  of  Sinai.  They  are  respec- 
tively 6,750,  8,540  and  8,000  feet  high,  and  pene- 
trated by  narrow,  deep  valleys  and  ravines, 
enclosed  by  perpendicular  walls  of  rock.  The  nu- 
merous caves  were  the  homes  of  hermits.  The 
mountains  stand  out  in  bold  relief.  There  have 
been  many  controversies  as  to  which  peak  might 
be  the  "Mountain  of  the  Law,"  and  Mount  Ser- 
bal now  bears  that  distinction,  after  much  re- 
search. At  the  foot  of  Mount  Musa  stands  the 
convent  of  Saint  Catharine.  The  rock  inscrip- 
tions, dating  from  an  early  era,  are  interesting. 
Sinaloa,  se-na-l6'ii,  Mexico,  a  state  bounded 
on  the  north  by  Sonora  and  Chihuahua,  on  the 
east  by  Chihuahua  and  Durango,  on  the  south  by 
the  territory  of  Tepic  and  the  Pacific  Ocean,  and 
on  the  west  by  the  Gulf  of  California.  Area 
33,671  square  miles.  From  the  Gulf,  the  land 
rises  gradually  to  the  Sierra  Madre  Mountains,, 
the  principal  range  in  the  state.  There  are  nu- 
merous rivers,  some  of  which  are  navigable.  An 
excellent  natural  harbor  is  that  of  Topolobampo. 
The  district  of  mines  (gold,  silver,  copper,  iron. 
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and  lead)  is  in  tne  east,  and  the  deposits  of 
metals  there  are  regarded  as  perhaps  the  most 
vahiable  in  Mexico ;  there,  also,  the  climate  is 
cool,  frosts  occur  frequently,  and  the  rainfall 
is  excessive.  The  low  and  hot  western  belt  is 
devoted  to  agriculture,  the  chief  products  being 
cereals,  cotton,  tobacco,  sugarcane,  coflfee,  and 
fruits.  These  crops  are  said  to  yield  about 
$8,000,000  annually,  and  the  cattle  industry  about 
$9,000,000  (value  of  ilexican  silver  "dollar," 
$0,392).  The  two  customs  ports  are  Altata  and 
Mazatlan.  Exports  are  valued  at  $5,000,000  ap- 
proximately, and  imports  $6,000,000.  Interior 
communication  is  furnished  by  the  Western 
Mexican,  or  Sinaloa  and  Durango  Railway,  and 
by  good  wagon-roads;  communication  with  other 
coast  states  and  foreign  countries,  by  the  Pacific 
Mail,  Mexican  International,  and  other  steam- 
ship lines.  The  capital  of  the  state  is  Culiacan 
Resales,  a  town  of  10,487  inhabitants,  connected 
by  rail  with  the  port  of  Altata ;  it  has  a  gov- 
ernment palace,  cathedral,  mint,  cotton  mills,  etc. 
The  largest  city  in  the  state,  and  the  chief  Pacific 
port  of  the  republic,  is  Mazatlan  (pop.  15,852), 
which  is  built  on  a  small  peninsula  opposite  Olas 
Atlas  Bay.  Total  population  of  the  state,  296.109. 
Compare  <  Mexico,  a  Geographical  Sketch,^ 
(Washington  1900). 

Marrion  Wilcox, 
Authority  on  Latin-America. 

Sinait'ic  Manuscript.     See  Bible. 

Sincaline.     See  Neurine. 

Sincere  Brethren.     See  Religious  Sects. 

Sincerity,  Order  of.     See  Orders,  Rov.\l. 

Sinclair,  sin'klar  or  sin-klar',  or  Saint 
Clair,  Family  of.  The  name  is  of  Norman 
origin,  and  was  first  borne  in  Britain  by  Wal- 
derne,  Count  de  Santo  Claro,  who  accompanied 
the  Conqueror  into  England.  The  son  of  this 
count  settled  in  Scotland  in  the  reign  of  David 
I.,  receiving  from  that  monarch  a  grant  of  the 
barony  of  Roslin.  His  descendants  obtained 
also  the  earldoms  of  Orkney  and  Caithness. 
Another  branch  of  the  family,  the  Sinclairs  of 
Hermanston,  derive  their  descent  from  Henry 
de  Santo  Claro,  ricecontcs  of  Richard  dc  Mor- 
ville,  chancellor  of  Scotland,  from  whom  he 
obtained  in  1162  a  charter  of  the  lands  of  Her- 
manston. Sir  Henry  Saint  Clair  of  Roslin 
swore  fealty  to  Edward  I.  of  England,  but  gave 
his  adherence  to  Robert  Bruce,  from  whom  in 
1317  he  obtained  a  grant  of  land  in  the  moor 
of  Pentland.  Sir  William,  his  son,  married 
Isabel  of  Strathcarn,  Caithness,  and  Orkney, 
and  by  this  means  tlic  earldom  of  Orkney  came 
into  the  family.  William,  the  third  earl,  was 
one  of  the  most  powerful  noblemen  in  the  king- 
dom. In  1446  he  founded  Roslin  chapel,  one 
of  the  chief  architectural  beauties  of  Scotland. 
He  was  high  chancellor  of  Scotland  from 
1454-8,  and  also  admiral  of  Scotland.  For  re- 
signing his  claim  to  the  lordship  of  Nithsdale 
he  obtained  a  grant  of  the  earldcim  of  Caithness 
28  Aug.  1455.  In  1470  the  earldom  of  Orkney 
and  tlie  lordship  of  Sluiland  were  purchased  by 
the  king  from  the  Sinclairs,  in  lien  of  which 
Ihey  were  granted  the  castle  of  Ravenscraig  at 
Dysart,  in  Fife,  with  several  lands  adjoining. 
He  is  now  styled  Earl  of  Caithness  and  Lord 
Sinclair.  His  daughter,  Catharine  married  the 
Duke  of  Albany,  second  son  of  James  II.     His 


eldest  son  William  received  the  barony  of  New- 
burgh,  Aberdeenshire;  his  second  son.  Sir  Oliver, 
received  all  his  lands  south  of  the  lay ;  and  to 
his  third  son,  also  named  William,  he  conveyed 
the  earldom  of  Caithness. 

Barons  Sinclair.— i^W  Oliver  Siijclair  re- 
linquished to  his  eldest  brother,  William,  the 
lands  of  Cowsland,  Midlothian,  with  the  barony 
of  Dysart  and  adjacent  lands  in  Fife  for  the 
title  to  the  barony  of  Roslin.  Henry,  a  son 
of  the  latter,  was  created  Lord  Sinclair  in  1489, 
falling  at  the  battle  of  Flodden  9  Sept.  1513. 
The  third  lord  was  a  supporter  of  the  Reforma- 
tion. The  seventh  lord,  having  no  male  issue, 
and  his  daughter  Catherine  having  married 
John  Saint  Clair,  younger  of  Hermanston  (the 
family  already  alluded  to),  the  son  of  this  mar- 
riage became  eighth  Lord  Sinclair.  Thus  the 
title  went  to  the  Sinclairs  of  Hermanston,  who 
have  retained  it. 

Sinclairs  of  Roslin. —  The  above-mentioned 
Sir  Oliver,  son  of  the  third  earl  of  Orkney,  had 
five  sons,  of  whom  the  third.  Sir  Oliver,  was  the 
celebrated  favorite  of  James  V.,  who  had  com- 
mand of  the  Scottish  army  at  the  rout  of  Sol- 
way  Moss  in  1542.  His  fourth  son  became  Dean 
of  Restalrig.  The  last  of  Sir  Oliver's  line  sold 
the  estates  of  Roslin  to  one  of  the  sons  of  the 
eighth  Lord  Sinclair,  and  these  estates,  together 
with  those  of  Dysart  were  inherited  by  the 
eighth  lord's  second  grandson.  Sir  James  Saint 
Clair  Erskine  of  Alva,  succeeded  his  uncle  as 
second  Earl  of  Rosslyn  in  1805. 

Earls  of  Caithness. —  This  title,  conferred 
on  William  Sinclair,  third  earl  of  Orkney,  was 
inherited  by  his  second  son,  William.  From 
him  the  branch  of  the  family  which  now  enjoys 
the  title  is  remotely  descended.  The  sixth  Earl 
of  Caithness,  being  deeply  involved  in  debt, 
executed  in  1672  a  deposition  in  favor  of  Sir 
John  Campbell  of  Glenorchy,  his  principal  cred- 
itor, who  was  created  Earl  of  Caithness  in  1677, 
after  the  decease  of  this  earl.  He  was  ultimately 
obliged  to  relintjuish  the  title  in  favor  of  Cieorge 
Sinclair  of  Keiss,  a  grandson  of  the  fifth  earl 
of  Caithness.  The  Sinclairs  of  Ulster,  from 
whom  came  Sir  John  Sinclair  (q.v.),  are  a 
branch  of  the  noble  house  of  Caithness. 

Other  branches  of  the  Sinclair  family  in- 
clude the  Sinclairs  of  Dunbeath,  Inverness-shire, 
of  Longformacus,  Berwickshire,  and  of  Stevens- 
ton,  East  Lothian. 

Sinclair,  Sir  John,  Scottish  author  and 
agriculturist :  b.  Thurso  Castle,  Caithness,  Scot- 
land, 10  May  1754;  d.  Edinburgh  31  Dec.  1835. 
He  was  educated  at  the  universities  of  Edin- 
burgh, Glasgow  and  Oxford,  was  called  to  the 
bar  in  1775,  but  did  not  engage  in  practice.  He 
was  elected  to  Parliament  in  1780,  served  with 
brief  interruptions  until  i8ri,  and  in  17^6  was 
created  a  baronet.  He  look  an  active  share  in 
building  up  the  fisheries  and  in  promoting  agri- 
cultural interests,  founded  the  Scottish  Society 
of  Wool  Growers  in  1791,  and  the  Board  of 
Agriculture  in  1793,  acting  as  the  first  president 
of  both  associations,  and  in  that  capacity  main- 
tained an  extensive  correspondence  with  Gen. 
Washington.  The  niost  remarkable  work  of  his 
life  was  the  compiling  of  the  stupendous  'Sta- 
tistical Account  of  Scotland,  drawn  up  from  the 
Communications  of  the  Ministers  of  the  Dif- 
ferent Parishes'    (21  vols.   1791-9).     His  other 
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publications  include  367  pamphlets  and  18  other 
■volumes,  among  which  are:  'History  of  the 
Public  Revenue  of  the  British  Empire'  (3  vols. 
1785-9);  'Code  of  Health  and  Longevity'  (4 
vols.  1807)  ;  'Code  of  Agriculture'    (1819)  ;  etc. 

Sinclair,  William  Macdonald,  English 
Anglican  clergyman :  b.  Leeds  3  June  1850. 
He  was  educated  at  Balliol  College,  Oxford,  took 
holy  orders,  is  examining  chaplain  to  the  bishop 
of  London,  honorary  chaplain  to  the  king,  and 
since  1889  has  been  archdeacon  of  London  and 
canon  of  Saint  Paul's.  He  has  written:  'The 
Psalms  in  the  Original  Rhythm'  (1879);  'Les- 
sons on  the  Gospel  of  Saint  John'  (1882); 
'Christ  and  Our  Times'  (1894)  ;  'The  Churches 
and  the  East'  (1898)  :  'The  Church  and  the 
Nonconformists'  (1902);  'The  Authority  of 
Sunday'    (1903)  ;  etc. 

Sind,  Sindh,  or  Scinde  (From  sindhu,  i. 
collection  of  waters),  British  India,  an  ex- 
tensive territory  and  division  of  the  province 
of  Bombay,  comprising  the  lower  course  and 
delta  of  the  Indus,  and  bounded  on  the  west 
and  northwest  by  Baluchistan  and  Afghanistan; 
northeast  by  the  Punjab;  east  by  Rajputana; 
and  south  by  the  Rann  of  Cutch  and  the  Indian 
Ocean ;  length,  north  to  south,  about  380  miles ; 
greatest  breadth,  east  to  west,  280  miles;  area, 
estimated  at  =13,898  square  miles.  The  capital  is 
Hyderabad,  the  chief  port  Karachi,  connected 
by  rail.  The  seacoast,  except  at  the  western 
extremity  (Cape  Monza),  is  very  low,  being 
composed  of  mud-banks  deposited  from  the 
rivers  of  the  delta,  or  of  low  hills  of  sand  blown 
in  from  the  beach,  the  whole  shore  being  a 
dreary  swamp,  destitute  of  trees  or  shrubs,  and 
submerged  at  spring  tides.  In  the  dry  season 
the  stiff  clay  soil,  which  is  strongly  impregnated 
with  nitre,  bears  an  abundant  crop  of  gigantic 
grass,  with  furze,  mimosas,  and  cacti,  and 
affords  pasture  to  numerous  herds  of  buffaloes. 
West  of  the  Indus  the  Hala  Mountains  approach 
the  river  at  Sihwan,  and  come  close  to  the  sea 
at  Cape  Monza;  and  between  the  former  place 
and  Karachi,  on  the  northwest  mouth  of  the 
Indus,  is  a  maze  of  hills,  the  highest  of  which 
reach  an  elevation  of  about  1.500  feet,  terminat- 
ing abruptlv  on  the  west  bank  of  the  stream. 
The  general  appearance  of  Sind  is  that  of  a 
jungly  wilderness;  spontaneous  vegetation  takes 
the  place  of  cultivation. 

The  climate  is  dry  and  sultry,  the  country 
being  seldom  visited  by  rain.  The  mean  tem- 
perature of  summer  at  Sakkar  in  the  extreme 
north  is  about  102.4  F-  I"  t'le  upper  districts 
frost  is  not  unknown,  and  the  heat  often  varies 
in  the  24  hours  from  40°  to  84°  F.  The  hot 
season  lasts  from  March  to  September,  the  cold 
from  October  to  IMarch  ;  and  the  changes  from 
the  one  to  the  other  are  so  rapid,  that  spring 
and  autumn  are  not  experienced.  The  exhala- 
tions, caused  by  the  evaporation  during  summer 
from  the  stagnant  waters  and  rank  decayed 
vegetation,  are  extremely  injurious  to  health. 

Agriculture  is  still  in  a  primitive  state.  In 
those  parts  that  are  under  tillage  the  land  yields 
two  crops  annually:  the  spring  crop  consisting 
of  wheat,  barley,  millet,  sesamum  and  other  oil- 
seeds, hemp,  opium,  and  tobacco ;  the  autumn 
crop  of  rice,  maize,  cotton,  sugar,  and  indigo. 
Rice,  wheat,  and  maize  form  the  principal 
staples,    being   both    extensively    used    for    food 


and  exported.  Pulse,  pumpkins,  and  other  suc- 
culent plants  are  raised,  and  the  date,  mango, 
plantain,  pomegranate,  lime,  citron,  tamarind, 
fig,  mulberry,  pistachio,  melon,  grape,  etc.,  are 
among  the  principal  fruits.  In  moist  situations 
gigantic  grasses  abound.  The  wild  animals  in- 
clude the  tiger,  panther,  hyena,  jackal,  wolf,  fox, 
antelope,  and  other  kinds  of  deer,  wild  ass,  wild 
hog,  etc.  The  domestic  animals  include  camels, 
buffaloes,  horses,  sheep,  and  goats.  The  camels 
are  valuable,  both  as  beasts  of  burden  and  as 
furnishing  a  rich  milk,  and  hair  for  shawls  and 
cloths;  the  buffaloes  are  prized  for  their  hides, 
flesh,  and  milk,  of  which  last  ghee  is  made, 
which  is  an  important  article  of  traffic  in  Indian 
commerce.  Birds  are  in  great  variety.  Fish 
form  a  chief  part  of  the  food  of  the  poorer 
people.  Venomous  snakes,  scorpions,  and  centi- 
pedes are  common. 

The  Sindians,  a  mixed  race  of  Jats  and 
Baluchis,  are  partly  of  the  Hindu  and  partly 
of  the  Mohammedan  faith.  They  are  well  made, 
and  handsome ;  tall,  inclined  to  corpulence,  and 
of  dark  complexion ;  the  women  are  noted  for 
their  beauty.  The  moral  character  of  the  people 
is  low.  The  language  differs  little  from  the 
pure  Hindi  of  Upper  India,  though  more  regular 
and  complete  in  the  inflexions  of  its  nouns  and 
verbs.  Baluchi  is  also  much  spoken,  especially 
in  the  districts  west  of  the  Indus ;  and  Persian 
may  be  considered  as  the  language  of  the  higher 
orders.  The  natives  are  very  ingenious  as 
weavers,  turners,  and  artisans,  and  are  specially 
noted  for  their  skill  in  the  production  of  wooden 
lacquer  work,  famed  throughout  India.  The 
leading  textile  fabrics  are  coarse  silk,  cotton,  or 
mixed  cloths.  The  coarse  silk  goods  are  woven 
from  silk  imported  from  China  and  Persia. 
Sind  imports  British  manufactured  goods,  sugar, 
groceries  and  spices,  raw  silk,  etc.  Its  exports, 
principally  its  own  productions,  comprise  rice 
and  other  grains,  ghee,  indigo,  potash,  dried  fish, 
wool,  hides,  etc.  There  is  a  transit  trade  with 
the  Punjab,  Persia,  and  Afghanistan,  which  has 
been  improved  by  the  Indus  Valley  railway. 
The  harbor  of  Karachi  has  been  improved  at 
considerable  expense,  and  trade  is  increasing. 

Sind  was  governed  by  Hindu  rajas  at  the 
time  of  its  invasion  by  Alexander  the  Great,  but 
subsequently,  after  many  changes,  it  became  an 
independent  state.  It  was  finally  subdued  by 
the  Emperor  Akbar  in  1580,  since  which  period 
it  has  always  been  either  nominally  or  really 
tributary.  In  1739  it  fell  under  the  power  of 
Nadir  Shah,  but  on  his  death  it  reverted  to  the 
imperial  sway  of  Delhi.  It  was,  in  1756,  pre- 
sented by  the  Mogul  court  as  a  dowry  to  Timur 
Shah  Derani,  king  of  Kabul,  to  which  country 
it  w-as  down  to  its  annexation  to  Britlsli  India 
deemed  subordinate.  The  country,  however, 
was,  during  the  whole  of  the  i8th  and  the  early 
part  of  the  19th  century,  a  scene  of  almost  con- 
stant civil  dissension,  caused  by  disputes  between 
the  two  leading  tribes  of  Baluchis.  which  led 
at  last  to  the  elevation  of  ne  Talpur  dynasty 
of  the  "Amirs."  The  government  under  these 
Amirs  was  a  wholly  unchecked  military  despot- 
ism, upheld  by  a  feudal  soldiery,  supported  by 
their  respective  chieftains,  and  estimated  to  have 
numbered  about  102.000  men.  The  hostility 
displayed  by  the  Amirs  of  Sind  against  the 
British,  during  and  after  the  operations  against 
the   Afghans,   led   ultimately  to   its  invasion  by 
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British  troops,  and  final  conquest  by  Sir  C. 
Napier's  victory  at  Miani,  17  Feb.  1843.  It  was 
soon  after  annexed  to  the  presidency  of  Bombay. 
Pop.  (1901)  3,210,910. 

Sindhia's  (sin'di-az)  Dominion,  or  Gwa- 
lior,  India,  a  Mahratta  state,  forming  part  of 
the  Central  India  Agency,  it  is  of  irregular 
form,  about  420  miles  long  from  northeast  to 
southwest,  and  has  an  area  of  25,041  square 
miles.  The  main  portion  forming  the  Gwalior 
assistant  agency,  lies  between  Rajputana  and 
the  United  Provinces ;  other  portions  are  con- 
tained in  the  Indor  Residency,  and  the  Bhopal, 
West  Malwa,  Bhopawar,  and  Guna  assistant 
agencies,  between  the  Central  Provinces  and 
Rajputana.  The  surface  is  mostly  undulating, 
with  a  general  slope  to  the  north,  where  it  com- 
prises a  part  of  the  great  plain  of  the  river 
Jamna;  in  the  south,  portions  of  it  are  traversed 
by  the  Vindhya  Mountains.  The  Chamba  partly 
bounds  it  on  the  northwest ;  other  rivers  are  the 
Sind,  Betwah,  Dussam,  etc.,  tributaries  to  the 
Jamna  with  their  affluents,  having  mostly  a 
northern  course ;  south  of  the  mountains  the 
Narbada  carries  part  of  the  drainage  to  the  west. 
The  soil  is  generally  of  high  fertility;  opium- 
poppy  is  an  important  staple  of  culture,  and  an 
abundance  of  corn  and  oleaginous  plants,  sugar- 
cane, barley  and  pease  on  the  dry  lands  in 
winter,  cotton  and  tobacco,  are  raised.  The 
population  are  mostly  Mahrattas,  but  include 
also  Bhils,  Minas.  and  Coolies,  numerous  Brah- 
mans,  a  few  Rajputs,  and  a  peculiar  sect  of 
Mohammedans  called  Bhoras,  who  are  supposed 
to  be  of  Jewish  origin.  The  chief  towns  are 
Gwalior  (the  capital),  Ujjain,  and  Mandesur. 
This  state  was  founded  after  the  successes  ob- 
tained by  the  Mahrattas  over  the  Mogul  forces 
in  1738,  by  Sindhia.  a  chief  who  raised  himself 
from  obscurity  by  his  own  merits.  He  died  in 
1754.  In  1781  Madaji  Sindhia  negotiated  a  peace 
between  the  British  and  the  Mahrattas,  and 
having  introduced  European  discipline  and  tac- 
tics into  his  army,  possessed  himself  of  Delhi, 
Agra,  and  the  person  of  the  Mogul  emperor, 
in  whose  name  he  subsequently  acted.  Tie  was 
the  most  powerful  member  of  the  Mahratta 
confederacy.  His  successor  Dowlat  Rao  Sind- 
hia was  defeated  by  Wellington  at  Assaye,  and 
at  Delhi  and  Laswari  by  Lord  Lake.  After  his 
death  in  1827  the  state  became  disorganized, 
nnd  order  was  only  restored  after  the  battles  of 
Mnharajpur  and  Pennair  (1843),  in  which  the 
British  troops  were  victorious.  The  state  was 
then  constituted  subsidiary  to  the  British  gov- 
ernment. At  that  time  the  subsequent  chief, 
.•Mi  Jah  Jaiaji  Rao  Sindhia,  was  a  minor.  He 
was  loyal  during  the  mutiny  of  1857.  In  1877 
he  was  made  a  G.C.B.,  and  in  1878  was  in- 
vested with  the  Star  of  India.  At  his  death  in 
1886  he  was  succeeded  by  his  son  Madho  Rao. 
Pop,   (iQOi)  2,933,001. 

Sine,  in  mathematics,  one  of  the  most 
commonly  used  trigonometrical  ratios  of  an 
angle.  With  the  usual  notation  it  is  the  ratio 
of  the  perpendicular  to  the  hypotenuse.  The 
sine  of  an  arc  is  the  sine  of  the  angle  subtended 
hy  the  arc.  In  plane  triangles  the  sides  arc  to 
each  other  as  the  sines  of  the  opposite  angles; 
in  spherical  angles,  the  sines  of  the  sides  arc 
to  each  other  as  the  sines  of  the  opposite  angles. 


Hence  it  appears  how  important  the  sine  is  for 
finding  certain  parts  of  triangles,  from  certain 
given  parts. 

Sinecure,  strictly  speaking,  an  office 
which  has  no  work  attached  to  it,  but  generally 
applied  to  a  political  office  with  liberal  salary, 
and  comparatively  little  to  do.  In  the  United 
States  no  oflfice  is  supposed  to  be  absolutely 
free  from  actual  service  on  the  part  of  the 
incumbent,  but  sinecure  offices  were  formerly 
very  nimierous  in  the  English  public  service. 
They  were  used  to  enrich  ministers  of  state  and 
their  families;  Sir  R.  Walpole,  for  example, 
presented  his  son  Horace  to  three  or  four  sine- 
cure places  which  brought  him  in  a  large  in- 
come. The  number  of  such  places  has  been 
greatly  diminished  by  modern  reforms  ;  the  stew- 
ardship of  the  Chiltern  Hundreds  and  some 
other  offices  of  merely  nominal  profit  are  re- 
tained, because  by  accepting  one  of  them  a  mem- 
ber of  the  House  of  Commons  is  enabled  to 
vacate  his  seat. 

Sing  Sing,  N.  Y.      See  Ossininc,  N.  Y. 

Singan-fu,  se-ngan'foo,  China,  the  capital 
of  the  province  of  Shcn-si,  Jiear  the  centre  of 
the  province,  a  few  miles  south  of  the  Wei-ho 
River.  It  lies  on  one  of  the  principal  coin- 
mercial  roads  of  the  empire,  and  at  the  head 
of  navigation  for  large  junks  on  the  river.  The 
city  is  surrounded  by  well-preserved  walls,  and 
contains  many  objects  of  historic  interest.  Dur- 
ing the  I2th  century  i!,c.  it  was  the  capital  of 
China,  and  the  Chinese  court  retired  to  this 
city  when  the  allied  Powers  occupied  Peking 
in  1900.    The  population  is  estimated  at  1,000,000. 

Singapore,  sing-ga-p6r',  East  India,  a 
British  possession  consisting  of  a  small  island 
and  a  strongly  fortified  seaport  city,  the  capital 
of  the  crown  colony  of  the  Straits  Settlements, 
off  the  southern  extremity  of  the  Malay  Penin- 
sula, commanding  the  eastern  entrance  to  Ma- 
lacca  Strait,   the   chief   route   to   the    Far    East. 

The  town  is  well-built,  has  a  sea  frontage  of 
about  six  miles,  and  a  fine  harbor  with  extensive 
docks  and  wharves.  It  has  become  the  com- 
mercial entrepot  of  southern  Asia  and  the 
Indian  Archipelago,  and  carries  on  such  ex- 
tensive transactions  that  it  has  been  termed 
"the  Liverpool  of  the  East,"  The  port  is  free 
to  vessels  of  all  kinds  and  nations,  without 
charges  on  exports  and  imports,  anchorage,  etc., 
only  light  dues  being  payable,  Singapore  is  a 
coaling  station  of  the  British  navy,  and  is  de- 
fended by  forts  carrying  heavy  ordnance,  and 
by  submarine  mines.  The  imports  from  Great 
Britain  comprise  cottons  ftlie  largest  import), 
iron,  machinery,  coals,  hardware,  and  various 
manufactures:  the  exports  thither  cnnsist  of  tin, 
coffee,  rice,  sugar,  nutmegs,  mace,  sago,  tapioca, 
catechu,  gamhier,  hides,  rattans,  gutta-percha, 
and  ntmierous  sundries.  The  imports  from  the 
continent  of  Europe  and  the  United  Slates  con- 
sist of  wines,  spirits,  and  liquors,  manufactured 
goods,  provisions,  etc.,  in  exchange  fur  similar 
commodities  to  those  sent  to  Britain.  Singapore 
also  carries  on  an  extensive  trade  with  Calcutta, 
Madras,  and  Bombay.  The  annual  value  of 
exports  from  and  imports  into  Singapore,  taken 
together,  is  as  much  as  from  $200,000,000  to 
$250,000,000.  A  railway  has  been  conslruclcd 
from  Singapore  to  Kranji,  on  the  Johore  Straits. 
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The  town  is  well  supplied  with  water,  but  in 
other  respects  its  sanitary  arrangements  are 
somewhat  backward. 

The  island  of  Singapore  is  of  rhomboidal 
shape,  about  27  miles  long  and  14  miles  broad ; 
area,  206  square  miles.  It  is  separated  from  the 
mainland  by  a  narrow  strait  two  miles  to  one  half 
a  mile  in  breadth.  Its  surface  is  generally  undu- 
lating, rising  in  some  parts  into  round  verdure- 
clad  hills,  the  highest  of  which  called  Bukit- 
Tima  or  the  Tin-hill,  rises  520  feet  above  the 
sea.  Tin  smelting  is  the  chief  of  the  settlement's 
industries,  more  than  half  of  the  world's  tin 
product  coming  from  the  smelting  works  of 
Pulan  Brani.  The  fisheries  also  are  very  pro- 
ductive and  give  employment  to  a  large  num- 
ber of  people.  The  chief  cultivated  plants  in- 
clude coffee,  pineapples,  and  other  fruits,  cocoa- 
nuts,  aloes,  gambler,  pepper,  indigo,  sugarcane, 
etc.  Fruits  and  vegetables  are  grown  in  im- 
mense variety  and  to  great  perfection.  The 
British  settlement  dates  from  i8ig  when  per- 
mission was  obtained  to  build  a  factory  on  the 
southern  shore  of  the  island.  By  treaty  in 
1824  they  purchased  for  60,000  Spanish  dollars 
and  a  life  annuity,  to  the  Sultan  of  Johore  and 
his  resident  officer  of  24,000  dollars,  the  sov- 
ereignty and  fee  simple  of  the  island,  as  well 
as  of  all  the  seas,  straits,  and  islands  to  the 
extent  of  10  geographical  miles  (11!/^  miles) 
around.  Pop.  (1901)  228,555  (mostly  in  the 
town),  including  about  3,000  whites.  See 
Straits  Settlements. 

Singer,  Isaac  Merritt,  American  inventor: 
b.  Oswego,  N.  Y.,  27  Oct.  181 1;  d.  Torquay, 
England,  23  July  1875.  He  was  a  machinist, 
and  having  spent  years  of  study  on  the  improve- 
ment of  sewing  machines  obtained  a  patent  on  a 
single-thread,  chain-stitch  machine.  He  estab- 
lished a  factory  in  conjunction  with  Edward 
Clark,  a  wealthy  lawyer,  and  made  a  fortune 
in  the  manufacture  of  machines  which  bore  his 
name.  He  resided  at  Paris  and  Torquay  during 
the  later  years  of  his  life. 

Singhalese,  sin-ga-lez'  or  -les',  or  properly 
Sinhalese,  Language,  the  speech  of  70  per 
cent  of  the  native  inhabitants  of  Ceylon.  It  is 
an  Aryan  tongue  and  nearly  allied  to  Pali,  the 
sacred  language  of  the  Buddhists.  There  is  a 
material  difference  between  the  vernacular  and 
the  written  language,  which  latter  has  a  copious 
vocabulary  and  a  regular  grammar,  and  is  ca- 
pable of  elegant  style.  Its  alphabet  has  50  letters, 
but  these  represent  only  30  sounds  (7  vowels, 
2i  consonants),  belonging  to  the  Singhalese;  the 
other  sounds  are  heard  only  in  Sanskrit  words 
or  are  indistinguishable.  In  the  Singhalese  words 
occurring  in  the  following  illustrations  of  the 
grammar  of  the  language  the  vowels  have  the 
values  they  have  in  Italian,  the  consonants,  in- 
cluding ch,  sh  and  /  have  the  sounds  given  to 
them  in  English,  except  that  g  is  always  hard, 
and  that  the  diphonics  chh,  jh,  th.  dh.  ph  and  hh 
stand  for  sounds  peculiar  to  Singhalese.  In 
Singhalese  grammar  there  are  three  genders; 
nouns  masculine  end  mostly  in  a,  plural  0,  an, 
ant:  feminine  in  /,  plural  u.  varu :  neuter  in  a,  u, 
plural  adding  ','al.  or  dropping  the  final  syllable : 
nuvara,  city,  inivaraval.  cities :  kadiivn,  sword, 
kadii.  swords.  The  principal  case  endings, 
masculine  and  feminine,  are:  genitive,  ge,  ne; 
dative,  ta,  da;  accusative,  va;  ablative,  gen,  nen. 


The  neuter  endings  of  the  above  four  cases 
respectively  are,  c,  ata,  ai'a,  en;  examples  manus- 
paya  (Lat.  hotno),  man;  gum  (Lat.  mulier), 
woman;  oluva  (Lat.  caput),  head;  genitive 
manuspayOge,  hominis;  guntgc.  mulicris;  oluvae, 
capitis;  dative,  manuspaya,  liuniini,  etc.;  accu- 
sative, giliuz'a,  muUercm.  etc.;  ablative,  oltivcn, 
capitc,  etc.,  as  above  detailed :  plural,  manuspayo, 
homines;  olu,  capita;  manuspayinne,  hominum, 
etc.  The  adjectives  are  indeclinable.  There  are 
no  less  than  14  different  pronouns  of  the 
second  person,  the  use  of  them  being  regulated 
by  the  rank,  both  of  the  speaker  and  the  person 
addressed.  The  Singhalese  literature  comprises 
several  original  poems  of  some  merit,  and  an 
extensive  and  interesting  series  of  native  chron- 
icles. 

Singhara  Nut,  the  fruit  of  a  floating 
aquatic  plant  Trapa  bispinosa.  The  nut  is  large, 
about  three  quarters  of  an  inch  thick,  having 
normally  four  spines,  two  of  which  are  often 
absent.  It  has  a  sweet  starchy  kernel,  which  is 
a  staple  food  of  the  natives  of  Cashmere. 

Singing.  See  Voice  and  Voice  Culturr 
Single  Standard.  See  Bimetallism. 
Single  Tax,  a  tax  levied  upon  the  value 
of  land,  irrespective  of  the  value  of  improve- 
ments, and  so  regulated  as  to  equal  the  eco- 
nomic rent,  or  "unearned  increment,"  of  land. 
(See  PoLiTic.M  Economy.)  By  taking  the  full 
rent  of  land,  the  government  would  in  effect 
assume  the  ownership  and  become  sole  landlord. 
The  primary  principles  of  the  single  tax  were 
enunciated  by  the  Physiocrats,  French  political 
economists  of  the  i8th  century  (see  Physio- 
cratic  School)  ;  but  Henry  George  (q.v.) 
was  the  first  to  fully  develop  the  theory  in 
his  'Progress  and  Poverty*  (published  1879), 
which  made  the  question  of  the  single  tax 
an  issue  in  modern  politics  and  political 
economy.  Accepting  the  "classic"  law  of  rent, 
that  "the  rent  of  land  is  determined  by  the 
excess  of  its  produce  over  that  which  the 
same  application  can  secure  from  the  least 
productive  land  in  use,"  he  derives  as  the  law 
of  wages  that  "wages  depend  upon  the  margin 
of  production  or  upon  the  produce  which  labor 
can  obtain  at  the  highest  point  of  natural  pro- 
ductiveness open  to  it  without  payment  of  rent," 
and  as  the  law  of  interest  that  "the  relation 
between  wages  and  interest  is  determined  by 
the  average  power  of  increase  which  attaches 
to  capital ;  as  rent  rises  interest  will  fall  as 
wages  fall,  that  is,  will  be  determined  by  the 
margin  of  cultivation."  Thus  the  economic  basis 
of  the  single  tax  theory  is  that  wages  and 
interest  in  the  last  analysis  are  determined  not 
by  the  productiveness  of  labor  and  capital,  but 
by  the  value  of  land,  and  that  as  land  becomes 
more  valuable  (that  is,  the  economic  rent 
greater),  wages  and  interest  will  become  rela- 
tively less.  Therefore  the  only  way  to  prevent  the 
landowners  alone  from  reaping  the  benefit  of 
increase  in  the  value  of  land  to  the  detriment  of 
labor  and  capital,  is  to  make  land  common  prop- 
erty: and  this  is  best  accomplished  by  society's 
appropriating  all  rent  in  the  form  of  taxation, 
and  thus  obtaining  for  society  the  full  benefit 
of  increase  in  land  values.  The  single  tax  is 
also  defended  on  the  grounds  of  justice,  and 
expediency  as  a  method  of  taxation,     (i)  From 
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the  point  of  view  of  justice,  the  right  of  private 
ownership  is  given  by  labor  only,  and  as  land 
is  in  no  way  a  product  of  man's  labor,  it  should 
not  properly  be  owned  by  individuals,  but  equally 
shared  in  by  all,  and  as  the  value  of  land, 
according  to  the  law  of  rent,  is  not  absolute,  but 
relative  to  the  best  land  which  may  be  had  for 
the  using ;  and  the  increase  in  value  depends 
upon  increase  in  population  and  general  improve- 
ment in  the  arts  and  sciences,  this  increase  in 
value  should  properly  belong  to  society,  as  not 
the  result  of  any  individual's  labor.  (2)  As  a 
method  of  taxation  the  single  tax  has  the  ad- 
vantage of  not  bearing  upon  production  because 
the  value  of  land  is  not  a  product  of  any  man's 
labor,  but  rather  makes  speculative  rent  impos- 
sible and  the  holding  of  land  not  in  use  un- 
profitable, so  more  land  would  be  thrown  open 
to  the  use  of  producers ;  another  advantage  is 
that  such  a  tax  can  be  easily  collected,  for  land 
cannot  be  concealed,  but  the  value  can  be  easily 
ascertained,  and  with  the  assessment  once  made 
comparatively  few  officials  would  be  necessary  to 
collect  this  one  tax;  and  also  it  bears  equally 
on  all,  for  it  takes  for  the  community  what 
is  the  creation  of  the  community.  The  benefits 
to  society  claimed  for  the  single  tax  are  as 
follows:  (i)  It  would  stimulate  production  by 
removing  all  hampering  taxes  from  productive 
industries,  and,  as  has  been  said,  by  preventing 
the  holding  of  land  for  speculation,  not  for  use; 
(2)  that  the  distribution  of  wealth  would  be 
more  equal,  because  the  natural  increase  in  the 
value  of  land  resulting  from  natural  laws  would 
be  taken  by  the  community  and  would  be  shared 
in  by  all,  and  the  unnatural  increase  in  value 
caused  by  private  monopoly  and  speculation 
would  be  prevented;  (3)  it  would  finally  result 
in  the  increase  of  social  wealth  so  that  want 
would  be  abolished,  and  an  advance  in  civiliza- 
tion made  possible  which  is  impossible  under 
present  conditions. 

Objections  to  the  Theory. —  The  objections  to 
the  single  tax  come  from  two  parties:  (i)  those 
who  believe  in  private  property  in  land ;  (2) 
the  Socialists,  who  claim  the  single  tax  is  only 
a  half  way  measure.  By  the  conservative  ele- 
ment the  arguments  are  advanced:  (i)  that  the 
single  tax  is  based  on  a  false  idea  of  justice, 
because  landowners  have  purchased  land  with 
the  results  of  their  labor  and  have  as  much 
right  to  their  property  as  if  they  had  put  the 
results  of  their  labor  into  some  other  form  of 
property ;  that  therefore  the  single  tax  upon 
land  values  would  practically  distinguish  be- 
tween forms  of  labor,  and  would  therefore  be 
unjust,  and,  from  an  economic  point  of  view 
inexpedient;  (2)  that  the  single  tax  is  imprac- 
tical because  it  would  not  raise  sufficient 
revenue;  (.1)  that  the  .sense  of  private  property 
in  land  was  the  very  beginning  of  civilization, 
and  has  always  been  a  great  civilizing  inlluence, 
"the  keystone  of  society,"  and  to  practically 
destroy  this  would  be  to  weaken  the  very  foun- 
dations of  society.  The  Socialists,  on  the  other 
hand,  claim  (i)  that  landowner  and  capitalist 
unite  to  oppress  the  laborer  and  rob  him  of 
the  full  produce  of  his  labor,  and  that  both 
l.ind  and  capital  should  be  the  property  of  so- 
ciety; (2)  that  the  same  argument  of  justice 
which  applies  to  society's  taking  control  of  the 
laiul,  may  be  applied  to  taking  control  of  capital 


at  the  present  state  of  civilization,  since  the  ma- 
chinery and  immense  establishments  of  the  pres- 
ent day  are  really  not  the  product  of  the 
labor  of  any  individual,  or  of  a  few;  (3)  and 
that  therefore  the  single  tax  would  be  at  best 
only  half  a  solution  of  the  problem,  and  would 
not  greatly  benefit  the  working  class. 

The  Single  Tax  Movement. —  The  principles 
of  'Progress  and  Poverty'  were  slow  in  gaining 
adherents  in  the  United  States ;  but  George 
continued  writing  and  enforcing  his  views  with 
such  vigor  and  sincerity  that  he  aroused  thei 
interest  and  enthusiasm  of  many  political  re-! 
formers,  and  a  considerable  body  of  working- 
men.  The  first  and  most  important  political 
contest  in  which  the  Single  Taxers  engaged 
was  in  New  York  in  1886,  when  George 
was  nominated  for  mayor  by  the  United  Labor 
party  on  a  single  tax  and  labor  platform,  and 
received  a  large  number  of  votes.  Local  single 
ta.x  leagues  and  clubs  were  organized  in  many 
States,  and  many  large  cities ;  the  National 
Single  Tax  League  met  at  New  York  in  1890 
and  adopted  a  full  declaration  of  principles  pre- 
pared by  George  himself.  Since  George's  death 
in  1897  the  single  tax  movement  has  lost  in 
numbers  of  its  adherents,  and  in  political  in- 
fluence. Many  of  the  single  tax  organizations 
persist,  and  are  centres  of  propaganda  by  means 
of  public  discussions  and  the  dissemination  of 
literature.  The  'Single  Tax  Review'  is  published 
in  New  York  by  Joseph  Dana  Miller  in  the 
interests  of  tlic  movement.  In  i8q6  a  single 
tax  community  was  established  at  Fairhope, 
Ala.,  by  an  association  of  five  men,  the  number 
having  increased  to  65  in  1903.  The  distinctive 
feature  of  the  colony's  policy  is  of  course  its  sys- 
tem of  land  tenure.  The  association  owns  1,200 
acres  of  land,  including  the  village  site,  on  the 
beach,  and  back  to  farm  lands  in  the  rear.  Not  a 
foot  of  this  land  has  been  or  will  be  sold.  Hold- 
ings are  rented  on  a  gg-year  lease.  Tliis  elimin- 
ates land  speculation  from  the  first,  there  being 
no  inducement  to  rent  and  hold  land  from  which 
there  is  no  opportunity  to  make  a  profit  by  sell- 
ing when  values  have  increased.  A  man  who  has 
improved  his  land  may  sell  the  improvements, 
but  he  does  not  sell  the  land.  The  rents  are 
based  on  the  advantages  of  location,  and  range 
from  20  cents  an  acre  per  year  for  farm  lands 
in  the  rear  to  $25  for  business  lots  in  the  centre 
of  the  village.  From  the  rentals  the  association 
pays  first  all  the  State  taxes  of  all  tenants, 
except  those  on  moneys  and  credits.  The  re- 
mainder is  applied  to  the  expense  of  conducting 
the  colony  and  to  furnish  better  roads,  schools 
and  all  sorts  of  public  service  than  the  colony 
would  otherwise  get.  The  community  runs  its 
wharf,  steamer,  and  waterworks.  Dissatisfaction 
and  complaints  have  arisen  at  times,  but  the 
association  has  been  able  to  meet  them  in  such 
a  way  that  the  colony  has  grown. 

Consult:  George,  "Progress  and  Poverty,' 
'The  Land  Question';  'Social  Problems'; 
Wilier,  'Progress  and  Robbery';  Seligman, 
'Essays  in  Taxation';  Simons,  'Single  Tax  vs. 
Socialism';  Smart,  'Taxation  of  Land  Values 
and  the  Single  Tax.' 

A.  M.  BURNHAM.  A.B., 

pjlitoiial  Staff.  'Encyelol>rdia  Amnicana.'' 
Sinjirli,  sTn-jer'le,  Asiatic  Turkey,  a  village 
in   the  vilayet  of  Aleppo,  .it  the   foot  of   Mount 
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Amanus  or  Giaour  Dagh,  30  miles  northeast 
of  Alexandretta,  ancient  Iskanderun,  on  the 
Mediterranean.  It  is  noted  as  the  site  of  an 
ancient  Hittite  city,  excavated  under  the  auspices 
of  the  German  Orient-Gesellschaft  since  1888. 
The  two  encircling  city  walls  and  the  acropolis 
with  three  lines  of  fortifications  were  disclosed, 
and  numerous  Aramaic  inscriptions  of  great 
historical  value  were  discovered.  One  of  the 
most  important  finds,  now  in  the  Berlin  Museum, 
was  a  stele  commemorating  the  victory  of  Esar- 
haddon,  king  of  Assyria,  in  Tamnuiz  (June) 
670  B.C.,  over  Tirhakah,  king  of  the  Egyptians, 
who  is  represented  as  a  negro.  Consult :  Lidz- 
barski,  'Nordsemitische  Epigraphik'  (1S98); 
Miiller,   *The  Contemporary  Review'    (1894). 

Sinking  Fund.  See  Debt,  National;  Fi- 
nance. 

Sin'nett,  Alfred  Percy,  English  journalist 
and  theosophist :  b.  18  Jan.  1840.  After  study 
at  the  London  University  School,  he  became 
connected  (1859)  with  the  Globe  newspaper, 
later  was  sub-editor  and  "leader"  writer  for 
various  dailies  in  London,  and  in  1865-8  was 
at  Hong  Kong,  as  editor  of  the  Press.  On  his 
return  he  became  an  editor  of  the  Standard,  took 
editorial  charge  of  the  'Pioneer  of  India,'  and 
becoming  identified  with  the  Theosophical  move- 
ment, was  made  president  of  the  London  branch 
of  the  society,  and  wrote:  'The  Occult  World' 
(1881);  'Esoteric  Buddhism'  (1883);  'The 
Growth  of  the  Soul'   (1896). 

Si'non,  a  character  in  the  Trojan  war- 
story  of  post-Homeric  origin.  According  to 
Virgil,  he  was  a  follower  of  Ulysses,  allowed 
himself  to  be  taken  prisoner  by  the  Trojans, 
and  persuaded  them  to  drag  the  colossal  wooden 
horse  into  their  city.  Within  this  structure  were 
concealed  all  the  leading  warriors  of  the  Greek 
army.  The  night  following  the  admission  of 
the  horse  Sinon  gave  the  signal  to  the  besiegers 
by  lighting  a  beacon,  released  the  heroes  from 
the  horse,  in  which  they  were  imprisoned,  and 
thus  brought  about  the  sack  of  Troy. 

Sinope,  sT-no'pe  (Turkish,  Sinijb),  Asiatic 
Turkey,  a  seaport  city,  capital  of  a  sanjak,  situ- 
ated on  the  neck  of  land  connecting  the  rocky 
peninsula  of  Cape  Sinope,  in  the  Black  Sea.  with 
the  mainland,  350  miles  east-northeast  of  Con- 
stantinople. It  is  enclosed  by  a  wall  flanked 
with  towers  and  defended  by  a  castle  and  several 
forts,  and  is  built  to  a  considerable  extent  out 
of  the  ruins  of  an  ancient  Greek  city.  Its 
harbor  is  the  best  on  the  south  shores  of  the 
Black  Sea,  and  it  has  a  naval  arsenal  and  a 
building  yard,  at  which  many  vessels  are  built. 
On  30  Nov.  i8,3,  18  Russian  ships  here  attacked 
and  destroyed  a  Turkish  flotilla  consisting  of 
six  frigates,  three  corvettes,  and  two  steamers, 
manned  by  about  4,000  men.  Sinope  is  a  place 
of  great  antiquity.  It  was  the  birthplace  of 
Diogenes  and  the  capital  of  Mithridates  the 
Great.     Pop.  about  10,000. 

Sinub,  se-noob'.     See  Sinope. 

Si'nus,  in  anatomy,  a  cavity  of  bone  or 
other  tissue,  especially  an  air  cavity,  such  as 
those  in  the  interior  of  certain  bones,  the  frontal, 
ethmoid,  sphenoid,  temporal,  superior  maxillary, 
etc.  The  frontal  sinuses  are  two  irregular 
cavities  extending  upward  and  outward  from 
their  openings  on  each  side  of  the  nasal  spine. 


between  the  inner  and  outer  tables  of  the  skull, 
and  separated  from  one  another  by  a  thin  bony 
septum.  They  give  rise  to  the  prominences 
above  the  root  of  the  nose  called  the  super- 
ciliary ridges.  They  are  not  fully  developed  till 
after  puberty,  and  vary  considerably  in  size, 
being  usually  larger  in  men  than  in  women  and 
young  persons.  When  very  much  developed 
they  give  a  receding  appearance  to  the  forehead. 
They  communicate  on  each  side  of  the  upper 
part  of  the  nostril  by  a  funnel-shaped  opening, 
which  transmits  a  prolongation  of  mucous  mem- 
brane to  line  their  interior.  These  sinuses  are 
much  more  highly  developed  in  certain  mammals 
and  birds  than  in  man.  They  extend  backward 
over  the  top  of  the  skull  in  the  ruminant  and 
some  other  quadrupeds,  and  penetrate  the  cores 
of  the  horns  in  oxen,  sheep,  and  a  few  antelopes. 
The  most  remarkable  development  of  air  sinuses 
in  the  mammalian  class  is  presented  by  the  ele- 
phant ;  the  intellectual  physiognomy  of  this  huge 
quadruped  being  caused,  as  in  the  owl,  not  by 
the  actual  capacity  of  the  brain  case,  but  by 
the  enormous  extent  of  the  pneumatic  cellular 
structure  between  the  outer  and  inner  plates  of 
the  skull.  The  sphenoidal  sinuses  are  two  large 
irregular  cavities,  formed,  after  the  period  of 
childhood,  in  the  body  of  the  sphenoid  bone. 
They  communicate  with  the  upper  part  of  the 
nose,  from  which  they  receive  a  layer  of  mucous 
membrane.  Like  the  frontal  sinuses,  they  serve 
to  lessen  the  weight  of  the  skull  and  to  add 
to  the  resonance  of  the  voice.  The  ethmoid 
sinuses  lie  in  the  lateral  masses  of  the  ethmoid 
bone.  They  communicate  with  the  cavities  of 
the  nose.  Their  main  use  is  to  diminish  the 
weight  of  the  fore  part  of  the  skull.  That  part 
of  the  temporal  bone  which  forms  the  projection 
behind  the  ear  is  termed  the  mastoid  process. 
The  interior  of  this  process  is  hollowed  out 
with  air  sinuses  which  communicate  with  the 
tympanum  or  middle  ear,  and  through  it  with 
the  nose.  The  superior  maxillary  sinus  is  the 
largest  of  the  sinuses,  and  the  only  one  present 
in  the  infantile  skull.  The  term  sinus  is  also 
applied  to  certain  channels  for  the  transmission 
of  venous  blood. 
Sion.      See  Zion. 

Siouan,  a  designation  derived  from  the 
word  "Sioux,"  and  applied  to  the  linguistic  stock 
or  family  to  which  the  Sioux  Indians  belong. 
The  Sioux  call  themselves  Dakota,  or  Lakota, 
and  the  name  "Sioux,"  given  to  them  by  the 
whites,  is  said  to  be  derived  from  an  Algonquin 
word  signifying  the  "snake-like  ones,"  or  ene- 
mies, a  term  which  their  crafty  methods  of  war- 
fare would  seem  to  justify.  The  family  of  tribes, 
of  which  the  Siou.x  are  the  best  known  to  .Amer- 
icans of  the  present  day,  includes,  as  principal 
divisions,  the  Dakotas  or  Sioux  in  the  United 
States,  and  the  Assiniboins  in  British  North 
America,  although  both  Sioux  and  Assiniboins 
occasionally  cross  the  border  into  adjoining  ter- 
ritory. The  Sioux  division  embraces  the  sub- 
tribes  of  Santee,  Sisseton.  Wahpeton,  Yankton, 
Yanktonnai  and  Teton,  and  the  last  mentioned, 
whose  name  means  "dwellers  on  the  prairie," 
are  again  subdivided  into  the  Brule  Sioux,  the 
Sans  Arcs,  Blackfeet.  Ogalalla.  Minneconjou, 
Onopaw  and  Unkpapa.  To  the  Sioux  nation 
also  belong  or  belonged  the  sub-tribes  of  Omaha, 
Quapaw  or  Arkansa,  Ponca,  Osage  and  Kansa, 
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Iowa,  Oto  and  Missouri;  also  Winnebago,  Man- 
dan,  Minnetaree  or  Gros  Ventres  (vvliich  last 
named  includes  the  Crow  Indians),  Tutelo,  Bi- 
loxi,  Catawba  (or  Flathead),  Eutaw,  Chickoree, 
Natchez  and  others,  and  the  Mannahoak,  Mon- 
acau  and  other  tribes,  which  came  into  contact 
with  the  pioneers  of  Virginia  and  North  and 
South  Carolina,  and  are  now  extinct  or  repre- 
sented by  insignificant  remnants. 

The  Siouan  tribes  of  the  East  which  were 
not  crushed  out  in  conflict  with  the  early  settlers 
retreated  gradually  to  the  Northwest,  and  made 
their  final  stand  in  that  region  against  advancing 
civilization.  The  battle  known  as  the  Custer 
massacre  (25  June  1876)  was  the  last  important 
military  event  of  the  long  conflict,  and  it  was 
followed  by  such  energetic  measures  on  the  part 
of  the  United  States  that  organized  resistance 
by  the  Sioux  to  the  National  authority  was 
finally  terminated.  Sitting  Bull,  the  last  of  the 
great  Indian  chieftains  who  rose  above  the  level 
of  marauders,  and  were  actuated  by  a  sincerely 
patriotic  spirit  in  their  resistance  to  white 
aggression,  was  killed  on  15  Dec.  1890  by  Indi- 
ans in  the  service  of  the  government.  The  sun- 
dance  and  other  barbarous  ceremonies  have  been 
suppressed,  and  the  virtual  extinction  of  the 
buffalo  has  made  it  necessary  for  the  Sioux 
either  to  adopt  the  methods  of  civilization  in 
obtaining  a  living  or  depend  on  government 
rations  for  support.    See  Indi.\ns,  American. 

Sioux  (soo)  City,  Iowa,  city,  county-seat 
of  Woodbury  County ;  on  the  Missouri  River  at 
the  mouth  of  the  Big  Sioux,  and  on  the  Great 
Northern,  the  Chicago,  M.  &  St.  P.,  the  Chicago, 
St.  P.,  M.  &  O..  the  Sioux  City  &  P.,  and  the 
Illinois  Central  K.R.'s  ;  about  100  miles  north  by 
west  of  Council  Bluffs.  It  has  steamer  connec- 
tion with  the  Missouri  River  ports,  and  trolley 
connection  with  suburban  villages.  It  is  the 
commercial  and  industrial  centre  of  northwest- 
ern Iowa,  northeastern  Nebraska,  and  the  south- 
eastern part  of  South  Dakota.  The  residence 
portion  is  on  the  high  bluffs  from  which  may 
be  obtained  views  of  the  Missouri  and  the  valley 
for  miles. 

The  city  was  settled  in  1849  by  traders,  and 
for  several  years  it  was  the  place  where  gold 
seekers  going  to  the  Black  Hills  were  fitted 
with  all  necessary  material  for  mining  and  for 
camp  life.  It  was  a  government  post  in  the 
years  when  there  were  freriucnt  troubles  with 
the  Indians  in  Nebraska  and  Dakota.  The  city 
was  brought  into  prominence  and  much  adver- 
tised by  its  "Corn  Palaces" ;  five  were  built  in 
successive  years,  and  annual  fairs  and  festivals 
were  held  in  them,  usually  of  a  month's  dura- 
tion. The  buildings  were  as  beautiful  as  unique; 
they  were  ornamented  with  corn,  grains,  and 
grasses,  the  products  of  the  State,  arranged 
artistically  and  in  such  a  manner  as  best  to  show 
the  fertility  of  the  soil  of  the  State.  Instead  of 
the  "Palaces."  interstate  fairs  are  now  held 
annually  at  Riverside  Park,  one  of  the  beautiful 
suburbs. 

The  government  census  of  1900  gives  329 
manufacturing  establishments,  which  had  in- 
vested capital  to  the  amount  of  $5,601,644.  There 
were  employed  in  the  manufactories  3,426  per- 
sons, whose  annual  wages  amounted  to 
$1,780,223;  the  raw  material  cost  $10,669,672,  and 
the  annual  value  of  the  products  was  $15,469,702. 


There  are  several  large  meat  packing  houses 
in  which  thousands  of  hogs,  sheep,  and  cattle 
are  slaughtered  and  packed  each  day.  Other 
industrial  establishments  are  flour  niill.s,  broom 
and  furniture  factories,  stove  and  engine  works, 
agricultural  implement  works,  clothing  shops, 
shoe  factory,  carriage  and  wagon  works,  soap 
and  starch  factories,  tile  w'orks,  and  creameries. 
Tliere  are  also  large  grain  elevators,  stock  and 
lumber  yards,  and  a  number  of  merchandise 
wholesale  houses.  The  products  shipped  are 
chiefly  flour,  packed  meats,  grain,  and  the  manu- 
factures of  the  city. 

The  principal  pitblic  buildings  are  the  gov- 
ernment building,  which  cost  $250,000;  the 
Union  depot,  cost  $600,000 ;  Y.  M.  C.  A.  build- 
ing, $60,000;  public  library,  $80,000;  police  build- 
ing, $30,000;  a  county  court-house,  city  hospital. 
Saint  Joseph's  Hospital,  city-hall,  and  a  number 
of  the  business  blocks.  The  waterworks  cost 
originally  $1,000,000.  There  are  elevated  and 
surface  street  cars,  an  excellent  system  of  sewer- 
age, and  a  large  amount  of  municipal  improve- 
ments in  the  street  lighting  and  street  paving 
departments.  There  are  about  50  church  build- 
ings. 

The  educational  institutions  arc  a  public 
school  high  school  (the  building  cost  $130,000)  ; 
Morningside  College  (M.  E.),  opened  in  1890; 
Brown's  Business  College,  public  and  parish 
elementary  schools,  and  the  large  public  library. 
The  17  banks  have  a  combined  capital  of 
$3,575,000  and  a  surplus  of  about  $1,000,000. 
The  rich  agricultural  region  surrounding  the 
city  and  the  mining  region  trade  contributed 
to  the  rapid  growth,  which  has  diminished  since 
railroads  have  been  built  into  the  Black  Hills 
and  other  mining  localities.  Pop.  (1880)  7,366; 
(1S90)  37,806;   (1900)  33>lll. 

Sioux  Falls,  S.  Dak.,  city,  county-seat  of 
Minnehaha  County;  on  the  Sioux  River,  and  on 
the  Chicago,  M.  &  St.  P.,  the  Chicago,  St.  P.,  M. 
&  O.,  the  Illinois  Central,  the  Rock  Island,  and 
the  Great  Northern  R.R.'s;  about  eight  miles 
from  tlie  Iowa  boundary  and  12  miles  from  the 
Minnesota  boundary.  It  was  settled  in  1856  by 
the  Western  Iowa  Company  of  Dubuque,  Iowa, 
but  was  abandoned  the  next  year.  Soon  after- 
ward the  place  was  again  settled  by  eastern 
homcseekcrs.  It  was  organized  as  a  village  in 
1877,  and  chartered  as  a  city  in  1883.  It  is  in  an 
agricultural  and  stock-raising  region,  and  in  the 
vicinity  are  extensive  quarries  of  marble,  jasper, 
and  other  stones.  The  river  here  has  a  fall 
of  about  100  feet  in  a  half  mile,  forming  a  .series 
of  cascades  which  furnish  extensive  water- 
power.  The  chief  industrial  establishments  are 
ijreweries,  in  which  are  75  employees;  biscuit 
factory,  100  employees;  stone  quarries,  100  em- 
ployees; flour  mills,  20;  carriage  and  brick 
works,  foundry,  and  stove-polish  works,  have  a 
combined  niunber  of  60  employees ;  marble  and 
mineral  waterworks,  20.  Tlic  wholesale  houses 
employ  about  2.50  men  ;  the  agricultural  imple- 
ment warehouses,  300  men;  the  railroads,  I.50. 
Sioux  Falls  is  the  commercial  and  industrial 
centre  of  a  large  portion  of  the  State,  and  the 
distributing  centre  of  the  products  from  outside. 
The  principal  public  buildings  are  the  State 
penitentiary,  .Stale  Children's  Home,  coimty 
court-house,  mimicipal  buildings  and  the  30 
churches,    which    include    Roman    Catholic   and 
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Protestant  Episcopal  cathedral  The  seven 
banks  have  a  combined  capital  of  $450,000.  The 
government  is  vested  in  a  mayor  and  12  alder- 
men The  aldermen  hold  office  two  years,  six 
retiring  each  year.     Pop.    (1880)    2,164;    (1890) 

10,177;     (1900)     IOi266.  J.   TOMLINSON, 

Editor  '■Argus  Leader? 
Si'phon,  a  pipe  through  which  a  liquid 
may,  by  the  action  of  gravity,  be  transferred 
from  one  place  to  another  place  at  a  lower  level 
over  an  obstruction  which  must  be  lower  than  a 
height  which  depends  on  the  specific  gravity 
of  the  liquid.  Water  may  be  siphoned  over 
obstacles  which  are  less  than  32  feet  higher  than 
the  surface  of  the  water,  and  the  quantity  of 
water  carried  depends  on  the  ditTercnce  of 
levels  at  the  two  sides  of  the  obstacle,  and  is  not 
influenced  by  the  height  of  the  obstacle  farther 
than  to  the  extent  due  to  the  increase  of  friction 
in  an  increased  length  of  pipe. 

Siphonoph'ora,  an  order  of  free-swimming 
polyps  {Hydro=oa).  All  are  remarkable  as 
forming  colonies  of  zooids,  which  become  dif- 
ferentiated as  organs  of  special  function,  and 
altogether  lose  their  separate  individuality. 
They  present  the  most  noteworthy  instances  of 
polymorphic  colonies  known  to  zoology,  and 
differ  greatly  in  complexity.  In  the  most  com- 
plex cases  the  zooids  or  polyp  organs  may  be 
divided  into  about  seven  types,  each  differing  in 
form  and  function  but  retaining  the  funda- 
mental polyp  structure.  These  are:  (i)  pneu- 
matophores  or  floats;  (2)  nectocalyces  or  swim- 
ming bells,  whose  function  is  to  propel  the 
colony;  (3)  gastrozooids,  or  nutritive  polyps, 
which  feed  the  colony;  (4)  hydrophyllia,  leaf- 
like protective  polyps;  (s  and  6)  dactylozooids 
and  tentaculas,  offensive  polyps  armed  with 
numerous  stinging  cells;  (7)  gonozooids  or  re- 
productive polyps  of  different  types.  The  siphon- 
ophores  are  delicate  transparent  animals  often 
beautifully  colored,  and  they  abound  in  the  Gulf 
Stream  and  other  warm  oceanic  waters.  A  fa- 
miliar example  is  the  Portuguese  man-of-war 
(Phvsalia).  Consult  Haeckel,  'Challenger  Re- 
ports,>  Vol.  XXVIII.  (London  1888). 

Siquijor,  se-ke-hor',  Philippines,  (i) 
Pueblo,  island  of  Siguijor,  province  of  Bohol, 
on  the  northwest  coast  of  the  island.  It  has  a 
good  harbor,  and  is  the  chief  port  and  principal 
town  of  the  island.  Pop.  Il,790.  (2)  Island, 
the  second  in  importance  of  the  province  of 
Bohol,  lying  southwest  of  the  island  of  Bohol, 
and  east  of  Negros ;  length  from  east  to  west, 
17  miles;  width  12  miles;  area,  126  square  miles. 
The  surface  is  much  broken,  rising  to  a  central 
peak,  1.394  feet  high.  The  soil  is  fertile;  tobacco 
of  excellent  quality,  rice,  corn,  hemp,  and  choco- 
late are  raised  and  bartered  for  wax  and  cotton ; 
a  coarse  variety  of  hemp  cloth  is  manufactured 
for  export;  tortoise  shell  and  sea  cucumbers 
(beche  de  mer)  are  gathered  in  large  quantities. 
The  island  is  densely  populated.     Pop.  41,746. 

Sir,  a  term  of  courtesy,  applied  without 
distinction  of  rank,  to  all  persons.  It  is  also 
the  special  title  in  Great  Britain  of  knights  and 
baronets,  and  as  such  is  always  prefixed  to  the 
Christian  name.  Sire  is  a  term  of  respect  by 
which  kings  are  addressed.  The  word  sir  is  the 
same  in  origin  as  sire,  and  is  derived  from  old 
French    senre,    and    that    from    senior    (Latin, 


elder),  whence  also  seignior,  signor,  similar 
terms  of  courtesy. 

Sir  Daria,  ser-dar'ya,  Russian  Turkestan. 
See  Syr  D.\kia. 

Sirajganj,  se-raj-giinj',  or  Serajganj,  India, 
a  town  in  the  district  of  Pabna,  Bengal,  on  the 
Janiuna  River,  153  miles  northeast  of  Calcutta. 
The  town  is  six  miles  from  the  low  water  chan- 
nel of  the  river,  separated  by  a  sandy  plain,  and 
the  river  landing-places  shift  every  flood  season. 
Founded  about  the  beginning  of  the  19th  cen- 
tury, it  is  now  one  of  the  chief  river  marts  in 
Bengal,  having  risen  with  the  growth  of  the 
jute  trade.  It  collects  jute,  rice,  oilseeds,  to- 
bacco, etc.,  from  all  the  neighboring  districts 
for  despatch  to  Calcutta,  and  distributes  piece- 
goods,  salt,  sugar,  iron,  hardware,  etc.  The 
trade  is  entirely  water-borne,  150.000  tons  of 
jute  being  exported  annually.  One  firm  alone 
employs  several  hundred  hands  in  weaving 
gunny,  or  jute  cloth  for  bags,  which  is  exported 
to  the  value  of  $600,000  a  year.  Pop.  (1901) 
23,114- 

Si'ren,  an  instrument  for  producing  con- 
tinuous or  musical  sounds,  and  for  measuring 
the  number  of  sound-waves  or  vibrations  per 
second,  which  produce  a  note  of  given  pitch.  In 
its  original  form  it  consists  of  a  disk  with  a 
circular   row  of  oblique   holes,   revolving  close 
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to  the  top-plate  of  a  wind-chest  perforated  with 
corresponding  holes  of  a  contrary  obliquity,  so 
that  the  jets  of  air  from  the  latter  passing  ■ 
through  the  former  keep  the  disk  in  motion,  and  | 
produce  a  note  corresponding  to  the  rapidity  of 
the  coincidences  of  the  holes  in  the  two  plates, 
the  number  of  coincidences  or  vibrations  in  a 
given  time  being  shown  by  indices  which  con- 
nect by  toothed  wheels  with  a  screw  on  the  axis 
of  the  disk.     See  also  Fog-sign.\ls. 

Siren,  or  Mud-puppy.     See  Proteus. 

Sire'nia,  an  order  of  aquatic  herbivorous 
mammals,  with  almost  hairless  skin,  no  hind 
limbs,  the  tail  flattened  horizontally,  and  two 
teats  situated  on  the  chest.  The  unborn  young 
are  covered  with  a  thick  fur;  and  many  points 
of  dentition,  structure,  and  life  history  show 
aflSnity  to  the  ungulate  land  mammals.  There 
is  much  less  relationship  to  the  Cetacea  within 
which  this  group  was  formerly  classified.  The 
order  embraces  but  three  recent  genera.  Manatus, 
Halicore  and  Rhytina.  the  latter  now  extinct, 
representing  as  many  families.  Besides  these 
a  number  of  fossil  genera  are  known.  Hah- 
therium  occurs  in  Miocene  and  Pliocene  forma* 
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tions.  This  form  was  of  large  size,  and  appears 
to  have  been  somewhat  intermediate  in  structure 
between  the  two  living  genera  and  to  have  pos- 
sessed rudimentary  hind  limbs.  Consult :  Brandt, 
♦Symbolae  Sirenologicae'  (St.  Petersburg  1868); 
Woodward,  'Vertebrate  Paleontology'  (.Cam- 
bridge 1898).  See  Dugong;  Manatee;  Sea-cow. 
Si'rens,  in  Greek  mythology,  the  name  of 
several  sea-nymphs,  who  by  their  singing 
fascinated  those  who  sailed  by  their  island,  and 
then  destroyed  them.  When  Ulysses  approached 
their  island,  which  was  near  the  coast  of  Sicily, 
he  stuffed  the  ears  of  his  companions  with  wax, 
■while  he  bound  himself  to  the  mast,  and  so  they 
escaped.  The  Sirens  then  threw  themselves 
into  the  sea,  where  they  became  formidable  rocks. 
Sirius,  sir'i-us,  in  astronomy,  the  brightest 
star  in  the  heavens,  also  called  the  Dog-star, 
situated  in  the  mouth  of  the  constellation  Canis 
Major,  or  the  Greater  Dog.  It  is  estimated  to 
have  more  than  13  times  the  sun's  magnitude. 

Siroc'co,  a  hot,  relaxing,  and  oppressive 
southeast  wind,  which  blows  in  Sicily  and  South 
Italy.  While  it  continues  the  atmosphere  is 
obscured  by  a  haze,  and  so  great  is  the  languor 
it  occasions  that  few  persons  quit  their  houses. 
It  is  supposed  to  be  the  same  as  the  simoom 
(q.v.),  tempered  by  its  passage  across  the  water. 
Sirvente,  sTr-voiit,  a  term  used  in  medijeval 
literature,  to  denote  a  species  of  poem  common 
among  the  Troubadours  and  Trouveres.  These 
songs  were  usually  satirical,  though  sometimes 
devoted  to  love  or  praises,  and  divided  into 
strophes  of  a  peculiar  construction. 

Sisal  Hemp,  Agave  rigida,  varieties  clon- 
gata  and  sisalana.  The  growing  plant  somewhat 
resembles  the  century  plant,  though  the  leaves 
are  more  slender  and  spear-like ;  they  measure 
3'A  to  5  feet  long,  and  4  to  5  inches  wide,  the 
general  average  being  4  to  4V2  inches.  The 
product  is  a  structural  fibre  derived  from  the 
older  leaves,  the  first  cuttings  for  fibre  being 
made  when  the  plants  are  five  years  old  from 
the  date  of  setting  out  in  the  field.  The  fila- 
ment is  yellowish  white  in  color,  straight, 
smooth,  and  clean,  sisal  ranking  second  to  ma- 
nila  in  value  as  a  cordage  fibre.  It  is  a  native 
of  Yucatan,  which  furnishes  the  bulk  of  the 
world's  supply,  the  Bahamas  and  very  recently 
Hawaii  contributing  a  little.  It  is  found  (.intro- 
duced) in  many  parts  of  Mexico  proper, 
throughout  the  VVest  Indies,  and  in  Central  and 
South  America.  Introduced  into  Florida  by 
Pcrrine,  in  1836,  and  into  the  Bahamas  by  Nes- 
bit,  in  1845,  Yucatan  plants  being  used,  and 
into  Hawaii,  from  Florida,  in  1893.  The 
growth  of  the  plant,  experimental  or  otherwise, 
has  been  extended  to  many  parts  of  tlie  world, 
commercial  cuhivation  having  been  attempted  in 
India  and  on  the  west  coast  of  .'\frica. 

The  commercial  supply  of  the  United  States 
is  mainly  derived  from  Yucatan.  In  Florida 
the  plants  are  found  growing  semi-wild  in  small 
tracts,  both  on  the  keys  and  east  and  west  coasts 
of  the  mainland.  Small  attempts  have  been 
made  from  time  to  time  to  establish  an  indus- 
try, but  it  is  doublful  if  the  culture  could  be 
rnade  to  pay  in  Florida,  especially  in  competi- 
tion with  the  vast  sisal  hemp  farms  of  Yucatan. 
The  Yucalan  industry  is  centred  at  Merida,  20 
miles  south  of  Progreso,  the  port  of  shipment. 
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On  the  larger  farms  systems  of  miniature  rail- 
ways are  laid  down  for  the  transportation  of 
the  bundles  of  cut  leaves  from  the  fields  to  the 
central  factories,  where  tlie  cleaning  or  scraping 
process  is  effected  by  powerful  machines.  The 
operation  consists  merely  of  removing  the  epi- 
dermis and  soft  cellular  tissue,  which  leaves 
the  fibre  clean  and  white;  it  is  then  dried  in 
the  sun,  and  baled  for  market.  Sisal  hemp  and 
manila  hemp  make  up  the  bulk  of  the  hard  fibre 
used  for  cordage  in  the  United  States,  the  larger 
portion  of  the  sisal  going  into  binder  twine  for 
binding  the  grain  crop,  though  considerable 
rope  is  made  from  it  for  inland  use.  While  some 
56,000  tons  of  manila  w'as  consumed  in  this 
country  last  year,  the  consumption  of  sisal  hemp 
amounted  to  nearly  90.000  tons,  worth  over 
$11,963,000,  the  fibre  costing  about  10  cents  in 
gold  in  Yucatan  per  pound. 

See  Special  Reports  (Nos.  i  and  5)  ;  Fibre 
Investigations,  Department  of  Agriculture;  'Sci- 
entific American  Supplement'  (No.  1,837,  2  Aug. 
1902);  Bulletins  Royal  Gardens,  Kew ;  Bulletin 
(No.  4)  Hawaiian  Agricultural  Experiment 
Station,  Honolulu;  and  James  M.  Rae,  'Report 
on  the  Fibre  Industry  of  the  Bahamas'  (Nassau 
1891).  See  Bahamas;  Cordage;  Fibre;  Hemp; 
Yuc.\TAN.  Ch.\rles  Richards  Dodge. 

Sis'cowet.  See  Lake  Trout. 
Sis'kin,  a  European  finch  (Fringilla  spiiius), 
greenish  in  general  color,  with  dusky  and  yel- 
lowish markings  and  the  under  surface  whitish. 
These  birds  are  usually  seen  in  small  flocks, 
haunting  the  margins  of  streams,  and  are  much 
sought  after  by  bird  catchers,  and  when  inter- 
bred with  the  canary  produce  a  hybrid  progeny 
with  a  sweet  mellow  song.  A  very  similar  Ca- 
nadian bird  is  known  as  the  pincsiskin ;  and  the 
name  is  sometimes  given  to  the  goldfinch. 

Sisley,  sTs-li,  Alfred,  French  painter:  b. 
Paris  1830;  d.  1899.  He  was  little  known  except 
as  a  promising  pujjil  of  Gleyre,  until  the  Im- 
pressionists held  their  exhibition  in  1874.  when 
his  boldness  and  originality  were  acknowledged. 
His  indebtedness  to  Corot  and  even  more  so  to 
Monet  is  apparent  in  all  the  landscapes  which 
he  produced,  characterized  as  these  are  by  poetic 
charm  and  remarkable  freshness  and  frankness 
in  color  and  detail.  Among  his  works  may  be 
mentioned:  'La  Seine  a  Saint  Mammes' ;  and 
'L'Inonclation,  Marly'    (1876). 

Sismondi,  sls-mon'di  (Fr.  ses-mofi-de), 
Jean  Charles  Leonard  Simonde  de,  Swiss  his- 
torian .and  jxililical  ecoMomist:  b.  tieneva  9  May 
1773;  d.  near  there  25  June  1842.  He  had 
scarcely  completed  a  careful  education  at  the 
College  and  the  Auditoire  of  Geneva  when  the 
overthrow  of  the  constitution  of  his  native  town 
obliged  him  to  flee  with  his  father  to  England. 
On  his  return,  two  years  after,  he  was  impris- 
oned, and  lost  the  grc.iter  part  of  his  prop- 
erty by  confiscation.  Similar  persecution  fol- 
lowed him  even  in  Tuscany,  whither  he 
proceeded  in  1795,  and  where  he  was  hated  by 
the  French  as  an  aristocrat,  and  by  the  Italians 
as  a  Frenchman ;  but  at  length,  on  his  return 
to  Geneva  in  1800,  he  was  allowed  to  live  in 
quietness  and  devote  himself  with  the  utmost 
diligence  to  literary  pursuits  without  declining 
to  bear  his  part  in  the  discharge  of  municipal 
functions.      His   first   published    work   appeared 
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in  1801,  and  was  entitled  <Tableau  de  I'Agricul- 
ture  Toscane.'  It  discards  all  appearance  of 
theory,  and  abounds  in  practical  details.  In 
1803  he  published  a  work  entitled  'De  la 
Richesse  Commerciale,  ou  Principes  d'Econo- 
mie  Politique  applique  a  !a  Legislation  du  Com- 
merce.' This  essay  was  afterward  remodeled  so 
as  to  form  the  groundwork  of  his  treatise  pub- 
lished in  1819  under  the  title  of  'Nouveaux 
Principes  d'Economie  Politique.'  He  had  be- 
come intimate  with  Madame  de  Stael.  and  in 
1805  accompanied  her  on  a  tour  through  Italy. 
The  associations  thus  awakened  appear  to  have 
called  his  attention  particularly  to  history.  The 
first  fruits  of  his  labors  in  this  department  ap- 
peared in  1807,  in  the  first  two  volumes  of  his 
'Republiques  Italiennes,'  which  ultimately 
reached  16  volumes,  and  was  not  completed  till 
1818.  It  was  followed  by  'De  la  Literature  du 
Midi  de  I'Europe'  (1813,  English  translation  by 
Roscoe,  1823).  His  "Histoire  des  Frangais' 
(1821-44)  occupied  the  greater  part  of  his  re- 
maining life.  It  was  carried  to  31  volumes, 
though  reaching  no  farther  than   1750. 

Sissoo,  or  Sissum.     See  Dalbergi.^. 

Sister-servants     of     Saint     Martha.     See 

Orders,  Religious. 

Sisterhood  of  the  Good  Shepherd;  Sister- 
hood of  the  Holy  Child ;  Sisterhood  of  the  Holy 
Family;  Sisterhood  of  the  Holy  Nativity.  See 
Orders,  Religious. 

Sisters,  Apostoline;  Sisters  of  the  As- 
sumption ;  Sisters  of  Atonement ;  Sisters  of 
Bethany ;  Sisters  of  Bon  Secours ;  Sisters  of 
Charity ;  Sisters  of  the  Divine  Compassion ; 
Sisters  of  the  Faithful  Virgin ;  Sisters  of  the 
Holy  Child  Jesus;  Sisters  of  the  Holy  Cross; 
Sisters  of  the  Holy  Ghost;  Sisters  of  Sagasse; 
Sisters  of  Mercy;  Sisters  of  Misericorde;  Sisters 
of  Our  Lady  of  Good  Counsel ;  Sisters  of  Our 
Lady  of  Perpetual  Help;  Sisters  of  the  Poor; 
Sisters  of  Providence ;  Sisters  of  Saint  Agnes ; 
Sisters  of  Saint  Ann  ;  Sisters  of  Saint  Augustine  ; 
Sisters  of  Saint  Benedict ;  Sisters  of  Saint  Bri- 
dget ;  Sisters  of  Saint  Dominic ;  Sisters  of  Saint 
Francis ;  Sisters  of  Saint  John  the  Baptist ;  Sis- 
ters of  Saint  John  the  Evangelist ;  Sisters  of 
Saint  Joseph;  Sisters  of  Saint  Alargaret;  Sis- 
ters of  Saint  Mary;  Sisters  of  Saint  Monica; 
Sisters  of  the  Sorrowful  Mother;  Sisters  of  the 
Transfiguration.     See   Orders,   Religious. 

Sistine  Chapel.     See  Vatic.\n.  The. 

Sistine  Madonna.     See  Madonna. 

Sistrum,  a  kind  of  rattle  or  jingling  in- 
strument used  by  the  ancient  Egyp- 
tians in  their  religious  ceremonies, 
especially  in  the  worship  of  Isis. 
It  consisted  of  a  thin  somewhat 
lyre-shaped  metal  frame  through 
which  passed  loosely  a  number  of 
metal  rods,  to  which  rings  were 
sometimes  attached. 

Sis5rphus,  sTsl-fiis.  a  well-known 
character  in  mythology,  often 
quoted  as  an  example  of  fruitless 
and  recurrent  toil.  He  is  related  to 
have  been  a  king  of  Corinth,  and  to  have  given 
offense  to  both  Jupiter  and  Pluto.  As  a  conse- 
quence he  was  condemned  after  death  to  roll  a 
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heavy  stone  to  the  top  of  a  hill,  on  reaching 
which  it  would  always  roll  back  again ;  thus 
making  his  punishment  eternal. 

Sita,  se'tii,  in  the  system  of  Hindu  divini- 
ties, the  wife  of  Rama,  or  Vishnu  incarnate,  car- 
ried off  by  the  giant  Ravana.  She  was  not  born, 
but  arose  from  a  furrow  when  her  father,  Ja- 
naka,  king  of  Mithila,  was  plowing.  The  word 
means  "furrow." 

Sitatunga.     See  Bushb.\ck. 

Sit'ka,  a  tribe  of  the  Koluschan  stock  of 
North  American  Indians,  formerly  residing  on 
Norton  Sound,  Alaska,  but  were  driven  there- 
from by  the  Russians  to  Baranof  Island,  where 
their  principal  village,  Sitka,  was  established. 
In  1880-1  they  numbered  720,  of  whom  540  re- 
sided at  Sitka;  in  i8go  their  population  was  815. 
In  addition  to  Sitka  they  had  temporary  villages 
at  Hot  Springs  and  Indian  River. 

Sitka  (formerly  New  Archangel),  Alaska, 
city  port  of  entry,  capital  of  the  Territory ;  on 
the  west  coast  of  Baranof  Island;  about  1.300 
miles  north  of  San  Francisco.  It  was  founded 
in  1799-1800  by  Alexander  Baranov,  the  then 
Russian  manager  of  Russian  America.  For  a 
time  Sitka  grew  in  importance  as  a  trading  sta- 
tion, and  even  as  a  manufacturing  town.  It  was 
for  a  time  the  commercial  port  not  only  of  Rus- 
sian America,  but  of  the  Pacific  coast  of  Amer- 
ica. The  managers  of  the  industries  which  made 
Sitka  of  importance  failed  in  some  of  their  new 
enterprises,  and  gradually  the  place  dwindled 
to  an  Indian  village  of  about  100  log  huts.  Such 
the  United  States  forces  found  it  when  they 
took  possession  18  Oct.  1867.  It  is  a  coaling  sta- 
tion for  the  United  States  navy  and  has  a  num- 
ber of  industries  which  not  only  supply  the 
local  needs,  but  which  are  a  means  of  trade  with 
the  neighboring  islands.  In  1903  there  were 
Russian  Orthodox,  Presbyterian,  Roman  Cath- 
olic, and  Protestant  Episcopal  churches.  There 
were  two  public  graded  schools,  and  the  Sitka 
Training  School  (Presbyterian),  an  industrial 
school.  In  the  training  and  industrial  schools, 
special  attention  is  given  to  farming  and  domes- 
tic science.  Pupils  from  Sitka  attend  the  In- 
dian School  at  Carlisle,  Pa.  Among  the  places 
of  interest  are  Saint  Michael's  Church,  built  in 
1816  by  the  Russian  Orthodox,  the  hospital,  and 
a  museum.  The  island  has  a  great  variety  of 
trees,  mosses,  and  flowers ;  over  300  different 
kinds  of  wild  flowers  have  been  found  here. 
Pop.  (1890)  1,190;  (1900)  1,396.  See  Alaska, 
Recent  Development  of. 

Sitting  Bull,  Sioux  Indian  chief:  b.  Dakota 
about  1837;  d.  15  Dec.  1890.  He  was  the  son 
of  Jumping  Bull  and  the  nephew  of  Four  Horns 
and  Hunting-His-Lodge,  all  Sioux  chiefs.  He 
was  first  named  The  Sacred  Stand ;  but  at  14. 
having  slain  and  scalped  his  first  enemy,  his 
name  was  changed  to  Sitting  Bull  (in  Indian, 
Tatanka  Yotanka).  As  a  young  man,  he  showed 
enmity  toward  the  whites  and  was  repudiated 
by  the  more  peaceable  members  of  the  tribe. 
During  the  Civil  War  he  led  in  massacres  of 
whites  in  Iowa  and  Minnesota,  and  in  1864  was 
driven  by  United  States  troops  into  the  Big 
Horn  country  and  to  the  Yellowstone.  In  1866 
he  made  a  pretense  of  treating  with  the  govern- 
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merit,  but  the  next  year  was  again  on  the  war 
path,  and  until  1876  was  almost  continually  en- 
gaged in  warfare  with  whites  or  friendly  In- 
diana. That  year  his  band  exterminated  the 
force  commanded  by  Gen.  Custer  sent  against 
them  on  the  Little  Big  Horn.  After  the  mas- 
sacre he  escaped  with  his  followers  into  Can- 
ada, and  there  remained  until  1879,  when  to  end 
a  precarious  existence  he  accepted  the  amnesty 
promised  by  Gen.  Miles  and  returned  to  United 
States  territory.  Though  submissive  he  was 
never  friendly  toward  the  government,  and  in 
1888  influenced  the  Indians  not  to  sell  their 
lands.  During  the  Messiah  craze  of  1890  his 
influence  was  considered  dangerous,  and  his 
arrest  was  ordered.  In  the  attempt  to  carry  out 
this  order  he  was  killed  together  with  his  son, 
several  chiefs,  and  members  of  the  Indian  police. 
SJut,  se-oot',  or  Assiut,  a-se-oot'  (ancient, 
Lycopolis),  Upper  Egypt,  (i)  The  cap- 
ital of  a  province  of  the  same  name, 
situated  in  a  fertile  district  near  the  left  bank 
of  the  Nile,  247  miles  by  rail  northwest  of 
Cairo.  The  town  is  about  three  quarters  of  a 
mile  west  of  the  river,  where  a  modern  barrage 
and  lock  in  connection  with  the  great  Nile  irri- 
gation scheme  (see  Assouan)  was  completed  in 
1902.  The  main  street,  running  east  and  west, 
is  about  three  miles  in  length.  Among  the  chief 
buildings  are  the  railway  station,  the  govern- 
ment buildings,  a  good  hospital,  public  baths, 
an  American  Presbyterian  mission  station,  with 
schools ;  mosques,  bazaars,  etc.  Near  the  town 
are  some  ancient  rock  tombs.  Siut  has  a  trade 
in  excellent  pottery,  linen,  leather  goods,  carved 
ivory,  natron,  soda,  and  corn.  Plotinus,  the 
great  Neo-Platonic  philosopher,  was  born  here 
m  205  A.D.  Pop.  (1897)  42,076.  (2)  The  prov- 
ince has  an  area  of  840  square  miles ;  pop. 
(1897)  782.720,  giving  932  to  the  square  mile; 
30.048  of  the  population  were  nomads  and  439 
foreigners. 

Siva,  se'va,  the  third  deity  in  the  great 
triad  of  Hindu  gods.  His  name  signifies  in 
Sanskrit  "happy,"  "of  good  omen,"  and  he  typi- 
fies both  destruction  and  reproduction.  His 
worshippers  are  called  Saivas,  and  they  assign  to 
him  the  first  place  in  the  Trimiirti  or  triad,  at- 
tributing to  him  also  many  attributes  which 
properly  belong  to  the  other  deities.  According 
to  the  Saivas  Siva  is  Time,  Justice,  Water,  the 
Sun,  the  Destroyer,  and  the  Creator.  He  is  rep- 
resented in  his  characters  of  the  god  of  regen- 
eration and  of  justice  as  riding  on  a  white  bull. 
He  has  five  heads;  three  eyes  —  one  on  his  fore- 
head, indicative  of  his  power  of  contemplation; 
two,  four,  eight,  or  ten  hands ;  and  in  the  middle 
of  his  forehead  a  crescent.  His  throat  is  dark 
blue;  his  hair  of  a  light  reddish  color,  thickly 
matted  together,  and  brought  over  his  head  so 
as  to  project  like  a  horn  from  his  forehead.  He 
wears  a  garland  of  human  skulls  around  his 
neck,  and  as  a  second  necklace  a  serpent ;  and 
in  his  hand  holds  a  trident,  surmounted  by  a 
skull,  and  one  or  two  human  heads.  He  is  often 
represented  as  entirely  covered  with  serpents, 
which  are  the  emblems  of  immortality.  His 
weapons  are  the  Khinhltira,  of  which  notliing  is 
known,  a  bow  called  Ajakmia,  a  thunderUilt, 
and  an  axe.  He  resides  on  the  wonderful  Mount 
Kailasa,  the  northern  peak  of  the  Himalaya. 
One   of   his    principal    attendants    is    Tandu,    a 


teacher  of  the  arts  of  dancing  and  mimicry, 
whence  Siva  is  the  patron  of  dancers.  Siva  has 
more  than  1,000  names,  which  are  detailed  at 
length  in  the  6gth  chapter  of  the  Siva-Purana. 
These  names  are  mostly  all  derived  from  his  at- 
tributes and  character,  .^mong  the  exploits  of 
Siva  is  recorded  his  having  cut  ofif,  in  a  fit  of 
anger,  one  of  the  five  heads  of  Brahma.  He 
likewise  beheaded  his  father-in-law,  Daksha,  for 
having  offended  his  wife :  but  on  the  interfer- 
ence of  the  gods  he  placed  a  ram's  head  on  the 
headless  trunk. 

Siva-snake,  the  king  cobra.  See  Hamadryad. 
Sivas,  se-vas',  or  Rhum,  Ai\a.  Minor,  (i) 
Capital  of  the  vilayet  of  that  name  on  the  Kizil 
Irmak,  170  miles  southwest  of  Trebizond.  It 
contains  some  fine  ruins  of  Seljuk  art,  chief  of 
which  are  the  mcdresses,  or  colleges  of  the  13th 
century.  One  of  them  contains  the  tomb  of 
Izz-ed-din  Kai  Kaiis  I.,  the  founder  (1210-19). 
In  the  Armenian  convent  are  preserved  several 
relics,  among  them  the  throne  of  Senekherim. 
The  heights  are  crowned  by  castles,  and  the  gen- 
eral view,  including  mosques,  minarets,  colon- 
nades, etc..  baths,  khans,  and  bazaars,  through 
which  wind  the  narrow  streets,  is  typically  Ori- 
ental. There  are  Armenian  churches.  American, 
and  Jesuit  schools  and  missions,  and  manufac- 
tories. On  the  route  from  Bagdad  to  Diarbeker 
and  Malatiyeh  and  thence  to  the  Black  Sea,  it  is 
important  commercially.  The  chief  manufac- 
tures are  coarse  cotton  cloth  and  woolen  hose. 
The  inhabitants  are  Moslems,  Armenians,  and 
Greeks.  Under  Diocletian  it  became  an  Armenian 
capital,  and  was  an  emporium  of  wealth  under 
Turkish  dominion.  1 172  it  was  captured  by 
the  Seljuk  sultan  of  Rum.  In  1400  when  the 
city  was  taken  by  Timur  it  was  a  considerable 
metropolis ;  but  never  recovered  from  the 
atrocities  perpetrated  at  that  time.  In  1895 
a  cruel  massacre  of  .\rmenian  Christians  again 
decimated  its  population.  Pop.  45,000.  (2) 
Sivas  is  a  large  vilayet,  and  one  of  the  most 
important  of  the  country.  Its  area  is  32,300 
square  miles.  It  has  a  productive  soil ;  the  main 
crops  are  wheat  and  barley ;  fruit  orchards  and 
vineyards  are  extensively  cultivated.  The  chief 
mineral  deposits  are :  silver,  lead,  salt,  coal,  iron, 
alum,  arsenic,  and  manganese.  The  exports  in- 
clude grain,  llour,  textiles,  tobacco,  opium,  wool, 
carpets  and  cattle.  The  principal  imports  are 
cotton  manufactures.  An  excellent  climate. 
Pop.   i.ogo.ooo. 

Sivash,  se-vSsh',  or  Putrid  Sea,  Russia,  a 
salt  lagoon  on  the  northeast  coast  of  the  Cri- 
mea. It  is  separated  from  the  Sea  of  Azov  by  a 
narrow  sand  bar,  and  has  an  area  of  over  900 
square  miles.  It  is  very  shallow,  and  its  water 
is  stagnant  and  very  salt. 

Sivathe'rium,  a  great  ungulate  mammal, 
almost  as  big  as  an  elephant,  whose  remains 
occur  in  good  condition  in  the  Pliocene  (Si- 
walik)  deposits  of  India.  .-Vfter  much  discussion 
its  place  has  been  decided  to  be  with  the  giraffes, 
although  it  has  many  similarities  to  such  aber- 
rant "antelopes"  as  the  pronghorn  and  the  saiga. 
The  male  had  two  pairs  of  horns,  supported  on 
bnny  cores,  as  in  living  antelopes,  sheep,  etc. 
The  front  pair  of  horns  (011  the  frontal  bones) 
were  of  simple  form,  while  the  larger  hinder 
pair  (on  the  parictals)  were  large,  p«lmated, 
and  much  like  those  of  a  modern  moose,  but  less 
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expansive.  Murie  has  suggested  that  the  siva- 
therium,  like  the  existing  prongbuck,  may  have 
shed  the  sheaths  of  its  horns  annuahy ;  and  this 
theory  may  account  for  the  fact  that  the  horn- 
sheaths  have  never  yet  been  found  in  a  fossil 
condition.  Vishniitlierium  and  Hydraspoihcnum 
are  closely  allied  genera. 

Stwah,  se'wa,  or  Ammon,  Egypt,  a  small 
oasis  320  miles  southwest  of  Cairo.  It  lies  be- 
low sea-level  and  consists  of  a  valley  dotted  by 
several  lakes,  prairies,  palm  groves,  gardens,  and 
fields;  abundantly  watered  and  enclosed  by  steep 
hills.  It  is  very  fertile,  has  an  abundance  of 
dates,  melons,  olives,  pomegranates,  grapes, 
beans,  barley,  wheat,  and  rice,  besides  salt. 
Basket-weaving  and  agriculture  are  the  chief  in- 
dustries. Artesian  wells  abound,  .^germih  is 
the  chief  town,  built  upon  steep  rocks,  and  con- 
tains some  ruins  of  temples,  and  deep  wells.  An 
Egj^ptian  gate  and  a  large  room  covered  with 
hieroglyphics  are  supposed  to  belong  to  an  an- 
cient royal  palace.  In  the  vicinity  is  the  Foun- 
tain of  the  Sun.  a  salty  spring.     Pop.  3,750. 

Six  Companies.     See  Chinese  Immigr.mion. 

Six  Nations,  The,  classed  as  Iroquois 
Indians,  occupied  from  time  immemorial  the 
Canada  border  along  the  Saint  Lawrence 
River,  as  well  as  a  long  stretch  of  territory  in 
New  York  extending  from  the  Hudson  River 
to  Lake  Erie.  A  Sixth  Nation  was  connected 
with  the  Canadian  group,  but  the  Arnerican 
Iroquois  were  known  as  The  Five  Nations. 
The  present  title  followed  the  adoption  by  the 
Five  Nations,  known  as  the  Iroquois  Confed- 
eracy, or  League,  of  the  Tuscaroras,  a  kindred 
people  who  had  drifted  into  North  Carolina,  and 
having  failed  to  secure  peaceable  relations  with 
the  increasing  white  emigration,  sold  out  their 
lands  and  removed,  between  the  years  1715  and 
1722,  to  the  vicinity  of  Oneida  in  the  colony  of 
New  York.  They  were  promptly  adopted  by 
the  Iroquois  Confederacy  as  a  Sixth  Nation. 
The  Senecas  gave  them  one  mile  square  of  land 
in  Niagara  County,  and  by  two  purchases  from 
the  Holland  Land  Company,  out  of  the  proceeds 
of  sales  in  North  Carolina,  they  secured  an 
aggregate  holding  of  6,249  acres,  which  they  still 
retain  near  Lewiston,  N.  Y. 

The  advent  of  the  white  man  upon  the  At- 
lantic coast  was  at  a  time  when  this  Iroquois 
League  had  practically  mastered  the  Algonquin 
tribes,  which  in  Canada,  New  England,  the  mid- 
dle colonies  and  the  West,  had  encircled  the  New 
York  Indians  as  by  a  girdle  of  fire.  The  Algon- 
quins  embraced  many  tribes  which  had  no  com- 
mon bond  of  union,  but  the  Iroquois  League, 
although  of  aristocratic  temper,  was  quite  re- 
publican and  representative  in  form.  Each 
Nation  managed  its  private  affairs  independently, 
through  chiefs  and  councils,  but  sent  delegates 
to  a  Federal,  or  National  Congress  or  Council, 
which  controlled  all  interests  that  were  com- 
mon to  the  represented  peoples.  Women  also 
were  recognized  as  having  a  decisive  voice  in 
the  election  of  delegates,  and  were  esteemed  as 
the  rightful  umpires  in  all  questions  of  war  or 
peace.  The  limit  to  which  men  were  to  be  sub- 
ject to  battle  risks  was  for  them  to  determine. 

Jefferson,  in  framing  a  Constitution  for  the 
United  States,  honored  these  peoples  by  the 
adoption  of  their  general  constitutional  system. 
The  Five  Nations  proper,  called  "cabin-builders" 


because  of  singular  skill  in  framing  houses,  gave 
to  the  stretch  of  land  occupied  by  them  in  New 
York,  the  name  "long  house,"  the  eastern  door 
of  which  was  guarded  by  the  fierce  and  warlike 
Mohawks,  where  the  river  of  the  same  name 
empties  into  the  Hudson,  while  the  western  door 
was  guarded  by  the  Senecas,  the  most  numerous 
and  skilful  of  all,  on  Lake  Erie.  The  Oneidas, 
by  Oneida  Lake,  the  Onondagas,  by  Onondaga 
or  Salt  Lake,  and  the  Cayugas,  by  Cayuga  Lake, 
completed  the  chain  of  confederated  Indian  ter- 
ritory. The  Federal  capital,  where  National 
Councils  were  held,  was  located  among  the 
Onondagas,  a  few  miles  south  from  the  later 
city  of  Syracuse,  and  here  the  National  Council 
fires  were  lighted  when  the  interests  of  the 
Nations  required  common  action  by  and  in  be- 
half of  all,  when  summoned  to  a  general  con- 
ference. Here  Hiawathe,  reverently  known  as 
"the  wise  man,"  announced  his  scheme  for  com- 
mon action,  as  they  assembled  for  his  counsels. 
His  appeal  reads  like  that  of  Jacob  to  the  He- 
brew Tribes  in  very  ancient  history,  when 
individual  characteristics  were  specifically  hon- 
ored, and  is  worthy  of  record  as  a  true  descrip- 
tion of  peoples  who  afterward  developed  such 
marvelous  endurance,  courage  and  advancement. 
It  reads  as  follows : 

"We  have  met,  members  of  many  Nations, 
many  of  you  from  a  great  distance  from  your 
homes,  to  provide  for  our  common  safety.  To 
oppose  those  foes  from  the  north  by  tribes,  and 
singly,  would  prove  our  destruction.  We  must 
unite  as  a  common  band  of  brothers  and  we  shall 
be  safe.  You,  Mohawks,  sitting  under  the 
shadow  of  great  trees  whose  roots  strike  deep 
into  the  earth,  w'hose  branches  spread  over  a 
vast  country,  shall  be  the  1st  Nation,  because 
you  are  warlike  and  mighty!  You,  Oneidas,  a 
people  who  recline  your  bodies  against  the  ever- 
lasting stone  that  cannot  be  moved,  shall  be 
the  2d  Nation,  because  you  give  good  counsel ! 
You,  Onondagas,  who  have  your  habitations  at 
the  great  mountain  and  are  overshadowed  by  its 
crags,  shall  be  the  3d  Nation,  because  you  are 
greatly  gifted  in  speech  and  are  mighty  in  war! 
And  you,  Cayugas,  whose  habitation  is  in  the 
dark  forest  and  whose  home  is  everywhere, 
shall  be  the  4th  Nation,  because  of  your  superior 
cunning  in  hunting !  and  you,  Senecas,  a  people 
who  live  in  the  open  country  and  possess  much 
wisdom,  shall  be  the  5th  Nation,  because  you 
understand  the  art  of  raising  corn  and  beans, 
and  making  cabins !  You,  Five  Nations,  great 
and  powerful,  must  unite  and  have  but  one  in- 
terest in  common,  and  no  foe  shall  be  able  to 
subdue  us.  If  we  unite,  the  Great  Spirit  will 
smile  upon  us !  Brethren,  these  are  the  words 
of  Hiawathe !  Let  them  sink  deep  in  your 
breasts  I" 

Each  description  was  typical  of  forest,  quarry, 
hill,  or  open  country  occupied  by  these  Nations, 
and  of  the  characteristics  which  later  history 
verified.  Coupled  with  this  community  of  in- 
terest was  a  subordinate  system  of  societies, 
tribes,  or  clans,  bearing  such  names  as  Wolf, 
Turtle.  Bear,  Snipe.  Beaver  and  others,  whose 
members  affiliated  with  brethren  of  similar  clans 
in  the  other  nations,  so  that,  to  cite  Morgan, 
"the  whole  race  was  woven  into  one  great  family 
of  households ;  and  during  the  whole  history  of 
the  League,  they  never  fell  into  anarchy  nor 
verged  upon  dissolution  from  internal  disorder." 
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The  advent  of  Champlain's  French  followers, 
with  firearms,  gave  fresh  stimulus  lo  Iroquois 
enterprise.  Securing  and  mastering  the  use  of 
as  many  guns  as  possible,  they  fearlessly  ex- 
tended their  range  of  triumphs.  In  1O43  they 
destroyed  the  Eries  and  pushed  for  the  Ohio.  In 
1670,  they  controlled  the  whole  country  between 
Lakes  Huron,  Erie  and  Ontario,  and  the  north 
bank  of  the  Saint  Lawrence  as  far  as  the  Ottawa 
River,  near  Montreal.  They  terrorized  New 
England,  and  in  1680  invaded  Illinois,  even  to 
the  Mississippi  River,  at  the  time  when  La  Salle 
•  was  preparing  to  descend  its  current  to  the  sea. 
The  Cherokees  upon  the  Tennessee,  and  the 
Catawbas  of  South  Carolina,  yielded  captives 
to  their  demand,  and  both  Lake  Superior  and 
Michigan  were  visited  by  their  warriors  and 
huntsmen.  Even  as  early  as  1607,  Captain  John 
Smith  met  a  band  of  the  Iroquois  in  their  canoes 
upon  the  upper  waters  of  the  Chesapeake  on 
their  way  to  the  territories  of  the  Powhatan 
Confederacy.  For  an  entire  century  they  were 
the  controlling  interior  power,  and  only  their 
protracted  wars  with  the  French  e.xhausted  their 
resources  and  limited  their  range  of  empire.  As 
early  as  153S,  Cartier  made  a  vocabulary  of  In- 
dian words,  showing  that  the  Iroquois  language 
was  spoken  by  tlie  Hurons  who  had  been  prac- 
tically conquered  and  absorbed  by  the  Iroquois. 
Parkman  writes,  ".\mong  all  barbarous  nations 
of  this  continent  these  stand  the  most  promi- 
nent." Martin,  in  his  'Crania  Americana* 
writes,  "The  brain  capacity  of  the  skull  of  this 
people  is  only  two  inches  less  than  that  of  the 
Caucasian.  They  are  unsurpassed  by  any  prim- 
itive people."  Morgan  writes,  "To  this  people 
France  must  chiefly  ascribe  the  final  overthrow 
of  her  magnificent  colonization  in  the  northern 
part  of  America."  Jeffries,  in  his  book  upon  the 
human  races,  writes,  that  "The  Five  Nations, 
at  the  landing  of  tlie  Pilgrims,  constituted  a 
rising  power  in  .America ;  and  had  not  New 
England  been  settled  by  Europeans,  it  is  most 
likely  that  the  Iroquois  would  have  extirpated 
the  inferior  tribes."  Certain  it  is  that  such  men 
as  Joseph  and  John  Brant,  and  other  Mohawks, 
and  others,  Senecas,  like  Cornplanter,  the  friend 
of  Washington,  Governor  Blacksnake,  and  Red 
Jacket,  were  of  rare  wisdom,  courage,  and  skill. 

Both  French  and  British  governments,  as 
well  as  Washington,  at  a  later  date,  respected 
their  land  tenures  and  treated  with  them  as 
independent  Nations ;  and  under  those  treaties, 
still  in  force,  they  retain  their  immense  land 
holdings,  legislate  for  themselves,  and  maintain 
their  own   courts. 

During  the  Revolutionary  War,  the  Oneidas 
in  vain  protested  against  the  alliance  of  either 
Nation  with  the  British.  Eventually,  together 
with  the  Oneidas,  they  sold  their  lands  and 
moved  to  Wisconsin,  where,  in  1890,  they  still 
niinihcred  1.710.  On  20  Aug,  1779.  for  wanlo.i 
depredations  by  them  committed,  General  Su'- 
livan,  in  the  battle  of  Chemung,  near  Elmiri, 
N.  v.,  destroyi'rl  their  villages,  orchards,  gar- 
dens, and  supplies,  including  more  than  1,000.000 
bushels  nf  corn.  The  Mohawks,  however, 
at  the  close  of  the  Revolutionary  War,  fear- 
ing punishment,  escaped  to  Canada.  The  Saint 
Regis,  nf  kindred  stock,  living  largelv  on 
the  south  bank  of  the  Saint  Lawrence  River, 
took  their  place  as  one  of  the  Six  Nations, 
and  are  still  represented  in  amicable  conference 


with  the  others.  The  accompanying  map  lo- 
cates the  land  holdings  of  each  surviving  peo- 
ple, as  well  as  the  small  handful  belonging  to 
the  Cornplanter  Reservation  just  across  the 
Pennsylvania  boundary  to  the  southward.  Its 
accompanying  table  also  gives  the  population 
and  acreage  representing  each  band,  the  land 
embracing  ^7,227  acres,  to  which  they  hold  abso- 
lute title. 

Under  the  nth  United  States  census  (1890) 
each  of  the  i,oog  families  was  visited,  and 
minute  details  were  secured  as  to  their  property, 
both  real  and  personal,  as  well  as  statistics  o£ 
buildings,  churches,  schools,  manufactures, 
farming  and  social  activities,  and  all  possible 
data  respecting  their  traditions,  religious  dis- 
tinctions, and  general  progress  in  civilized  us- 
ages and  law.  The  origin  of  tliese  peoples,  so 
manifestly  superior  to  other  North  .-Xmerican 
Indians,  cannot  be  definitely  established  through 
any  authentic  records.  Many  Hebrew  antece- 
dents characterize  their  laws  of  family  descent, 
and  among  the  Tonawanda  Senecas,  upon  the 
Reservation,  so  named,  biblical  Hebrew  names 
largely  predominate.  On  the  Tuscarora  Reser- 
vation there  was  excavated  from  a  mound  upon 
which  trees  indicated  an  origin  prior  to  the 
advent  of  the  Jesuits,  a  statuette-group,  repre- 
senting a  man  with  uplifted  face,  embracing  a 
child,  while  at  his  side  a  lamb  was  resting. 
Some  of  their  old  men  claimed  that  this  group 
was  a  memorial  of  the  interrupted  sacrifice  of 
Isaac  by  .\braham,  his  father.  .\  common  rec- 
ognition of  the  Great  Spirit  as  an  almighty  and 
beneficent  Father  obtains  among  all  these  peo- 
ples, as  an  iinmemorial  tradition,  and  nearly 
one  half  upon  several  reservations  retain  their 
ancient  rites  of  worship,  and  quite  largely  their 
dress,  along  with  observance  of  dances  and 
feasts,  derived  from  their  ancestors. 

They  opposed  enslavement  of  captured  pris- 
oners, made  regard  for  old  age,  for  children,  for 
orphans,  and  for  strangers,  matters  of  primal 
obligation,  and  worshipped  no  false  gods.  The 
forces  of  nature  were  not  deified,  but  all  were 
recognized  as  expressions  of  the  power,  wisdom, 
and  manifestation  of  the  Great  Spirit  in  his 
care  for  his  children  on  the  earth.  Their  re- 
gard for  heroic  and  beneficent  character  \vas  so 
marked  that  after  Handsome  Lake,  brother  of 
Tccuniseh,  introduced  what  was  styled  "the  new 
religion"  in  1807,  they  honored  Washington  by 
locating  him  at  the  gate  of  Paradise,  where,  on 
the  arrival  of  the  Iroquois,  he  lx)th  saluted 
and  recognized  the  salute  of  those  entering 
vithin  the  portal.  Nominally,  in  religious  niat- 
ters,  they  are  known  as  Pagan,  and  Christian. 
The.se  terms  simply  indicate  the  distinction  be- 
tween those  who  adhere  to  the  dress,  language, 
beads,  dances,  feasts,  and  ceremonies  of  their 
old  religion,  and  those  who  adopt  the  Caucasian 
language,  dress  and  social  habitudes  excUisively. 
The  Tuscaroras  are  Protestant  Christians,  how- 
ever, for  the  greater  part ;  and  the  Saint  Regis 
are  Roman  Catholics,  as  are  their  brethren  of 
the  same  name  across  the  Saint  Lawrence,  in 
Canada.  The  Tonawandas,  and  the  Onondagas, 
are  largely  Pagan. 

The  Senecas,  especially,  have  their  national 
presi<lent  and  council,  and  the  oflicial  council 
house  is  upon  the  Cataraugus  Reservation,  which 
excels  in  con^fortahle  homes,  fine  barns,  choice 
stock,  and  the  acquirements  of  advanced  modern 
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civilization.  The  Tuscaroras  excel  in  the  raising 
of  grains  and  fruit.  Good  churches  and  schools 
are  sufficient  for  their  needs,  and  in  musical  and 
other  social  and  aesthetic  lines  their  natural 
tastes  find  enjoyable  exercise.  The  Cataraugus 
Agricultural  Fair  is  noted  for  its  exhibits  of 
choice  stock,  fruit,  implements,  and  domestic 
manufactures,  and  for  many  years  temperance 
societies  have  held  an  annual  convention  in  the 
interest  of  that  reform. 

The  problem  of  their  future  condition,  so 
long  as  their  great  land  holdings  excite  the  envy 
and  thirst  of  outsiders,  is  yet  to  be  solved  by 
such  ultimate  adjustment  of  their  relations  to 
neighboring  white  settlements  as  they  may  vol- 
untarily accept,  by  agreement  with  the  Federal 
and  New  York  authorities.  They  are,  practi- 
cally, tenants  in  common,  on  each  reservation 
cluster,  and  each  family  may  have  such  land 
as  it  can  utilize,  and  also  devise  the  same  by 
will,  except  to  whites  or  aliens.  Children  take 
the  mother's  rights,  and  marriage  with  the 
whites  is  rare  and  opposed.  Their  own  Peace- 
maker's Courts  have  probate  jurisdiction,  and 
except  in  the  matter  of  crimes,  and  postal  ser- 
vice, they  constitute  a  rcgniim  in  regno  within 
the  United  States.  Even  the  40-mile  strip,  one 
mile  wide,  along  the  Allegheny  River,  including 
the  city  of  Salamanca,  pays  a  ground-rent  for 
land  used  for  building  purposes. 

In  the  year  iSgo,  the  aggregate  population  of 
the  Iroquois,  including  Canada,  was  15,870,  a 
larger  aggregate  than,  as  taken  at  14  previous 
estimates,  since  1660,  and  the  New  York  Indians 
had  increased  to  the  ntnnber  of  ;;.I33-  The  ag- 
gregate in  the  United  States  and  Canada  in  1877 
was  estimated  at  only  13.666. 

Consult :  Special  Census  Bulletin  of  the  Six 
Nations  (1892):  Indian  Vol.  nth  Census 
Schoolcraft,  'Indian  Tribes';  Martin,  'Crania 
Americana'  ;  Drake.  'History  and  Biography  of 
the  American  Indians'  ;  Morgan,  'Indians  of 
New  York'  ;  Jeffries.  'History  of  the  Human 
Races';  Johnson,  'Six  Nations  and  Tuscaro- 
ras, et  al.'       Henry  B.  Carrington,  U.  S.  A. 

Six-principle  Baptists,  an  American  sect  of 
Baptists,  claiming  origin  in  Rhode  Island.  The 
six  principles  from  which  they  derive  their 
name  are,  repentance  for  dead  works,  faith 
toward  God,  the  doctrine  of  baptism,  laying  on 
of  hands,  resurrection  of  the  dead,  and  eternal 
judgment   (Heb.  vi.   1-3).     See  B.\ptists. 

Sixtus,  siks'tus,  the  name  of  five  popes,  as 
follows ; 

Sixtus  I.,  Saint.  He  succeeded  Alexander 
I.  in  119,  and  suffered  martyrdom  in  127. 

Sixtus  II.,  Saint:  d.  258.  He  succeeded 
Stephen  I.  in  257.  and  according  to  some  ac- 
counts was  an  Athenian  philosopher  before  pro- 
fessing Christianity.  He  was  martyred  during 
the  persecution  of  the  Christians  by  Valerianus. 

Sixtus  III.,  Saint:  d.  440.  He  succeeded 
Celestine  I.  in  432.  He  was  active  in  attempting  to 
reconcile  the  disputes  existing  in  the  Eastern 
Church,  particularly  in  the  case  of  Cyril,  bishop 
of  Alexandria,  and  John  of  Antioch.  Several 
letters  by  him  with  regard  to  those  controversies 
are  extant.  He  was  a  munificent  patron  of 
learning,  and  is  stated  to  have  left  a  large  sum 
to  be  expended  in  the  adornment  of  ecclesiastical 
structures. 


Sixtus  IV.  (Francesco  della  Rovere.  fr!in. 
ches'ko  del'la  ro-va'ra) :  b.  Savona  22  July 
1414;  d.  13  Aug.  1484.  He  was  the  son  of  a 
Genoese  fisherman,  and  entered  the  Franciscan 
order,  where  his  learning  and  eloquence  soon 
attracted  attention.  His  abilities  secured  him 
the  chair  of  divinity  at  Padua  and  other  Ital- 
ian universities,  and  he  also  became  general  of 
his  order.  He  was  made  cardinal  by  Paul  II., 
whom  he  succeeded  in  1471  through  the  influ- 
ence, it  was  supposed,  of  Cardinal  Bessarion, 
whose  close  friend  he  was.  He  was  an  en- 
lightened patron  of  art  and  during  his  occupancy 
of  the  papal  chair  the  Sistine  Bridge  was  erected 
and  the  famous  Sistine  Chapel.  Many  of  his 
relatives  were  advanced  to  high  places  of  profit 
by  him,  and  for  this  he  was  much  criticised.  He 
reformed  the  papal  coinage  and  did  much  to  im- 
prove and  beautify  Rome. 

Sixtus  V.  (Felix  Peretti,  fa'leks  paret'te): 
b.  near  IMontalto  18  Dec.  1521 ;  d.  Rome  27  Aug. 
1590.  His  boyhood  was  spent  as  a  swineherd; 
but,  giving  early  indications  of  an  aspiring  dis- 
position, he  was  admitted  to  the  Franciscan  or- 
der in  1534,  and  received  the  usual  strict  educa- 
tion and  instruction  of  the  monasteries.  In  1544 
he  gave  instruction  in  the  canon  law  at  Rimini, 
and  in  1546  at  Siena.  In  1548  he  was  made 
priest,  doctor  of  divinity,  and  superintendent  of 
the  monastic  school  of  Siena.  In  1556 
he  removed  to  Venice,  where  he  was 
appointed  superintendent  of  the  Franciscan 
school,  and  afterward  inquisitor-general.  In 
1560  he  quitted  Venice  and  proceeded  to 
Rome,  where  the  pope  conferred  upon  him 
several  dignities.  Some  years  later  (1565) 
he  attended  the  papal  legate  to  Spain  as  the 
theologian  of  the  embass}',  and  while  here  ac- 
quainted himself  with  the  policy  of  the  Spanish 
court.  In  1570  he  was  made  cardinal  by  Pius 
V.  He  was  elected  to  the  Papal  See  in  1585,  and 
during  his  five  years'  administration  devoted 
himself  with  great  vigor  to  the  reform  of  abuses 
both  civil  and  ecclesiastical.  Under  his  imme- 
diate predecessors,  Pius  V.  and  Gregory  XIII. , 
the  civil  disorder  was  excessive  in  the  states  of 
the  Church,  crimes  had  gone  unpunished,  and 
hordes  of  brigands  infested  the  whole  country. 
All  this  was  now  remedied,  stern  justice  was  ad- 
ministered on  all  hands,  the  country  cleared  of 
robbers,  and  under  the  security  thus  produced, 
agriculture,  commerce,  and  industry  flourished 
anew.  Sixtus  rounded  a  new  university  at 
Fermo,  and  new  colleges  at  Rome  and  Bologna; 
and  embellished  Rome  with  numerous  and  use- 
ful structures,  among  others  the  present  build- 
ing of  the  Vatican  Library.  He  published  a 
new  edition  of  the  'Septuagint'  in  1587,  and 
one  of  the  'Vulgate,'  with  improvements,  in 
1590,  besides  corrected  editions  of  the  Church 
Fathers.  He  displayed  the  same  energy  in  the 
spiritual  administration  of  the  Cnurch,  re-estab- 
lished discipline  in  the  religious  orders,  and 
founded  or  reformed  several  congregations  of 
cardinals  and  other  officers.  He  fixed  the  number 
of  cardinals  at  70.  He  took  a  part  in  most  of  the 
great  events  that  then  agitated  Europe.  He 
encouraged  and  supported  Henry  III.  against 
the  Huguenots.  Philip  II.  against  England,  and 
Archduke  Maximilian  when  he  was  a  candidate 
for  the  Polish  crown.  The  great  aim  of  his  for- 
eign policy  was  the  promotion  of  the  cause  of 
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Roman  Catholicism  throughout  all  Chriatendom 
against   Protestantism. 

Si'zar,  a  term  used  in  the  University  of 
Cambridge,  and  at  Trinity  College,  Dublni,  to 
denote  a  class  of  students  of  limited  means  who 
usually  receive  their  commons  free  and  are  pe- 
cuniarily assisted  otherwise.  They  were  origi- 
nally required  to  perform  certain  duties  of  a 
menial  character,  but  this  practice  has  long  ago 
fallen  into  desuetude.  Formerly  there  was  a 
similar  class  of  students  at  O.xford  called  servi- 
tors. 

Size,  a  glue  or  adhesive  varnish  used  in 
many  industrial  pursuits.  House-painters'  size 
is  prepared  from  shreds  of  leather  boiled  and 
strained ;  papermakers  use  two  kinds,  one  made 
from  hide  cuttings,  alum,  and  soap,  and  a  sec- 
ond of  rosin  and  potash ;  and  the  size  employed 
in  gilding,  japanning,  etc.,  is  variously  composed 
of  linseed  oil,  copal,  red  leather,  litharge,  ver- 
milion, etc.,  with  turpentine. 

'Skagen,  ska'gen.  Cape,  or  The  Skaw,  ska, 
Denmark,  the  extreme  northern  point  of  Jut- 
land. It  is  a  low  sand  bar  or  narrow  tongue 
of  land  carrying  near  its  extremity  an  important 
lighthouse. 

Skager  Rack,  skag-er-rak',  or  Skagerrak, 
the  broad  channel  connecting  the  North  Sea 
with  the  Kattegat,  and  separating  Norway  from 
Jutland.  It  is  about  125  miles  long  and  70  to  go 
miles  wide.  Its  southern  part  is  shallow  and 
beset  with  sand-banks,  but  it  is  very  deep  along 
the  Norwegian  coast.  Its  navigation  is  danger- 
ous on  account  of  frequent  and  violent  storms. 

Skagway,  skag'wa,  or  Skaguay,  .\laska, 
city,  on  Chilkat  Inlet,  at  the  head  of  Lynn  Canal. 
It  is  at  the  entrance  to  White  Pass  and  near 
Chilkoot  Pass;  about  180  miles  north  of  .Sitka. 
It  is  on  the  White  Pass  &  Yukon  Railroad, 
■which  with  other  railroads  and  with  water 
routes  makes  a  continuous  rail  and  water  route 
from  Skaguay  to  Seward  Peninsula.  (See 
Alaska,  Recent  Develoi'.ment  of.)  There  were 
trading  stations  in  the  vicinity,  and  it  may  be  on 
the  site  of  the  present  city,  but  they  were  estab- 
lished and  abandoned  to  suit  the  needs  of  the 
traders.  The  settlement  of  the  present  city  be- 
gan in  1897  when  a  miner  from  Minneapolis, 
I  Minn.,  opened  a  wagon  road  across  White  Pass 
from  the  Canadian  gold  fields.  Prom  a  town  of 
tent-cloth  dwellings  it  has  become  a  fairly  well- 
built  city,  with  manufactories  and  stores  to  meet 
the  demands  of  a  large  number  of  the  mining 
camps  of  the  interior.  In  1809  a  college  was 
established  with  Doctor  La  Alotte  Cordon,  an 
Oxford  graduate,  as  president  and  with  50  pupils 
in  attendance. 

In  1903  there  were  four  public  schools,  and 
Presbyterian,  Roman  Catholic,  Protestant  Epis- 
copal, and  Methodist  churches.  Pop.  (1900) 
3.1 17. 

Skald,  skald  or  skold  (in  Old  Norse 
Skald,  poet),  a  title  applied  to  certain  men 
skilled  in  composing  panegyrics,  a  form  of  the 
poetic  art  which  was  distinct  from  the  Edda, 
the  latter  being  much  more  artless  and  simple 
as  it  was  in  fact  intended  for  the  ear  of  the 
people.  The  earliest  of  these  Skalds  was  the 
mytliical  Slarkndh  the  Old.  The  following  are 
the  names  of  the  most  famous  of  his  successors: 
Thjodolf,  author  of  <Ynglinga-tal' ;  and  Thor- 


bjorn  the  minstrel  and  author  of  'Haralds-mal,' 
both  of  whom  flourished  at  the  end  of  the  9th 
century  at  the  court  of  Harold  of  the  Bright 
Hair.  In  the  loth  century  lived  the  Norwegian 
skald  Eyvind  who  sang  the  exploits  of  the 
famous  'Hakonar-mal*  ;  and  the  Icelander  Egil, 
who  gave  his  name  to  the  Egils-Saga.  More 
obscure  are  Hallfredh,  Gunlaug,  Glum,  Eyjolf, 
etc.  The  last  of  the  skalds  was  Skurla  who  died 
1284. 

Consult:  Grondal,  'Clavis  Poetica'  (1864); 
Baldisarson,  <Islendingadrapa*  (edited  by 
Mobius  1874)  ;  Wisen,  'Carmina  Norroena* 
(1889)  ;  Anderson,  'Norse  Mythology*   (1875). 

Skarpanto,  skar'pan-t5,  or  Scarpanto.  See 
Carpathos. 

Skat,  an  intricate  game  of  cards  originat- 
ing in  Germany  about  the  year  1800.  Thirty-two 
cards  are  used  and  three  or  four  persons  take 
part  in  the  game,  altliough  but  three  are  active 
players.  Each  player  holds  ten  cards,  two  being 
laid  aside  for  the  "skat."  The  use  of  these  two 
cards  determines  the  game.  For  a  complete  de- 
scription of  the  game  consult  Hoffman,  'Book  of 
Skat';  Eichhorn,  'American  Skat.' 

Skate.     See  Ray. 

Skates  and  Skating.  A  skate  consists  of  a 
frame  shaped  somewhat  like  the  sole  of  a  shoe, 
underneath  which  is  fastened  a  metallic  runner, 
the  whole  being  intended  to  be  fastened,  one 
under  each  foot,  for  gliding  rapidly  over  the 
ice.  Skating  seems  to  be  of  great  antiquity,  men- 
tion being  made  of  it  in  the  Edda.  Both  in 
Edinburgh  and  in  London  skating  was  a  highly 
popular  amusement  several  centuries  ago.  In 
Holland,  from  time  immemorial,  skates  have  been 
used  by  all  classes  of  people  upon  the  canals  and 
rivers  for  the  facility  of  locomotion  they  afford. 
Great  variety  in  the  manufacture  of  skates  has 
been  introduced  within  a  comparatively  short 
period.  In  tlie  irost  improved  forms  the  wood 
of  the  older  skate  has  been  replaced  by  metallic 
fittings,  and  the  skate  is  attached  to  the  foot 
by  spring  fastenings,  which  obviate  the  need 
for  straps.  Figure  skating  is  now  much  prac- 
tised in  the  United  States,  Canada,  Holland,  Ger- 
many. Norway,  Sweden,  and  Denmark ;  but  the 
nature  of  the  skating  in  vogue  is  calculated  to 
excite  astonishment  at  the  acrobatic  dexterity 
displayed  rather  than  pleasure  at  the  grace  and 
elegance  of  the  gliding  movement  which  should 
distinguish  good  figure  skating. 

Skeat,  skct,  Walter  William,  English 
scholar:  b.  London  21  Nnv.  i8,!5.  lie  was  grad- 
uated from  Christ  College,  Cambridge,  in  1858, 
and  two  years  later  became  a  fellow  of  his  col- 
lege and  curate  of  East  Dereham,  in  Norfolk. 
In  1862  he  went  to  Godalming,  in  .Surrey,  as 
curate.  He  was  appointed  a  mathematical  lec- 
turer of  Christ's  College  in  i8()4,  and  since  1878 
has  held  the  Eriington  and  Bosworth  professor- 
ship of  Anglo-Saxon  in  the  university.  Skeat's 
work  in  the  philology  of  the  English  language, 
especially  in  its  okler  forms,  is  of  the  utmost 
value,  and  has  contributed  inuch  to  stimulate 
interest  in  such  studies.  His  chief  original  pub- 
lications in  this  department  are:  *A  Mncso-Gothic 
Glossary'  (|8()8);  'Etymological  Dictionary  of 
the  English  Language'  (1879-84),  his  most  im- 
portant work;  'Concise  Etymological  Diction;iry 
of  the  English  Language'    (1882;   new   cd.,  re- 
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written  and  rearranged,  1901)  ;  'Principles  of 
English  Etymology'  (two  series,  1887  and  1891)  ; 
<  Primer  of  English  Etymology'  C1892),  a 
smaller  work  based  upon  the  preceding,  but  deal- 
ing only  with  the  native  element;  'The  Chaucer 
Canon,  with  a  Discussion  of  the  Works  asso- 
ciated with  the  name  of  Geoffrey  Chaucer' 
(igoo)  ;  'Place  Names  of  Cambridgeshire* 
(igoi);  and  'Notes  on  English  Etymology' 
(1901).  Among  numerous  editions  of  English 
texts  which  he  has  edited  for  various  societies 
and  publishers  may  be  cited  'Lancelot  of  the 
Laik>  (1865):  'Havelok  the  Dane'  (1868);  'The 
Vision  of  William  concerning  Piers  the  Plow- 
man' (1886),  giving  the  three  texts  parallel,  with 
notes,  glossary,  etc.;  '.Efric's  Lives  of  Saints' 
(1882-98);  Chatterton's  'Poems'  (1871)  ;  'The 
Works  of  Chaucer'  (with  notes,  glossarj',  etc., 
1894-5)  ;  ^\''th  a  supplementary  volume  of  spuri- 
ous Chaucerian  pieces,  1897)  ;  and  'The  Student's 
Chaucer'  (1895).  He  founded  the  English  Dia- 
lect Society  in  1873,  and  was  its  chief  member 
during  the  23  years  of  its  existence.  For  it  he 
prepared  several  provincial  glossaries,  and  upon 
these  and  other  publications  of  the  society  the 
new  'Dialect  Dictionary'  is  based.  'A  Student's 
Pastime'  (1896)  consists  of  articles  contributed 
by  him  to  'Notes  and  Queries.'  He  has  also 
translated  Uhland's  'Songs  and  Ballads' 
(1864). 

Skee,  or  Ski,  a  wooden  snow-shoe,  or  run- 
ner of  wood,  from  five  to  ten  feet  long,  an  inch 
or  more  thick  at  the  middle,  but  thuiner  toward 
the  ends,  and  curved  up  in  a  curve  at  the  front. 
The  skee  is  popularly  worn  in  Norway  and  other 
northern  countries.  The  fastening  of  the  skee 
to  the  feet  is  very  simple,  consisting  of  a  loop 
of  leather  for  the  toe  and  a  band  which  passes 
from  this  around  the  heel  of  the  shoe,  thus  mak- 
ing the  skee  and  the  foot  as  firm  as  possible, 
which  is  necessary  in  order  to  steer  well,  while 
full  freedom  is  allowed  the  heel  to  rise  from  the 
skee  at  every  movement.  When  first  putting  on 
the  skee  a  balancing  stick  is  necessary,  and,  in- 
deed, it  will  be  found  indispensable  for  some 
time ;  the  most  skilful  runners  need  but  a  small 
stick.  An  ordinary  skee  runner  is  expected  to 
maintain  a  gait  of  8  or  9  miles  an  hour  for  quite 
a  length  of  time.  The  longest  race  on  skees,  the 
distance  being  nearly  140  miles,  was  run  in  less 
than  22  hours,  rests  included.  A  race  in  Chris- 
tiania  won  by  a  peasant  in  less  than  5  hours 
covered  32  miles,  laid  out  over  hilly  ground 
including  all  kinds  of  difficulties  calculated  to 
test  the  competitors'  skill.  The  annual  tourna- 
ments held  in  the  principal  cities  of  Sweden  and 
Norway  are  the  great  sporting  events  of  the  year 
and  when  the  noted  jumpers  are  to  run,  the  king 
is  sure  to  attend,  the  great  feature  of  the  sport 
being  the  ability  to  take  long  flying  leaps.  There 
have  been  a  number  of  skee  tournaments  in  Min- 
nesota, and  the  number  of  runners  in  the  United 
States  has  increased  to  an  extent  that  has  war- 
ranted the  organization  of  a  National  .Associa- 
tion. The  skee  is  in  popular  use  in  the  Rocky- 
Mountains  and  in  Canada. 

Skeed.     See  Skid. 

Skel'eton,  the  more  or  less  hard  structures, 
mainly  of  bony  nature,  which  form  the  internal 
axis  of  support  of  the  soft  parts  in  the  higher  or 
vertebrate  animals.  The  term,  however,  is  used 
in  comparative  anatomy  to  designate  supporting 


parts  not  only  of  internal,  but  also  of  external 
nature.  Anatomists  thus  speak  of  an  endoskele- 
ton  as  proper  to  the  vertebrates,  but  both  verte- 
brates and  invertebrates  may  have  certain  hard 
parts  developed  on  the  exterior  of  their  bodies 
(for  example,  shell  of  lobster,  scales  of  fishes, 
etc.),  and  to  the  latter  class  of  structures  is  ap- 
plied the  name  exoskeleton.  The  parts  of  any 
endoskeleton  may  generally  be  grouped  under 
the  two  heads  of  the  spinal  or  axial  skeleton,  and 
the  appendicular  parts.  The  former  includes  the 
skeleton  of  the  head  and  trunk,  the  latter  that 
of  the  limbs.  The  spinal  skeleton  involves  the 
consideration  of  the  skull  (q.v.),  spinal  or  verte- 
bral column,  composed  of  its  various  vertebra?, 
and  of  the  thorax  (q.v.)  or  chest,  and  pelvis 
(q.v.).  The  composition  of  the  skull  forms  a 
subject  of  great  intricacy,  and  involves  many 
highly  technical  considerations.  The  more  gen- 
eral characters  of  the  skull  are  noted  in  a  sepa- 
rate article  (see  Skull).  The  vertebrae  or  com- 
ponent parts  of  the  spine  or  backbone  consist 
each  of  a  solid  piece  or  body,  attached  to  which 
are  various  processes.  The  spinal  arches  spring 
from  the  posterior  part  of  each  vertebra,  and 
unite  to  form  the  spinous  process ;  the  spinal 
cord  itself  being  protected  within  the  canal 
formed  by  the  apposition  of  the  arches  of  the 
vertebrae.  In  man  seven  cervical  or  neck  verte- 
brx,  12  dorsal  and  five  lumbar  vertebrx  exist 
as  separate  bones.  The  sacrum  (q.v.)  and 
coccyx,  forming  the  terminal  part  of  man's  spine, 
are  composed  of  united  vertebrae.  The  ribs  in 
man  correspond  in  number  with  the  dorsal 
vertebrae.  The  limbs  consist  of  homologous  or 
corresponding  parts,  and  are  attached  to  a  series 
of  bones  constituting  the  "arch"  or  support  of 
the  fore  and  hind  limbs  respectively.  The 
scapulae  or  shoulder-blades  and  collar-bones  or 
clavicles  constitute  the  shoulder-girdle  (see 
Shoulder-joint),  or  arch  supporting  the  fore 
or  upper  limb,  while  the  lower  limb  is  attached 
to  the  pelvic  arch  or  pelvis.  The  upper  limb 
"onsists  of  the  humerus  or  bone  of  the  upper 
arm ;  the  radius  and  ulna,  or  bones  of  the  fore- 
arm ;  the  carpal  or  wrist  bones :  the  metacarpal 
bones,  or  those  of  the  palm :  and  the  phalanges, 
or  bones  of  the  fingers.  The  lower  limb  con- 
sists of  the  femur  or  thigh-bone;  the  tibia  (shin) 
and  fibula  or  bones  of  the  leg;  the  tarsal  bones 
or  those  of  the  ankle,  corresponding  to  those 
of  the  wrist;  the  metatarsus  or  instep;  and  the 
phalanges  or  bones  of  the  toes.  See  An.^tomy; 
Bone;  Osteology. 

Skel'ton,  John,  English  poet:  b.  apparently 
in  Norfolk  about  1460;  d.  London  21  June  1529- 
He  studied  at  both  Oxford  and  Cambridge,  and 
from  both,  as  well  as  from  the  court,  he  re- 
ceived the  laureateship.  In  1498  he  took  hnly 
orders,  and  subsequently  was  appointed  to  the 
benefice  of  Diss  in  Norfolk.  In  an  epistle  dedi- 
cated to  him  by  Erasmus,  that  writer  declared 
him  to  be  the  lumen  ct  decus  of  British  letters. 
In  the  pulpit  he  was  remarkable  for  his  buffoon- 
eries, and  according  to  .\nthony  a  Wood  was 
esteemed  "fitter  for  the  stage  than  for  the  pew 
or  pulpit."  There  were  three  objects  at  which 
be  delighted  to  aim  his  satire  — the  mendicant 
friars,  Lily  the  grammarian,  and  Cardinal  Wol- 
sey.  His  attack's  on  Wolsey  at  length  aroused 
the  resentment  of  that  prelate  and  an  order 
being    issued    for    his    apprehension,    he    took 
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refuge  in  the  sanctuary  at  Westminster,  where 
the  abbot  afforded  him  protection  until  his  death, 
not  long  before  the  fall  of  W'olsey.  His  works 
comprise  among  others  the  drama  or  morality 
of  'Magnyfycence'  ;  a  satire  on  Wolsey,  cntillod 
'Why  come  ye  not  to  Courte?';  the  'Tunning 
(that  is  the  brewing)  of  Elynor  Rummyng,'  a 
humorous  picture  of  low  life;  and  the  'Book  of 
Phylyp  Sparrow,'  an  elegy  on  the  sparrow  be- 
longing to  the  "goodly  maid"  Jane  Scroope, 
which  was  killed  by  a  cat.  The  last  is  the  most 
poetical  of  his  pieces.  It  is  said  that  his  own 
opinion, 

Though  my  rime  be  ragged, 

Tatter'd  and  jagged,     .     ,     . 

It  hath  in  it  some  pith. 

is  reasonably  just.  The  best  edition  of  his  works 
is  by  the  Rev.  Alexander  Dyce   (1843). 

Skene,  sken,  William  Forbes,  Scottish  his- 
torian and  Celtic  scholar:  b.  Inverie,  Inverness- 
shire,  7  June  1809;  d.  Edinburgh  29  Aug.  1892. 
He  was  educated  at  Saint  Andrews  and  Edin- 
burgh Universities.  In  1832  he  became  a  writer 
to  the  'Signet,'  and  was  for  some  40  years  the 
head  of  a  prominent  legal  firm.  From  an  early 
age  he  devoted  his  leisure  to  archaeological  and 
historical  research.  His  chief  works  include: 
'The  Highlanders  of  Scotland,  their  Origin, 
History,  and  Antiquities'  (1837)  ;  'The  Four 
Ancient  Books  of  Wales*  (1868);  and  'Celtic 
Scotland,  a  History  of  Ancient  Alban' 
(1876-80).  Besides  the  above  he  edited  'The 
Dean  of  Lismore's  Book,  with  Introduction  and 
Notes'  (1861)  :  'Ancient  Gaelic  Poetry'; 
'Chronicles  of  the  Picts  and  Scots,  and  other 
Early  Memorials  of  Scottish  History'  (1867); 
and  Fordun's  'Chronicles  of  the  Scottish  Na- 
tion' (1S71).  In  1881  he  was  appointed  his- 
toriographer  royal   for   Scotland. 

Sker'rett,  Joseph  Salathiel,  American  naval 
officer:  b.  Chi'licothe,  Ohio,  18  Jan.  1833;  d. 
Washington,  D.  C,  31  Dec.  1896.  He  was  ap- 
pointed a  midshipman  in  the  navy  in  1848  and 
served  with  the  African  squadron  engaged  in  the 
extermination  of  the  slave  trade  and  was  on 
the  Saratoga  when  she  captured  the  Nightingale, 
the  last  of  the  American  slavers,  with  1,000 
slaves  on  board.  He  was  promoted  lieutenant- 
commander  in  1862  and  as  commander  of  the 
gunboat  Aroostook  of  the  Western  Gulf  squad- 
ron, successfully  attacked  the  Confederate  forti- 
fications at  the  mouth  of  the  Brazos  River, 
Texas.  He  was  promoted  commander  in  1867, 
and  in  command  of  the  Portsmouth  in  1873 
averted  the  threatened  revolution  in  Honolulu. 
While  in  charge  of  the  Richmond  of  the  Asiatic 
squadron  in  1881-4  he  settled  the  trouble  in 
which  the  United  States  consul  at  Samoa  had 
become  involved.  He  was  on  duty  at  the  Naval 
Asyhim  in  Philadelphia  in  1884-6,  commander 
of  the  Pacific  station  in  1892-3  and  in  i8<>3  be- 
came commander  of  the  Asiatic  squadron. 

Skerryvore,  sker-i-vor',  Scotland,  an  exten- 
sive reef  lying  about  12  miles  southwest  from 
the  Isle  of  Tyrce  on  the  west  coast  of  Scotland, 
in  the  fairway  of  vessels  making  for  the  Clyde 
and  Mersey.  The  reef  was  long  a  danger  to 
navigation  until  the  completion  of  the  celebrated 
Skerryvore  lighthouse  in  1844.  The  tower  de- 
signed and  erected  by  .Man  Stevenson  is  137  feet 
H  inches  in  height,  42  feet  in  diameter  at  base, 
decreasing  to   16   feet   at   top.     For  26   feet   in 


height  the  tower  is  solid.  /Vbove  the  solid  the 
interior  is  12  feet  in  diameter,  divided  into 
nine  stories,  surmounted  by  a  lightroom  and 
lantern.  Operations  were  commenced  on  the 
rock  in  1838,  and  the  light  was  exhibited  in  Feb- 
ruary 1844;  it  has  a  range  of  18  nautical  miles. 
The  apparatus  is  dioptric  revolving,  the  light 
attaining  its  greatest  brilliance  once  in  a  minute; 
the  machinery  which  drives  the  apparatus  is 
also  employed  to  toll  fog  bells.  The  total  cost 
of  the  work  was  $434,885. 

Sketchley,  skech'li,  Arthur.  See  Rose, 
Geokge. 

Ski,  ske.      See   Skee. 

Ski'ascope,  the  name  of  a  recently  in- 
vented apparatus  for  making  observations  of  the 
influence  of  the  Rontgen  rays  on  a  fluorescent 
screen.  A  well  known  form  of  the  skiascope  con- 
sists of  a  tapering  light-tight  box,  provided  at  the 
narrow  end  with  a  closely-fitting  open  cap  of 
black  velvet  or  other  soft  dark-colored  material 
into  which  the  face  will  fit  closely  and  exclude 
light,  and  at  the  other  end  is  fixed  the  fluorescent 
screen.  On  looking  through  the  instrument 
toward  an  excited  Crookes  tube  placed  near  it  the 
screen  exhibits  fluorescence  where  the  Rontgen 
rays  are  not  interfered  with  by  objects  sufficiently 
dense  to  obstruct  their  passage.  When  objects 
that  are  opaque  to  the  Rontgen  rays,  such  as 
glass,  bones,  and  most  of  the  metals,  are  in- 
tervened a  shadow  of  them  appears  on  the 
screen.  Thus  if  the  human  hand  is  placed  be- 
tween the  tube  and  the  screen  the  Runtgen 
rays  will  penetrate  the  flesh  but  be  obstructed 
by  the  bones,  producing  a  shadow  picture  of  tlie 
bones  of  the  hand.     See  Rontgen  Rays. 

Skid,  or  Skeed,  in  lumbering,  a  long, 
square  piece  of  timber  along  which  logs  are 
rolled  or  supported.  Also  any  beam  or  timber 
used  as  a  support  for  some  heavy  body,  to  pre- 
vent its  weight  falling  on  a  weak  part  of  the 
vessel's  structure. 

Skiddaw,  skTd'a,  one  of  the  highest  moun- 
tains of  England,  in  Cumberland,  distinguished 
for  its  grand  and  romantic  scenery,  as  well  as 
for  the  lakes  in  its  different  hollows  and  ne^.r  its 
base:  height,  3.022  feet.  It  is  three  miles  north 
of  Keswick. 

SkifY,  Frederick  James  Volney,  American 
exposition-manager:  b.  Chicopee,  Mass.,  5  Nov. 
185 1.  He  engaged  in  newspaper  work  in  the 
West,  and  during  1885-6  was  a  memljer  of  the 
Colorado  legislature.  In  l88()  he  was  appointed 
commissioner  of  immigration  and  statistics  for 
Colorado,  and  prepared  the  exhibits  of  the  re- 
sources of  that  Stale  for  the  Chicago  and  Saint 
Louis  Expositions  1889-00.  In  1890  President 
Harrison  appointed  him  one  of  the  national 
commissioners  to  the  World's  Columbian  Ex- 
position. Subsequently  he  exchanged  this  post 
for  that  of  chief  of  the  deparlnient  of  Mines  and 
Mining  and  later  became  deputy  director-general. 
At  the  close  of  the  Chicago  b'air  he  became  di- 
rector of  the  Field  Columbian  Museum,  Chicago. 
He  assisted  in  organi/ing  the  Nashville  Exposi- 
tion in  1807  and  was  a  member  of  the  jury  of 
awards;  was  director-in-chicf  of  the  United 
Slates  exhibits  at  the  Paris  Exposition. 
i8r)R-iOOo:  and  on  15  Sept.  lOOl  was  appointed 
director  of  exhibits  of  the  Louisiana  Purchase 
Exposition. 
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Skil'ton,  James  A.,  American  lawyer  and 
scientist:  d.  Brooklyn,  N.  Y.,  4  March  1904. 
He  is  best  known  as  the  friend  of  Herbert 
Spencer,  to  whom  he  gave  much  practical  aid,  and 
spent  thousands  of  dollars  in  the  purchase  and 
distribution  of  Spencer's  publications.  He  was 
a  close  friend  of  Henry  Ward  Beecher,  an  active 
worker  in  Plymouth  Church  for  45  years  and 
an  able  writer  on  economic  conditions  and  the 
government  of  great  cities, 

Skimmia,  a  genus  of  evergreen  shrubs,  of 
the  RutacciV,  native  to  India  and  Japan,  with 
green  branches,  alternate,  entire,  coriaceous  and 
pellucidly  dotted  leaves,  crowded  at  the  ends  of 
the  branches,  and  small  4-  to  5-merous  flowers, 
in  much-branched,  white  and  odorless,  terminal 
panicles.  5'.  ja[>onica  and  S.  foftunei  are 
dwarfed  holly-like  shrubs,  not  entirely  hardy  in 
the  northern  United  States,  but  valuable  for 
planting  in  warmer  countries,  especially  in  cities, 
as  they  are  among  the  best  smoke-enduring  ever- 
greens. They  are  also  good  for  winter  gardens, 
and  for  Christmas  decorations,  since  they  are 
covered  w-ith  bright  red,  berry-like  fruits,  which 
hang  on  during  the  winter,  and  contrast  hand- 
somely with  the  dark,  shining  leaves. 

Skimmer,  or  Scissors-bill,  an  American 
sea-bird  (Rhynchops  nigra),  related  to  the  gulls, 
and  distinguished  by  the  long,  thin,  knife-like 
bill.     See   She.\rwater. 

Skim'mington,  a  word  used  in  England,  in 
the  phrase.  "To  ride  skimmington,"  or  "To  ride 
the  skimmington,"  a  burlesque  procession  in  rid- 
icule of  a  man  who  allowed  himself  to  be  hen- 
pecked. The  man  rode  behind  the  woman,  with 
his  face  to  the  horse's  tail. 

Skin  and  Skin  Diseases.  The  skin  is  the 
vital  organ  which  forms  the  outer  covering 
of  the  body.  It  may  be  regarded  as  an  e.x- 
tensive,  complex,  uninterrupted  membrane,  ac- 
tively functionating,  and  merging  into  the  mucous 
membranes  at  the  natural  orifices  of  the  body. 
Beneath  it  stands  in  the  most  intimate  structural 
relationship  to  the  underlying  tissues ;  externally 
it  is  exposed  to  varied  and  innumerable  contacts 
with  the  outer  world.  By  reason  of  this  unique 
position  as  the  boundary  of  the  living  organism, 
the  skin  has  important  functions  to  perform,  all 
of  which  are  contributory  to  the  well-being  of 
the  individual,  while  some  are  essential  to  his 
continued   existence. 

To  the  touch  the  skin  in  general  is  approxi- 
mately smooth,  soft,  supple,  and  movable  upon 
the  underlying  tissues.  In  certain  localities — ■ 
those  subject  to  special  contacts,  as  the  palms 
and  soles  —  it  is  more  dense  and  less  pliable 
than  elsewhere.  Inspection  discloses  the  pres- 
ence of  various  surface  markings  in  the  form 
of  minute  pores  and  intersecting  lines,  furrows, 
and  ridges.  There  is  also  seen  an  extensive  but 
variable  growth  of  hair,  and  at  the  end  of 
the  dorsal  portions  of  the  fingers  and  toes  are 
the  horny  structures  known  as  the  nails.  The 
pores  represent  the  combined  openings  of  the 
sebaceous  glands  and  the  hair-follicles,  and  as 
such  give  exit  to  the  hair-shafts.  The  lines  and 
furrows  of  the  skin  are  primarily  the  product 
of  its  elasticity.  They  are  fine,  intermediate, 
and  coarse.  The  last  type  is  best  seen  about 
the  joints,  or  upon  the  palms,  where  by  reason 
of  great  latitude  of  movement,  the  skin  is  often 
thrown   into  folds ;  the  other  types  occur  upon 


those  parts  less  subject  to  wide  range  of  mo- 
tion. The  ridges  are  best  observed  upon  the 
palms  and  soles,  appearing  in  curved  and 
straight,  more  or  less  parallel  formation,  said 
to  be  characteristic  in  each  individual.  Hair 
is  quite  generally  distributed  over  the  body 
surface,  though  certain  parts  are  free  ;  the  amount 
and  quality  vary  greatly  with  the  location.  The 
nails,  though  unlike  the  skin  in  texture  and 
appearance,  are  entirely  derived  from  the  dermal 
tissues. 

Anatomy  of  the  Skin. —  Technically  in  de- 
scription the  term  skin  includes  only  the  cellu- 
lar and  connective-tissue  layers,  with  their 
blood-vessels  and  nerves.  The  highly  differen- 
tiated structures  which  by  derivation,  function, 
and  position  are  a  part  of  the  skin,  as  the  se- 
baceous and  sweat  glands,  hairs,  hair-follicles, 
and  nails,  are  termed  appendages  of  the  skin. 
From  within  outward  the  skin  proper  is  made 
up  of  three  layers :  the  subcutaneous  tissue 
or  hypoderm ;  the  corium  or  true  skin,  called 
also  the  cutis  or  derma ;  and  the  epidermis, 
cuticle,  or  scarfskin.  The  hypoderm  can  scarcely 
be  considered  a  distinct  layer ;  it  is  more  prop- 
erly a  connecting  bond  between  the  body  tissues 
internally  and  the  corium  externally.  It  is 
loose  in  texture,  and  is  composed  of  inter- 
lacing fibrils  and  bundles  of  connective  tissue, 
more  or  less  obliquely  directed,  within  the  wide 
meshes  of  which  are  deposited  masses  of  fat. 
This  fatty  tissue  in  the  hypoderm  forms  the 
panniculus  adiposus,  and  to  it  is  due  the  rounded 
contour  of  the  well-nourished  body.  Its  dis- 
appearance by  absorption  following  prolonged 
illness,  and  in  old  age,  produces  angularity  of 
feature  and  wrinkling  of  the  skin.  Besides 
blood-vessels,  lymphatics,  and  nerves,  this  layer 
contains  sweat-glands,  deep  hair-follicles,  and 
special  nerve-endings.  The  corium,  cutis,  or 
derma,  is  made  up  in  general  of  a  more  or  less 
dense  network  of  fibrous  and  elastic  tissue, 
carrying  within  it  vessels,  nerves,  glands,  hair, 
and  hair-follicles.  It  is  divided  into  two  layers; 
the  pars  reticularis  and  the  pars  papillaris; 
but  the  dividing  line  between  the  two  is  not 
clear-cut.  The  pars  reticularis  is  the  layer 
in  contact  w-ith  the  subcutaneous  tissue.  It  is 
well  described  by  its  name  —  a  reticulum  of 
loose  connective  tissue.  The  pars  papillaris 
is  relatively  much  thinner,  but  more  dense 
than  the  pars  reticularis,  and  lies  external  to 
the  latter.  It  derives  its  name  from  the  fact 
that  its  outermost  portion  presents  innumer- 
able papilla-like  projections,  which  interdigitate 
with  corresponding  downward  prolongations 
from  the  innermost  layer  of  the  epidemis.  The 
total  number  of  papilla:  upon  the  body  surface  is 
enormous ;  an  estimation  of  approximately  64.000 
to  the  square  inch  has  been  made.  The  curved 
and  parallel  ridges  previously  mentioned  as 
seen  upon  the  palms  are  due  to  an  arrange- 
ment of  papilirs  in  rows.  Each  papilla  is 
provided  with  a  vascular  loop  or  a  special  nerve- 
ending;  rarely  both  are  present.  The  propor- 
tion of  the  vascular  to  the  nervous  variety 
is  about  four  to  one ;  hence  it  is  that  the 
especially  sensitive  areas  of  the  skin  contain  the 
greater  number  of  papillae. 

The  epidermis  or  cuticle  is  the  portion  of 
the  skin  intervening  between  the  corium  aiid 
the  external  world.  Though  structurally  in 
most  intimate  relation  with  the  true     skin,  by 
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derivation  it  is  totally  distinct  from  it,  being 
developed  from  the  epiblast  of  the  embryo, 
•whereas  the  corium  springs  from  the  meso- 
blast.  As  the  epidermis  is  avascular,  nourish- 
ment is  provided  by  means  of  juice-spaces  in 
the  deeper  portions.  The  lower  cells  are  there- 
fore soft  and  succulent,  and  the  extent  of  the 
change  necessary  to  transform  them  into  the 
dry,  horny,  and  flat  cells  of  the  skin  surface 
is  readily  apparent.  For  description  the  epi- 
dermis is  divided  from  within  outward  into  four 
layers,  the  stratum  mucosum,  the  stratum 
granulosum,  the  stratum  lucidum,  and  the  stra- 
tum corncum.  The  stratum  mucosum,  called  also 
the  rete  mucosum  or  Malpighii,  the  mucous  or 
prickle  layer,  consists  of  several  superimposed 
Strata  of  cells,  which  fill  in  the  interpapillary 
spaces  of  the  corium,  and  present  an  undulating, 
plane  surface  to  the  layer  next  above.  The 
'cells  in  general  are  rich  in  protoplasm,  have 
■jqlearly  defined  nuclei,  are  columnar  and  polyg- 
onal in  shape,  becoming  flattened  as  the  surface 
is  approached,  and  are  provided  with  radiating, 
spine-like,  protoplasmic  processes  or  *prickles." 
which  anastomose  and  interdigitate  one  with 
another.  A  viscid  intercellular  cement-sub- 
stance is  present,  permeated  by  channels  for 
the  passage  of  nutritive  fluids.  Tho  layer  of 
cells  in  immediate  contact  with  the  corium  has 
been  aptly  termed  the  stratum  germinativum, 
since  it  is  by  multiplication  of  these  that  both 
physiologic  exfoliation  and  pathologic  loss  of  the 
epidermis  are  restored.  The  pigment  which 
gives  color  to  the  skin  is  found  in  this  layer, 
and  nerve  fibrils  are  abundantly  present  between 
and  within  the  cells.  The  stratum  granulosum 
is  a  narrow  band  of  cells  distinguished  by 
the  appearance  of  granules  within  the  cell  pro- 
toplasm. These  are  highly  refractile,  and  are 
composed  of  keratohyalin,  a  substance  believed 
by  some  to  be  the  antecedent  of  keratin,  the 
horny  material  in  the  cells  of  the  skin  surface. 
The  stratum  lucidum  is  also  narrow,  and  is 
made  up  of  more  or  less  flattened  cells,  with 
faint  nuclei  and  a  homogeneous  and  lucid- 
appearing  protoplasm.  The  granules  of  the  pre- 
ceding layer  have  totally  disappeared,  and 
instead  a  substance  called  eloidin  is  found  dif- 
fused throughout  the  cell  body.  This  is  re- 
garded by  some  as  a  solution  of  the  keratohyalin 
in  the  cell  protoplasm.  Others  consider  it  a 
totally  distinct  body  and  not  related  to  the 
product  keratin.  The  stratum  corncum  is  the 
must  superficial  layer.  It  is  relatively  thick,  and 
its  component  cells  are  flat,  dry,  horny,  and  re- 
sistant, from  the  presence  of  keratin.  Nuclei 
arc  absent  or  very  faintly  outlined.  By  special 
treatment  the  remains  of  the  "prickles"  may 
be  detected.  A  well-grounded  assertion  has 
been  made  that  the  succulent  protoplasmic 
spicules  of  the  rcle,  by  desiccation  and  other 
change,  give  origin  to  the  keratin  of  the  cor- 
ncum. Constant  exfoliation  of  the  superficial 
cells  of  the  skin  is  in  progress,  the  loss  of 
substance  being  compensated  by  growth  from 
below. 

The  vascular  supply  of  the  skin  is  abun- 
dant. The  numerous  arterial  branches  emerging 
from  the  deeper  tissues  divide  and  subdivide  to 
form  an  intricate  horizontal  network  of  vessels 
in  the  subcutaneous  tissue.  A  second  plexus  is 
formed  by  division  of  radicles  from  the  first 
at  about  the  level  of  the  papillary  bases.     From 


these  arterioles  capillary  loops  extend  into  the 
papillae.  The  distribution  of  veins  and  venules 
for  the  return  of  the  blood  is  practically  the 
same  as  that  of  the  vessels  for  the  arterial  flow ; 
the  venous  channels,  however,  are  consid- 
erably larger.  For  the  passage  of  lymph,  juice- 
spaces  and  lymph-vessels  exist.  The  former 
are  mere  excavations  in  the  intercellular  ce- 
ment-substance, communicating  with  one  an- 
other, and  eventually  emptying  into  lymphatic 
vessels.  These  latter  are  channels  with  definite 
endothelial  walls ;  they  appear  first  at  the  bases 
of  the  papillae  as  blind  terminals,  and  by  anas- 
tomoses form  dense  plexuses  in  the  corium  and 
subcutaneous  tissues.  The  vessels  receive  the 
lymph  from  the  juice-spaces  through  openings 
between  the  vascular  endothelia,  and  eventually 
discharge  their  contents  into  the  veins.  The 
lymph  which  nourishes  the  epidermis  flows 
from  the  papillary  apices,  percolates  between 
the  cells  of  the  rete,  and  returns  by  way  of  the 
interpapillary   spaces. 

The  nerves  of  the  skin  are  medullated  and 
non-medullatcd.  The  latter  form  a  dense  plexus 
immediately  beneath  the  rete  mucosum ;  thence 
fibrils  ascend,  penetrating  as  far  as  the  granu- 
lar layer,  and  terminating  either  within  or  be- 
tween the  cells  of  the  rete.  Special  nerves  of 
non-medullated  variety,  known  as  vaso-motor 
nerves,  are  distributed  to  the  muscle- 
fibres  of  the  vessel-walls.  The  medullated  nerves 
are  confined  to  the  papillary  and  subcutaneous 
layers,  and  are  peculiar  in  that  they  terminate 
in  special  end-organs.  Three  varieties  of 
these  are  found  in  man :  the  corpuscles  of 
Krause.  the  corpuscles  of  Meisner,  and  the 
Paccinian  corpuscles.  While  these  differ  in 
miniue  structure,  in  general  all  may  be  de- 
scribed as  round  or  oval  bodies,  made  up  of 
concentric  layers  of  connective  tissue,  enclos- 
ing the  blunt  or  coiled  termination  of  a  nerve 
wliich  enters  at  one  pole  of  the  mass.  The 
first  two  kinds  are  found  within  and  beneath 
the  papilb-E,  especially  in  sensitive  parts,  while 
the  Paccinian  corpuscles  occur  in  the  sub- 
cutaneous tissue  throughout  the  body.  Trophic 
nerves  are  present  in  the  skin,  but  are  not  ana- 
tomically demonstrable.  Muscle-fibres  of  the 
smooth  or  unstriped  variety  are  found  in  the 
corium  of  certain  parts,  especially  the  face. 
The  principal  muscular  structures  in  the  skin, 
however,  are  the  arrectores  piloruni.  These 
arc  smooth  muscle-bundles  which  arise  from 
the  lower  portion  of  the  walls  of  the  hair-fol- 
licles and  extend  oblic|ucly  upward  to  be  in- 
serted into  the  pars  papillaris  of  the  corium. 
Contraction  of  these  muscles  produces  erection 
of  the  hair,  or  on  the  glabrous  skin  the  condi- 
tion known  as  "goose  flesh."  The  pigment  of 
the  skin  resides  in  the  lower  cells  of  the  rete 
mucosum.  It  appears  as  black  granules  of 
melanin  within  the  cell  protoplasm,  chiefly  about 
the  nuclei.  In  the  dark  races  the  pigment  is 
found  in  the  superficial  cells,  in  some  cases  even 
in  the  corncum.  The  tint  of  the  skin  is  also 
influenced  by  vascularity.  Many  theories  have 
been  advanced  as  to  the  origin  of  the  skin  pig- 
ment; it  seems  most  probable  that  it  is  derived 
from  the  coloring  matter  of  the  blood  in  the 
corium,  and  thence  carried  to  the  rete  by  wan- 
dering cells.  Two  kinds  of  glands  exist  in 
the  skin:  the  coil,  sweat,  or  sudoriparous  gland*, 
and   the   sebaceous  or  oil   glands.     The   sweat- 
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glands  are  found  in  the  hypoderm  and  lower- 
most portion  of  the  corium.  Each  consists  of 
a  single  long  tubule,  with  a  blind  extremity, 
coiled  many  times  upon  itself  to  form  a  round 
or  oval  nass,  from  the  upper  part  of  which 
the  excretory  duct  ascends.  This  is  merely  a 
straight  portion  of  the  tube  slightly  modified ; 
it  enters  the  rete  opposite  an  interpapillary 
space,  and  after  an  irregular  and  spiral  course 
through  the  epidermis  opens  upon  the  free  sur- 
face of  the  skin,  forming  the  sweat-pore.  Be- 
sides the  single  layer  of  secretory  cells,  an  in- 
vesting membrane,  unstriped  muscle  fibres  and 
nerve  filaments  compose  the  tubule,  and  many 
blood-vessels  are  distributed  in  and  about  the 
coils.  The  duct  has  a  lining  of  several  layers 
of  cells,  and  a  more  distinct  investing  mem- 
brane; in  the  rete  these  disappear,  and  through, 
the  corneum  no  definite  lining  exists.  The 
sebaceous  or  oil  glands  are  usually  found  in 
connection  with  the  hair-follicles,  but  may  occur 
where  hair  is  absent,  as  on  the  lips.  Their  seat 
is  the  corium ;  each  consists  of  one  or  several, 
sometimes  many,  pear-shaped  lobules,  lined  with 
epithelium  and  invested  with  fibrous  tissue.  All 
the  lobules  open  into  a  common  gland-cavity, 
which  in  turn  discharges  into  the  upper  portion 
of  a  hair-follicle.  The  product  of  the  gland, 
called  sebum,  is  formed  by  fatty  degeneration  of 
the  epithelial  cells  within  the  lobules;  its  ex- 
trusion is  favored  by  the  contraction  of  the 
arrector  pilorum,  which  compresses  the  gland 
against  the  hair  root. 

Hairs,  though  quite  generally  distributed, 
are  absent  on  the  palms,  soles,  the  dorsum  of 
the  last  phalanges  of  the  fingers  and  toes,  and 
the  lips.  They  vary  greatly  in  amount,  quality, 
and  distribution,  these  being  influenced  by  age, 
sex,  climate,  racial  and  individual  peculiar- 
ities. A  separation  of  hairs  into  three  classes 
may  be  made:  long  hairs,  over  two  inches  in 
length,  found  on  the  scalp,  axillx,  pubes,  and 
bearded  portion  of  the  face;  bristle  hairs,  short 
and  stiff,  as  those  comprising  the  eyebrow  and 
eyelashes;  and  downy  hairs  or  lanugo,  short 
fine,  and  soft,  found  on  parts  of  the  face,  the 
trunk,  and  the  extremities.  Each  hair  may  be 
divided  into  two  parts :  the  shaft,  or  portion  pro- 
jecting above  the  skin  surface,  and  the  root,  or 
part  imbedded  in  the  skin.  The  shaft  is  made 
up  of  the  cuticle,  a  single  layer  of  imbricated 
cells  covering  the  exterior;  the  cortex  or  main 
body  of  the  hair,  composed  of  spindle-cells, 
massed  into  elongated  bundles ;  and  the  medulla 
or  pith,  of  irregular  cells  containing  air-vesicles. 
The  color  of  hair  is  due  to  the  presence  of 
granular  and  diffuse  pigment  in  the  cortical  sub- 
stance, and  to  air  in  the  cortex  and  the  medulla. 
The  hair-root  is  seated  within  the  hair-follicle; 
its  extrernity  is  expanded  into  the  hair-bulb, 
which  is  invaginated  by  the  hair-papillre.  carry- 
ing a  vascular  supply.  In  the  hair-root  the  cells 
comprising  the  layers  mentioned  are  softer,  and 
more  nearly  approach  the  character  of  the  rete- 
cells,  from  wliich  the  hair  is  derived.  The 
hair-follicle  is  the  elongated  pouch-like  depres- 
sion which  receives  the  hair-root.  It  is  usually 
obliquely  set,  and  in  detail  of  structure  is  rather 
complex.  A  better  understanding  of  its  for- 
mation may  be  had  if  it  be  remembered  that 
the  follicle  is  merely  an  invagination  of  the 
skin-layers ;  the  outer  portion,  therefore,  is 
made  up  of  the  derma,  while  the  inner  layers 


are  furnished  by  the  epidermis.  Hence  a  dermic 
coat  and  an  epidermic  coat  are  distinguished. 
Each  of  these  is  further  divided  into  layers ; 
the  dermic  coat  into  three,  namely,  an  exter- 
nal, fibrous  and  vascular ;  a  middle,  fibrous, 
possibly  muscular  in  part ;  and  an  internal, 
thin  and  hyalin.  The  epidermic  coat  has  sev- 
eral layers,  the  nomenclature  of  which  is  not 
entirely  fixed.  These,  too,  are  quite  complex 
in  structure  and  for  practical  purposes  a  divi- 
sion without  description  into  the  outer  root- 
sheath,  the  inner  root-sheath,  and  the  cuticle 
of  the  root-sheath  will  suffice.  The  first  two  are 
by  some  regarded  as  a  part  of  the  hair  proper. 
These  strata  are  derived  entirely  from  the  rete 
mucosum  by  differentiation ;  the  corneum  does, 
not  enter  the  follicle  beyond  the  opening  of  the 
sebaceous  gland. 

The  horny  formations  upon  the  distal  por- 
tions of  the  dorsum  of  the  fingers  and  toes  are 
strangely  unlike  the  general  skin  in  appearance, 
yet  they  are  derived  directly  from  the  cells  of 
the  rete  mucosum.  For  description,  the  nail  is 
divided  into  two  parts :  the  nail-body,  or  un- 
covered portion,  and  the  nail-root,  or  portion  im- 
bedded in  the  tissues.  The  entire  nail  rests  upon 
the  nail  bed  or  couch.  The  part  beneath  the  nail- 
root  is  known  as  the  matrix.  The  depression 
into  which  the  nail  is  set  posteriorly  and  lateral- 
ly is  the  nail-groove.  The  skin  overlying  the 
imbedded  portions  is  the  nail-fold,  and  the  ad- 
herent film  extending  onto  the  nail-body  from 
the  nail-fold  is  termed  the  nail-skin.  The 
lunula,  the  white  curved  border  seen  at  the  base 
of  the  nail,  represents  the  distal  border  of  the 
matri.x.  The  tissues  beneath  the  nail  are  dense 
and  vascular,  but  are  poorly  supplied  with  nerves. 
The  papills  are  numerous,  and  their  arrange- 
ment in  rows  produces  the  longitudinal  striae 
seen  on  the  surface  of  the  nail.  The  hypoderm 
is  devoid  of  fat,  and  is  closely  adherent  to  the 
periosteum  of  the  phalanx,  thus  presenting  a 
solid  foundation  upon  which  the  nail  may  rest. 
Growth  takes  place  from  the  matrix ;  although 
the  rete  mucosum  underlies  the  entire  nail,  only 
the  rete-cells  of  the  matrix  undergo  the  trans- 
formation into  horny  nail-substance. 

Physiology  of  the  Skin. —  The  complex  histo- 
logical structure  of  the  skin  and  its  appendages 
is  necessitated  by  physiological  requirements.  As 
the  living  encasement  of  the  body,  its  functions 
are  necessarily  related  to  external  and  internal 
factors.  Thus  it  protects  the  organism  from 
harmful  influences  from  without :  it  provides  a 
sense-organ  that  is  necessary  to  a  correct  inter- 
pretation of  the  external  world ;  it  contributes 
largely  to  the  regulation  and  conservation  of  body 
heat ;  and  it  removes  from  the  organism  quan- 
tities of  waste  and  harmful  material.  All  the 
dermal  structures  participate  in  the  protective 
function  of  the  skin.  The  connective  and  adi- 
pose tissue  of  the  hypoderm :  the  dense  fibrous 
and  elastic  meshwork  of  the  corium ;  and  the 
horny  cells  of  the  epidermis,  rendered  unctuous 
by  glandular  secretion,  are  together  admirably 
adapted  to  guard  the  deeper  structures  from 
injury  by  mechanical  violence,  to  prevent  undue 
loss  of  heat  and  fluids  from  within,  and  to  re- 
sist the  penetrating  or  destructive  action  of 
fluids  from  without.  The  hair  in  man.  especially 
on  certain  parts,  is  protective  from  violence  and 
thermal  change,  but  not  to  the  same  degree  as 
in  animals;  in  them  it  is  obvious  that  the  fur, 
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composed  of  densely  set  hairy  filaments  distrib- 
uted over  the  entire  body,  must  act  as  a  potent 
agent  in  turning  aside  harmful  encroachments 
■from  the  exterior,  and  in  conserving  body  heat. 
The  cutaneous  nerves  contribute  to  protection 
in  that  tlie  sensibility  of  the  skin  may  warn  the 
individual  of  possible  dangerous  contacts,  often 
in  time  to  prevent  harm. 

Sensation  in  the  skin  is  provided  for  by  the 
presence  in  abundance  of  nervous  filaments  and 
special  nerve  end-organs.  Although  many  kinds 
of  sensations  are  perceived  through  the  skin, 
the  exact  part  performed  by  each  of  the  several 
varieties  of  nerve-terminations  is  not  fully 
known  as  yet.  B.v  means  of  the  tactile  sense 
the  individual  is  able  to  judge  the  shape  of  an 
object  in  contact,  and  the  portion  of  the  skin 
touched  by  it ;  he  can  appreciate  its  weight,  and 
recognize  whether  it  is  hot  or  cold.  These 
varieties  of  tactile  sense  —  locality  sense,  pres- 
sure sense,  and  temperature  sense  —  are  prob- 
ably not  resident  in  one  and  the  same  variety  of 
nerve  or  nerve-termination.  Pain  has  been 
considered  an  overstimulation  of  sensory 
fibres ;  experimentation,  however,  seems  to  show 
that  special  nerves  are  concerned  when  pain  is 
felt.  The  skin  through  perception  of  pressure 
and  tension,  is  in  part  responsible  for  muscu- 
lar sense,  by  means  of  which  the  individual  is 
cognizant,  without  the  aid  of  the  eye,  of  the 
position  of  his  body  with  reference  to  surround- 
ings. Special  sensations,  as  itching,  burning, 
tickling,  creeping,  etc.,  are  perceived  tli  rough  the 
skin,  but  the  nerves  concerned  in  their  recep- 
tion and  conduction  are  not  known. 

The  skin  plays  an  important  role  in  the  reg- 
ulation of  bodily  temperature.  The  action  of 
excessive  heat,  from  within  or  without,  upon  the 
vasomotor  nerves  distributed  to  the  blood-vessels 
of  the  skin,  causes  the  latter  to  dilate.  An  in- 
creased amount  of  blood  is  thus  brought  to  the 
skin,  where  it  is  cooled  by  conduction  and  radia- 
tion, and  also  by  evaporation.  The  latter  effect 
results  from  the  increase  of  moisture  on  the 
skin,  following  an  acceleration  of  sweat-gland 
secretion,  due  to  augmented  blood-supply.  On 
the  other  hand,  cold,  acting  upon  the  vaso- 
motors, leads  to  contraction  of  the  vessels ;  a 
diminished  amount  of  blood  enters  the  skin ; 
evaporation  is  reduced  by  the  checking  of  sweat 
secretion;    and   bodily   heat   is  conserved. 

The  secretory  and  excretory  functions  of 
the  skin  are  carried  on  by  the  sebaceous  and 
sweat  glands.  The  product  of  the  former,  a 
fatty,  unctuous  material,  cannot  be  strictly  re- 
garded as  a  secretion.  Its  purpose  rather  is  to 
anoint  the  hair  and  skin,  thus  keeping  the  lat- 
ter soft  and  preventing  heat  loss  by  evapora- 
tion, and  maceration  of  the  epidermis  by 
moisture.  The  sweat,  however,  is  a  true  excre- 
tion, and  as  organs  for  the  removal  of  waste 
products  the  sweat-glands  are  most  important. 
Various  estimations  have  been  made  of  the 
amoimt  of  sweat  produced  in  24  hours ;  the 
average  is  probably  about  1V2  pounds.  This 
can  he  greatly  increased  by  muscular  activity, 
by  high  external  Icmpcraturc,  and  by  the  use 
of  certain  drugs:  it  is  obvious,  therefore,  that 
considerabU-  material  can  be  removed  from  the 
body  through  (he  skin,  a  fact  of  great  impor- 
tance in  the  treatment  of  certain  diseases.  The 
sweat  itself  is  about  90  per  cent  water;  the  re- 
maining I  per  cent  represents  a  number  of  com- 


plex fatty  bodies  and  mineral  salts.  It  may 
be  alkaline  or  acid  in  reaction ;  acidity  is  in  part 
due  to  admixture  of  fatty  acids  from  the  seba- 
ceous secretion.  It  has  been  claimed  that  the 
sweat-glands  produce  no  fat,  but  it  is  generally 
accepted  now  that  this  is  not  true,  since  the 
secretion  in  the  palm,  a  part  devoid  of  sebaceous 
glands,  unquestionably  contains  fatty  products. 
The  skin  possesses  a  respiratory  function, 
but  it  is  comparatively  insignificant.  Carbonic 
acid  gas  is  given  off,  and  o.xygen  absorbed,  the 
relative  amounts  of  each  as  compared  with  those 
from  the  lungs,  being  1-220  of  the  former,  and 
1-13S  of  the  latter.  The  interchange  probably 
takes  place  through  the  sweat-pores.  The  skin 
also  exhibits  a  certain  degree  of  absorptive 
power.  Tliis  is  but  slight  in  the  undamaged 
skin.  If  the  horny  layer  be  removed,  or  if  the 
substance  be  forced  into  the  glandular  ducts, 
absorption  may  take  place  readily,  especially  of 
certain  substances. 

Diseases  of  the  Skin. —  Abnormal  or  dis- 
eased conditions  of  the  skin,  as  of  other  or- 
gans, are  recognized  by  manifestations  called 
symptoms.  These  are  all  referable  to  one  of 
two  categories:  subjective  symptoms  and  ob- 
jective symptoms.  By  the  former  is  meant  those 
which  are  appreciated  only  by  the  patient  him- 
self; by  the  latter,  those  which  may  be  de- 
tected by  the  examining  physician.  Subjective 
symptoms  in  purely  cutaneous  diseases  are,  in 
many  instances,  wanting;  when  present  they  are 
manifested  in  some  form  of  abnormal  sensa- 
tion, as  burning,  prickling,  tingling,  smarting, 
creeping,  or  itching;  in  diminished  sensibility 
or  anaesthesia ;  in  increased  sensibility  or  hyper- 
esthesia ;  or  in  pain,  which  latter  may  be  burn- 
ing, shooting,  boring,  or  aching.  Of  all  subjec- 
tive symptoms,  itching  or  pruritus  is  most  com- 
mon ;  it  is  constantly  present  in  many  condi- 
tions,  though   often   in    varying   degree. 

Objective  symptoms  are  vastly  more  impor- 
tant. To  the  person  afflicted  they  often  seem 
the  visible  manifestations  of  disfiguring,  repul- 
sive disease,  and  their  appearance  is  tlierefore 
dreaded ;  to  the  dermatologist  they  stand  for 
facts  and  principles  which,  when  aggregated, 
constitute  the  major  portion  of  his  special  know- 
ledge, and  which  he  must  know  and  understand 
most  thoroughly  if  he  shall  hope  to  be  pro- 
ficient. Any  alteration  from  the  normal  in  the 
texture  and  appearance  of  the  skin  is  termed  a 
lesion.  Lesions  are  variable  in  appearance,  char- 
acter, and  manner  of  evolution,  which  fact  is 
the  basis  of  their  subdivision  into  two  general 
classes :  elementary  or  primary  lesions ;  and 
consecutive  or  secondary  lesions.  These  terms 
are  self-explanator>' ;  the  former  are  lesions 
which  at  their  inception  present  a  certain  type; 
the  latter  are  those  which  arc  produced  by  pro- 
gressive alteration  from  a  previously  existing 
type.  The  classification  is  not  entirely  accurate, 
however,  for  under  certain  conditions  a  lesion  of 
a  primary  type  may  appear  as  secondary.  Hriefiy 
described,  the  objective  cutaneous  characters, 
which  are  considered  primary,  eight  in  number, 
are:  (i)  Macules  (spots  or  stains),  circum- 
scribed alterations  in  the  color  of  the  skin,  with- 
out elevadon  or  depression  of  the  surface.  They 
are  variable  in  size,  shape,  color.  dur:iti<in.  and 
as  to  cause  of  the  dyschromia.  A  familiar  ex- 
ample is  the  "freckle."  (2)  Papules  (pinipU";), 
small,  usually  superficial,  pinhead  to  pea  sized. 
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circumscribed,  solid  elevations  of  the  skin. 
These,  too,  differ  in  size,  shape,  color,  duration 
and  cause.  The  "pimples"  or  papules  of  acne  in 
young  persons,  illustrate  this  type  of  lesions. 
(3)  Tubercles  (nodules),  solid,  fairly  circum- 
scribed, pea-sized,  deep-seated  elevations,  usually 
persistent  in  character.  These  are  in  reality 
large  papules,  or  more  properly,  intermediate 
lesions  between  the  papule  and  the  tumor,  to  be 
next  described.  In  severe  acne  tubercles  are 
sometimes  found.  (4)  Tumors,  soft  or  firm, 
more  or  less  circumscribed  elevations  of  the 
skin,  varying  in  size  and  shape,  and  seated  deep- 
ly, in  the  corium  and  subcutaneous  tissues.  As 
the  papule  merges  into  the  tubercle,  so  the  tu- 
bercle passes  over  into  the  tumor;  thus  at  one 
extremity  of  the  series  stands  the  pinhead-sized 
papule,  at  the  other,  the  egg-sized  or  larger 
tumor.  (5)  Wheals,  circumscribed,  reddish- 
white,  cedematous  elevations  of  variable  size  and 
shape,  usually  evanescent  in  character.  This 
form  of  lesion  occurs  typically  in  the  condition 
known  as  urticaria  (q.v.)  or  nettle-rash.  It  is 
angioneurotic  in  origin  and  is  always  accom- 
panied with  subjective  symptoms,  especially 
itching.  (6)  Vesicles  (little  blisters),  cir- 
cumscribed elevations  of  the  horny  layer  of  the 
epidermis,  pin-point  to  pea  sized,  with  limpid, 
lactescent  or  sanguinolent  contents.  This  form 
of  lesion  may  at  times  be  secondary,  since  it  can 
develop  on  a  previously  existing  papule,  as  il- 
lustrated in  smallpox.  (7)  Pustules,  pin-point 
to  filbert  sized,  circumscribed  cutaneous  ab- 
scesses, having  an  epidermal  roof-wall.  The 
skin  surrounding  the  base  usually  shows  an  in- 
flammatory areola.  They  are  developed  very 
freiiuently  from  vesicles,  less  often  from  papules. 
It  is.  in  fact,  somewhat  questionable  to  class 
the  pustule  as  a  primary  lesion.  They  are  seen 
commonly  in  acne.  (8)  Blebs  (large  blisters), 
irregularly  shaped  elevations  of  the  epidermis, 
varying  in  size  from  a  pea  to  a  goose  egg,  con- 
taining clear  or  opaque  fluid.  This  leison  is  well 
illustrated  by  the  blister  following  a  severe 
burn. 

The  secondary  or  consecutive  lesions  of  the 
skin,  si.x  in  number,  are:  (l)  Excoriations 
(abrasions,  scratch-marks),  variously  sized  and 
shaped  areas,  representing  loss  of  superficial 
cutaneous  tissue,  the  result  of  mechanical  vio- 
lence. (2)  Fissures,  linear  cracks  or  wounds 
of  variable  size,  involving  the  epidermis,  or  the 
epidermis  and  corium,  due  to  disease  or  external 
injury.  These  are  seen  not  infrequently  in  the 
palms,  or  about  the  angles  of  the  mouth,  when 
from  any  cause  the  parts  have  become  inelastic. 
(3)  Scales,  dry,  laminated,  masses  of  epider- 
mis which  have  separated  from  the  underlying 
tissue  as  the  result  of  some  morbid  process. 
They  may  lie  in  masses  upon  the  skin,  or  be  con- 
stantly exfoliated  from  the  surface.  Variations 
occur  in  color,  consistency,  and  form.  (4) 
Crusts  (scabs),  dried,  effete  masses  of  exuda- 
tion, mixed  with  epithelial  debris,  varying  in 
size,  shape,  and  color.  (5)  Ulcers,  variously 
sized  and  shaped  losses  of  cutaneous  substance, 
the  result  of  preceding  disease.  In  this  form 
of  lesion,  differences  are  found  in  size,  outline, 
depth,  condition  of  floor,  margins,  etc,  A  famil- 
iar example  is  the  leg  ulcer  in  old  people.  (6) 
Scars,  new  connective-tissue  formations  replac- 
ing loss  of  substance  in  the  corium  or  deeper 
tissues. 


Besides  recognizing  the  presence  and  detailed 
appearance  of  the  lesions  upon  the  skin,  the 
diagnostician  must  also  note  their  distribution 
upon  the  body  surface,  their  general  arrange- 
ment, and  their  configuration  when  grouped  to- 
gether. .All  these  considerations  help  to  elucidate 
the  condition  present. 

In  the  etiology  of  skin  diseases  many  fac- 
tors are  operative.  For  convenience  of  descrip- 
tion these  may  be  classed  as  internal  causes  and 
external  causes.  Among  internal  causes,  hered- 
ity may  be  mentioned  first.  While  not  many 
cutaneous  diseases  are  inherited,  the  predisposi- 
tion to  them  may  undoubtedly  be  passed  on  to 
the  child.  This  predisposition  probably  is  due 
to  some  form  of  tissue  vulnerability  to  influences 
which  otherwise  might  not  suffice  to  produce  dis- 
ease. Disorders  of  internal  organs  are  frequently 
effective.  Their  exact  relation  to  the  skin  dis- 
order may  not  be  entirely  clear;  but  the  joint 
association  of  internal  and  cutaneous  disease 
in  many  instances  is  too  regular  and  frequent 
to  be  a  mere  coincidence.  Thus,  gastr«-intestinal 
derangements  may  produce  erythema,  eczema  or 
urticaria;  kidney  disease  may  originate  an 
eczema  or  pruritus ;  diabetes  is  not  infrequently 
accompanied  with  boils,  carbuncles,  gangrene, 
dermatitis,  urticaria,  or  pruritus.  Syphilis  is 
attended  with  many  forms  of  eruption ;  gout  is 
frequently  associated  with  eczema  or  psoriasis, 
and  rheumatism  with  erythema  and  purpura. 
Asthma,  eczema,  and  urticaria  are  often  found 
together.  Lastly,  nervous  derangements  may 
produce  an  array  of  functional  disturbances  in 
the  skin,  and  through  reflex  action  on  the  vaso- 
motor nerves  may  be  the  determining  factor  in 
the  development  of  cutaneous  lesions.  The  sex- 
ual system  unquestionably  exerts  an  influence  on 
skin  diseases.  The  prevalence  of  acne  in  the 
young,  following  puberty,  is  well  known,  and 
various  cutaneous  derangements  are  associated 
with  physiologic  crises  and  pelvic  disorders  in 
women.  Food  may  produce  skin  eruptions. 
Urticaria  is  not  uncommon  after  ingestion  of 
shell-fish,  cheese,  or  strawberries,  and  the  list  of 
skin-irritating  articles  could  be  greatly  extended. 
Eczema,  acne,  and  inflammatory  conditions  are 
greatly  influenced  by  quantity  and  kind  of  food 
taken.  Alcohol  in  inflammatory  lesions  is  es- 
pecially harmful. 

Any  of  the  many  types  of  skin  eruptions  may 
develop  following  the  use  of  certain  drugs,  the 
list  of  which  is  very  extensive.  Among  those 
in  most  common  use  which  may  disturb  the 
skin,  are  quinine,  belladonna,  morphine,  arsenic, 
potassium  bromide  and  iodide. 

Climate  may  be  considered  an  external  factor. 
Warmth  and  moisture  found  in  tropical  and 
subtropical  countries  are  especially  favorable  to 
the  growth  of  certain  parasites  in  the  skin. 
Cold  and  moisture  tend  to  induce  eczematous 
conditions.  Certain  diseases  are  distinctly  preva- 
lent in  certain  countries,  but  the  fact  is  not 
always  due  to  climatic  influence  alone.  The  sea- 
sons differ  also  in  their  effect.  Winter  aggra- 
vates pruritus,  eczema,  and  psoriasis ;  summer 
improves  them.  Light,  heat,  and  cold  are 
capable  of  producing  inflammatory  conditions. 
On  the  other  hand,  light  is  distinctly  ameliorative 
in  certain  diseases,  as  psoriasis.  Clothing,  when 
improper  in  amount,  harsh  of  quality,  poorly 
fitting,  or  uncleanly,  can  give  rise  to  inflammation 
of  the  skin.     Irritants  of  various  sorts,  whether 
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mechanical,  cliemical  or  medicinal,  can  likewise 
awaken  inflammation.  Scratching  and  other 
traumatism  are  frequent  causes  of  hyperemia 
and  dermatitis.  Parasites,  both  vegetable  and 
animal,  are  the  most  important  of  all  external 
causes.  A  very  large  number  of  cutaneous  dis- 
eases are  traceable  to  them.  Among  the  more 
common  diseases  produced  by  vegetable  organ- 
isms are  boils,  carbuncles,  various  pus  infec- 
tions, and  the  diflferent  forms  of  ringworm; 
by  animal  parasites,  scabies,  and  dermatitis  from 
pediculi. 

The  number  of  cutaneous  disorders  under 
classification  is  about  i"o,  but  this  does  not 
include  all  tropical  diseases.  Of  this  seeming- 
ly large  number,  many  are  rare,  others  are  seen 
but  seldom,  while  a  few  are  very  common.  Der- 
matologists have  not  agreed  upon  a  uniform 
classification  of  skin  diseases ;  their  differences, 
however,  largely  concern  minor  distinctions.  The 
following  general  classes  are  usually  given  as  a 
basis  for  further  subdivision:  (i)  hyperaemias; 
(2)  inflammations;  (3)  hemorrhages;  (4)  hy- 
pertrophies; (5)  atrophies;  (6)  new  growths; 
(7)  neuroses;  (8)  diseases  of  the  appendages; 
(9)  parasitic  affections.  By  some  authorities 
diseases  of  the  appendages  are  considered 
among  the  otiier  classes,  as  inflammations,  hy- 
pertrophies, etc.  The  difference  in  the  classifi- 
cation, however,  is  not  essential,  being  rather 
one  of  convenience.  For  further  discussion  of 
the  subject  the  following  authorities,  among 
others,  may  be  consulted :  Hyde  and  Mont- 
gomery, 'Diseases  of  the  Skin,*  (Phil.  1904)  ; 
Stelwagon,  'Diseases  of  the  Skin'  (Phil.  1903)  ; 
Crocker,  'Diseases  of  the  Skin'  (Phil.  1903)  ; 
Mracek,  'Handbuch  der  Hautkrankheiten' 
(Vienna  1902)  ;  'La  Pratique  Dermatologique' 
(Paris  1904). 

Ernest  L.  McEwen,  M.S.,  M.D., 
Associate  Instructor  in  Dermatology,  Rush  Medi- 
cal College,  Chicago. 

Skin-grafting,  the  surgical  procedure  of 
covering  over  areas  of  the  body  denuded  of 
skin.  It  may  be  rendered  imperative  by  the 
great  extent  of  surface  so  denuded,  or  by  dis- 
abling or  disfiguring  contraction.  Reverdin's 
method  consists  in  applying  to  the  raw  clean 
surface  small  points  of  superficial  epithelium. 
From  these  centres  a  new  skin  is  formed. 
Thirsch's  method  consists  in  covering  the  raw 
surface  with  strips  of  skin  of  variable  length 
and  width  cut  from  another  part  of  the  patient's 
body  or  from  the  body  of  another  individual. 

Skink,  a  genus  (Scincus)  of  lizards  of  the 
cosmopolitan  family  Sciiiciilic,  characterized  by 
a  conical  head,  with  well  developed  eyelids,  and 
covered  with  symmetrical  shields.  The  body 
is  protected  by  bony  plates  underlying  the 
scales.  No  thigh  pores  exist,  and  in  some  genera 
the  limbs  may  be  hidden  beneath  the  skin.  In 
the  genus  Scincus  itself  the  scales  are  of  thin 
and  smooth  texture,  and  the  tail  is  rounded 
and  tapering,  and  is  unprovided  with  spines. 
The  body  is  somewhat  spindle-shaped,  and  is  flat 
below.  Five  toes  exist  on  each  foot,  and  the 
toes  are  of  flattened  shape  and  fringed  on  the 
sides.  The  palate  is  grooved  longiliulinally,  and 
is  provided  wilh  teeth.  The  cominnn  skink 
(Scincus  otRcinalis)  occurs  in  North  ."Xfrica,  and 
in  India.  It  inhabits  sandy  places,  and  when 
alarmed  burrows  swiftly  beneath  the  sand.     Its 


specific  name  is  derived  from  the  fact  that  for- 
merly it  was  thought  to  possess  valuable  medic- 
inal properties,  and  among  savage  tribes  it  is 
regarded  as  an  antidote  to  poison.  In  classic 
ages  its  virtues  were  much  reputed,  and  the  head 
and  feet  of  these  lizards  were  imported  to  Rome 
in  large  quantities  preserved  in  white  wine.  Its 
color  is  a  variable  reddish,  marked  above  with 
cross  bands  of  darker  hue,  while  below  it  is  of 
a  white  color,  tinged  with  silvery  lustre.  The 
average  length  is  from  6  to  7  inches.  The  family 
is  represented  in  the  United  States  by  several 
genera,  of  which  Etimeces  is  the  most  prominent 
and  is  represented  by  several  well  known  species. 
Consult:  Holbrook,  'North  American  Herpetol- 
ogy'  (Philadelphia  1848)  ;  Cope.  'Crocodilians, 
Lizards  and  Snakes'  (Washington  1900)  ; 
Gadow,  'Amphibia  and  Reptiles'  (New  York 
igoi). 

Skinner,  skin'er,  Aaron  Nichols,  American 
astronomer:  b.  Boston,  Mass.,  10  Aug.  1845.  He 
was  educated  at  Beloit  College,  Wis.,  and  at 
the  University  of  Chicago,  was  assistant  at  the 
Dearborn  Observatory,  Chicago,  in  1867-70.  and 
assistant  astronomer  at  the  United  States  Naval 
Observatory  in  1870-go,  since  wMien  he  has  beer 
professor  of  mathematics  in  the  United  States 
Navy.  He  has  made  numerous  valuable  astro- 
nomical investigations,  was  in  charge  of  the 
9-inch  transit  circle  in  the  United  States  Naval 
Observatory  in  i89.?-igo2  and  in  IQOI  conducted 
the  government  expedition  to  Sumatra  to  ob- 
serve the  solar  eclipse  of  17  May  1901.  lie  has 
published     'Washington  Zone  Observations.' 

Skinner,  Charles  Montgomery,  .Aimerican 
journalist  and  author:  b.  \icior,  N.  Y..  15  March 
1852.  He  early  entered  upon  a  journalistic 
career  and  is  at  present  (1904)  associate  editor 
of  the  Brooklyn  Eagle.  He  represented  the 
Eagle  on  the  relief  expedition  of  the  Dixie  to 
Martinique  in  1902.  The  drama  "Villon,  the 
Vagabond'  played  by  his  brother.  Otis  Skinner, 
is  from  his  pen.  and  he  has  also  published: 
'Nature  in  a  City  Yard'  (1897);  "Do-Nothing 
Days'  (1899);  'Flowers  in  the  Pave'  (1900); 
"Prisons  of  the  Nation  and  Their  Inmates' 
(1902)  ;  'American  Myths  and  Legends'  (1903)  ; 
etc. 

Skinner,  John,  Scottish  song  writer:  b. 
Balfour,  Aberdeenshire,  3  Oct.  1721  ;  d.  .\berdeen 
16  June  1807.  He  was  educated  at  .Marischal 
College.  Aberdeen;  taught  school  for  a  time; 
tnok  orders  in  1742  in  the  Scottish  Episcopal 
Church  and  settled  at  Longside.  Aberdeenshire. 
He  suffered  during  the  period  of  persecution  of 
Jacobite  ministers  after  l74.S-<>  and  in  1753  spent 
six  months  in  priscjii  fiir  pre.iching  in  his  own 
house,  lie  is  remembered  for  his  songs,  which 
placed  him  in  the  estimation  of  Burns,  as  one 
of  the  foremost  of  Scottish  song  writers.  Among 
these  are:  'Tullochgorum' ;  " Ewic  wi  the 
Crookit  Horn';  'Jolm  o'  Radenyon' ;  'The 
Marquis  of  Huntly's  Reel':  'Lizzie  Liberty'; 
and  'The  Old  Man's  Song.'  His  prose  included: 
"A  Preservative  against  Presbytery'  (1746); 
'Dissertation  on  Job's  Prophecy'  (17.S7)  : 
'Ecclesiastical  History  of  Scotland'  (1788). 
His  'Songs  and  Poems'  edited  by  Rcid  appeared 
in    1859. 

Skinner,  Otis,  .American  actor:  b.  Cain- 
bridge,  .Mass.,  1858.  He  made  his  debut  Nov. 
1877  as  Jim  in  'Woodlcigh'  at  the  Philadelphia 
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Museum;  New  York  debut  at  Niblo"s  Theatre 
1879.  Assumed  important  roles  with  Lawrence 
Barrett,  Augustiii  Daly  and  Mme.  Alodjeska. 
Since  igo2  he  has  been  prominent  as  a  star  in 
romantic   plays. 

Skinner,  William,  American  manufac- 
turer: b.  London,  England,  1824;  d.  Holyoke, 
!Mass.,  28  Feb.  1902.  He  came  to  the  United 
States  in  1845  and  settled  in  Northampton, 
Mass.,  where  he  engaged  in  the  silk  business. 
He  became  a  partner  in  a  silk  manufacturing 
firm  in  1848  and  in  185 1  established  a  business 
of  his  own  at  Williamsburg,  }ilass.  His  fac- 
tories being  destroyed  by  the  iilill  River  flood  in 
1874,  he  rebuilt  them  in  the  same  year  at  Hol- 
yoke. He  was  actively  engaged  in  philanthropic 
work,  was  a  generous  benefactor  of  Vassar, 
Smith,  and  Holyoke  colleges,  builta  gymnasium 
for  Dwight  L.  Moody's  school  in  Northfield, 
Mass.,  was  president  of  the  local  city  hospital 
and  also  of  the  Manufacturers'  Association  of 
Holyoke. 

Skinners,  bands  of  marauders,  adherents 
to  the  .\merican  cause  who  infested  what  was 
considered  neutral  ground  along  the  Hudson 
River  in  New  York  State,  during  the  American 
War  of  the  Revolution.  The  Skinners  carried 
on  a  vigorous  guerrilla  warfare,  being  opposed 
by  the  Cow-boys,  as  the  marauding  adherents 
to  the  British  cause  were  called.  In  some  in- 
stances the  Skinners  did  serviceable  work  for 
the  .American  army,  harassing  small  detach- 
ments of  British  soldiery,  scouting  and  foraging 
parties,  and  acting  as  scouts  for  the  Americans 
when  occasion  demanded.  It  was  a  party  of 
three  Skinners  who  intercepted  Andre  (q.v. )  on 
his  way  back  to  New  York,  after  receiving 
treasonous  papers  from  Benedict  Arnold  (q.v.) 
at  West  Point.  This  was  the  chief  service  per- 
formed by  the  Skinners,  who,  like  the  Cow- 
boys, operated  principally  in  Westchester  County 
and  were  not  particularly  scrupulous  as  to  the 
party  to  which  their  victims  belonged. 

Skipper,  a  butterfly  of  the  family  Hcspcrida. 
The  body  is  short  and  thick,  head  large,  eyes 
prominent,  antenns  short,  with  the  knob  curved 
like  a  hook  or  bent  to  one  side,  legs  six,  and 
the  four  hindmost  shanks  armed  with  two  pairs 
of  spurs.  Skippers  are  generally  rich  brown, 
marked  with  yellow  spots.  The  species  are 
quite  numerous,  and  expand  from  iJ-S  to  2!/2 
inches.  They  owe  their  name  to  their  jerky 
flight. 

Skir'mishers  are  soldiers  acting  in  loose 
array  in  front  and  on  the  sides  of  an  army.  It 
is  the  duty  of  the  skirmishers  to  cover  the  line 
of  advance  of  an  army  and  to  guard  its  flanks, 
so  as  to  protect  against  surprise  by  the  enemy. 
The  skirmishers  usually  operate  considerably  in 
advance  of  the  main  body,  from  a  mile  to  five 
miles,  advancing  in  files  of  two  men,  front  and 
rear,  with  a  distance  of  about  six  paces  between 
them.  Skirmishers  fire  independently  and  at 
their  own  discretion  and  in  modern  warfare  do 
not  adhere  strictly  to  the  rules  of  the  tactics, 
either  as  to  their  disposition  or  as  to  alternating, 
between  the  files,  in  firing.  Skirmishers  are  fre- 
quently used  to  draw  on  a  battle  or  to  cover  the 
movement  of  the  main  body  in  their  rear. 
When  attacked  by  cavalry  in  open  ground  the 
skirmishers  are  supposed  to  close  up  ranks, 
forming  what  are  known  as  rally  squares.    The 


manual  of  infantry  tactics  provides  that  every 
company  of  skirmishers  shall  have  a  small  re- 
serve, whose  duty  it  is  to  fill  vacant  places  and 
furnish  the  line  with  cartridges,  and  to  relieve 
the  fatigued.  Consult  Upton's  'Manual  of  In- 
fantry Tactics.* 

Skirret,  a  hardy  perennial  umbelliferous 
plant  (Slum  sisaruni)  about  four  feet  high,  with 
pinnate  leaves  and  tiny  white  flowers  in  com- 
pound umbels.  It  is  indigenous  to  Asia,  and 
has  been  cultivated  in  rich,  moist  soil,  for  its 
edible,  fleshy  tubers,  which  are  about  as  thick 
as  a  finger  and  grow  in  clusters,  united  at  the 
base  of  the  stem,  and  are  long,  cylindrical,  and 
somewhat  jointed.  They  have  a  sweetish  taste, 
resembling  parsnips,  are  somewhat  floury,  and 
should  be  tender,  except  for  a  woody  core,  which 
must  be  removed  before  cooking.  It  is  a  winter 
vegetable,  boiled  and  served  like  salsify,  but  is  of 
minor   importance  at  present. 

Skitsuish.      See  Salish.\n  Indi.\ns. 

Skittles,  a  favorite  game  in  England  much 
resembling  the  American  game  of  bowls  (q.v.). 
It  is  played  in  a  covered  skittle-alley,  usually 
indoors.  Nine  skittles  or  large  wooden  pins 
about  a  foot  high  with  flat  bottoms  are  set  up- 
right at  one  end  of  the  alley  a  foot  apart.  They 
are  arranged  in  a  square,  three  skittles  to  a  side 
and  one  angle  of  this  square  is  turned  toward 
the  player,  or  thrower,  who  stands  at  the  other 
end  of  the  alley,  2i  feet  away.  The  thrower 
uses  a  large  wooden  ball,  about  a  foot  in  dia- 
meter, which  he  throws  along  the  floor  of  the 
alley  with  sufficient  force  to  bowl  over  the  pins 
at  the  other  end ;  the  thrower  is  allowed  to 
advance  but  one  step  in  the  act  of  throwing. 
The  object  of  the  game  is  to  knock  down  all  or 
as  many  of  the  skittles  as  possible,  each  throw 
counting  so  many  points,  and  the  one  who  makes 
the  greatest  number  of  points  in  a  given  number 
of  throws  wins  the  game.  The  game  of  skittles 
was  introduced  into  England  under  the  name  of 
Kails  in  the  14th  century,  having  been  brought 
over  from  the  French.  It  is  still  popular  and  is 
known  in  some  places  under  the  nairie  of  Nine- 
pins,  from  the  number  of  skittles  used. 

Sklallam.     See  Salishan  Indians. 

Skobeleff,  sko'be-lyef,  Mikhail  Dimitrie- 
vich,  Russian  general:  b.  near  RIoscow  Oc- 
tober 1844 :  d.  Moscow  7  July  1882.  He  en- 
tered the  army  and  served  in  Poland  in  the  sup- 
pression of  the  insurrection  of  1863-4 ;  and  later 
in  the  campaigns  in  the  Caucasus  and  in  Cen- 
tral Asia.  In  1873  he  was  attached  as  colonel 
to  Gen.  Kaufmann's  staff  when  the  city  of 
Khiva  was  taken,  and  in  1875  commanded  the 
expedition  against  Khokand.  This  province  be- 
ing annexed  in  1876  with  its  name  changed  to 
Ferghana,  Skobeleff  was  appointed  military  gov- 
ernor; but  at  the  outbreak  of  the  Turkish  war 
he  hastened  to  the  front,  crossing  the  Danube 
on  horseback.  He  held  no  commission  until 
the  second  attack  on  Plevna  in  1877  when  he 
led  three  regiments,  but  was  forced  to  sacrifice 
the  advantage  he  had  gained  for  lack  of  sup- 
port. Being  appointed  lieutenant-general,  he 
commanded  the  famous  l6th  Division,  with  whom 
he  turned  back  the  left  flank  of  the  Turkish 
army  at  the  passage  of  the  Balkans  and  cap- 
tured Shenova  after  Mirsky  and  Raditsky  had 
failed.    He  led  the  advance  upon  Adrianople  in 
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1878.  His  last  military  exploit  was  as  com- 
mander of  the  expedition  against  tlie  Tekke- 
Tiirkomans  in  1880-1  and  tlie  conquest  of  Gok- 
Tcpe  ou  12  January.  He  was  promoted  to  the 
rank  of  general  after  the  campaign. 

Skoda  Gun.     See  Ordnance. 

Skoko'mish.      See  Salishan  Indians. 

Skopt'zi,  or  Skoptsy,  a  religious  sect 
founded  in  Russia  in  tlic  latter  part  of  the  i8th 
century  by  Kondratiy  Seliwanoff.  His  follow- 
ers practise  castration  in  the  belief  that  it  will 
purify  their  souls  and  render  them  fit  to  enter 
heaven.  Since  l86g,  when  tlieir  practices  were 
discovered  by  the  Russian  government,  attempts 
have  been  made  to  suppress  the  sect  by  penal 
measures,  but  it  is  still  believed  to  include  a 
number  of  influential  persons  in  its  following. 
See  also  Religious  Sects. 

Skowhegan,  skow-he'gan,  Maine,  town, 
county-seat  of  Somerset  County ;  on  the  Kenne- 
bec River,  and  on  the  Maine  Central  Railroad, 
45  miles  west  of  Bangor.  The  first  settlement 
in  this  vicinity  was  made  in  1792;  Skowhegan 
was  at  first  a  part  of  the  town  of  Canaan,  but 
was  separately  incorporated  in  1823  under  the 
name  of  Milburn ;  in  1836  it  was  given  its  pres- 
ent name,  which  is  the  ancient  Indian  name  for 
the  place.  The  town  of  Bloomfield  was  annexed 
in  1861.  The  Kennebec  here  has  a  perpendicular 
fall  of  30  feet,  and  this  furnishes  excellent  water- 
power.  The  census  of  1900  reported  69  manu- 
facturing establishments  in  the  town,  with  a 
capital  of  $941,681 ;  they  include  lumber,  pulp, 
flour,  and  woolen  mills,  shoe  factories,  and 
manufactories  of  scythes,  a.xes,  etc.,  and  oil- 
cloth. There  are  two  national  banks  with  a 
combined  capital  of  $275,000.  The  town  has 
a  high  school,  and  a  public  library  (founded 
1867).     Pop.  (1890)  S,o68;   (1900)  5,180. 

Skrine,  John  Huntley,  English  clergyman 
and  author;  b.  Somerset,  England,  4  April  1848. 
He  was  educated  at  Oxford,  ordained  a  priest  in 
the  Church  of  England  in  1874,  and  in  1873-87 
was  assistant  master  at  Uppingham.  He  was 
warden  of  Trinity  College,  Glenalmond,  in  1888- 
KXD2  and  in  1897  he  was  appointed  canon  of 
i'crth  Cathedral.  He  has  published:  'Margaret 
of  Anjou*  (1870);  'Under  Two  Queens,* 
lyrics  (1884)  ;  <A  Memory  of  Edward  Thring' 
(189a)  ;  'The  Queen's  Highway,'  lyrics  of  the 
war  (1900);  'Pastor  Agnoruni,  A  Schoolmas- 
ter's After-thoughts*  (1901);  'The  Mountain 
Mother,*  sermons  (1902)  ;  etc. 

Sku'as  and  Jaegers,  a  large  gull  of  the 
genera  Slercorarius  and  Mcj^alcstris,  and  es- 
pecially of  the  latter,  the  former  being  more 
often  called  "jaegers."  They  are  usually  classed 
as  a  sub-family  of  Lciridce  (q.v.).  They  are  pred- 
atory birds,  rarely  fishing  for  themselves,  and 
generally  pursue  smaller  gulls  and  terns,  and 
compel  them  to  drop  or  disgorge  their  prey. 
Only  one  species  of  true  skua  {Mcjialcslris 
skua)  enters  the  North  American  fauna  and 
this  is  rare.  With  the  related  jasgers,  it  is  re- 
markable in  the  possession  of  a  cerod  hill  and  a 
I)air  of  elongated  middle  tail  feathers,  though  the 
latter  character  is  less  pronounced  than  in  the 
jsegcrs.  It  is  a  large,  robust  bird,  especially 
when  adult,  and  is  remarkable  for  its  vigorous 
and  varied  flight  and  piratical  habits.  It  breeds 
in  the   far  north,  making  a  flimsy  nest  on   the 
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ground  aiid  lays  2  or  3  deeply  blotched  eggs 
1  his  species  is  more  common  on  northern  Eu- 
ropean coasts  and  three  species  of  jaegers  are 
also  common  to  the  two  continents  and  range 
even  much  more  widely.  They  are  the  pomarine 
jaeger  {Slercorarius  pomarinus) ,  21  inches  long, 
dusky  and  mottled  above,  brownish-white  be- 
low; the  Arctic  or  parasitic  jasger  {S.  para- 
siticus), about  20  inches  long,  occurring  under 
two  different  plumages,  one  entirely  sooty,  the 
other  with  white  under  parts,  and  S.  longicaudus, 
the  longtailcd  ja;ger,  about  14  inches  long,  upper 
part  of  head  black,  upper  surface  brownish- 
gray,  under  surface  white.  The  middle  tail- 
feathers  in  this  species  project  10  inches,  and 
the  bird  is  called  « marlin-spike»  by  sailors. 
Consult:  Selous' Bird  Watching'  (London,  1900J. 

Skull,  the  skeleton  of  the  head;  the  bony 
or  cartilaginous  framework  of  the  head  in 
vertebrates ;  a  superior  expansion  of  the  verte- 
bral column.  Its  shape  differs  in  various  ani- 
mals. In  man  it  is  somewhat  ovoid,  the  larger 
portion  being  at  the  top  (the  dome)  ;  and  the 
whole  is  composed  of  flat  and  irregular  bones  — 
eight  bones  enclosing  the  cranial  cavity  and  14 
forming  the  face.  The  skull  rests  and  nods  upon 
the  first  vertebra  (atlas).  It  also  rests  upon  a 
tooth-like  process  (odontoid  process)  of  the 
axis,  or  second  bone  of  the  spinal  column,  which 
projects  upward  through  the  atlas  and  forms  a 
pivot  or  swivel,  upon  which  the  head  rotates,  the 
atlas  also  turning  with  it.  The  preponderance 
of  the  cranial  portion  of  the  skull  over  the  face 
portion  is  most  pronounced  in  man,  because  of 
the  higher  development  of  the  brain.  The 
cranial  portion  (cranium)  is  composed  of  the 
occipital,  frontal,  sphenoid,  and  ethmoid  bones, 
and  the  two  parietal  and  temporal  bones.  These 
bones  are  united  either  by  sutures  (dovetail 
joints)  or  beveled  edges.  The  upper  bones  of 
the  skull  of  a  baby  do  not  usually  unite  until 
months  after  birth,  their  condition  allowing 
the  brain  to  grow.  The  dovetail  joints  later  in 
life  fasten  these  bones  together  very  firmly. 
This  jointure,  together  with  tlie  strong  buttresses 
in  the  temporal  bones  and  the  tie-beam  function 
of  the  sphenoid,  adapts  an  adult  for  carrying 
considerable  weight  upon  the  head  without  in- 
jury. If  the  upper  cranial  bones  of  a  baby  are 
united  at  birth  or  soon  after,  the  child  is  usu- 
ally an  imbecile  or  idiot.  The  tissue  of  the  flat 
bones  of  the  skull  is  arranged  in  layers ;  the 
outer  one  was  likened  by  the  ancients  to  wood, 
the  middle  one  to  Ie:ilhcr,  and  the  inner  one  to 
glass.  The  cranial  cavity  contains  the  brain 
and  proximal  portions  of  the  cranial  nerves.  See 
Bkain';  Craniai,  Nerves. 

'ihe  principal  opening  of  the  skull  is  the 
foramen  magnum  for  the  transmission  of  the 
commencement  of  the  spinal  cord,  the  spinal  ac- 
cessory nerves,  and  the  vertebral  arteries. 
Other  openings  to  the  orbits,  the  interior  of  the 
temporal  bones,  etc.,  transmit  the  optic,  audi- 
tory, and  other  nerves,  as  well  as  blood-vessels, 
and  are  so  arranged  that  these  nerves  and  ves- 
sels are  not  easily   injured. 

The  bones  of  the  face  are  the  inferior  maxil- 
lary, and  the  vomer,  the  two  nasal,  superior 
maxillary,  lacrimal,  malar,  palate,  and  inferior 
turbinated.  The  inferior  maxillary,  or  lower 
jaw,  forms  the  chin  (a  distinctive  feature  of 
man),  moves  in  mastication  and  speech,  and  is 
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joined  to  the  temporal  bone  by  a  ball-and-socket 
joint.  The  lacrimal  bones  are  small  bones  form- 
ing part  of  the  inner  wall  of  the  orbit,  one  of 
the  principal  openings  in  the  face.  The  malar 
bones  are  the  cheek-bones.  The  palate-bones 
assist  in  the  formation  of  the  outer  wall  of  the 
nose,  the  roof  of  the  mouth,  and  the  floor  of 
the  orbit.  The  nasal  bones  form  the  bridge  of 
the  nose ;  the  vomer  forms  part  of  the  septum 
of  the  nose,  separating  one  nasal  cavity  from  the 
other.  The  superior  ma.xillary  bones  (ma.xilla, 
the  jawbone)  form  the  upper  jaw  and  a  large 
part  of  the  roof  of  the  mouth,  the  outer  w'all  of 
the  nasal  fossae,  and  the  floor  of  the  orbit.  The 
inferior  turbinated  bones  extend  horizontally 
along  the  outer  wall  of  the  nasal  fossae.  The 
principal  external  openings  of  the  skull  in  the 
face  portion  are  the  orbits,  the  mouth,  and  the 
nasal  opening;  in  the  cranial  portion,  the  fora- 
men magnum,  and  the  external  auditory  canal. 
See  Anatomy;  Head;  Medulla  Oblongata; 
Spine  and  Spin.\l  Cord. 

Skull-cap,   any   one   of   the   labiate    genus 

Scutellaria,  bitter  herbs,  having  square  stems, 
simple,  opposite  leaves,  and  blue  or  violet  flowers, 
in  terminal  or  axillary  racemes.  The  flowers 
have  exserted  ascending  corollas,  curved,  with 
arched  upper,  and  spreading  lower  lips.  The 
calyx  is  canipanulate,  gibbous,  and  two-lipped, 
the  upper  one  with  a  crested  protuberance  on 
top,  that  causes  it,  when  in  fruit,  to  very  much 
resemble  an  ancient  helmet,  with  the  visor  down, 
and  to  which  the  common  name  obviously  refers. 
This  skull-cap  covers  four  nutlets,  which  are 
ejected  by  the  upspringing  of  the  pedicel,  if  bent 
down  by  an  animal,  for  instance ;  and  it  is  said 
that  the  visor  directs  these  seeds  on  to  the  ani- 
mal's coat,  when  they  escape  from  between  the 
lips.  However,  the  lid  soon  falls  off.  Several 
species  are  cultivated,  as  the  Siberian.  6".  bai- 
calensis,  producing  during  the  summer  many 
dark-blue  flowers  an  inch  long;  and  the  whole 
genus  is  one  of  the  handsomest  of  the  many 
American  mints.  The  madwort  {S.  latcriHora) 
is  a  common  slender  herb  in  wet  places,  with 
ovate  leaves  and  violet  flowers,  and  was  at  one 
time  supposed  to  be  a  cure  for  hydrophobia. 

Skunk,  a  representative  of  several  genera 

of  small  carnivorous  mammals  of  the  weasel  fam- 
ily (Mustelida) .  of  which  they,  with  the  badg- 
ers, constitute  the  sub-family  Mclina.  charac- 
terized by  having  elongated  toes  with  blunt  non- 
retractile  claws  and  no  webs.  The  true  skunks 
are  notorious  for  the  large  size  of  the  anal 
glands,  and  the  offensive  odor  of  their  secre- 
tion. They  are  always  black,  marked  by  vari- 
ously arranged  and  sharply  contrasting  bands  and 
spots  of  white,  and  are  exclusively  American. 
Three  genera  are  recognized.  Mephitis  includes 
the  common  typical  skunks  of  relatively  large 
size  with  the  skull  arched  above  and  the  face 
short  and  truncated.  There  are  34  teeth  with  the 
following  formula:  i.  \,  c.  \,  p.  ^,  m.  ^.  The 
body  is  elongated,  and  usually  much  arched ;  the 
tail  long  and  thickly  covered  with  long,  tine  hair; 
the  head  small,  with  thick,  blunt  snout;  the  legs 
short,  and  the  paws  comparatively  large,  with 
five  incompletely  divided  toes.  The  power, 
characteristic  in  some  degree  of  all  the  Mustelidce 
of  forcibly  discharging  the  fetid  secretion  of  the 
anal  glands  is  enormously  developed.  Ten 
species  have  been  differentiated  in  North  Amer- 


ica ranging  throughout  the  continent,  but  as  they 
differ  little  in  habit,  the  common  skunk  (M. 
mephitica)  may  be  taken  as  typical  of  the  whole 
genus.  This  species,  as  now  limited,  is  confined 
to  the  Eastern  States,  where  it  is  exceedingly 
common,  particularly  in  the  farming  districts  of 
New  England.  It  is  about  the  size  of  a  cat  and 
has  fur  of  a  glossy  black;  on  the  forehead  is  a 
patch  of  white  diverging  into  two  lines  which 
extend  the  whole  length  of  the  back  and  meet 
again  in  the  beautiful  bushy  tail.  The  tip  of  the 
tail  is  also  white,  and,  as  it  is  usually  carried 
erect,  the  white  is  regarded  by  some  naturalists 
as  a  "warning  color."  Thus  Belt  writes: 
"The  skunk  goes  leisurely  along,  holding  up  his 
white  tail  as  a  danger  flag  for  none  to  come 
within  range  of  its  nauseous  artillery."  It 
chiefly  frequents  high-lying,  bushy,  or  rocky  dis- 
tricts and  the  banks  of  the  rivers,  usually  re- 
maining concealed  in  its  burrow  by  day,  but 
emerging  at  dusk  in  search  of  the  worms,  in- 
sects, birds,  small  mammals,  and  their  young 
and  the  eggs  of  ground  birds  which  form  its 
food.  At  times  it  becomes  quite  destructive  to 
poultry,  but  offsets  this  by  clearing  out  houses 
of  rats  and  mice. 

Its  movements  are  slow  and  leisurely.  It 
never  attempts  to  run  away  if  pursued,  for,  feeble 
and  defenseless  as  it  looks,  it  is  most  effi- 
ciently protected  by  the  possession  of  a  nauseous 
fluid,  the  discharge  of  which  neither  man  nor 
beast  will  wittingly  provoke.  When  attacked 
the  skunk  turns  its  back,  erects  its  tail,  and,  by 
means  of  a  muscular  contraction,  ejects  the 
contents  of  its  anal  pouches  from  the  pro- 
truding orifices  of  a  pair  of  ducts  with  a  force 
that  carries  them  to  a  distance  of  10  or  15  feet. 
So  penetrating  is  the  evil  odor  of  this  fluid  that 
it  may  sometimes  be  perceptible  a  mile  off.  and 
so  persistent  is  it  that  clothes  defiled  by  it  can 
rarely  be  entirely  purified.  The  fluid  will  excite 
severe  inflammation  of  the  eyes,  and  cases  are 
cited  of  Indians  who  have  thus  lost  their  eye- 
sight. Few  carnivorous  animals  care  to  attack 
the  skunk,  and  this  immunity  results  in  a  life  of 
comparative  ease,  with  a  loss  of  agility  and  an 
assumption  of  corpulency  in  striking  contrast  to 
the  slender  and  active  weasels.  The  skunk  is 
hunted  for  its  fur,  which  is  in  considerable  de- 
mand. During  the  fall  and  winter  skunk-hunt- 
ing is  an  industry  of  considerable  importance  in 
Maine,  and  that  State  alone  yields  annually  be- 
tween 100,000  and  200.000  skins,  most  of  which 
are  shipped  to  Philadelphia  where  they  are  pre- 
pared for  shipment  to  Paris,  chiefly  in  the  guise 
of  "monkey"  skins.  Recently  skunk-farming  has 
been  entered  into  as  a  regular  business  in  some 
parts  of  New  England.  Skunks  are  trapped, 
killed  with  clubs  or  by  means  of  dogs  especially 
trained  to  pounce  upon  them  before  the  fluid 
can  be  discharged.  Skins  are  deodorized  by  heat 
and  smoke.  Their  bodies  also  yield  an  oil  used 
in  making  liniments,  and  the  flesh  is  sometimes 
eaten  and  reported  as  being  very  sweet  and 
tender. 

Skunks  usually  raise  from  6  to  10  young  in  a 
season.  If  taken  young  they  are  easily  tamed 
and  make  pretty  pets,  for  they  are  cleanly  in 
habit  and  rarely  emit  their  offensive  secretion 
save  when  provoked.  The  families  remain  to- 
gether for  about  a  year,  and  during  the  coldest 
months  of  winter  they  all  hibernate  together  in 
the  same  burrow.     It  seems  to  be  fully  estab- 
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fished  that  the  skunk  is  affected  with  a  disease 
similar  to  canine  rabies  and  that  fata!  cases  of 
hydrophobia  have  resulted  from  the  bite  of  even 
apparently  healthy  animals. 

The  skunks  of  the  genus  Spilogale  are  smaller 
and  differ  in  the  depressed  skull,  unarched 
above.  The  white  stripes  are  more  numerous 
and  often  incomplete.  The  1 2  described  species 
are  mostly  confined  to  the  western  and  southern 
portions  of  the  United  States  and  to  Mexico. 
One  species,  the  little  striped  skunk  (S  ringens), 
is  abundant  from  Florida  to  Virginia  and  west- 
ward to  Mississippi.  It  is  about  14  inches  long, 
with  a  broad  white  patch  on  the  forehead,  four 
white  parallel  dorsal  stripes  much  broken  be- 
hind, and  a  white  tip  to  the  tail.  The  third 
genus  (Conepatus)  has  only  32  teeth,  one  of 
the  upper  premolars  being  absent,  and  differs 
in  other  respects  from  the  foregoing.  C  mapa- 
cito  is  the  typical  skunk  of  South  and  Central 
America  and  this  or  a  closely  related  species 
extends  through  Mexico  into  Texas.  Except 
that  it  does  not  hibernate  its  habits  are  essen- 
tially like  those  described  for  the  common  skunk. 

Consult:  Coues,  <  Fur-bearing  Animals  > 
(Washington  1877);  Merriam,  <  North  American 
Fauna,  No.  4'  (Washington  i8go);  Ingersoll, 
<Wild  Neighbors'  (New  York  1897). 

Skunk-cabbage,  a  common  plant  (Spath- 
yema  jcetida)  of  the  order  of  Aracecc,  found  in 
colonies  in  bogs  in  eastern  North  America,  and 
also  in  Asia.  It  begins  to  Vjloom  in  winter  and 
the  spathes,  which  are  pushed  through  the  mud 
thus  early,  are  cowl-like,  having  a  twisted  point 
overhanging  the  orifice ;  they  are  fleshy,  cu- 
riously mottled  with  purples,  greens  and  yellows, 
and  protect  a  round  spadi.x  in  which  4-merous 
perfect  flowers  are  imbedded.  These  are  pur- 
plish and  are  the  first  pollen-bearers  to  be 
visited  by  bees. 

Skupsh'tina,  skupsh'ti-na,  the  national  as- 
sembly of  the  Servians.     See  Servia. 

Sky.  See  Astronomy;  Atmosphere  iClouds. 

Sky-rocket.     See  Projkctiles. 

Skye,  ski,  Scotland,  the  largest  island  of 
the  Hebrides,  off  the  western  coast  of  Inverness, 
covers  an  area  of  535  square  miles.  Its  scenery 
is  celebrated.  The  deeply  indented  coast  is 
lined  by  bold  and  lofty  cliffs  or  basaltic  pillars; 
the  interior  is  mountainous  moorland,  inter- 
spersed with  lochs.  The  Cuchullin  Hills  at  the 
south  form  the  highest  point  of  land,  and 
toward  the  east,  Blavin  reaches  an  elevation  of 
3,042  feet.  The  Red  Hills  (2,403  feet)  rise 
toward  the  northeast.  The  acreage  is  very 
small  and  there  are  few  trees.  The  climate  is 
variable  and  moist.  Much  of  the  land  consists 
of  pasturage.  Sheep  and  cattle  are  raised,  and 
fishing  is  a  chief  occupation.  Portree,  the  chief 
town  on  the  east  coast,  has  a  good  harbor. 
Pop.   (i';oi)   13,883. 

Skye  Terrier.     See  Terrier. 

Skylark,  a  European  lark  {Alauda  arvettsis), 
one  of  the  most  popular  European  cage  birds 
from  the  variety  and  power,  rather  than  the 
quality,  of  its  song,  and  the  ea.se  with  which  its 
health  is  preserved  in  captivity.  It  inhabits  all 
of  Europe,  many  migrating  south  in  winter. 
The  adult  male  is  about  seven  inches  long; 
crown  dark  brown  with  paled  edges,  forming 
a  crest,  upper  parts  brown,  each  feather  with  a 
spot  of  darker  hue;  throat  and  upper  part  of 


breast  grayish-brown,  spotted  with  dark  brown, 
abdomen  ycllowish-white,  deepening  into  pale 
brown  on  the  flanks;  tail  leathers  various 
shades  of  brown.  The  female  is  a  little  smaller 
than  the  male. 

The  bird  is  famous  wherever  English  is 
spoken  and  English  poetry  is  read,  for  its  flight- 
song,  begun  in  early  spring,  and  continued  all 
through  the  summer.  When  it  first  rises  from 
the  earth,  its  notes  are  feeble  and  interrupted : 
as  it  ascends,  however,  they  gradually  swell 
to  their  full  tone,  and  long  after  the  bird  has 
reached  a  height  where  it  is  lost  to  the  eye,  it 
still  continues  to  charm  the  ear  with  its  melody. 
It  mounts  almost  perpendicularlv,  and  by  suc- 
cessive springs,  and  descends  in  an  oblique 
direction,  still  chanting  its  rippling  music. 

The  female  forms  her  nest  on  the  ground 
within  some  depression,  which  serves  to  hide 
and  shelter  it  —  often  in  grainfields.  She  lays 
four  or  five  dirty  white  eggs,  blotched  and 
spotted  with  brown ;  and  she  generally  pro- 
duces two  broods  in  a  year.  These  prolific 
birds  live  on  seeds  and  insects;  they  are  most 
abundant  in  the  more  open  and  highest  culti- 
vated situations  abounding  in  grain.  In  winter 
they  assemble  in  vast  flocks,  grow  very  fat,  and 
are  taken  in  great  numbers  for  the  table,  espe- 
cially in  the  Mediterranean  region. 

Sk3rros,  ski'rSs,  Greece,  an  island  of  the 
^gean  Archipelago,  25  miles  east  of  Eubcea.  It 
is  18  miles  long  by  7  wide.  It  consists  of  two 
parts,  connected  by  a  mountainous  isthmus. 
To  one  part  belongs  the  mountain  Kochilas;  the 
other,  or  northern  division,  is  lower  and  cov- 
ered by  fertile  plains  and  slopes.  The  higher 
grounds  are  densely  wooded.  The  products  are 
wheat,  wine,  oil,  and  oranges.  The  raising  of 
live  stock  —  especially  goats  — is  a  considerable 
industry;  also  a  species  of  small  horses.  A 
Greek  monastery  occupies  the  greater  part  of 
the  modem  Skyros.  Theseus,  the  hero  of 
Athens,  died  here,  and  his  bones  were  carried 
to  that  town  when  under  Kimon  the  Athenians 
took  Skyros.     Pop.  (1896)  3,512. 

Slafter,  Edmund  Farwell,  American  histo- 
rian: b.  Norwich,  Vt.,  30  May  1816.  He  was 
graduated  from  Dartmouth  in  1S40,  took  orders 
in  the  Episcopal  Church  and  held  rcctorates  in 
Massachusetts  prior  to  1877.  He  is  the  author 
of  'Sir  William  Alexander  and  .American 
Colonization'  (1873);  'Voyages  of  the  North- 
men to  America'  (18^7);  'John  Checkley,  or 
the  Evolution  of  Religious  Tolerance  in  .Massa- 
chusetts Bay'  (1897);  and  other  historical  books 
and  monographs. 

Slag.     See  Metallurgy;  Smelting. 

Slander,  a  false  and  malicious  oral  defama- 
tion which  tends  to  injure  or  disgrace  the  person 
so  defamed.  The  chief  difference  between  slan- 
der and  libel  is  that  the  latter  refers  to  malicious 
defamation  expres.;e(l  by  writing,  printing,  or 
illustration.  The  law  draws  a  wide  <li.stinction 
between  the  two  actions.  Words  are  held  to  be 
actionable,  whether  or  not  special  damages  arc 
shown  to  have  accrued  from  the  defamation,  if 
they  impute  a  crimin.il  offense  against  the  law; 
the  having  of  a  contagious  disease:  or  if  they 
are  such  .is  would  affect  one  iniuriously  in  his 
profession  or  trade.  If  the  words  are  not  so 
actionable,  yet  false  and  malicious,  the  party 
aggrieved  cannot  recover  unless  able  to  prove 
that  he  has  sustained  some  certain  actual  loss 
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therefrom.  If  the  party  charged  u-ith  slander 
prove  that  the  words  complained  of  are  true,  no 
action  will  lie  for  defamation,  whether  or  not 
said  words  are  actionable,  for  in  that  event  the 
law  holds  them  to  be  justifiable.  Charging  one 
with  having  committed  perjury  has  always  been 
regarded  as  being  actionable,  and  in  many  juris- 
dictions it  is  so  provided  by  statute.  Words 
which  in  themselves  are  not  actionable  may  in 
reality  be  so  through  an  allusion  to  some  collat- 
eral facts,  or  through  being  used  and  understood 
in  some  particular  sense,  and  in  such  cases, 
when  the  offensive  sense  is  proven,  it  is  held  to 
be  slanderous.  Words  in  themselves  slanderous 
may  be  accompanied  by  explanations  which  de- 
prive them  of  that  character.  There  are  certain 
kinds  of  communications  which  are  regarded  as 
privileged,  and  are  therefore  not  actionable,  as, 
for  example,  the  statement  made  in  a  judicial 
proceeding,  or  where  one  communicates  to  an- 
other a  circumstance  which  he  has  the  right  to 
know  relating  to  a  matter  of  mutual  interest; 
however,  this  privilege  will  not  justify  slander 
if  malice  be  shown. 

Slate,  a  clay  rock  (argillutyte)  which  has 
been  subjected  to  compression  during  moun- 
tain-making processes  in  the  earth's  crust,  and 
which  as  a  result  splits  readily  into  thin  sheets 
or  cleavage  laminre  in  a  direction  at  right  angles 
to  the  direction  of  compression.  According  to 
Sorby,  cleavage  is  produced  in  such  rocks  by 
the  rearrangement  during  compression  of  the 
plastic  particles  comprising  the  original  rock 
mass,  in  such  a  manner  that  their  longer  axes 
come  to  lie  perpendicular  to  the  direction  of 
compression,  and  that  planes  of  easy  fracture 
were  thus  produced  parallel  to  the  long  axes 
of  the  particles.  This  was  illustrated  by  Sorby, 
with  a  cube  of  clay  through  which  mica  scales 
or  scales  of  oxide  of  iron  were  sprinkled,  w^hich 
was  then  subjected  to  powerful  compression  and 
drying.  A  perfect  cleavage  at  right  angles  to 
the  line  of  pressure  was  produced,  and  micro- 
scopic examination  showed  that  the  mica  scales 
lay  in  the  direction  of  cleavage.  Tyndall  found 
by  experiment  that  cleavage  is  more  perfect  in 
proportion  in  which  the  cleaved  material  is  free 
from  foreign  particles,  such  as  mica  scales,  and 
he  considered  that  cleavage  was  produced  in 
homogeneous  rocks  (except  the  vitreous)  by 
the  compression  and  flattening  of  the  minute 
discrete  granules  or  particles  of  which  all  such 
matter  consists.  The  structure  is  changed  by 
the  compression  from  granulous  to  scaly.  Enor- 
mous vertical  swelling  of  the  rock  masses  re- 
sults through  such  lateral  compression,  and  this 
swelling  is  an  important  factor  in  the  fonnation 
of  mountains. 

Ordinarily  cleavage  exists  in  rocks  in  a  oo- 
tential  manner  only  —  the  rock  is  cleavable  in  a 
certain  direction,  but  no  actual  separation  takes 
place.  This,  however,  is  rapidly  developed 
when  the  rock  mass  is  exposed  to' atmospheric 
influences.  Slates  are  quarried  in  sohd  blocks, 
and  split  up  in  thin  sheets,  usuallv  by  hammer 
and  chisel  after  quarrying.  The  important  slate 
producing  horizons  of  eastern  United  States 
are  the  Cambric  and  Ordovicic  beds  of  the 
Taconic  range  of  eastern  New  York  and  its 
extension  in  Vermont,  and  the  corresponding 
formations  of  Pennsylvania  and  other  regions 
in  the  northern  Appalachians.  In  composition 
slates  vary  greatly,  especially  in  the  proportion 
of  silica.     An  analysis  of  common  roofing-slate 


gave  the  following;  Silica,  48;  alumina,  25.50; 
oxide  of  iron,  11.30;  potash,  4.70;  magnesia, 
1.60;  carbon,  .30;  water,  7.60.  Since  slate  is  in 
reality  a  structural  term,  denoting  the  property 
of  easy  splitting  so  characteristic  of  roofing 
slates,  rocks  of  almost  any  composition  may  be 
indexed  under  this  term,  provided  they  show 
the  characteristic  slatj'  cleavage.  Thus  it  has 
become  customary  to  speak  of  anthracite  slate, 
in  which  a  considerable  percentage  of  carbona- 
ceous material  is  present;  whet  slates,  —  clay 
slates,  with  a  large  percentage  of  silica,  often 
nearly'  pure  silica  (Novaculytes) ;  talc  slates 
and  chlorite  slates,  where  those  minerals  are 
prominent ;  gray-wacke  slates,  more  or  less 
arenaceous  and  micaceous  slates.  Roofing 
slates,  however,  are  the  typical  slates,  and  the 
ones  in  which  the  slaty  cleavage  is  best  devel- 
oped. The  most  important  localities  for  these 
in  the  United  States  are  Vermont  and  Penn- 
sylvania. 

The  slate  belt  of  Pennsylvania  first  appears 
in  the  eastern  comer  of  York  County  and  "  then 
sweeps  around  in  a  gradually  narrowing  curve 
to  the  Susquehanna  River. »  It  reappears  on 
the  eastern  bank  of  the  Susquehanna  in  Lan- 
caster County,  but  can  be  traced  for  a  compara- 
tively short  distance  from  the  River.  While 
this  belt  is  quite  limited  in  extent,  being  but  six 
miles  long  and  less  than  one  mile  in  width,  it  is 
nevertheless  producing  a  very  high  grade  prod- 
uct. It  is  from  this  belt  that  the  well-known 
"Peach  Bottom  Slate"  has  come.  It  has  re- 
markable strength  and  durability,  exceedingly 
fine  in  grain  and  texture,  and  the  very  desirable 
quality  of  retaining  its  original  color  even  after 
continuous  exposure  for  many  years.  It  lacks 
the  high  degree  of  fissility,  however,  that  char- 
acterizes other  localities.  Microscopic  studv 
of  thin  section  from  this  belt  shows,  according 
to  Merrill,  that  the  slate  is  not  fragmental  in 
character,  but  on  the  other  hand  is  a  "highly 
carbonaceous,  crystalline  schist. "  This  is  at- 
tributed to  the  high  degree  of  metamorphism 
to  which  the  belt  has  been  subjected.  Bangor 
and  West  Bangor  are  the  centres  of  greatest 
activity.  The  belt  continues  for  a  short  dis- 
tance into  Maryland  where  a  few  smaller  cen- 
tres of  production  are  located.  Mcine  follows 
Vermont  with  a  valuation  of  8202,325  for  igoi. 
There  are  five  areas  of  note  in  the  state.  One 
of  the  two  larger  belts  extends  from  Franklin 
County  northeastward  to  Aroostook  County, 
thence  northward  into  New-  Brunswick.  The 
second  passes  from  the  western  boundary  of 
Somerset  County,  in  an  easterly  direction  to 
Houlton,  Aroostook  County.  "Of  the  three 
smaller  areas,  one  is  on  the  Kennebec  River, 
south  of  Skowhegan,  and  the  two  others  in 
Washington  County,  about  Baskahegan  Lake 
and  near  Princeton. »  Only  portions  of  the 
two  larger  areas  produce  slate  of  a  medium  or 
high  grade. 

Colorado,  Dakota,  Massachusetts,  Michigan, 
Minnesota,  New  Hampshire,  Tennessee,  South 
Carolina,  Texas  and  Virginia  are  known  to 
contain  slate  terranes  of  more  or  less  impor- 
tance. Very  little  effort,  however,  has  been  put 
forth  to  develop  the  slate  industry  in  these 
respective  States. 

An  inspection  of  the  most  recent  statistics 
reveals  the  fact  that  there  are  now  some  four 
teen  productive  States  in  the  L^nion.  Penn- 
sylvania takes  the  lead,  with  annual  valuation 
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jl  $2,984,264,  for  the  production  of  igoi.  This 
was  increased  in  1902  to  $3,547,322.  Vermont 
takes  second  place  with  a  valuation  of  $1,162,- 
igi  for  1901,  and  $1,464,913  for  1902.  The 
valuation  of  the  slate  production  of  the  follow- 
ing States  exceeded  $70,000;  these  are  Maine, 
Virginia,  New  York,  and  Maryland.  Arkansas, 
California,  Georgia,  and  New  Jersey  also  yield 
small  amounts,  but  their  total  valuation  for 
1901  amounted  to  only  871,500.  In  iqoi  the 
valuation  of  the  total  production  of  the  United 
States  was  $4,787,525.  In  1902  it  reached 
85,696,051,  thus  showing  a  gain  of  nearly  one 
million  dollars.  This  was  largely  due  to  the 
increased  output  in  Penn.sylvania  and  Vermont. 
The  latest  addition  to  the  list  of  producers  is 
the  State  of  Arkansas. 

E.xport  trade  in  roofing-slate  reached  its 
highest  mark  in  1898  with  a  valuation  of  $1,- 
370,075.  Great  Britain  was  the  chief  importer 
of  our  product  at  this  date.  From  the  above 
date,  however,  our  exports  materially  decreased. 
This  was  in  the  main  due  to  the  settlement  of 
strikes  in  the  Welsh  quarries  and  the  conse- 
quent development  of  the  slate  industry  in 
Wales.  British  Australia  and  Denmark  were 
also  importers  of  the  American  product. 

One  of  the  most  remarkable  slate  belts  of 
this  country  lies  in  eastern  New  York  and 
western  Vermont,  between  the  Taconic  range 
on  the  east  and  Lake  Champlain  and  the  Hud- 
son on  the  west,  and  chiefly  between  the 
Hoosic  River  on  the  south  and  the  towns  of 
Benson  and  Hubbardton,  in  Vermont,  on  the 
North.  It  attains  a  maximum  length  of  68 
miles  and  an  average  width  of  about  7  miles. 
The  great  producing  centres  lie  in  Washington 
County,  New  York,  and  Rutland,  Vermont. 

The  slates  in  this  field  are  green  of  various 
shades,  purple,  variegated,  that  is,  mixed  green 
and  purple,  red  and  also  black.  See  Shale; 
Sedimentary  Rocks.  a.  W.  Grabau, 

Columbia  U niversily. 

Sla'ter,  John  Fox,  American  philanthropist: 
b.  Slatcrsvillc,  R.  I.,  4  March  1815;  d.  Nor- 
wich, Conn.  7  May  1884.  He  inherited  from 
his  uncle,  Samuel  Slater  (q.v.),  the  cotton  spin- 
ning enterprises  which  he  had  founded,  and  so 
managed  them  as  to  acquire  a  large  fortune. 
He  contriljuted  generously  to  the  estaljli.shment 
and  maintenance  of  the  Norwich  Free  Academy 
and  other  similar  institutions,  but  is  best  known 
for  his  gift  of  Si, 000, 000,  forming  the  "Slater 
Fund,"  for  the  education  of  freedmen  in  the 
South.  For  this  lienefice  Congress  voted  him 
a  resolution  of  thanks  and  a  medal.  See 
Si.ati:r  Fund. 

Slater,  Samuel,  American  manufacturer:  b. 
Belper,  Derbyshire,  England,  9  June  1768;  d. 
Webster,  Mass.,  21  i\\>n\  1835.  He  had  worked 
under  Arkwright  and  Strut t  in  the  cotton  fac- 
tories in  England  and  had  helped  in  devising 
some  of  the  machinery  used  there,  and  h<-aring 
that  a  bounty  had  been  offered  in  the  United 
States  for  the  introduction  of  the  Arkwright 
patents,  he  came  to  this  country  determined  to 
win  it.  As  the  English  law  forliade  the  expor- 
tation of  drawings  or  models  of  the  English 
machinery.  Slater  had  to  depend  entirely  on 
his  memory  for  the  mechanical  details.  He 
succeeded  in  constructing  at  I'awtuckct,  R.  I., 
the  first  cotton  mill  in  the  United  States.  He 
aftorwaid    established    mills    at    O.xford    (now 


Webster),  and  in  a  localuy  now  known  as 
Slatersville,  where  the  business  is  still  carried 
on  by  his  descendants. 

Slater  Fund,  the  gift  of  John  Fox  Slater,  of 
Norwich,  Conn.,  to  the  cause  of  educating  the 
negroes  of  the  South,  was  originally  the  sum  of 
Si, 000,000.  The  gift  was  made  in  1882,  to  a 
board  of  trustees,  who  were  to  hold  the  principal 
and  expend  the  interest  in  promoting  institu- 
tions already  established  on  a  permanent  basis. 
In  acknowledgment  of  this  philanthropy  Con- 
gress voted  the  donor  thanks  and  a  medal.  By 
the  terms  of  the  gift  neither  principal  nor  in- 
come is  to  be  expended  on  buildings  or  grounds. 
The  fund  is  expended  principally  in  helping 
students  of,  and  preparing  teachers  for,  the 
manual  training  schools,  agricultural  and  me- 
chanical colleges  and  technological  institutions. 
The  board  consists  of  D.  C.  Gilman  of  Johns 
Hopkins  University,  as  piresident ;  Chief  Justice 
Fuller,  as  vice-president;  Morris  K.  Jesup,  as 
treasurer;  J.  L.  M.  Curry,  as  secretary  and 
general  manager;  and  Bishops  Potter  and  Gal- 
loway, and  Messrs.  William  li.  Dodge,  William 
A.  Slater,  John  A.  Stewart,  Alexander  E.  Orr, 
and  William  H.  Baldwin,  Jr.,  and  Cleveland  H. 
Dodge.  The  fund  is  a  j)Otential  agency  in 
working  out  the  problem  of  the  education  of  the 
negro,  and  over  $500,000  has  already  been  ex- 
pended. By  the  extraordinary  fidelity  and 
financial  ability  of  the  treasurer,  the  fund, 
while  keeping  up  annual  appropriations,  has  in- 
creased to  81,500,000.  Schools  established  by 
States,  denominations,  and  individuals  are 
helped  liy  annual  donations.  Among  the  most 
prominent  are  the  Hampton  Normal  and  Indus- 
trial, the  Spelman,  the  Tuskcgee,  and  schools  at 
Orangeburg,  S.  C. ;  Tongaloo,  Miss.;  Marshall, 
Texas;  Raleigh,  N.  C. ;  New  Orleans,  the  Me- 
harry  Medical  College  at  Nashville,  etc. 

Slaughter-house.     See  Abattoir. 

Slaughter  House  Cases  arose  out  of  laws 
passed  in  1869  by  the  legislature  of  the  State  of 
Louisiana  in  an  act  intended  to  protect  the 
public  health  in  the  city  of  New  Orleans  and  to 
that  end  incorporating  The  Crescent  City  Live 
Stock  Landing  &  Slaughter-house  Company. 
The  act  gives  to  this  company  the  sole  right 
"to  land,  keep,  or  slaughter  any  cattle,  beeves, 
sheep,  swine,  or  other  animals  .  .  .  within 
the  city  of  New  Orleans,  or  at  any  ]ioint  or 
yilace  ..."  on  the  east  or  west  banks  of 
the  Mississippi  River,  opposite  the  corporate 
limits  of  the  city.  Included  with  this  privilege, 
granted  to  this  company  and  forbidden  to  all 
other  persons,  was  the  right  to  establish  wharves 
for  the  landing  of  live  stock  and  to  levy  wharf- 
age on  the  slock  landed  at  so  much  per  head. 
This  act  was  bitterly  opposed  Ijy  the  tiutehers 
and  cattle  dealers,  and  after  it  went  into  effect 
an  action  was  brought  in  the  district  court  and 
an  injunction  obtained  on  the  ground  that  the 
law  was  unconstitutional;  when  the  case  was 
tried  the  court  sustained  the  injunction  and 
made  it  perpetual,  on  the  ground  that  it  was  in 
oppo.sition  to  the  i  4th  Amendment  of  the  United 
States  Constitution  (q.v.),  and  to  the  first  and 
second  sections  of  the  State  "Bill  of  Rights." 
Ill  delivering  his  opinion  the  judge  (Collens) 
s.iid  as  follows;  "This  law  (i)  prevents  any 
freedom  whatever;  (2)  walls  up  many  miles  of 
the  shores  of  the  river  on  both  sitles  against 
an   important  branch  of  commerce;   (3)   vests 
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as  it  were  a  private  company  with  an  ownership 
in  one  of  the  greatest  ports  of  entry  in  the 
United  States;  (4)  gives  this  company  alone 
the  authority  to  'establish  wharves*  for  vessels 
bringing  live  stock  into  the  port  of  New  Or- 
leans;  (5)  yields  it  the  'exclusive'  right  of 
having  one  or  more  stock  landings,  with  the 
'exclusive'  privilege  of  having  landed  at  its 
wharves  and  landing  places  all  animals  intended 
for  sale  or  slaughter  in  the  parishes  of  Orleans 
and  Jefferson ;  (6)  authorizes  it  to  determine  at 
what  points  or  places  wharves,  stock-landings, 
etc.,  may  be  erected;  (7)  grants  it  the  power  of 
levying  wharfage  not  simply  on  the  vessels, 
according  to  tonnage  and  time,  but  a  round  sum 
on  the  vessels,  and  a  duty  of  10  cents  per  head 
on  large,  and  5  cents  per  head  on  small  beasts 
landed  in  this  port;  and  (8)  all  this  is  made 
effective  by  penal  clauses  imposing  fines,  etc." 
The  judge  declared  that  this  was  not  only 
against  the  clauses  named,  but,  surpassing  police 
regulation,  was  also  "a  bold  and  well  contrived 
regulation  of  commerce,  compelling  the  coveted 
trade  to  flow  into  the  channel,  and  leave  the 
tribute  in  the  coffers  of  this  private  monopoly," 
and  as  such  was  in  violation  with  both  the  pro- 
vision in  the  Federal  Constitution  giving  Con- 
gress the  sole  power  to  regulate  commerce,  and 
the  act  of  Congress  under  which  the  State  of 
Louisiana  was  admitted  into  the  Union. 

This  decision,  with  others,  some  varying, 
which  had  been  given  in  different  district  courts, 
were  the  next  year,  1870,  carried  into  the  Su- 
preme Court  of  the  State,  and  there  the  case 
was  determined  in  favor  of  the  defendant  cor- 
poration, and  all  per.sons  enjoined  from  inter- 
fering with  the  privileges  granted  to  it  under 
its  charter.  The  opponents  of  the  company  then 
took  the  case  into  the  United  States  circuit 
court;  asking  for  a  perpetual  restraining  injunc- 
tion against  it.  This  was  granted  on  the  sole 
ground  that  the  act  incorporating  the  company 
was  in  violation  of  the  14th  Amendment  of  the 
Federal  Constitution,  the  court  disclaiming 
jurisdiction  over  any  other  of  the  issues  raised. 
A  writ  of  error  was  asked  for  and  obtained, 
and  on  it  the  case  was  carried  to  the  United 
States  Supreme  Court.  Here,  after  being  three 
times  argued,  a  decision  was  delivered  in  1873, 
recognizing  the  validity  of  the  act  and  permit- 
ting the  e.xercise  of  the  powers  conferred  by  it. 
The  decision  of  the  court  on  the  various  issues 
involved  gave  the  case  its  great  importance.  It 
had  been  contended,  in  the  first  place,  that  the 
act  was  invalid  because  it  created  a  monopoly, 
conferring  privileges  on  a  few  persons  to  the 
exclusion  of  all  others,  and  depriving  a  numer- 
ous class  of  citizens  of  the  right  to  follow  their 
usual  employment.  On  this  point  the  court 
decided  that  the  act  was  within  the  police  power 
of  the  legislature — "a  power  incapable  of  any 
very  exact  definition  or  limitation."  From  the 
decision  upon  this  point  a  minority  composed  of 
the  chief  justice  and  two  associate  justices  dis- 
sented. The  objection  had  been  urged  by  the 
complainants  that  the  act  was  a  violation  (l)  of 
the  13th  Amendment  of  the  Federal  Constitution, 
by  creating  a  kind  of  involuntary  servitude ; 
and  (2)  of  the  14th  Amendment,  because  it 
abridged  the  privileges  and  immunities  of  citi- 
zens of  the  United  States,  deprived  the  plaintiffs 
of  their  property  without  due  process  of  law, 
and    denied    them    equal    protection    under   the 


law.  The  court  held  that  the  term  "servitude" 
in  the  13th  Amendment  means  personal  servi- 
tude and  that  the  purpose  of  the  amendment  was 
to  guard  agamst  a  continuance  of  slavery  in  any 
form,  and  that  the  amendment  had  not  been 
violated  by  the  act  under  discussion.  As  re- 
garded the  14th  Amendment  the  court  perceived 
and  established  the  difference  between  a  citizen 
of  the  United  States  and  a  citizen  of  a  State; 
it  defined  the  rights  and  privileges  of  these  two 
classes  of  citizens  and  held  that  only  a  c.tizen 
of  the  United  States  was  placed  under  the  pro- 
tection of  the  Constitution  by  the  clause  in  the 
14th  Amendment.  The  court  further  held  that 
no  other  clause  of  the  Amendment  was  violated, 
the  act  of  the  legislature  of  Louisiana  not  being 
a  deprivation  of  property,  nor  a  denial  of  the 
equal  protection  of  the  laws,  within  the  meaning 
of  the  Amendment. 

The  minority  of  the  court  held  (i)  that  the 
act  of  the  legislature  was  of  itself  a  step  be- 
yond the  police  powers  of  the  State,  and  there- 
fore was  void;  (2)  that  the  act  was  also  void 
under  the  14th  Amendment  since  it  is  in  the 
meaning  of  that  amendment  that  all  acts  of  a 
State  legislature  shall  respect  the  equality  of 
rights  of  its  citizens  to  follow  the  ordinary  pur- 
suits of  life  which  equality  of  rights,  the  minor- 
ity held,  had  been  contravened. 

The  decisions  of  this  case  are  considered 
extremely  important  because  they  not  only  dis- 
cuss the  police  powers  of  the  States,  but  be- 
cause of  the  interpretations  of  the  clauses  in 
the  Federal  Constitution  brought  into  issue. 
The  case  is  reported  in  16  Wall.,  36,  Supreme 
Court  reports. 

Slave  Coast,  .Africa,  a  name  formerly  and 
still  sometimes  applied  to  a  part  of  the  coast 
of  the  Gulf  of  Guinea,  from  the  mouth  of  the 
Niger  westward  to  the  river  Volta.  It  is  the 
coast  of  Togo,  Dahomey  and  part  of  Nigeria, 
belonging,  respectively,  to  Germanj',  France,  and 
England.  It  received  its  name  from  the  fact  that 
its  ports  were  the  chief  centres  for  the  exporta- 
tion of  slaves. 

Slave  Lake,  Great.      See  Gre.m  Slave  I,\ke. 

Slave  Lake,  Little,  Canada,  a  lake  in  Atha- 
basca Territory,  about  270  miles  southwest  of 
Lake  Athabasca.  It  is  drained  by  the  Lesser 
Slave  River  into  the  Athabasca  or  Elk  River. 
It  is  about  60  miles  long,  and  its  greatest  breadth 
is  about  12  miles.  The  surface  of  the  lake  is 
1,890  feet  above  sea-level ;  it  has  been  known 
to  keep  free  from  ice  until  Christmas. 

Slavery,  a  system  by  which  certain  per- 
sons are  kept  as  the  property  of  others.  The 
system  is  one  of  great  antiquity  and  was  early 
practised  among  the  Hebrews.  The  slaves  of 
the  ancient  Romans  were  either  captives  or 
debtors  that  were  unable  to  pay.  In  Rome  the 
slave  had  originally  no  rights  at  all.  He  could 
be  put  to  death  for  the  smallest  misdemeanor. 
Slaves  were  exceedingly  numerous,  and  latterly 
almost  monopolized  all  the  various  handicrafts 
and  occupations,  those  of  the  clerk,  the  doctor, 
and  the  literary  man  included.  In  the  time  of 
Augustus  a  single  person  is  said  to  have  left 
at  his  death  over  4.000  slaves.  Hosts  of  slaves 
were  employed  in  the  gladiatorial  exhibitions. 
Slave  revolts  occurred  in  134  and  102  B.C.  in 
Sicily,  and  a  revolt  in  Italy  led  by  the  gladiator 
Spartacus  in  yz  b.c.  was  not  put  down  without 
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considerable  difficulty.  Slaves,  however,  were 
often  set  at  liberty,  and  these  freedmen  were 
2  well-known  class  at  Rome.  But  it  was  not  till 
the  time  of  the  empire  that  any  great  change 
took  place  in  tht  condition  of  the  slaves.  Au- 
gustus granted  the  slave  a  legal  status,  and  An- 
toninus took  away  from  the  masters  the  power 
of  life  and  death  over  their  slaves. 

The  early  Christian  Church  did  nothing  to 
suppress  slavery,  and  slaverj-  and  the  slave-trade 
continued  to  exist  for  i,ooo  years  in  the  Chris- 
tian nations  of  Europe  that  rose  on  the  ruins 
of  the  Roman  empire.  It  was  not  till  the  13th 
century  that  the  severity  of  slavery  began  to 
decline  in  Europe.  The  Koran  expressly  per- 
mits the  Moslems  to  acquire  slaves  by  conquest, 
but  this  method  of  acquiring  slaves  was  not 
resorted  to  until  the  Crusades.  Previous  to 
the  Crusades  they  kept  negro  slaves  imported 
from  Africa.  Latterly  the  Mohammedans  began 
to  obtain  white  slaves  not  only  by  war  but  also 
by  purchase,  Rome  being  the  centre  of  the  trade. 
The  Mohammedans  of  the  Barbary  states  also 
obtained  white  slaves  by  piracy  in  the  Medi- 
terranean. 

After  slavery  had  become  all  but  extinct  in 
Europe,  it  had  a  new  birth  in  the  American 
colonies  of  European  origin.  The  Portuguese 
were  the  first  to  hunt  negroes  in  the  interior  of 
Africa  for  use  as  slaves  in  the  colonies.  The 
first  shipment  of  negroes  to  the  New  World 
took  place  in  1503.  when  the  Portuguese  landed 
some  in  Santo  Domingo.  From  that  time  to  the 
19th  century  a  traffic  in  negroes  across  the  At- 
lantic was  carried  on  by  all  the  Christian  colonial 
powers.    See  U.nited  St.ntes,  Sl.wery  in  the. 

Slavery  in  the  United  States.  See  United 
States,  Sl.werv  in  the. 

Slavonia,  slii-vo'ni-a,  a  territory  of  .\us- 
tria-Ilunf;ary  which,  with  Croatia,  constitutes 
the  kingdom  of  Croatia  and  Slavonia  and  forms 
part  of  the  possessions  of  the  Hungarian  crown. 
It  is  bounded  on  the  northeast  by  Hungary,  on 
the  south  by  Bosnia  and  part  of  Servia  and  on 
the  west  by  Croatia,  and  has  an  area  of  3,640 
square  miles,  exclusive  of  that  portion  of  the 
military  frontier  lying  between  Slavonia  and 
Croatia,  which  may  be  regarded  as  falling  within 
its  limits.  A  branch  of  the  Carmolan  Alps,  en- 
tering Slavonia  from  Croatia  on  the  west, 
traverses  it  throughout  its  whole  length,  forming 
the  watershed  between  the  Drave  on  the  north 
and  the  Save  to  the  south.  The  forests  are  very 
rich  and  cover  the  upper  mountain  sides  on 
whose  lower  slopes  cultivation  is  actively  carried 
on.  The  valleys  arc  extremely  fertile;  but  there 
are  large  swamps  created  by  the  frequent  inun- 
dations of  the  river  rendering  the  climate  in 
parts  extrctncly  unhealthy.  Agriculture  is  by  far 
the  most  important  occupation,  the  principal 
products  being  grain,  fruit,  flax,  hemp  and  wine, 
and  the  leading  exports,  grain,  wine,  fruit,  cattle, 
lumber,  and  the  celebrated  Slkvtnvilc  brandy, 
distilled  from  plums.  The  inhabitants  are 
chiefly  Serbs  and  profess  for  the  greater  part 
the  Roman  Catholic  and  the  Greek  Orthodox 
faith.  The  chief  town  is  Eszek.  With  Croatia 
it  has  a  national  Landtag  or  Diet  and  sends  rep- 
resentatives to  the  Hungarian  parliament.  The 
population  of  Croatia  and  Slavonia  in  1000 
was  2,397,249. 

.^s  part  of  Illyricum,  Slavonia  was  acquired 


by  the  Romans  in  the  reign  of  Augustus  and  was 
incorporated  with  the  province  of  Pannonia. 
From  the  Byzantines  it  was  wrested  in  the  5th 
and  6th  centuries  by  the  invading  Slavic  tribes, 
from  which  time  dates  its  close  union  with  the 
country  to  the  west  which  came  to  be  known  as 
Croatia.  The  united  state  was  ruled  by  princes 
of  the  Hungarian  royal  house  till  the  early  part  of 
the  i6th  century,  when  Slavonia  was  overrun 
by  the  Turks.  They  were  driven  out  at  the  end 
of  the  following  century  and  the  territory  was 
organized  on  a  military  basis  for  the  defense 
of  the  Austrian  frontier.  Part  of  Slavonia  was 
placed  under  civil  administration  in  1745,  but  the 
Military  Frontier  was  not  done  away  with  till 
1873. 

Slavs,  slavz,  the  general  designation  for  a 
group  of  peoples  inhabiting  eastern  and  central 
Europe  and  forming  one  of  the  most  important 
branches  of  the  Indo-European  family  of  na- 
tions. The  name  is  derived  from  the  native  term 
Slovenia,  the  origin  of  which  is  obscure,  some 
connecting  it  with  slovo,  word,  speech,  and  others 
witli  slava.  fame.  In  support  of  the  former 
etymology  is  the  fact  that  the  Slavic  term  for 
foreigner  is  invntsy,  dumb,  as  marking  the  dif- 
ferentiation between  those  whose  speech  was  in- 
telligible to  the  Slav  car,  that  is,  the  Slavs  them- 
selves, and  those  who  made  use  of  an  incompre- 
hensible tongue.  The  connection  between  Slav 
and  slave,  though  supported  by  the  analogy  of 
serviis  and  Serb,  is  nevertheless  merely  fanciful. 
The  Slavic  group  comprises  the  following  nation- 
alities :  Russians  therein  included  the  Great 
Russians,  the  Little  Russians,  and  the  White  Rus- 
sians, Bulgarians,  Serbo-Croatians,  Slovenians, 
Czechs,  comprising  the  Bohemians,  the  Mora- 
vians and  the  Slovaks,  Wends  or  Sorbs,  consisting 
of  the  inhabitants  of  Upper  and  Lower  Lusatia, 
and  Poles  with  the  allied  Corsuhians.  The 
Polabians,  a  Slavic  people  formerly  living  on  the 
Elbe,  have  been  extinct  since  the  middle  of  the 
i8th  century.  The  early  history  of  the  Slavs 
is  veiled  in  obscurity,  and  only  an  approximate 
idea  as  to  their  original  home  is  to  be  obtained. 
In  Pliny  and  Tacitus  the  name  Vened.x'  (whence 
the  modern  Wenden)  appears  as  the  designation 
of  a  group  of  non-Germanic  tribes  living  to  the 
northeast  of  the  Carpathian  Mountains  and  ex- 
tending to  the  shores  of  the  Baltic  and  the 
lake  country  of  the  Finns.  Ptolemy  in  the  2d 
century  of  our  era  gives  a  description  of  the 
peoples  residing  between  the  Vistula  and  the 
Don  which  would  undoubtedly  tend  to  connect 
a  part  at  least  of  these  tribes  with  the  Slav 
family.  Roughly  the  home  of  the  Sl.ivs  in  the 
first  centuries  after  Christ  may  be  given  as  ex- 
tending from  the  Vistula  and  the  Carpathians 
northeastward  to  the  headwaters  of  the  Volga 
and  along  that  stream  to  its  junction  with  the 
Oka,  and  southeastward  to  the  Bug  and  Dnieper, 
comprising  thus  the  southwestern  third  of  the 
present  Russian  empire.  South  and  soulhrast 
of  the  Baltic,  linwcvcr,  were  the  Lithuanians,  a 
non-Slavic  people,  though  nearest  to  the  Slavs 
of  all  In<lo-Eun)pean  slocks.  In  the  (ilh  cen- 
tury Procopius  and  Jardanes  speak  of  two  great 
Slavic  nations,  the  Sclaveni  and  the  Antes  as 
established  on  the  left  bank  of  the  Danube  and 
to  the  north.  From  this  it  would  seem  that 
in  the  3d  or  4th  century  the  Slav  peoples  be- 
gan to  migrate  from  their  homes  southward, 
and  westward,   under  pressure  probably  of  the 


SLAVS 


Baltic  tribes  to  the  north.  In  the  5th  century 
they  took  possession  of  the  country  between  the 
Vistula  and  the  Elbe,  left  unoccupied  by  the 
southward  migration  of  the  Germanic  Burgun- 
dians,  Goths,  Suevi,  etc.  About  the  same  time 
Slav  tribes  entered  Bohemia  and  Moravia  and 
others  advancing  from  behind  the  Carpathians 
made  themselves  masters  of  western  Hungary, 
w/hence  they  passed  into  Syria,  Carinthia  and 
Carinola.  At  the  beginning  of  the  7th  cen- 
tury the  Slavs  on  the  Danube  crossed  into 
Moesia  and  overran  Thracia  and  Macedonia  as 
well,  and  at  the  same  time  the  Croats  and  the 
Serbs  made  their  homes  in  the  ancient  Illyricum 
and  Dalmatia.  A  second  great  wave  of  Slav 
migration  starting  from  the  original  home  north 
of  the  Carpathians,  spread  east  and  north,  push- 
ing the  Finns  before  them.  Under  Scandinavian 
rulers  these  tribes  became  the  nucleus  of  the  Rus- 
sian nation.  Of  this  wide  area  of  conquest  they 
have  lost  in  the  process  of  time  the  regions  of  the 
Oder  and  the  Elbe,  Upper  Austria  and  part  of 
Carinthia  and  Styria.  of  all  of  which  they  were 
deprived  by  the  Germans ;  large  parts  of  Tran- 
sylvania and  Hungary  which  fell  to  Rumanians 
and  Magyars ;  and  parts  of  the  regions  south 
of  the  Danube  which  have  passed  to  the  Greeks 
and  the  Turks.  The  number  of  Slavs  in  Europe 
is  estimated  at  about  120,000,000,  of  whom  the 
great  bulk,  more  than  85,000,000,  reside  within 
the  limits  of  the  Russian  empire  (Russians  and 
Poles),  the  other  nationalities  in  order  of  numer- 
ical strength  being  the  Czechs-Slovaks  and  the 
Croatians  in  Austria-Hungary,  the  Bulgarians, 
under  the  suzerainty  of  Turkey,  the  Serbians,  in- 
dependent, the  Bosnians  and  Herzegovinians, 
and  the  Montenegrins.  (See  the  articles  on  the 
various  countries  mentioned.) 

The  ancient  Slavs  were  almost  exclusively  an 
agricultural  people,  averse  to  war,  and  living 
in  complete  tribal  independence  under  a  fully 
developed  patriarchal  system  which  at  a  later 
time  became  blended  with  a  communal  form  of 
government.  They  were  the  latest  of  all  the 
European  peoples  to  enter  the  sphere  of  modern 
civilization,  their  religion  and  their  literature  be- 
ing, as  compared  with  the  other  nations,  of  recent 
date.  The  eastern  branch  of  the  Slavs  received 
its  civilization  and  religion  from  Byzantium,  the 
western  Slavs  from  Rome.  Christianity  made 
rapid  headway  among  them  in  spite  of  the  fact 
that  they  seem  to  have  possessed  a  well  devel- 
oped nature-cult  about  which,  however,  we 
possess  no  definite  information.  Our  materials 
are  limited  to  the  names  of  various  deities  wor- 
shipped among  the  northern  Slavs,  while  as  to 
the  mythology  of  the  southern  branches  of  the 
race  even  such  data  is  wanting.  Among  the 
gods  of  the  Russian  Slavs  were  Pernu,  identified 
by  some  with  Thor  the  northern  God  of  Thun- 
der, Dazbog  (the  Day  God),  Wolos,  Stribog  and 
others.  Svintovint  or  Sviatovit  was  the  great 
god  of  the  Baltic  Slavs  (Riigen).  and  some  who 
maintain  that  along  with  their  idol-worship  the 
Slavs  possessed  a  belief  in  a  supreme  God, 
would  assign  to  Svintovint,  that  role.  Grimm 
erects  Svintovint,  Pernu  and  a  god  named  Rade- 
gast  into  a  trinity  with  functions  corresponding 
to  the  classic  Jupiter,  Vulcan  and  Mercury  re- 
spectively. Other  deities  worshipped  by  the 
Slavs  were  Prove,  the  god  of  justice;  Rugevit, 
of  war ;  Triglaw :  Lado  and  Lada,  divinities  of 
order  and  love;  Dievana  (Diana),  goddess  of  the 


woods,  and  Prija,  the  Scandinavian  Frcya, 
Among  the  Silesian  Slavs  the  principles  of  light 
and  darkness  were  typified  by  the  Bielobog  and 
the  Czernobog,  the  White  (jod  and  the  Black 
God.  The  mythology  of  the  Slavs  was  rich  in 
deities  of  a  lower  order,  in  nymplis,  naiads  and 
mountain  sprites,  in  goddesses  of  birth  and  fate, 
divinities  of  the  hearth  and  the  field,  in  evil 
demons  and  vampires.  The  forms  of  the  Sla- 
vonic deities  recall  to  mind  those  of  India. 
Svintovint  was  represented  as  four-headed. 
Pernu,  as  four-faced,  etc.  There  is  some  testi- 
mony to  a  belief  entertained  by  some  of  the 
Slavs  in  the  immortality  of  the  soul  and  a  resur- 
rection beyond  the  grave.  Their  principal  cele- 
brations were  the  kobiada,  a  feast  held  at  the 
beginning  of  the  year,  when  an  interchange  of 
presents  was  customary;  the  kupalo,  a  feast  that 
took  place  in  honor  of  the  sun  at  the  time  of  the 
summer  solstice ;  and  the  trizna,  celebrated  in 
honor  of  the  dead.  The  functions  of  priest  and 
ruler  were  combined  in  the  same  person. 

Languages. —  The  Slavic  tongues  have  been 
the  subject  of  much  and  varied  classification. 
One  widely  accepted  arrangement  is  as  follows: 
(i  Bulgarian;  (2)  Serbo-Croatic;  (3)  Slove- 
nian (2  and  3  sometimes  being  given  as  one 
group)  ;  (4)  Russian,  including  Great  Russian, 
Little  Russian  and  White  Russian;  (5)  Czechish 
with  the  closely  related  Slovak ;  (6)  Sorb  or 
Wendish;  and  (7)  Polish,  Bulgarian,  Serbo- 
Croatian  and  Russian  have  sometimes  been 
classified  into  a  Southeastern  Slav  group  as 
against  a  Western  group  consisting  of  all  the 
others.  To  the  latter  group  should  be  added  the 
e.xtinct  Polabian.  The  oldest  of  the  Slavic 
tongues  is  the  old  Church  Slavic  or  Old  Bulga- 
rian, which  is  still  the  ritual  language  of  the 
Greek  Orthodox  church  in  Russia,  Bulgaria  and 
Servia.  The  Slavic  languages  are  marked  by  a 
richness  of  vowel  sounds  and  a  high  degree  of 
inflection,  which  in  the  noun  gives  us  seven  cases, 
and  in  the  verb,  in  spite  of  a  restricted  number  of 
tenses,  a  large  number  of  modal  and  affective 
auxiliaries  rendering  possible  the  finest  distinc- 
tions of  meaning.  The  so-called  Cyrillian  alpha- 
bet is  made  use  of  in  Russian,  Bulgarian  and 
Serbian,  but  the  Old  Church  Slavic  makes  use 
also  of  the  Glagolitic  alphabet  (q.v.).  The  Pol- 
ish, Croatian,  Czech.  Slovenian  and  Sorb  em- 
ploy the  Roman  characters. 

Slazic  Music. —  Sentiment,  which  forms  so 
prominent  a  trait  in  the  Slav  character,  renders 
the  members  of  that  race  peculiarly  subject  to 
the  influence  of  music.  In  Russia  the  origins  are 
found  in  the  folk-songs  which  were  greatly  in- 
fluenced by  the  music  of  the  Church.  In  the 
17th  century  western  influences  enter  the  coun- 
try and  especially  the  Italian,  which  lasted  well 
into  the  19th  century  when  we  have  the  use  of 
a  national  school  with  the  appearance  of  Glinka 
(q.v.).  The  prevailing  characteristic  of  Rus- 
sian music,  whether  classic  or  popular,  is  an  all 
pervading  tone  of  melancholy  which  has  found 
its  fullest  expression,  perhaps,  in  the  w'orks  of 
Tschaikowsky.  Polish  music,  in  many  respects 
resembling  the  Russian,  differs  from  the  latter 
in  a  greater  vivacity  of  movement  and  spirit. 
The  Bohemian  is  the  third  important  national 
school  of  Slavic  music  and  one  which  in  recent 
years  has  surpassed  the  Polish  in  productivity 
and  held  its  own  with  the  Russian.  For  the 
leading  names  in  Russian  music  see  in  addition 
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to  those  already  mentioned,  Dargomyzshky  ; 
Balakireff;  Borodin;  Rimsky-Korsokoff;  Ru- 
binstein; Arensky;  Glazuxoff;  Taneyeff. 
For  Poland  see  Kamienski  ;  Elsner;  Dobrzyn- 
SKi;  Chopin;  Moszkowski;  Paderewski.  For 
Bohemia  see  Smetana;  DvoSak. 

Panslavism. —  This  name  has  been  given  to 
the  agitation  carried  on  by  a  great  party  in  Rus- 
sia looking  toward  the  union  of  the  Slavic 
peoples  of  Europe  under  Russian  rule.  The 
movement  originated  about  1830,  when  the  Pol- 
ish revolution  (see  Poland)  stirred  the  national 
consciousness  of  Russia  to  fever  heat,  and  it  re- 
ceived increased  strength  from  the  second  Polish 
revolution  in  1863.  Outside  of  Russia  the 
ideals  of  Panslavism  have  been  favorably  re- 
ceived by  the  Slavs  in  Bohemia,  Silesia  and 
Croatia-Slavonia  where  the  members  of  that  race 
feel  their  national  existence  threatened  by  the 
action  of  the  government,  Austrian,  Hungarian 
or  German  as  the  case  may  be.  Panslavism  was 
largely  responsible  for  the  outbreak  of  the 
Russo-Turkish  war  of  18-7-8,  when  Russia  en- 
tered the  lists  as  the  champion  of  the  Balkan 
Slavs  who  suffered  from  the  tyranny  of  Turk- 
ish rule.  The  Panslavists  in  Russia  have  at  the 
same  time  advocated  the  abandonment  of  the 
policy  of  Peter  the  Great  which  had  for  its 
object  the  reconstruction  of  the  empire  on  West- 
ern models.  They  assert  that  the  peculiar  char- 
acter of  the  Russian  people  renders  it  impera- 
tive that  the  development  of  the  country  proceed 
on  national  lines,  and  attribute  most  of  the  po- 
litical and  social  evils  of  the  present  time  to 
the  attempt  to  force  the  civilization  of  Western 
Europe  with  its  features  of  democracy  and  cap- 
italism upon  a  people  like  the  Russians,  whose 
nature,  it  is  asserted,  calls  rather  for  the 
patriarchal  form  of  government.  Within  Russia 
the  Panslavists  have  also  borne  the  name  of 
Slavophiles,  which  has  been  especially  applied 
to  the  literary  champions  of  the  movement.  See 
also  Russia. 

Sleep,  a  state  of  rest  for  both  body  and 
mind,  during  wliich  there  is  complete  or  partial 
abeyance  of  volition  and  consciousness,  with  a 
relaxed  condition  of  the  body  and  a  lessened 
activity  of  the  vital  functions.  The  muscles  do 
less  work  in  the  way  of  contractions,  and  there 
is  therefore  a  diminution  in  their  tonicity;  the 
respirations  are  less  frequent  and  rhythmical ; 
occasionally  there  is  a  long  expiratory  pause ;  the 
output  of  carbon  dioxide  is  diminished  more 
than  the  consumption  of  o.xygcn ;  the  pulse  is 
less  frequent ;  the  secretions  are  partially  sus- 
pended, and  the  eyes  arc  contracted. 

Sleep  is  probably  due  to  the  wastes  of  the 
body  (especially  of  the  nervous  and  muscular 
tissues),  which  affect  the  blood  circulating 
through  the  brain,  and  induce  a  kind  of  normal 
and  natural  coma  by  bcninnbing  the  cortical 
cells.  All  parts  of  the  body  require  such  rest 
as  sleep  affords,  and  share,  directly  or  indirectly, 
in  its  benefits,  for  functional  activity  without 
periods  of  rest  results  in  an  undue  destruction 
of  the  tissues  and  an  excess  of  poisonous  prod- 
ticts.  The  essence  of  the  sleep  state  is  func- 
tional rest  and  nutritive  repair.  Though  the 
lirain  is  in  repose,  it  builds  up  complex  mole- 
cules, just  as  the  secreting  glands  build  up  their 
ferments,  etc.  Generally,  the  more  both  mind 
and  body  ran  be  withdrawn  from  all  outside 
influences  the   more   readily   is   refreshing   sleep 


obtained.  Sometimes  pain  assists  to  this  end. 
For  example,  a  man  is  worried  with  business 
cares,  and  has  not  slept  well  of  late.  One  even- 
ing he  has  a  severe  toothache  which  demands 
his  entire  attention.  As  tlie  pain  is  relieved  he 
drops  off  into  a  quiet  sleep  and  forgets  his 
troubles  in  unconsciousness. 

The  amount  of  sleep  needed  by  different  per- 
sons varies  with  age  and  condition.  The  greater 
part  of  infancy  is  generally  passed  in  slumber, 
which  is  more  profound  than  that  of  adults.  In 
middle  life  about  eight  hours'  sleep  a  day  is 
necessary,  though  it  is  reported  of  Frederick 
the  Great,  and  Napoleon  that  they  slept  but 
three  or  four  hours.  Old  persons  frequently 
require  seven  or  more  hours'  sleep,  though  some 
live  healthfully  with  but  six.  Occupation,  race, 
se.x,  climate,  and  habit  have  to  do  with  the 
amount  of  sleep  required.  Brain  workers,  as  a 
class,  take  less  sleep  than  laborers.  Sleep  is 
sounder  and  longer  in  cold  climates  and  among 
northern  races.  Women  usually  require  more 
sleep  than  men.  The  influence  of  habit  is  notice- 
able when  the  demand  for  sleep  comes  at  a 
definite  time,  or  in  the  case  of  those  accustomed 
to  sleep  amid  ncisy  surroundings,  and  who  can- 
not readily  sleep  in  a  quiet  resting-place.  Per- 
sons of  a  lively,  active  temperament  sleep  less 
soundly  and  often  take  less  sleep  than  those  of 
plethoric  habits.  Dreamless  sleep  is  the  most 
refreshing.  A  light  sleeper  is  liable  to  be  dis- 
turbed by  trifling  noises. 

The  disorders  of  sleep  may  be  classified  as 
follows:  (l)  Absence  of  sleep  —  insomnia, 
vigilance;  (2)  imperfect  or  partial  sleep  — 
dreams,  sleep-drunkenness,  or  somnolentia, 
night-terrors,  and  nightmare;  (3)  perverted  or 
artificial  sleep  —  somnambulism,  hypnotism, 
mesmerism,  trance,  somnium ;  (4)  excessive  or 
frequent  drowsiness  and  sleep  —  morbid  drowsi- 
ness or  somnolence,  paro.xysmal  sleep,  epileptic 
sleeping  attacks,  trance-sleep,  earns,  cataphora, 
lethargy  —  sleeping-sickness  of  Africa. 

The  cau.ses  of  disordered  sleep  are  many, 
such  as  brain  affections,  blood-poisoning,  pain, 
indigestible  food,  discomfort,  produced  by  un- 
due cold  or  heat,  mental  excitement  or  worry, 
overfatigue,  febrile  cnnditions,  sleeping  in  an 
uneasy  position  or  with  the  head  too  high  or  too 
low,  too  little  outdoor  exercise,  sleeping  amidst 
unaccustomed  surroundings.  The  treatment  of 
disturbed  sleep  sometimes  taxes  the  art  of  the 
physician.  Mental  repose,  bodily  comfort,  a  suf- 
ficient degree  of  warmth,  a  certain  amoiuit  of 
fatigue,  coinbincd  with  perfect  quietude,  arc  es- 
sential. An  evening  walk,  a  cup  of  hot  milk  or 
cocoa,  or  a  weak  stimulant  just  before  retiring, 
massage,  coiniling  and  verbal  repetitions,  arc 
aids  in  producing  sleep.  Hypnotic  medicines 
should  be  avoided  if  possil)le.  Brisk  exercise  in 
the  open  air,  every  day  if  possible,  to  the  point 
of  tiring,  is  a  good  sleep-producer. 

Sleeper,  (i)  Tn  railroad  building,  one  of 
the  timbers  supporting  a  railway  track.  When  it 
is  longitudinal  with  the  track  it  is  called  a 
stringer  or  sill  ;  when  it  is  transverse  it  is  called 
a  sleeper  or  lie.  (2)  In  ship-building  the  name 
of  a  floor  timber  in  a  ship's  bottom.  (3)  In  car- 
pentry and  building,  the  beams  supporting  the 
lower  floor  of  a  house,  or  other  structure. 

Sleeper-shark.       Sec  Shark. 

Sleeping  Beauty,  The,  a  fairy  talc,  proba- 
bly   foimded   im   nature's   long   sleep   in   winter. 
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The  Earth-goddess  falls  into  a  deep  sleep,  from 
which  she  is  aroused  by  the  prince,  the  Sun.  We 
may  compare  Demeter's  search  for  her  lost 
daughter,  Proserpine,  in  the  Greek  myth ;  and 
the  sleep  of  Brynhild,  stung  to  her  sleep  by 
the  sleep-thorn.  'The  Two  Brothers,^  found  in 
an  Egyptian  papyrus  of  the  19th  Dynasty 
—  the  time  of  Seti  II. —  contains  similar  inci- 
dents. The  spindle  whose  prick  causes  the  long 
slumber  is  a  counterpart  of  the  arrow  that 
wounds  Achilles,  the  thorn  that  pricks  Sigurd, 
and  the  mistletoe  fatal  to  Baldur.  In  'Surya 
Bai'  (from  'Old  Deccan  Days')  the  mischief  is 
done  by  the  poisoned  nail  of  a  demon.  In  the 
Greek  myth  of  Orpheus,  Eurydice  is  stung  by 
the  serpent.  In  a  Transylvanian  variant  a 
maiden  spins  her  golden  hair  in  a  cavern,  from 
which  she  is  rescued  by  a  man  who  undergoes 
an  hour  of  torture  for  three  nights.  The  awak- 
ening by  a  kiss  corresponds  to  Sigurd's  rousing 
Brynhild  by  his  magic  sword. 

Sleeping-sickness,  a  peculiar  disorder,  also 

called  sleeping-disease,  African  lethargy,  leth- 
argus,  negro  lethargj',  and  nelavan,  endemic,  es- 
pecially in  western  Africa.  It  is  apparently  infec- 
tious, occurs  mainly  among  negroes,  and  is  said  to 
be  very  fatal.  Recent  investigations  by  the  English 
government  and  by  the  Liverpool  school  of  tropi- 
cal medicine,  show  that  its  prevalence  has  been 
exaggerated  by  the  natives,  that  it  has  been 
confounded  with  other  prevailing  diseases  which 
have  some  of  the  same  symptoms  but  are  distinct 
affections.  The  natives  in  their  dread  of  this 
malady  are  ready  to  assert  that  a  person  having' 
enlarged  glands,  headache,  and  a  dry  skin,  and 
becoming  thin  and  drowsy,  has  sleeping-sick- 
ness. That  the  disease  prevails  at  times  in  cer- 
tain localities,  and  is  generally  fatal,  is  not  dis- 
puted, though  continued  and  abnormal  sleep  has 
not  been  present  in  all  cases.  M.  Christy,  in 
July  1902  found  an  infected  area  in  a  strip  of 
coast-line  along  the  shore  of  Victoria  Nyanza 
over  100  miles  in  length,  and  along  the  margins 
of  all  the  islands  in  the  British  portion  of  the 
Victoria  Nyanza.  Cases  of  the  disease  discov- 
ered back  of  this  area,  were  infected,  he  believes, 
at  the  shore.  Nearly  all  the  cases  of  sleeping- 
sickness  that  he  saw,  were  in  persons  who  had 
lived  on  low  swampy  ground  or  near  the  water- 
edge,  in  huts  surrounded  by  banana-plants  or 
forest  growth.  Compact  villages  on  dry  land 
with  but  little  surrounding  foliage  W'ere  not 
seriously  infected. 

Various  theories  as  to  the  cause  of  the  dis- 
ease have  from  time  to  time  been  broached.  It 
has  been  supposed  to  be  due  to  food-intoxication, 
like  pellagra  (q.v.),  or  caused  by  one  of  the 
many  animal  parasites  common  in  Africa.  Dis- 
orders of  circulation,  mental  depression,  bad  and 
insufficient  food,  intestinal  and  blood  parasites 
are  predisposing  causes.  The  recent  investiga- 
tions of  Bruce,  Castellani,  Christy,  Dutton 
Forde,  and  others  show  that  sleeping-sickness  is 
probably  caused  by  a  parasite,  a  species  of  tryp- 
anosoma,  which  is  transmitted  from  the  sick  to 
the  healthy  by  a  variety  of  the  tsetse-fly.  This 
parasite  enters  the  blood  and  the  cerebro-spinal 
fluid,  producing  what  is  called  by  the  recent 
investigators,  human  trypanosomiasis,  to  distin- 
guish it  from  the  trypanosomiasis  which  affects 
horses,  fish,  etc.  The  species  of  tsetse-fly  in 
question  inhabits  the  places  where  sleeping- 
sickness  is  prevalent,  and  Sambon  believes  that 


this  fly  is  not  only  a  carrier  of  trypanosomes, 
but  acts  also  as  an  intermediate  host;  and  is 
troublesome  to  man  at  certain  seasons. 

Autopsy  in  cases  of  sleeping-sickness  shows 
chronic  meningitis,  encephalitis,  meningorayelitis, 
and  trypanosomes  in  the  cerebro-spinal  fluid  and 
blood.  The  symptoms  may  be  divided  into  three 
stages,  one  indefinite,  one  of  tremor,  and  a 
third  stage  of  intense  weakness.  "True  sleep  is 
not  really  a  symptom  of  the  disease.*  There  is 
at  first  a  disinclination  to  W'ork  or  move  about. 
This  is  followed  by  headache,  pains,  especially 
in  the  chest,  dulness,  slowness  in  answering 
questions,  mumbling,  and  a  shuffling  gait.  Then 
there  are  tremors  of  the  tongue  and  hands ; 
glands  may  be  greatly  enlarged  (but  gland-en- 
largement is  common  among  the  natives)  ;  the 
pulse  varies  from  90  to  130;  evening  temperature 
is  from  100°  to  102°  F.,  with  a  morning  fall 
of  1°.  The  patient  becomes  drowsy,  lethargic, 
and  very  thin  and  weak,  and  takes  to  bed ;  the 
temperature  falls,  coma  appears,  and  death  oc- 
curs from  convulsions  or  starvation.  The  dis- 
ease usually  lasts  from  four  to  eight  months. 
Consult  'Encyclopedia  Medica'  (1903),  article 
on  'Sleeping-Sickness.* 

Sleepy  Hollovy,  the  valley  of  the  Pocantico 
Creek,  half  a  mile  north  of  Tarrytown,  West- 
chester County,  N.  Y.  It  is  best  known  as  the 
scene  of  Washington  Irving's  'Legend  of  Sleepy 
Hollow,'  in  which  he  so  vividly  describes  the 
quiet  scenery  of  the  valley  and  the  quaint  cus- 
toms of  the  old  Dutch  settlers.  The  Dutch 
church,  built  in  1699,  and  the  old  mill  conspicu- 
ous in  tlie  'Legend'  are  both  standing;  and  in  the 
newer  part  of  the  churchyard  cemetery  is  Wash- 
ington Irving's  grave.  Near  the  mill  is  the  old 
Philipse  Mansion.  Above  the  cemetery  rises  a 
knoll,  which  in  1779  was  fortified  by  the  Conti- 
nentals, but  was  never  attacked. 

Sleet,  snow  or  hail  either  mingled  with  a 
fine  rain  or  in  a  partially  melted  condition  before 
the  surface  of  the  earth  is  reached.  Sleet  may 
be  produced  by  the  simultaneous  precipitation 
of  snow  or  hail  from  a  superior,  and  of  rain 
from  an  inferior,  stratum  of  the  atmosphere.  Its 
formation  is  usually  due,  however,  to  the  partial 
melting  of  snow  or  hail  in  passage  through  an 
upper  stratum  of  air  above  32°  F.,  and  its  subse- 
quent re-freezing  upon  traversing' a  lower  stratum 
whose  temperature  is  below  the  freezing  point. 

Sleigh,  a  vehicle  moved  on  runners  for  the 
conveyance  of  loads  over  frozen  snow  or  ice, 
or  over  the  bare  ground ;  called  also  a  sled. 
Also  a  kind  of  traveling  carriage  mounted  on 
runners,  much  used  in  Russia,  Canada,  and  other 
northern  countries  during  winter,  instead  of 
wheel-carriages. 

Slemmer,  slem'er,  Adam  Jacoby,  American 
soldier :  b.  Alontgomery  County,  Pa.,  1828 ;  d. 
Fort  Laramie,  Kan.,  7  Oct.  1868.  He  was  grad- 
uated from  vilest  Point  in  1850,  assigned  to  the 
artillery,  fought  in  the  campaign  against  the 
Seminole  Indians  in  Florida,  and  in  1851-5  was 
engaged  on  frontier  duty  in  California.  He  was 
assistant  professor  of  geography  and  history 
in  185s  at  West  Point,  and  of  mathematics  in 
1856-9.  In  i860  he  was  ordered  to  Florida  and 
was  promoted  major  in  1861,  served  for  a  time 
as  inspector-general  of  the  Department  of  the 
Ohio,  and  in  1862  was  attached  to  Gen.  Buell's 
army.     He   was     appointed  brigadier-general  of 
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volunteers  in  1862  and  at  the  battle  of  Stone 
River,  31  Dec.  1862,  he  was  severely  wounded, 
incapacitating  him  from  further  active  service  in 
the  war.  He  was  promoted  lieutenant-colonel 
in  1864,  and  in  1865  was  brevetted  colonel  and 
brigadier-general  in  the  regular  army  for  gal- 
lantry. He  was  mustered  out  of  the  volunteer 
service  in  1865,  and  assigned  to  the  command  of 
Fort  Laramie,  Kan. 

Slicer,  sli'ser,  Thomas  Roberts,  American 
Unitarian  clergyman :  b.  Washington  16  April 
1847.  He  was  a  Methodist  minister  for  ten 
years,  then  entered  the  Unitarian  ministry,  and 
since  1897  has  been  pastor  of  the  Church  of  All 
Souls,  New  York.  He  is  the  author  of  'Doctrine 
of  the  Unity  of  God  in  the  First  Three  Centu- 
ries' (1893);  'The  Power  and  Promise  of  the 
Liberal  Faith*  (1900)  :  'Book  of  Common  Wor- 
ship' :  'The  Great  Affirmations  of  Religion' 
(1900). 

Slick'ensides,  a  miner's  term  for  the  stris, 
furrows,  or  jjolishcd  surfaces  covering  the  walls 
of  fissures,  and  sometimes  the  surfaces  of  bed 
rock.  They  result  from  the  friction  of  two  por- 
tions of  rock  moving  one  against  the  other  under 
great  pressure.  The  phenomenon  is  common, 
being  often  found  on  the  two  walls  of  faults 
and  joints.  It  sometimes  results  from  the  fric- 
tion of  the  mass  of  a  vein  moving  in  a  fissure. 
Slickensidcs  are  oftenest  found  in  joints  in  ore- 
bearing  rocks,  but  not  necessarily  so.  In  the 
following  example  noted  by  James  D.  Dana,  not 
only  the  fissure  walls  but  small  bits  of  rock  are 
slickensided :  "In  the  Triassic  of  East  Haven, 
Conn,  (on  the  borders  of  New  Haven),  the  suc- 
cessive beds  of  red  granite  sandstone  .... 
have  been  shoved  over  one  another  upward 
along  the  plane  of  bedding,  producing  great 
slickensided  surfaces ;  and  these  surfaces  have 
generally  a  very  thin  and  hard  white  coaling, 
apparently  due  to  ground-up  feldspar.  In  the 
same  region  .  .  .  there  are  also  ordinary 
faults  with  slickensided  walls ;  and  in  many 
places  the  rock  is  in  fragments,  and  all  the  frag- 
ments, even  those  no  larger  than  the  hand,  in- 
dicate participation  in  the  movement  by  the 
slickensidcs  which  cover  them."  Consult  Jas. 
D.  Dana's  'Manual  of  Geology'    (1895). 

Slidell,  sli-del',  John,  .American  politician: 
b.  New  York  1793;  d.  London  29  July  1871.  He 
was  graduated  at  Columbia  in  1810,  studied  law, 
and  in  i8ig  removed  to  New  Orleans.  From 
1829  to  1833  he  served  as  United  States  district 
attorney  for  Louisiana ;  was  a  member  of  Con- 
gress, 1842-S;  and  in  1845  was  appointed  minis- 
ter to  Mexico,  but  was  not  received  by  the 
Mexican  government.  In  1853  he  entered  the 
United  States  Senate,  but  resigned  when  Louis- 
iana seceded  in  1861.  In  September  of  that 
year  he  was  appointed  as  associate  of  James  M. 
Mason  (q.v.),  commissioner  of  the  Confederate 
Slates  to  France.  The  two  commissioners  ran 
the  blockade  of  Charleston,  S.  C,  and  sailed  from 
Havana  on  the  English  steamer  Trent.  The 
Trent  was  overhauled  8  November  by  Captain 
Charles  Wilkes  (q.v.)  with  the  San  Jacinto  of 
the  United  States  navy.  The  two  commissioners 
were  arrested  and  held  for  a  while  as  prisoners 
at  Fort  Warren  in  Boston  harbor.  The  act  of 
Wilkes  was  disavowed  by  the  United  States 
upon  demand  of  the  British  government,  and  I 
Jan.  1862  the  commissioners  sailed  for  England. 


SJidell's  mission  which,  besides  other  things, 
contemplated  recognition  of  the  Confederacy  by 
the  French  government,  failed  in  its  object, 
France  refusing  to  move,  either  in  that  matter 
or  in  making  a  commercial  convention,  without 
the  co-operation  of  England.  He  was  success- 
ful, however,  in  securing  a  large  loan  for  the 
Confederate  States.  After  the  war  Slidell  set- 
tled in  London.    See  Trent  Affair. 

Sliding  Rule,  an  instrument  for  perform- 
ing various  mathematical  operations  in  a  mechan- 
ical way.  It  consists  of  two  graduated  and  num- 
bered pieces  of  wood  or  other  material,  one  of 
which  slides  in  a  groove  in  the  other.  The  in- 
strument is  used  in  measuring  surfaces  and 
solids,  in  gauging,  the  mensuration  of  timber,  etc. 

Sliding-scale,  in  economics,  (i)  a  scale  of 
prices  lor  manufactured  goods,  which  is  regu- 
lated by  the  rise  and  fall  in  the  price  of  the  raw 
material.  (2)  A  scale  of  wages  which  rises  and 
falls  in  proportion  to  the  rise  or  fall  in  the 
market  value  of  the  goods  produced.  The  name 
was  given  to  two  methods  adopted  in  England 
for  raising  the  duty  on  imported  wheat  and  other 
cereals  when  they  became  cheap,  and  lowering 
it  when  they  became  dear. 

Sliding-keel.       See  Centre-board. 

Slieven,  sle'ven,  Sliven,  or  Slivno,  Bulga- 
ria, in  Rumelia,  70  miles  north  of  Adrianople, 
near  the  famous  "Iron  Gate."  It  is  an  indus- 
trial town ;  the  chief  manufactures  are  home- 
spun cloths,  attar  of  roses,  and  black  wine,  for 
which  it  is  famous.  There  is  an  extensive 
trade  in  the  chief  products  and  manufactures, 
and  some  in  silk.  At  the  annual  fair  an  ex- 
tensive business  is  transacted.  Pop.  (1900) 
24,542. 

Sligo,  sli'go,  Ireland,  (i)  Capital  of  county 
Sligo,  on  a  bay  of  the  same  name,  no  miles 
northwest  of  Dublin,  on  the  Garvogne  River. 
The  chief  buildings  are  a  Roman  Catholic 
cathedral,  town-hall,  lunatic  asylum,  etc.,  also 
an  abbey  of  the  15th  century.  Its  industrial 
works  are  corn-  and  saw-mills,  and  a  brewery. 
The  exports  are  cattle  and  agricultural  produce, 
especially  to  Glasgow  and  Liverpool.  Sligo 
was  in  early  times  a  walled  city  with  a  castle 
for  protection  (1242),  and  its  beginning  was 
a  Dominican  abbey.  Nearby  is  a  group  of 
cromlechs.     Pop.  (1901)   10,862. 

(2)  Sligo  is  a  coast  county  of  Connaught, 
and  comprises  707  square  miles.  The  coast 
bays  are  numerous,  and  the  largest  are  Killala 
and  Sligo  Bay.  The  highest  points  are  Slieve 
Gamph  and  the  Ox  mountairis  ( 1,770  feet). 
Lough's  .Arrow  and  Gill  arc  picturesque  lakes. 
The  Moy,  Owenmore,  and  Garvogne  Rivers  are 
navigable.  Iron  is  abundant.  Agriculture  and 
stock-raising  are  the  chief  occupations.  Coarse 
linen  and  woolens  are  manufactured.  The 
principal  towns  are  Sligo,  Ballina.  Ballymote, 
and  Tobercurry.  In  the  county  are  found  an- 
cient caverns,  raths,  cromlechs,  an  ancient  abbey 
at  P.allysadare,  and  a  round  tower  at  Drum- 
clifTe.      I'np.    (1001)    84,083. 

Slime  Mould.     Sec  Fungi. 

Sling,  a  very  general  instrument  of  war 
among  the  nations  of  antiquity.  The  people 
of  the  Balearic  Islands  excelled  at  the  sling, 
and  were  much  employed  in  the  armies  of  the 
Romans     and     Carthaginians.     Livy      mentions 
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some  tribes  still  more  dexterous  than  these 
islanders,  who  discharged  stones  with  so  much 
force  that  neither  buckler  nor  headpiece  could 
resist  them,  and  who  hit  their  mark  to  a  hair- 
breadth. In  the  book  of  Judges  (ch.  xx.)  it 
is  recorded  that  in  the  town  of  Gibeah,  in  the 
tribe  of  Benjamin,  there  were  700  chosen  men, 
left-handed,  every  one  of  whom  could  sling 
stones  at  a  hair-breadth  and  not  miss. 

Slingelandt,  slin'gel-lant,  Pieter  Cornelisz 
van,  Dutch  painter:  b.  Lej'den  20  Oct.  1640; 
d.  there  7  Nov.  1691.  He  was  a  pupil  of  Gerard 
Dow  and  produced  portraits  and  clever  genres, 
generally  dealing  with  subjects  relating  to  the 
great  guilds  or  to  civic  life,  and  notable  for 
life-like  expression,  true  color  and  atmosphere, 
and  suffused  with  a  delightful  humor.  His 
principal  pictures  are  'Children  Blowing  Bub- 
bles' (in  the  Uffizi,  Florence)  ;  *The  Unmu- 
sical Puppy';  'The  Violin  Player';  and  'The 
Singing  Lesson.* 

Slip,  the  inclined  plane  on  which  a  ship  is 
built,  and  from  which  it  is  launched.  The  usual 
inclination  is  about  one  in  19.  The  foundation 
of  a  slip  must  be  very  solid.  A  slip  for  repair- 
ing ships  is  laid  with  rails  running  down  into 
the  water.  A  number  of  small  carriages  or 
trucks  may  be  let  down  or  hauled  up  these  rails, 
and  several  of  them  may  be  combmed  in  such 
a  manner  as  to  form  a  single  large  carriage 
suited  to  the  size  of  the  vessel  to  be  drawn  up. 
The  carriage  is  let  down  below  the  keel  of  the 
vessel  when  the  water  is  high  enough  to  allow 
the  latter  to  float,  and  when  the  tide  has  ebbed 
so  that  the  vessel  rests  on  the  carriage  it  is 
drawn  up  by  steam-power. 
Slippery  Elm.  See  Elm. 
Sliven,  sle'ven,  or  Sliv'no,  Bulgaria,  a  town 
in  Eastern  Rumelia,  situated  at  the  south  base 
of  the  Balkan  Mountains,  60  miles  northwest  of 
Bourgas.  It  has  a  high  school,  and  important 
manufactures  of  cloth,  as  well  as  of  wine  and 
brandy.  Its  cloth  factories  are  the  main  source 
of  supply  for  the  Bulgarian  army.  Pop.  (1901) 
24,542- 

Sloane,  slon,  Sir  Hans,  English  naturalist: 
founder  of  the  British  Museum :  b.  Killileagh, 
County  Down,  16  April  1660;  d.  Chelsea  11 
Jan.  1753.  He  studied  medicine  in  London, 
Paris,  and  Montpellier,  and  in  1684  settled  in 
London  for  the  practice  of  his  profession.  In 
1685  he  was  admitted  a  fellow  of  the  Royal 
Society,  of  which  he  was  appointed  secretary  in 
1693,  and  president  in  1727.  His  'Voyage  to 
the  islands  of  Madeira,  Barbados,  Nieves,  St. 
Christopher's,  and  Jamaica,  with  the  Natural 
History  of  the  Last'  (1707-25)  was  the  result 
of  observations  made  in  the  West  Indies  during 
his  stay  as  physician  to  the  governor  in  1687-9. 
George  I.  created  him  a  baronet  and  physician- 
general  to  the  forces  in  1716,  and  on  the  acces- 
sioii  of  George  II.  he  was  named  physician  in 
ordinary  to  his  majesty.  See  British  Mu- 
seum. 

Sloane,  Rush  Richard,  American  lawyer 
and  capitalist :  b.  Sandusky,  Ohio,  18  Sept.  1828. 
He  early  entered  political  life,  was  twice  elected 
probate  judge,  was  a  delegate  to  the  convention 
which  organized  the  Republican  party  in  1856, 
and  a  prominent  member  of  various  political 
committees  and  conventions.  He  was  conspicu- 
ous in  the  abolition  movement  and  was  prose- 


cuted by  the  United  States  government  in  1852 
for  having  defended  six  runaway  slaves,  the 
only  person  prosecuted  for  that  offense  under 
the  Fugitive  Slave  Act  of  1850.  He  was  ap- 
pointed general  agent  of  the  post-oftice  depart- 
ment by  President  Lincoln  in  1861,  assisted  in 
the  organization  of  the  "Cassius  M.  Clay  Bri- 
gade" for  the  protection  of  Washington  in  1861, 
and  served  as  one  of  its  members.  He  was 
mayor  of  Sandusky  1879-81,  built  the  "Big 
Four"  railroad  between  Springfield  and  Colum- 
bus, Ohio,  was  railroad  president  for  10  years 
and  is  largely  interested  in  various  commercial 
enterprises. 

Sloane,  Thomas  O'Conor,  American  scien- 
tist: b.  New  York  24  Nov.  1851.  He  studied  at 
Columbia,  and  was  professor  of  natural  sciences 
at  Seton  Hall  College,  N.  J.  He  invented  the 
self-recording  photometer,  the  first  instrument 
to  record  mechanically  the  illuminating  power 
of  gas ;  described  a  new  process  for  determining 
sulphur  in  illuminating  gas,  and  has  lectured  on 
scientific  topics.  He  is  the  author  of  'Home 
Experiments  in  Science'  (1888)  ;  'Electricity 
Simplified'  (1891)  ;  'Standard  Electrical  Dic- 
tionary' (1892)  ;  'Liquid  Air  and  the  Liquefac- 
tion of  Gases'    (1899)  ;  etc. 

Sloane,  William  Milligan,  American  histo- 
rian ;  b.  Richmond,  Ohio,  12  Nov.  1850.  He 
was  graduated  from  Columbia  in  1868,  studied 
at  the  universities  of  Berlin  and  Leipsic  in 
1S72-6,  acting  during  much  of  that  time  as 
private  secretary  to  George  Bancroft,  then 
United  States  minister  at  Berlin.  He  was  pro- 
fessor at  Princeton  in  1876-96,  edited  the 
'Princeton  Review'  in  1886-9,  and  since  1896 
has  occupied  the  Seth  Low  chair  of  history  at 
Columbia.  He  has  published:  'The  French 
War  and  the  Revolution'  (1893)  ;  'Life  of  Na- 
poleon' (4  vols.  1897)  ;  'The  French  Revolu- 
tion and  Religious  Reform'    (1901)  ;  etc. 

Sloat,  slot,  John  Drake,  American  admiral: 
b.  New  York  1780;  d.  New  Brighton,  Staten 
Island,  N.  Y.,  28  Nov.  1867.  He  was  appointed 
a  midshipman  in  the  navy  in  1800,  but  was  mus- 
tered out  in  the  following  year  after  the  pas- 
sage of  tlie  peace  establishment  act.  At  the  out- 
break of  the  War  of  1812  he  re-entered  the  navy 
as  sailing  master  of  the  frigate  United  States, 
and  for  gallant  conduct  in  the  capture  of  the 
British  2\Iacedonian  by  the  United  States  re- 
ceived a  silver  medal  and  the  thanks  of  Con- 
gress. He  was  engaged  in  the  expedition  for 
the  suppression  of  the  West  Indian  pirates  in 
1823-S,  holding  chief  command  after  1824,  cap- 
tured the  pirates  Palmyra  and  Colfrecinos  and 
the  pirate  stronghold  Foxhardo  in  Porto  Rico. 
He  was  promoted  master-commandant  in  1826, 
captain  in  1837,  and  in  1840-4  was  in  command 
of  the  Portsmouth  na\'y  yard.  He  commamded 
the  Pacific  squadron  in  1844-6,  had  charge  of 
the  Norfolk  navy  yard  in  1847-51,  and  then 
superintended  the  construction  of  the  Stevens 
battery.  He  was  retired  in  1861,  but  received 
rank  as  commodore  in  1S62  and  as  rear  admiral 
in  1863. 

Slocum,  slo'kiim,  Henry  Warner,  Ameri- 
can soldier:  b.  Delphi,  Onondaga  County,  N.  Y., 
24  Sept.  1827;  d.  Brooklyn.  N.  Y.,  14  April  1894. 
He  was  graduated  from  West  Point,  but  re- 
signed his  commission  and  started  upon  the 
practice  of  law.  When  the  Civil  War  broke 
out  he  was  commissioned  colonel  of  volunteers 
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in  the  Union  army.  He  was  at  the  first  battle 
of  Bull  Run,  was  made  brigadier-general  in 
1861,  and  major-general  in  1862.  He  then  com- 
manded a  corps  of  the  left  wing  of  Sherman's 
army,  which  he  led  on  the  "march  to  the  sea." 
After  the  war  was  over  he  resigned,  resumed 
the  practice  of  law  in  Brooklyn,  and  sat  in  Con- 
gress 1869-73. 

Slocum,  Joshua,  American  navigator:  b. 
Annapolis  County,  Nova  Scotia,  20  Feb.  1844. 
He  engaged  in  a  seafaring  life  from  early  boy- 
hood, studied  nautical  astronomy  and  marine 
architecture,  and  for  many  years  sailed  from 
the  coast  of  California  to  points  in  China,  Japan, 
Australia,  and  the  Spice  Islands.  In  1874  he 
built  a  steamer  of  90  tons  register  at  Olongapo, 
Subig  Bay,  Luzon,  and  in  1892  built  at  Fair- 
haven,  Mass.,  the  Spray,  of  9  tons  register,  in 
which  he  sailed  alone  around  the  world  in  1898. 
He  published  serially  in  leading  magazines 
accounts  of  his  voyages  in  the  Spray  and  in  the 
Destroyer  and  has  also  written:  'Voyages  of 
the  Liberdale  from  Brazil  to  New  York' 
(1891);  'Voyage  of  the  Destroyer*  (1894); 
•Sailing  Alone  Around  the  World*  ;  etc. 

Slocum,  William  F.,  American  educator: 
b.  Grafton,  Mass.,  29  July  1851.  He  was  gradu- 
ated from  Amherst  in  1874  and  from  Andover 
Theological  Seminary  in  1878.  He  held  Con- 
gregational pastorates  at  Amesbury,  Mass., 
1878-S3,  and  Baltimore,  Md.,  1883-8.  He  sub- 
sequently became  president  of  Colorado  College. 
He  has  written  on  sociological  subjects. 

Sloe,  or  Blackthorn,  a  European  shrub 
{Pruinis  Sf'nosa),  froin  2  to  15  feet  high, 
much  branched,  and  very  spiny.  The  small, 
white,  rosaceous  flowers  appear  before  the 
leaves,  which  are  alternate,  ovate  with  obtuse 
tips,  and  finely  serrate.  The  fruit  is  a  globose 
drupe  about  as  large  as  a  cherry,  almost  black 
in  color,  with  a  bloom,  and  containing  a  stone 
slightly  flattened  and  acute  on  one  edge.  Its 
variety,  the  bullace  {P.  insilitia),  has  by  some 
been  called  a  species,  and  is  supposed  to  be  one 
of  the  plants  from  which  European  phnns 
originated.  The  pits  have  been  found  in  Swiss 
[  lake-dwellings,  and  the  fruits  have  been  used 
I  for  preserves,  for  m.iking  fictitious  port,  and 
'  adulterating  the  genuine  wine,  and  for  a  black 
dye.  The  leaves  were  an  adulterant  of  tea,  and 
the  stem  furnishes  the  knobby  "blackthorn" 
Slick  of  Irish  fame. 

Sloop.      See  Ship:  S.\il  and  Steam. 

Slos'son,  Annie  Trumbull,  American  au- 
thor: b.  Stoninglun,  Conn.  She  is  a  sister  of 
J.  H.  Trumbull  (q.v.).  She  is  well  known 
as  a  short-story  writer,  is  interested  in  entomo- 
logical and  botanical  investigations,  and  has 
published:  'Dumb  FoxgJove'  (1898);  '  Story- 
tell'Lilf*  (1900);  'White  Christopher'  (1901); 
'.^unt  Abby's  Neighbors'  (1902);  etc.  One  of 
her  best  known  short  stories  is  'Fishin' 
Tinimy.' 

Sloth,  an  edentate  mammal  of  the  family 
Bradyf'odida:  (See  Edentata.)  The  best 
known  are  tlie  unau  or  two-toed  sloth  (Choltr- 
piis  didactylus)  of  Brazil  and  the  ai  or  tlirce- 
locd  sloth  ( Brady f us  tiiddclylus)  of  nortlicrn 
South  America.  This  familv  is  distinguished 
by  the  flat  short  head,  and  the  elongated  legs, 
furnished  with  powerful  compressed  and  curved 
claws.     No   incisor   teeth    e.xist,   but   simple   co- 


lumnar molars  without  enamel  are  developed. 
The  stomach  is  somewhat  complex.  The  three- 
toed  species  are  unique  among  mammals  in  pos- 
sessing nine  cervical  vertebrce.  The  long  bones 
are  solid,  and  destitute  of  marrow  or  medullary 
cavities.  Being  adapted  solely  for  an  arboreal 
life,  the  fore-limbs  exhibit  a  much  greater 
length  than  the  hind-limbs,  and  a  powerful 
muscular  organization.  The  fore-arm  possesses 
an  unusual  degree  of  mobility,  tlie  feet  being 
strong  and  the  claws  very  powerful  and  perma- 
nently fle.xed.  The  usual  mode  of  progression 
of  these  animals  is  to  move  back  downward 
suspended  from  the  branches  of  trees,  and  they 
are  known  to  sleep  in  this  curious  position.  On 
the  ground  the  sloths  are  entirely  out  of  their 
element ;  the  feet  being  jointed  in  an  oblique 
manner  to  the  limbs,  the  palms  and  soles  are 
thus  naturally  turned  inward,  and  the  claws 
themselves  are  bent  inward  toward  the  soles 
of  the  feet.  Three  toes  e.xist  in  this  species, 
and  its  general  color  is  a  brownisli  gray,  with 
darker  tints  on  the  face  and  limbs.  The  fur 
is  of  very  coarse  character,  and  when  the  ani- 
mals are  living  in  their  damp  native  forests  is 
tinted  green  from  the  presence  upon  it  of  a 
minute  green  plant  or  alga.  The  unau,  as  its 
specific  name  implies,  has  but  two  toes,  and 
23  pairs  of  ribs  exist,  no  mammal  possessing 
a  greater  number  than  this.  Its  average  lengtli 
is  about  two  feet,  and  its  color  is  a  ligliter 
gray  than  that  of  the  ai.  The  tail  in  both 
species  is  either  wanting,  or  at  the  most  is 
rudimentary.  The  sloths  are  proverbially  slug- 
gish in  their  movements  and  are  remarkably 
tenacious  of  life.  They  are  nocturnal  and  feed 
upon  leaves  and  .shoots  which  are  secured  with 
the  slender  prehensile  tongue.  Generally  only 
the  two  genera  mentioned  above  are  recognized, 
but  by  some  zoologists  the  three-toed  sloths  are 
subdivided.  The  number  of  species  is  also 
doubtful.  About  15  have  been  described,  all 
confined  to  South  and  Central  America.  The 
Megathium,  Mylodon,  and  similar  genera  were 
gigantic  sloth-like  terrestrial  animals,  the  re- 
mains of  which  are  found  abimdantly  in  the 
Pleistocene  deposits  of  North  and  South 
America. 

Consult:  Flower  and  Lydekkcr,  'Mammals 
Living  and  Extinct'  (London  1891);  Leidy, 
•Extinct  Sloth  Tribe  of  North  America' 
(Washington  1855). 

Sloth-bear,  or  Aswail.     See  Bears. 

Sloth-lemur,  or  Slow  Lemur.    Sec  Lemurs. 

Slough  Grass.       See  I'iiike. 

Slovaks,  slo-vaks',  the  name  of  the  Slavic 
inhabitants  of  northern  Hungary.  They  are 
the  descendants  of  the  Slavs  that  settled  on  the 
south  of  the  Carpathians  between  the  Danube 
and  the  Theiss,  where  tliey  maintained  them- 
selves for  centuries,  and  in  the  9th  century 
formed  the  nucleus  of  the  great  Moravian  em- 
pire. After  the  battle  of  Prcssburg,  in  (K)7.  'n 
which  this  empire  was  overthrown  by  the  Mag- 
yars, the  Slovaks  gradu.illy  fell  under  the  yoke 
of  the  conquerors.  At  the  present  day  they  are 
scattered  over  most  of  the  counties  of  Hungary, 
and  in  the  northwestern  counties  they  form  the 
majority  of  the  inhabitants.  They  are  also 
found  in  Moravia  in  the  districts  adjoining 
Hungary,  and  in  detached  settlements  in  Lower 
Austria.  Bukowina,  and  Slavonia.  The  Slovaks 
possess  in  their  own  dialect  a  ninnber  of  bcanli- 
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ful  popular  songs,  collections  of  which  have 
been  published  at  different  times  (Pest  1823-27; 
Buda  1834).  There  is  a  grammar  of  the  lan- 
guage by  Victorin  (Budapest  1878).  The 
total  number  of  Slovaks  is  about  2,000,000.  See 
Slavs. 

Slove'nians,  the  native  name  of  the  Slavic 
inhabitants  of  Styria,  Carinthia,  Carniola,  the 
Austrian  maritime  territory,  a  narrow  strip  in 
the  west  of  Hungary,  and  in  Venetian  Friuli. 
By  the  Germans  they  are  often  called  Wends 
or  Winds.  They  settled  in  these  districts  to- 
ward the  end  of  the  6th  century,  having 
migrated  there  from  Pannonia.  Christianity 
was  introduced  among  them  not  later  than  the 
8tli  century.  Their  land  was  incorporated  un- 
der the  name  of  the  Windic  March  with  the 
empire  of  Charlemagne.  Out  of  this  march 
were  afterward  formed  the  duchies  of  Styria, 
Carinthia,  and  Carniola,  which  fell  to  Germany 
and  ultimately  to  Austria.  Their  total  num- 
ber is  about  1,200,000.  The  language  of  the 
Slovenians  is  closely  allied  to  the  Servian.  (See 
Sl.ws.)  It  possesses  some  very  old  and  valu- 
able monuments  of  the  Slavonic  tongue.  The 
oldest,  which  is  at  the  same  time  the  most 
ancient  of  all  the  Slavonic  literary  relics,  is 
the  Munich  manuscript,  of  the  date  957-994, 
written  by  Bishop  Abraham,  of  Freising,  in 
Bavaria,  and  consisting  of  three  pieces  on  re- 
ligious subjects.  It  is  printed  in  Kopitar's 
'Glagolitza  Clozianus'  (Vienna  1836).  After  a 
long  slumber  the  dialect  was  resuscitated  for 
literary  purposes  in  the  16th  century,  when 
several  ecclesiastics  brought  it  to  a  high  state 
of  development.  In  1584  Bohoricz  published  a 
grammar  of  the  language,  and  in  the  same  year 
there  appeared  a  translation  of  the  whole  Bible. 
The  best  grammar  is  that  of  Kopitar  (Laibach 
1808).  A  dictionary  by  Jarnik  and  Mark  was 
published  in  1832.  and  collections  of  popular 
songs  were  published  by  Wraz  and  by  Korytko 
in  1839. 

Slow-worm,  or  Blind-worm,  a  limbless, 
snake-like  lizard  (Aiigius  fragilis)  of  Europe 
which  creeps  about  beneath  dead  leaves,  in  rot- 
ting logs,  etc.,  in  search  of  insects.  It  is  15  to 
20  inches  in  length,  smoothly  scaly,  brown 
striped,  and  perfectly  harmless. 

Slowacld,  sl5-va'ke,  Julius,  Polish  poet:  b. 
Kremenecz,  in  Volhynia,  23  Aug.  1809;  d. 
Paris  3  April  1849.  He  was  educated  in  the 
University  of  Vilna.  His  first  work  was  the 
poetic  tale  'Hugo'  ;  this  was  followed  by  the 
tragedy  'Mindowe*  (1829)  ;  the  poem  <Mnich' 
(the  'Monk')  ;  and  the  tragedy  'Marya  Stuart' 
(1830);  in  all  of  which  he  was  under  the  in- 
fluence of  Byron ;  but  escapes  from  it  in  the 
"Ode  to  Liberty';  'Hymn  to  the  Mother  of 
God'  ;  and  "Song  of  the  Lithuanian  Legion' 
(1831).  The  sentiment  of  Polish  nationality 
finds  fullest  expression  in  the  dramatic  poem 
'Kordyan'  (1834),  and  in  the  tragedy  'Ma- 
zeppa.'  Slowacki  reaches  the  height  of  his 
lyric  power  in  the  poem  *In  Switzerland.'  His 
last  great  work,  left  incomplete,  was  'King 
Spirit,'  which  he  designed  to  be  a  'Legend  of 
the  ages'  of  Polish  history. 

Sloyd.      See  Manual  Training. 
Slugs.      See  Snails  and  Slugs. 
Sluice,  in   hydraulics,   a   frame  of  timber, 
stone,  or  other  solid  substance,  serving  to  retain 


and  raise  the  water  of  a  river  or  canal,  and 
when  necessary,  to  give  it  vent.  Hence,  an 
opening ;  a  source  of  supply ;  that  from  which 
anything  flows ;  as.  the  eyes  are  the  lachrymal 
sluices  of  sensibility.  The  word  is  also  applied 
to  the  stream  of  water  issuing  through  a  flood- 
gate.    See  Mining. 

Smack,  a  small  vessel  rigged  as  a  cutter, 
sloop,  or  yawl,  used  in  the  coasting  trade  and 
in  fishing. 

Smalcald,     smal'kald,     or     Schmalkalden,        ' 

shmal'kar'den,  Prussia,  a  town  in  the  district 
of  Cassel,  on  the  south  slope  of  the  Thiiringer 
Wald.  58  miles  southeast  of  Cassel.  It  is  an  in- 
teresting town  containing  a  Gothic  church  built 
in  the  15th  century,  and  the  Wilhelmsburg  Castle, 
in  which  there  is  a  collection  of  antiquities.  In 
the  old  town  hall  the  Smalcaldic  League  was 
concluded  in  1530  and  the  Smalcaldic  Articles  j 
signed  in  1537  by  the  Protestant  leaders.  The 
town  has  several  institutions  for  higher  educa- 
tion, and  a  trade-school  for  the  iron  and  steel 
industry  is  the  most  important.  Population 
(1900)  8.726. 

Smalkal'dic  League.  See  Schmalkaldic 
League. 

Small  Arms,  American.  Included  under 
this  title  are  the  various  types  of  American  fire- 
arms that  from  their  portable  form  may  be 
classed  as  hand  weapons,  as  distinguished  from 
ordnance. 

For  many  years  after  the  arrival  of  the  early 
colonists,  imported  weapons  were  used  in  Amer- 
ica almost  e.xclusively.  On  the  Continent  es- 
pecially among  the  Germans,  Swiss,  and  French, 
much  attention  had  been  given  to  the  production 
of  arms  of  precision  and  greater  progrc.i 
had  been  made  than  in  England.  The  Puri- 
tan settlers  in  New  England  remained  satisfied 
with  their  matchlock  and  flintlock  smooth-bore 
arms  until  the  Revolutionary  period.  Their  tra- 
ditions and  training  were  such  that  the  use 
of  deadly  weapons,  excepting  in  cases  of  de- 
fense from  enemies  and  for  the  purpose  of 
obtaining  game  in  order  to  sustain  life,  was 
frowned  on  as  a  practice  to  be  discouraged. 

It  is  to  the  Teutonic  settlers  of  Pennsyl- 
vania that  we  must  turn  for  the  earliest  exam- 
ples of  typical  American  weapons.  Peter  and 
Heinrich  Leman  established  themselves  near 
Lancaster,  Pa.,  at  the  beginning  of  the  l8th 
century  and  in  1732  were  making  rifled  arms. 

Naturally  the  first  rifles  produced  were  of 
the  contemporary  German  model,  short-barreled, 
ungainly  pieces  of  large  bore.  They  were  flint- 
locks, loading  from  the  muzzle,  a  mallet  being 
necessary  in  order  to  start  the  bullet  into  the 
deeply  cut  rifling,  considerable  pressure  being 
afterwards  required  in  order  to  seat  the  bullet 
down  upon  the  powder  charge.  The  frontiers- 
men appreciated  the  value  of  an  arm  that  gave 
the  accuracy  of  which  these  weapons  were  ca- 
pable as  compared  with  smooth-bore  muskets. 

But  such  laborious  methods  of  loading  were 
impracticable  under  conditions  of  Indian  warfare 
and  in  the  pursuit  of  dangerous  game.  So  the 
linen  or  buckskin  patch,  impregnated  with  tallow, 
was  devised  to  be  wrapped  about  the  bullet  when 
loading.  This  seated  readily  and  the  rifles 
were  found  to  shoot  farther  and  truer  than 
by  the  previous  method.  By  lengthening  the  bar- 
rel greater  accuracy  as  well  as  ease  of  sighting 
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and  steadier  holding  ensued.  The  barrel  was 
usually  from  40  to  45  inches  in  length,  octagon, 
and  of  a  bore  of  from  35  to  40  round  balls 
to  the  pound.  The  stock  was  maple  or  walnut 
extending  the  full  length  of  the  barrel,  the 
ramrod  being  carried  in  a  slot  underneath.  A 
cheekpicce  was  fashioned  near  the  breech,  also 
a  patch  bo.\,  and  the  butt  of  the  stock  terminated 
in  a  crescent-shaped  plate  to  be  held  against 
the  upper  arm  instead  of  the  shoulder.  The 
locks  were  generally  fitted  with  single  or  double 
set  triggers.  The  stock  was  intentionally  slen- 
der and  light,  the  total  weight  of  the  rifles  being 
about  ten  pounds.  Sights  were  very  low  on  the 
barrel,  consisting  of  an  oval  silver  blade  at  the 
muzzle  and  at  the  breech  a  straight  bar  with 
a  fine  notch,  frequently  inlaid  with  a  narrow 
vertical  strip  of  silver.  Though  the  range  of 
these  rifles  was  seldom  efTective  beyond  200 
yards,  within  that  distance  great  precision  as 
well  as  a  flat  curve  of  trajectory  was  secured, 
the  proportion  of  the  weight  of  the  bullet  to  the 
powder  charge  being  about  three  to  one. 

In  the  Far  West  a  change  in  model  was 
made  in  order  to  adapt  the  rifle  to  the  conditions 
of  buffalo  hunting  and  use  on  horseback.  A 
rifle  of  this  type  made  in  Missouri  in  1820  has 
a  34-inch  octagon  barrel  with  a  maple  stock 
extending  half  way  to  the  muzzle.  The  bore  is 
slightly  over  one  half  inch  in  diameter,  and  a 
charge  of  about  go  grains  of  powder  was  used. 
This  arm  has  double  set  triggers  and  weighs 
about  io;4  pounds. 

In  the  South  the  standard  rifle  was  of  rela- 
tively small  bore.  Bullets  of  about  70  to  80 
to  the  pound  were  found  to  be  suflicient  for 
still  hunting  the  small  game  of  the  section, 
such  as  wild  turkeys  and  squirrels.  Though 
larger  calibres  were  to  be  found  to  a  certain 
extent,  the  Kentucky  .smallbore  rifle  attained  a 
widespread  reputation. 

The  sport  of  target  or  turkey  shooting  from 
an  artificial  rest  at  distances  up  to  40  rods 
developed  a  type  of  rifle  which  while  very  accu- 
rate was  useless  for  field  purposes,  weighing 
from  20  to  40  pounds.  A  bore  of  from  .40  to 
.60  calibre  was  customary  with  an  elongated 
projectile,  and  telescope  sights  were  frequently 
applied.  Carlos  Clark  of  Windsor,  Vermont, 
in  1836  adapted  the  false  muzzle  for  the  purpose 
of  preventing  wear  on  the  rifling  when  loading 
and  it  was  generally  used  with  this  style  of  arm. 

The  first  military  weapon  employed  by  the 
United  States  government  was  the  Charleville 
musket,  the  national  arm  of  France,  which  was 
brought  to  this  country  in  large  quantities  dur- 
ing the  Revolutionary  War  through  the  influ- 
ence of  Miirquis  de  Lafayette.  The  French 
model  of  1763  served  as  an  example  for  Amer- 
ican private  manufacturers  who  wore  encouraged 
by  the  government.  These  muskets  were  heavy 
smooth-bore  flintlocks  taking  an  ounce  ball  and 
fitted  with  bayonets.  In  1795  the  Government 
Armory  at  Springfield,  Mass.,  was  established 
and  the  manufacture  of  muskets  by  the  govern- 
ment commenced  during  that  year.  The  Char- 
leville musket  as  improved  in  1797  continued 
to  be  the  standard  type  of  military  weapon. 
The  Harper's  Ferry  Armory  was  established 
•.n  i7of),  but  the  fabrication  of  arms  was  not 
begun  until  1801.  In  1804  rifles  were  produced 
there  in  small  quantities.  A  rifle  resembling  the 
.sporting  model  of  the  period  was  brought  out 
at  this  armory  in   1814.     It  had  a  half  octagon 


barrel,  short  forestock,  no  bayonet  and  a  curved 
butt  plate,  and  was  adapted  to  a  one  half  ounce 
ball.  The  Hall  rifle,  issued  in  1818,  was  the 
first  breech-loading  rifle  to  be  manufactured  by 
the  government.  It  was  originally  a  flintlock, 
but  was  later  changed  to  a  percussion  lock  arm. 
In  1822  the  muzzle-loading  principle  was  still 
retained  in  the  musket  and  rifle  of  that  date, 
issued  as  a  new  model.  The  musket  and  rifle 
of  the  model  of  1842  were  the  first  service 
weapons  to  be  originally  made  with  percussion 
locks. 

During  the  Civil  War  a  great  variety  of  arms 
were  in  use.  The  percussion  principle  was  ap- 
plied to  many  of  the  flintlocks  in  the  possession 
of  the  government  and  the  muskets  and  rifles 
made  in  the  government  armories  were  adapted 
to  that  style  of  ignition.  Breech-loading  rifles 
and  carbines  of  private  manufacture  were  pur- 
chased in  large  quantities,  several  types  of  re- 
pealing arms  doing  excellent  service.  Foreign 
weapons  were  also  used  to  some  extent,  espe- 
cially in  the  Confederate  service. 

At  the  close  of  the  war  the  government 
deemed  it  desirable  to  transform  the  large  num- 
ber of  muzzle-loading  rifles  on  hand  into  breech- 
loaders. Many  devices  for  this  purpose  were 
submitted  to  the  Ordnance  Board  and  that  pre- 
sented by  Smoat,  a  mechanic  at  the  Springfield 
armory,  was  adopted,  and  the  rifles  were  known 
as  the  model  of  1865.  The  progress  in  the 
development  of  ammunition  resulted  in  the  pro- 
duction of  the  rim  fire  cartridge,  a  great  im- 
provement over  the  powder  and  ball  charge 
enclosed  in  paper  previously  in  use.  Centre 
fire  cartridges  of  .58  calibre,  the  brass  shell 
containing  70  grains  of  powder  and  450  of 
lead,  became  the  standard  ammunition  for  the 
later  rifles  of  this  model.  In  1868  the  calibre 
was  changed  to  .50,  retaining  the  same  weight 
of  bullet  and  powder  charge. 

In  1870  the  Ordnance  Board  recommended 
for  trial  from  the  many  rifles  submitted  to  them, 
the  Remington,  Sharps,  and  Ward-Burton,  all 
taking  the  regulation  .50-calibre  cartridge.  They 
were  all  tried  in  the  field,  the  verdict  being 
that  none  of  them  were  superior  to  the  Spring- 
field. A  reduction  in  calibre  was  reconinunded, 
however,  resulting  in  the  model  of  1873  Spring- 
field rifle,  calibre  .45,  taking  70  grains  of  powder 
and  a  405-grain  bullet.  In  1885  a  bullet  weigh- 
ing 500  grains  was  adopted  as  the  standard  for 
this  cartridge. 

The  .45-calibre  Lee-Remington,  and  later  the 
.236-calibre  Lee  straight  pull  rifles.  IkiiIi  em- 
bodying the  bolt  mechanism,  were  adopted  for 
the   United   States    Navy. 

Flintlock  pistols  of  large  calibre  and  smooth 
bore  were  considered  an  indis])ensal)le  weapon 
of  defense  during  the  early  history  of  our 
country,  no  traveler  on  horseback  or  by  stage 
feeling  secure  tmless  one  of  these  weapons  was 
in  his  possession.  Accuracy  was  a  secondary 
consideration,  as  they  were  intended  to  be  used 
only  at  short  range,  and  hence  were  fre(|uenlly 
loaded  with  buckshot  as  well  as  with  single 
bullets.  Diiolliug  pistols  were  of  a  difl'rrcnt 
model,  the  stocks  being  allaclied  at  an  extreme 
angle  with  the  barrel  in  order  to  allow  the  owner 
to  assume  the  approved  duelling  position,  with 
the  elbow  close  to  the  body.  These  pistols  were 
made  in  pairs  and  they  frequently  showed  a 
high  degree  of  skill  on  the  part  of  (he  makers, 
being  elaborately   engraved   and   inl.iid. 
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In  1830  Samuel  Colt  began  to  devote  his 
attention  to  developing  a  pistol  with  a  revolving 
cylinder  containing  a  number  of  chambers.  His 
efforts  were  soon  crowned  with  success,  and  his 
revolvers  gained  a  wide  reputation.  The  cylin- 
ders were  loaded  from  the  muzzle  with  powder 
and  ball,  each  chamber  containing  an  independ- 
ent breech-pin  adapted  to  a  percussion  cap. 
These  weapons  were  made  with  a  solid  frame. 
Metallic  cartridges  added  much  to  their  utility. 
Smith  &  Wesson  brought  out  a  revolver  with 
a  hinged  frame,  allowing  the  chambers  to  be 
exposed  for  loading  and  the  simultaneous  eject- 
ing of  the  discharged  shells.  The  product's  of 
these  two  firms  soon  became  the  models  for 
manufacturers  throughout  the  world. 

For  hunting  rifles  the  breech-loading  system 
came  into  general  use  during  the  period  of 
the  Civil  War.  In  the  West  the  Sharps  .45- 
calibre  rifle  chambered  for  a  cartridge  con- 
taining from  90  to  120  grains  of  powder  and  a 
550-grain  bullet,  paper  patched,  was  the  standard 
buffalo  hunter's  weapon.  These  rifles  weighed 
from  II  to  16  pounds  and  were  usually  equipped 
with  set  triggers. 

The  magazine  principle  was  making  rapid 
advances  at  this  time.  In  the  Henry  rifle,  the 
predecessor  of  the  Winchester,  the  cartridges 
were  loaded  into  a  tube  under  the  barrel,  being 
forced  by  a  spiral  spring  into  the  carrier  and 
thrown  into  the  chamber  by  the  action  of  the 
lever  forming  the  trigger  guard.  The  standard 
cartridge  remained  the  .44-40-200  in  both  rim  and 
later  central  fire.  In  1870  the  express  principle 
attracted  the  attention  of  sportsmen,  consisting 
in  the  use  of  a  large  powder  charge  in  proportion 
to  the  weight  of  the  bullet  in  order  to  obtain 
a  high  velocity  and  increased  striking  power  on 
large  game.  The  .45-90-,ioo  cartridge  was  one 
of  a  number  brought  out  in  response  to  this 
demand  and  adapted  to  the  repeating  system  of 
rifles. 

The  formation  of  the  National  Rifle  Asso- 
ciation in  1871  resulted  in  a  series  of  inter- 
national long-range  rifle  contests  in  which  the 
American  teams  won  a  majority  of  the  matches 
both  at  home  and  abroad.  The  weapons  used 
were  of  .44  and  .45  calibre  with  from  90  to  120 
grains  of  powder  and  paper  patched  bullets  of 
from  500  to  550  grains  of  hardened  lead.  The 
limit  of  weight  of  these  rifles  was  10  pounds 
and  the  minimum  trigger  pull  3  pounds.  Great 
skill  was  shown  in  the  manufacture  of  these 
rifles  and  the  results  attained  have  not  been 
surpassed  in  accuracy  by  later  developments  in 
weapons. 

Target  shooting  as  a  sport  became  popular 
throughout  the  country  as  a  result  of  these  con- 
tests and  as  many  clubs  were  unable  to  obtain 
facilities  for  long-range  practice,  shooting  at 
200  yards  in  the  standing  position  was  widely 
adopted.  The  large  bore  rifles  and  heavy 
charges  in  use  at  the  longer  ranges  were  found 
to  be  unnecessary  and  a  gradual  reduction  in 
calibres  took  place.  For  some  years  the  limit 
of  weight  remained  at  10  pounds.  At  the  Ger- 
man-American schuetzenfests  there  were  no  re- 
strictions as  to  the  weight  of  the  rifle  or  the 
trigger  pull,  and  these  weapons  while  imprac- 
ticable in  the  field  were  nevertheless  superior 
for  their  specific  purpose.  Hence  a  change  in 
type  in  offhand  weapons  has  come  about  and  the 
standard  weapon  is  the  schuetzen  model,  weigh- 
ing  from    II    to    15   pounds.    The    .32   and   .38 


calibres  are  usually  adopted.  These  rifles  are 
frequently  equipped  with  a  palm  rest,  a  rod 
extending  down  from  the  forestock,  terminating 
in  a  knob,  enabling  the  marksman  to  rest  the 
left  elbow  on  the  hip.  A  cheekpiece,  buttplate 
with  horns  to  fit  the  arm,  double  set  triggers,  an 
aperture  or  pin  head  front  sight  covered  with 
a  hood,  and  a  rear  elevating  vernier  sight  with 
a  wind-gauge  attachment  on  the  tang  of  the 
rifle  complete  the  outfit.  Telescope  sights  are 
increasing  in  numbers.  Lubricated  grooved  bul- 
lets slightly  hardened  with  tin  are  used,  many 
expert  riflemen  loading  them  through  a  false 
muzzle,  the  shell  being  afterwards  inserted  at 
the  breech.  The  advantages  claimed  for  this 
system  are  the  perfect  fitting  of  the  bullet  to 
the  grooves  and  the  cleaning  of  the  bore  as  the 
bullet  is  forced  down  through  the  rifling.  Such 
weapons  are  capable  of  placing  ten  shots  in  a 
two-inch  circle  at  200  yards  from  a  machine  rest. 

Target  shooting  with  the  pistol  and  revolver 
at  distances  up  to  50  yards  is  a  popular  sport, 
encouraged  by  the  United  States  Revolver  Asso- 
ciation. The  modern  single  shot  target  pistol 
has  a  lo-inch  barrel  and  is  made  in  calibres  of 
from  .22  to  .44,  .22-calibre  rim  fire  ammunition 
being  generally  favored.  The  accuracy  obtain- 
able is  surprising,  10  shots  having  been  placed  in 
a  3-inch  circle  at  50  yards,  the  weapon  being 
shot  in  the  regulation  position  with  the  arm 
extended,  free  from  artificial  support.  Revolv- 
ers for  target  purposes  are  usually  of  from 
.32  to  .44  calibre,  with  barrels  from  6  to  8 
inches  in  length. 

Muzzle-loading  shotguns  both  flintlock  and 
percussion  were  almost  exclusively  imported 
from  England  and  the  Continent.  The  products 
of  Joseph  Manton  were  unsurpassed  for  balance 
fine  shooting  qualities  and  workmanship  and 
served  as  models  for  American  fowling  pieces. 
Barrels  and  locks  were  largely  imported,  in 
fact  it  is  only  within  a  comparatively  few  years 
that  many  shotgun  barrels  have  been  made  in 
this  country.  The  introduction  of  the  Lefau- 
cheaux  breech-loading  system  from  France  in 
1852  marked  a  great  advance  over  previous  in- 
ventions. A  paper  and  brass  shell  was  used  with 
a  small  percussion  cap  in  the  centre  of  the 
base  of  the  cartridge,  ignited  by  the  blow  of  the 
hammer  on  a  brass  pin  extending  through 
the  side  of  the  head  of  each  shell,  this  pin  also 
affording  a  means  for  withdrawing  the  empty 
case.  The  barrels  were  hinged,  the  breech  being 
opened  for  the  insertion  of  the  shells  by  means 
of  an  under  lever.  This  system  formed  the 
basis  for  most  American  breech-loading  actions 
for  double  and  single  guns.  Improvements  have 
been  made  from  time  to  time  until  to-day  the 
American  hammerless  ejecting  gun  operated  by 
a  top  lever  using  centre  fire  shells  is  second 
to  none.  The  various  styles  of  single  trigger 
mechanisms  are  gaining  in  popularity.  The 
repeating  shotgun  is  distinctly  American,  the 
mechanism  in  most  cases  being  operated  by  the 
sliding  motion  of  the  fore  end. 

The  various  types  of  weapons  wt  have  men- 
tioned have  been  developed  during  the  era  of 
black  powder,  a  propellant  which  while  produc- 
ing remarkably  uniform  results  has  changed  but 
slightly  in  its  constituents  during  the  past  cen- 
tury. 

The  introduction  of  smokeless  or  nitro  pow- 
ders has  marked  a  new  era  in  the  field  of  fire- 
arms.      Its   characteristic    features   are   absence 
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of  smoke  and  fouling,  reduced  recoil,  reduction, 
in  bulk,  and  the  attainment  of  high  velocities 
with  relatively  low  chamber  pressures. 

In  military  weapons  smokeless  powder  was 
at  once  conceded  to  possess  obvious  advantages. 
During  the  Spanish-American  war  smokeless 
ammunition  was  made  in  large  quantities  for  the 
.45-calibre  Springfield  ritie.  The  Ordnance 
Board  after  careful  investigation  adopted  15 
Sept.  1892  the  Krag-Jorgensen  .30-calibre  rifle. 
This  arm,  now  in  tlie  hands  of  the  government 
forces,  is  of  the  bolt  operated  type,  weighs  g^ 
pounds  without  the  bayonet  and  has  a  magazine 
holding  five  cartridges.  The  cartridge  contains 
3  bullet  of  220  grains,  consisting  of  a  lead  core 
and  a  steel  jacket,  the  charge  of  smokeless 
pow<ler  giving  a  muzzle  velocity  of  2,000  feet 
per  second  as  compared  with  1,300  feet  for  the 
.45-calibre  Springfield.  A  marked  reduction  of 
recoil,  a  flat  curve  of  trajectory,  and  economy  in 
the  weight  of  ammunition,  as  well  as  a  great 
gain  in  rapidity  of  fire  are  notable  features.  A 
lo-inch  twist  is  required  to  properly  rotate  the 
long  bullet. 

In  1900  the  Ordnance  Board  began  a  series 
of  experiments  with  a  new  weapon  known  as 
the  .30-calibre  Springfield.  The  breech  mechan- 
ism resembles  in  many  respects  a  form  of  the 
foreign  Mannlicher  bolt  action,  which  has  given 
excellent  satisfaction.  The  magazine  is  of  the 
box  type  and  is  situated  under  the  receiver. 
The  cartridges  are  loaded  from  a  clip,  the  maga- 
zine being  provided  with  a  cut-off,  so  that  the 
weapon  may  be  used  as  a  single  loader  if  desired. 
Twenty  shots  have  been  fired  in  government 
tests  in  28-''8  seconds.  The  cartridge  has  a 
cannelure  cut  around  the  head  to  engage  in  the 
extractor  in  place  of  the  flange  on  the  Krag- 
Jorgensen  ammunition,  allowing  the  cartridges 
to  lie  compactly  in  the  magazine.  The  220  grain 
jacketed  bullet  is  retained,  the  powder  charge 
being  increased  in  order  to  give  a  muzzle 
velocity  of  2,300  feet  per  second. 

The  telescope  sight  is  receiving  attention  for 
the  equipment  of  military  sharpshooters.  The 
hyposcope,  a  detachable  instrument  consisting 
of  a  series  of  mirrors  in  a  tube  extending  below 
the  line  of  sight,  allowing  aim  to  be  taken 
without  the  body  of  the  soldier  being  exposed, 
has  recently  been  placed  before  the  Ordnance 
Board   for  adoption. 

In  hunting  rifles  the  jacketed  bullet  and 
smokeless  powder  have  found  instant  favor. 
For  this  purpose  the  lead  core  of  the  bullet  is 
exposed  at  the  point  and  upon  striking  game 
it  expands  or  mushrooms,  making  a  most  deadly 
wound.  Though  the  .30-40  government  cart- 
ridge with  a  soft  nosed  bullet  is  largely  used 
a  number  of  special  cartridges  have  been  de- 
signed. The  .405  Winchester  adapted  to  their 
repeating  rifles,  contains  a  300  grain  bullet,  the 
smokeless  powder  charge  developing  a  muzzle 
velocity  of  2,204  feet  per  second  and  a  muzzle 
energy  of  3,235  foot  pounds. 

The  application  of  smokeless  powder  to 
revolver  ammunition  has  residted  in  increased 
effirienry  as  an  unlimited  number  of  shots  may 
be  fire^l  with  no  perceptible  fouling  of  the  barrel 
or  cylinder  anil  a  degree  of  accuracy  maintained 
which  was  unattainable  in  the  days  of  black 
powder. 

Shotgun    cartridges    are    almost    exclusively 
loaded   with   this  propellant  and   American   ma- 
chine  made   guns   are   now   being   produced    in 
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weights  of  from  six  to  seven  pounds  without 
the  recoil  becoming  excessive  or  general  effect- 
iveness being  sacrificed.  The  imported  twist 
barrels  have  given  way  to  special  steel  barrels 
of  light  weight  and  great  tensile  strength. 

Automatic  firearms  have  within  the  past  few 
years  attracted  much  attention.  The  term  auto- 
matic literally  means  an  arm  that  continues  its 
acts  of  loading  and  firing  after  the  first  shot 
until  the  ammunition  is  exhausted.  The  arm 
that  after  firing  the  first  shot  performs  the 
work  of  ejecting  the  empty  shell,  recharges  the 
chamber,  and  leaves  the  arm  ready  for  the  next 
shot  by  nierely  pressing  the  trigger,  is  a  semi- 
automatic firearm,  but  the  term  automatic  has 
been  generally  applied  to  this  weapon.  There 
are  two  systems  in  vogue  at  present,  that  by 
which  a  portion  of  the  gas  from  the  explosion 
is  utilized  to  operate  the  breech  mechanism,  the 
other  in  which  the  barrel  recedes  by  the  action 
of  the  recoil  and  accomplishes  the  .same  result. 
The  latter  system  has  been  successfully  applied 
to  American  repeating  pistols  which  are  ?. 
marked  improvement  over  the  revolver,  as  in 
the  latter  there  is  an  inevitable  escape  of  the 
explosive  gases  between  the  cylinder  and  the 
barrel.  Metal  jacketed  bullets  and  smokeless 
powder  are  used  in  these  repeating  pistols. 
Small  bore  rifles  designed  on  the  recoil  operated 
system  are  a  popular  weapon  and  a  repeating 
semi-automatic  shotgun  is  now  before  the  public. 

There  are  many  excellent  types  of  firearms 
in  use  that  seem  well  adapted  for  all  time,  but 
progress  is  constantly  being  made.  The  auto- 
iriatic  and  semi-automatic  weapon  will  be  an  im- 
portant factor  in  the  warfare  and  sport  of  the 
future.  Sec  Arms  and  Armor;  .-Kktillerv  ;  Ord- 
nance; Gu.v  ;  Musket,  Rifle,  etc. 

Bibliografliy. —  Barber,  'The  Crack  Shot' 
(New  York  1873)  ;  Chapman,  "Improved  .'\meri- 
can  Rifle'  (New  York  1848)  ;  Cleveland,  'Hints 
to  Riflemen'  (New  York  1864);  Freemantle, 
'The  Book  of  the  Rifle'  (London  IQOI )  ;  Ger- 
rare,  'A  Bibliography  of  Guns  and  Shooting' 
(London  1896)  ;  Gould,  'The  Modern  .American 
Pistol  and  Revolver'  (Boston  1888);  Gould, 
'Modern  .Xnierican  Rifles'  (Boston  1892)  ; 
Gould,  'Military  Rifle  ShcKiting'  (Lowell 
1902);  Greener,  'The  Gun'  (London  1835); 
Greener,  '(nmnery  in  1858'  (London  1858)  ; 
Greener,  'The  Gun  and  Its  Development' 
(London  1896)  ;  Greener,  'Sharpshooting  for 
Sport  and  War'  (London  1900)  ;  Hudson, 
'AIndern  Rifle  Shooting  from  the  American 
Standpoint'  (New  York  1903)  ;  Kephart.  'Early 
.American  Rifles,  in  Shooting  and  Fishing'  (New 
York)  ;  Leech,  'Irish  Riflemen  in  .\merica' 
(London  1875);  Marks,  'The  Evolution  of 
Modern  Small  .'\rnis  and  Ammunition'  (Lon- 
don 1898)  ;  Ordnance  Dept.  U.  S.  .Army  Re- 
ports, Washington:  Teasdale-Bucknell, 'Experts 
on  Guns  and  Shooting'  ( I^ndon  1000); 
Tippins,  'Modern  Rifle  Shooting  in  Peace, 
War,  and  Sport'  (London  1900);  U.  S. 
Cartridge  Company.  'Catalogue  of  Collec- 
tion of  Fire  .Arms'  (Lowell  1904)  ;  Van  Dyke, 
'The  Still  Hunter'  (New  York  ux>a)  :  W.alsh, 
'The  Modern  Sportsman's  Gun  and  Rifle'  (Lon- 
don 1884)  :  Weston,  'The  Rifle  Club  and  Rangc> 
(New  York  1879);  Wilder,  'Rifles  and  Rifle 
Shooting'  (Boston  1892)  ;  'Guns,  .Anunimition 
and  Tackle'   (New  York  1904'). 

John  Taylor  HiiMriiREV, 
Editor  'ShooliiiK  and  Fishin/;.* 


SMALLEY  —  SMALLPOX 


Smalley,  smal'T,  George  Washburn,  Ameri- 
can journalist;  b.  Franklin.  Norfolk  County, 
Mass.,  2  June  1833.  Graduated  from  Yale  in 
1853,  he  read  law,  and,  having  been  admitted  in 
1856  to  the  bar,  practised  in  Boston  until  the 
commencement  of  the  Rebellion,  when  he  became 
correspondent  in  the  field  of  the  New  York 
Tribune.  From  November  1861  to  October  1862 
he  acted  as  war  correspondent,  first  in  South 
Carolina,  then  in  Virginia  in  the  campaigns  of 
the  Shenandoah  and  the  Potomac,  then  was  on 
the  editorial  staff  till  1867.  and  in  that  year  or- 
ganized the  Tribune's  European  bureau  in  Lon- 
don. There  he  remained  in  charge  of  all 
European  correspondence  until  1895,  when  he  re- 
turned to  the  United  States  as  American  cor- 
respondent of  the  London  Times.  His  publica- 
tions are:  <  Review  of  Bright's  Speeches' 
(1868);  'London  Letters'  (1890);  'Studies  of 
Men"'    (1895). 

Smallpox.  There  is  no  knowledge  as  to  the 
first  appearance  of  smallpox  in  Europe.  It  is 
believed  that  some  of  the  great  epidemics,  as  the 
Attic  plague,  which  devastated  Athens  in  430 
B.C.,  and  the  plague  of  Antoninus,  which  ap- 
peared in  Italy  165  a.d..  were  epidemics  of  small- 
pox, but  the  descriptions  are  too  indefinite  for 
accurate  recognition.  The  first  medical  descrip- 
tion of  the  disease  comes  from  two  Arabian  phy- 
sicians, Abu  Jakub  Ben  Ischaac  and  Muhamed 
Ben  Rhazes  at  the  end  of  the  Qth  century  and 
the  beginning  of  the  lOth.  Up  to  the  begin- 
ning of  the  I2th  century  the  disease  was  prac- 
tically constant  in  Europe.  Occasionally  a  place 
would  remain  free  for  a  number  of  years,  then 
the  disease  would  again  appear.  Its  periodical 
invasions  were  rather  to  be  referred  to  the  ac- 
cumulation of  individuals  who  had  derived  no 
immunity  from  previous  epidemics  than  to  a 
fresh  introduction  of  the  virus.  In  the  12th 
century  the  disease  was  prevalent  in  southern 
and  western  Europe  and  in  the  13th  century 
there  was  a  smallpox  plague  in  England.  Ice- 
land and  Greenland  were  visited  by  epidemics 
at  intervals,  and  the  greater  portion  of  the  pop- 
ulation was  several  times  destroyed.  Smallpox 
was  introduced  into  America  in  1507,  15  years 
after  the  discovery.  Since  then  it  has  never  dis- 
appeared, and  has  been  the  chief  agent  in  the 
destruction  of  the  native  population.  In  1517 
the  greater  part  of  the  population  of  Santo 
Domingo  was  destroyed,  and  it  is  said  that  in 
1520  3,500,000  in  Mexico  died  of  the  disease. 
Many  epidemics  in  later  years  were  due  to  the 
importation  of  slaves  from  central  Africa,  where 
the  disease  has  been  and  is  constant. 

In  the  i6th  and  17th  centuries  there  were 
numerous  epidemics  in  Europe,  among  the  most 
marked  of  which  were  those  in  France  in  1577 
and  1583,  in  which  the  mortality  was  so  great 
that  most  of  those  affected  died.  The  most 
noted  invasion  in  England  was  from  1660  until 
the  end  of  the  century.  During  this  time  Syd- 
enham studied  the  disease  and  wrote  his  fa- 
mous descriptions  of  it.  Smallpox  was  probably 
never  more  prevalent  than  during  the  i8th  cen- 
tury. In  places  the  mortality  from  the  epi- 
demics was  almost  incredible.  In  1770  more 
than  3,000.000  are  supposed  to  have  died  in  an 
epidemic  in  India.  Some  influence  was  exerted 
on  the  disease  by  inoculation  or  variolation, 
which    began    to    be   practised    during   the    i8th 


century.  The  introduction  of  vaccination  at  the 
beginning  of  the  iQth  century  was  the  first 
great  influence  in  diminishing  the  frequency  and 
the  mortality  of  the  disease.  The  importance 
of  vaccination  was  slowly  recognized,  and  it 
would  be  wrong  to  attribute  the  comparative  in- 
frequency  of  smallpox  from  1800  to  1815  to 
this,  but  rather  to  the  fact  that  the  suscep- 
tibility of  the  population  had  been  diminished 
by  the  almost  universal  distribution  of  the  dis- 
ease in  the  latter  part  of  the  i8th  century.  ,\t 
that  period  the  general  distribution  was  materi- 
ally assisted  by  wars  and  movements  of  armies. 
The  most  extensive  prevalence  in  the  19th  cen- 
tury was  in  Russia.  The  mortality  was  frightful 
in  the  year  1856,  reaching  in  some  places  80 
per  cent.  In  many  places  nearly  all  the  children 
in  the  population  died.  With  the  exception  of 
certain  places  in  the  tropics,  no  land  experienced 
such  mortality  from  the  disease.  There  are 
credible  estimates  which  give  the  deaths  in 
Russia  from  smallpox  from  the  beginning  of 
the  century  to  1871  as  10,500.000.  Extensive 
epidemics  in  Europe  followed  the  Franco-Ger- 
man war.  The  year  1874  will  always  be  famous 
in  the  annals  of  medicine  as  marking  the  intro- 
duction of  compulsory  vaccination  in  Germany, 
and  with  this  smallpox  practically  disappeared 
from  that  country.  There  have  been  small  epi- 
demics in  various  places  in  America  and  Europe 
in  recent  times,  and  the  disease  is  now  mildly 
present  in  almost  every  State  of  the  Union. 

This  disease  is  independent  of  conditions  of 
soil  and  climate.  It  has  flourished  equally  well 
in  the  tropics  and  in  the  frozen  North.  There 
is  no  disease  to  which  the  entire  human  race 
is  so  susceptible,  though  there  is  some  differ- 
ence in  race  susceptibility.  The  negro  is  gen- 
erally regarded  as  more  susceptible  than  the 
white  race. 

After  exposure  of  an  individual  unprotected 
by  vaccination  or  by  a  previous  attack  of  the 
disease,  usually  no  symptoms  are  manifest  for 
12  days.  This  is  termed  the  period  of  incuba- 
tion. In  rare  cases  a  rash  appears,  which  has 
no  relation  to  the  specific  eruption  of  the 
disease.  This  rash,  termed  the  prodromal  rash, 
chiefly  affects  the  groin  and  axilli.  parts 
which  are  usually  least  affected  by  the  specific 
eruption.  After  the  period  of  incubation  the 
disease  begins  with  a  sudden  onset.  In  adults 
a  chill,  and  in  children  convulsions,  are  the 
common  initial  symptoms.  There  may  be  re- 
peated chills  in  the  first  24  hours.  There  is 
usually  headache,  with  intense  pain  in  the  back, 
chiefly  in  the  lumbar  region.  Owing  to  the  in- 
tense pain,  this  stage  is  often  productive  of 
more  discomfort  than  the  later  stages.  Vomit- 
ing is  also  common  at  the  onset,  particularly 
in  children.  The  temperature  rises  quickly  to 
103°  or  104°  F.  on  the  first  day.  In  severe 
cases  there  may  be  marked  delirium,  particularly 
if  the  fever  is  higii ;  the  patient  is  restless  and 
distressed:  the  face  is  flushed:  the  eyes  are 
bright  and  clear :  and  the  skin  is  dry,  although 
there  may  be  profuse  sweats.  On  the  fourth 
day  after  the  onset  the  eruption  characteris,tic  of 
the  disease  begins  to  appear.  It  first  appears 
in  small  red  spots  on  the  forehead,  wrists,  and 
hands.  In  the  next  24  hours  the  spots  become 
more  abundant  and  extend  to  the  extremities, 
and  a  few  appear  on  the  body.  In  48  hours 
after  the  first  appearance  on   the   forehead  the 
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Fig.  r.  Vaccinia  on  rabbit's  cornea,  shoHing  several  vaccine  bodies  in  vacuoles 
adjoining  the  nuclei  of  epithelial  cells,     x  looo  diameters. 

Fig.  2.  Vaccine  bodies  in  further  development,  showing  the  differentiation  in 
structure.     From  the  cornea  of  a  rabbit,     x  looo. diameters. 

Fig.  3.  Small  small-pox  parasite  in  protoplasm   of  epitlielial  cells  of  skin,  in 

vacuoles  adjoining  the  nucleus. 
Fig.  4.  A   more    advanced    stage,   showing    beginning    differentiation    of    the 

parasite. 

Fig.   5.   Larger  parasites  in  stage  preceding  segmentation. 

Fig.  6.  Segmentation  of  parasite;  from  a  case  of  experimental  small-pox  in  the 
monkey. 

These  figures  illustrate  the  first  phase  of  development  of  the  organism 
within  the  cell  protoplasm.  The  nuclei  are  not  affected.  Microphotographs 
multiplied  1000  diameters. 

Fig.  7.  beginning  of  intranuclear  development.  Two  nuclei  with  small 
round  vesicles  inclosed. 

Fig.  8.   Showing  further  development,     x  1500  diameters. 

Fig.  9.  Beginning  formation  of  a  sporoblast  within  the  nucleus.  There  are 
two  sporoblasts  consisting  each  of  a  central  vesicle  with  a  series  of 
small  chambers  around  it. 

Figs.   10,  II,  12  and  13.  The  further  development  of  sporolilosts. 

Fig.    14.   Spore  formation  with  free  spores  in  the  nucleus. 
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eruption  is  generally  distributed.  In  the  centre 
of  the  red  spot  a  slightly  elevated  hard  whit- 
ish spot  appears.  This  is  the  papule.  It  en- 
larges and  becomes  more  transparent  from 
the  collection  of  clear  fluid  within  it.  The  fluid 
is  confined  in  small  places,  so  that  it  is  not 
possible  to  discharge  more  than  a  very  minute 
quantity  by  pricking  with  a  needle.  The  trans- 
parent appearance  of  the  vesicle  into  which  the 
papule  has  become  converted  is  gradually  lost, 
and  it  becomes  white  and  opaque.  If  now  it  be 
pricked  a  thick  and  opaque  fluid  comes  from  it. 
This  is  pus,  the  vesicle  having  become  converted 
into  a  pustule.  A  peculiarity  of  the  pustule, 
which,  however,  is  not  always  seen,  is  a  sharp 
depression  at  the  summit.  The  temperature, 
which  is  high  at  the  onset,  gradually  falls,  and 
during  the  eruption  may  be  but  little  above 
normal.  In  size  and  number  the  pustules  or 
pocks  vary.  They  are  always  more  numerous  on 
the  face  and  extremities  than  en  the  trunk. 
The  gravity  of  the  disease  has  a  definite  rela- 
tion to  the  abundance  of  the  eruption  on  the 
face.  The  full  maturity  of  the  lesion  is  usually 
reached  on  the  eighth  day  from  the  onset. 
There  is  usually  then  a  second  rise  of  the 
temperature,  which,  after  an  irregular  course, 
slowly  returns  to  normal.  The  formation  of 
these  lesions  is  accompanied  by  a  great  deal  of 
swelling,  due  to  (edema,  in  consequence  of  which 
the  eyes  may  be  closed.  If  the  pustules  are 
comparatively  few  in  number,  so  that  their  edges 
do  not  come  in  contact,  the  disease  is  called  dis- 
crete smallpox.  If  the  eruption  is  more  abun- 
dant, so  that  the  pustules  touch  and  coalesce 
with  one  another,  it  is  called  confluent  smallpox. 
The  earlier  the  eruption  appears  after  the  onset 
the  more  apt  is  the  disease  to  be  confluent,  and 
the  graver  the  prognosis.  This  confluence  of  the 
lesions  is  more  apt  to  take  place  on  the  face 
than  elsewhere.  It  is  rarely  that  the  eruption  is 
so  abundant  on  the  body  as  to  become  con- 
fluent. 

At  about  the  tenth  day  from  the  onset  the 
stage  of  desiccation  commences.  The  contents 
of  the  pustules  disappear,  partly  by  absorp- 
lion,  partly  by  rupture.  Small  openings  may 
be  formed  on  the  surface,  through  which  the 
contents  gradually  exude,  and  dry  to  form  a 
crust.  In  severe  confluent  cases  the  entire 
face  may  be  covered  with  a  thick  crust  as  with 
a  mask.  Great  pain  and  distress  accompany  the 
eruption.  There  is  frequently  intense  itching, 
and  it  is  difficult  to  restrain  patients  from  ag- 
gravating their  condition  by  violent  scratching. 
The  pain  is  due  chiefly  to  the  ccdcma,  and  is 
particularly  felt  in  those  situations  where  the 
skin  is  densest  and  most  unyielding.  The  for- 
mation of  scars  depends  entirely  upon  the  se- 
verity of  the  eruption.  If  the  pustules  are  large 
and  confluent,  scars  inevitably  result;  in  slight 
cases  they  may  be  wholly  absent.  The  scars  are 
pale  and  depressed.  In  severe  confluent  cases, 
instead  of  single  scars,  large  cicatricial  areas, 
resembling  those  formed  from  extensive  burns, 
may  result.  The  mucous  membranes  are  also 
the  seat  of  tlie  specific  eruption.  Circumscribed 
lesions  are  often  seen  in  the  nose,  especially 
in  the  posterior  portion,  on  the  tongue,  and 
inside  of  the  cheek,  on  the  soft  palate  and  phar- 
ynx. They  are  more  rarely  found  in  the  larynx 
and  trachea.  The  eruption  runs  its  course  much 
more    rapidly    in    the    mncnns    mi  nihranos    than 


in  the  skin,  and  typical  pustules  are  rarely 
formed.  These  lesions  of  the  mucous  mem- 
branes, which  form  an  integral  part  of  the 
disease,  and  are  of  the  same  character  as  the 
skin-eruption,  are  relatively  unimportant  in 
comparison  with  the  lesions  which  are  acciden- 
tal and  produced  not  by  the  specific  parasites  of 
smallpox,  but  by  bacteria.  There  may  be  in- 
tense swelling  of  the  mucous  membrane,  adding 
greatly  to  the  distress  of  the  patient.  The  storn- 
ach  and  intestinal  canal  are  never  involved  in 
the  specific  lesions. 

There  are  several  varieties  of  smallpox  which 
depart  more  or  less  widely  from  the  type  of  the 
disease.  In  the  mildest  form  there  is  no  erup- 
tion. The  existence  of  this  form  has  been 
denied,  but  it  undoubtedly  occurs.  It  is  seen  in 
the  course  of  an  epidemic  in  persons  who  are 
much  exposed  to  the  disease  and  imperfectly 
protected  by  vaccination.  The  symptoms  of  on- 
set appear  with  fever,  which  lasts  a  day  or  two 
and  then  subsides.  The  condition  is  probably  to 
be  explained  by  a  high  resistance  to  the  action 
of  the  parasite  and  the  establishment  of  im- 
munity before  the  time  when  the  skin-eruption 
should  appear.  There  is  a  very  mild  variety  of 
the  disease  known  as  varioloid.  In  this  there 
is  a  very  scanty  eruption,  with  mild  general 
symptoms.  Such  cases  are  also  more  apt  to  be 
seen  in  persons  who  have  been  vaccinated  in 
childhood,  and  have  received  sonie,  but  not 
perfect,  protection.  Certain  epidemics  are  char- 
acterized by  a  very  mild  course,  most  of  the 
cases  taking  this  form.  Such  cases  may  prove 
very  dangerous  in  the  course  of  an  epidemic, 
for  they  are  frequently  not  recognized,  and  cre- 
ate important  foci  of  infection.  These  cases 
are  often  confounded  with,  but  should  he  dis- 
tinguished from,  abortive  smallpox.  In  this  the 
onset  of  the  disease  is  as  usual,  and  the  eruption 
begins  as  in  a  severe  case.  The  lesions  do  not 
reach  their  full  development  into  pustules,  but 
rapidly  dry  up  in  the  early  vesicular  stage. 
There  is  a  certain  analogy  between  these  cases 
and  smallpox  without  eruption.  The  cessation 
of  the  development  of  tlie  skin-lesions  is  due 
to  the  early  establishment  of  inimimity,  but  the 
immunity  is  longer  delayed  than  in  cases  without 
eruption.  In  all  these  cases  there  does  not  seem 
to  be  any  diminution  in  the  virulence  of  the 
infectious  agent,  for  the  most  severe  cases  may 
be  traced  to  infection  by  the  most  mild. 

A  tendency  to  hemorrhage  in  or  near  llvt 
skin-lesions  always  marks  a  severe  and  generally 
fatal  form  of  the  disease.  The  e.irlier  in  the 
disease  the  tendency  to  hemorrhage  appears, 
the  graver  is  the  prognosis.  In  the  ni<i>^l  marked 
type,  which  is  called  purpura  variolosa,  there 
are  extensive  hemorrhages  in  the  skin  before  the 
eruption  appears.  The  period  of  incubation  is 
also  shorter,  and  the  eruption  may  not  appear  at 
all,  or  may  be  limited  to  a  few  luistiiles  on  the 
face  or  ankles.  Ilenmrrhages  ajso  take  place 
from  the  mucous  membranes.  Such  cases  arc 
invariably  fatal,  the  end  coming  usually  before 
the  sixth  d,iy.  The  attempt  has  been  made  to 
separate  this  form  of  smallpox  into  a  definite 
variety  without  any  relation  to  the  other  forms; 
cases,  however,  are  seen  ofTering  every  transi- 
tion from  this  to  very  slight  hemorrhages  in  the 
skin   arotmd   the  pustules. 

There  are  some  striking  peculiarities  in  the 
distribution    of    the    eruption.     If    the    skin    be 
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These  new  bodies  enter  into  other  epitliehal 
cells,  and  the  same  development  takes  place. 
The  lesion  seems  to  start  in  one  or  very  few 
epithelial  cells,  and  extends  by  continuous  in- 
fection of  adjoining  cells  by  germs  produced 
by  multiplication.  This  is  a  distinct  cycle  of 
development,  which  corresponds  to  the  multi- 
plicative cycle  of  other  protozoans,  and  con- 
sumes about  48  hours  in  its  completion.  It  also 
corresponds  to  the  developmental  cycle  of  the 
malarial  parasite  within  its  human  host. 

If  a  very  early  lesion  of  the  skin  be  examined, 
only  the  forms  of  parasites  within  the  epithelial 
cells  will  be  found.  If  the  lesion  is  older,  a 
different  series  of  forms,  representing  a  further 
and  different  development,  will  be  fotmd.  The 
two  forms  are  never  found  alongside  of  one 
another.  The  first  form  seems  to  require  for 
its  development  a  position  in  cells  which  are 
normal,  and  constantly  enters  new  cells.  The 
Other  form  of  development  takes  place  in  cells 
which  have  received  some  degree  of  injury  from 
the  primary  development.  In  the  second  cycle 
of  development  some  of  the  small  bodies  which 
result  from  the  primary  segmentation,  instead 
of  entering  into  new  cells  pass  into  the  nuclei. 
Here  they  appear  as  small  vesicles  with  a  sharp 
rim  and  unstained  contents.  They  undergo  a 
differentiation  into  male  and  female  forms,  the 
various  stages  of  which  have  not  been  made 
out,  and  give  rise  to  small  bodies  which  con- 
jugate. From  this  conjugation  a  body  is  formed 
which  consists  of  a  large  central  chamber  with 
a  series  of  small  chambers  arranged  around  it. 
The  development  always  begins  within  tlie  nu- 
cleus; later  the  nucleus  may  completely  degen- 
erate, or  the  nuclear  membrane  may  rupture, 
setting  the  body  free.  Within  the  small  cham- 
bers spore-like  bodies,  with  refractive  contents 
and  a  small  dot  on  one  side,  develop.  These  are 
from  0.37  to  0.50  in  diameter  and  constitute  the 
infectious  material  of  smallpox.     (See  Plate.) 

Just  how  infection  takes  place  is  unknown. 
The  hypothesis  which  has  most  adherents  is, 
that  the  virus  lodges  in  the  mucous  membrane  of 
the  respiratory  tract  of  the  susceptible  individual 
and  there  produces  a  lesion  similar  to  tliat  which 
takes  place  in  the  skin.  In  this  the  parasite  un- 
dergoes developniciil  and  increase.  This  devel- 
opment takes  place  during  the  period  of  in- 
cubation, and  consumes  12  days.  At  this  time 
the  parasites  which  have  developed  in  the  pri- 
mary lesion  enter  into  the  blood  and  produce 
the  fever.  From  the  blood  they  are  carried  to 
the  various  tissues  of  the  body,  and  only  find 
suitable  conditions  for  their  development  in 
the  epithelial  cells  of  the  .skin.  In  these  the 
parasites  develop  abundantly,  and  at  the  end  of 
a  certain  period  inununity  is  established  and 
the  disease  is  at  an  end.  The  parasite  of  small- 
pox is  a  sporozoon,  and  prol)ably  will  ho  classed 
with  the  Microspoiiitid,  allhoiigh  there  are  no 
species  which  are  idciuic.il  with  it  in  morphology 
and  development.  Hut  little  is  known  of  the 
development  of  the  Microsforidia,  and  more 
niust  be  known  as  to  the  development  of  the 
tytoryclcs  variola  before  it  will  be  possible  to 
classify  It  .iccuralely.  There  can  be  little  doubt 
that  It  IS  to  be  regarded  as  the  essential  cause 
of  the  disease.  That  it  is  a  living  organism 
IS  shown  by  its  devclopinenl  and  by  analogies 
with  other  living  things.  That  it  is  the  cause 
of  the  disease  is  shown   by  its  presence  in   the 


lesions  of  smallpo.x  and  nowhere  else,  and  the 
fact  that  it  enters  as  a  parasite  into  normal 
cells  and  in  its  further  development  produces 
degeneration.  It  is  also  possible  from  what  is 
known  of  the  parasite  to  give  an  explanation  of 
the  relation  between  smallpox  and  vaccinia.  It 
may  now  be  regarded  as  definitely  established 
that  vaccinia  is  a  form  of  smallpox,  the  virus  of 
which  has  been  modified  by  growing  in  the 
tissues  of  a  calf.  True  vaccinia  leading  to  the 
production  of  a  typical  vaccine  virus  has  been 
produced  by  inoculating  cattle  with  smallpox  vi- 
rus. _  The  latest  investigations  on  smallpox  and 
vaccinia  seem  to  show  the  relation  between  the 
two  to  be  very  close.  In  vaccinia  the  same 
parasite  is  found  in  the  same  situation  in  the 
epithelial  cells  as  in  smallpox.  The  develop- 
ment is  the  same  up  to  a  certain  point,  but 
the  intranuclear  development  which  gives  the 
complete  sexual  cycle  in  smallpox  does  not 
take  place  in  vaccinia.  In  vaccinia  the  develop- 
ment of  the  parasite  is  not  perfect.  Forms  ap- 
pear corresponding  only  to  the  forms  of  the 
malarial  parasite  within  the  human  host.  The 
full  development  of  both  cycles  in  smallpox  cor- 
responds to  the  development  of  the  malarial  par- 
asite within  the  host  and  within  the  mosquito. 
The  monkey  is  the  only  animal  known  to  be 
susceptible  to  smallpox.  If  it  be  inoculated  with 
smallpox,  both  cycles  of  the  organism  appear. 
If  a  calf  be  inoculated,  only  the  partial  devel- 
opment takes  place.  It  is  remarkable  that,  when 
this  partial  development  of  the  parasite  is  estab- 
lished by  continuous  inoculations  in  animals  in- 
capable of  giving  the  suitable  conditions  for 
full  development,  the  partial  development  is  con- 
tinued even  when  the  parasite  is  transferred  to  a 
favorable  soil  such  as  is  provided  by  the  tissues 
of  man  and  the  monkey.  Although  the  Cyto- 
ryctcs  variola  must  be  regarded  as  the  essential 
cause  of  the  di.sease,  there  are  other  adjuvant 
causes  which  are  of  great  importance.  These 
are  the  bacteria.  Bacteria  are  universally  found 
in  the  pustules  of  the  skin,  and  in  the  tissues, 
so  that  an  invasion  of  the  body  with  these 
must  be  assumed  in  every  case  of  the  disease. 
This  secondary  invasion  is  often  of  more  im- 
portance in  determining  the  fatal  result  of  the 
disease  than  the  primary  infection  by  the  cyto- 
ryctes.  The  invasion  of  bacteria  seems  to  take 
place  from  the  lesions  in  the  mucous  mem- 
branes. This  is  due  to  two  conditions:  first,  to 
the  lesion  produced  by  the  smallpox  parasite, 
giving  an  opportunity  for  the  bacteria,  which 
are  constantly  present  in  the  mucous  membranes, 
to  extend  into  the  tissues ;  second,  to  the  re- 
duction of  the  resistance  of  the  tissues  to  the 
growth  and  effects  produced  by  bacteria.  The 
same  thing  is  true  to  a  less  extent  in  the  other 
exanthemata,  such  as  .scarlet  fever  and  measles. 
In  these  diseases  a  fatal  termination  is  rarely  due 
to  the  action  of  the  specific  organism  of  the 
disease,  but  usually  to  a  secondary  invasion  of 
bacteria  rendered  possible  by  the  specific  lesions. 
See  To.KiNS  and  Anti-toxins;  V.mtination. 

Consult:  'Journal  of  Medical  Research,' 
Vol.  XI.,  No.  5,  1004;  'Contributions  to  .1i:ti- 
ology  and  Pathology  of  Smallpox.'  containing 
a  full  bibliography;  Iluguenin,  'Pocken';  Lu- 
barsch  and  Ostertag,  '  Ergchnisse  dcr  Pathologic 
und  Anatomic'    (1897). 

W.  T.  Cot'Ncir.MAN,  M.D., 
Harvard  University  Medical  School. 
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Smalls,  smalz,  Robert,  American  legis- 
lator, formerly  a  slave :  b.  Beaufort,  S.  C,  5 
April  1839.  He  received  a  limited  education, 
and  in  the  capacity  of  pilot  rendered  valuable 
service  to  the  Union  cause  during  the  Civil  War, 
and  was  promoted  to  the  rank  of  captain  there- 
for. During  the  years  immediately  following 
the  war  he  rose  to  prominence  in  the  Republi- 
can party,  and  became  a  member  of  the  South 
Carolina  legislature.  He  afterward  served  six 
terms  in  the  National  Congress.  He  was  succes- 
sively appointed  collector  of  the  port  of  Beau- 
fort, S.  C.,  from  1898. 

Small'wood,  William,  American  soldier:  b. 
Kent  County,  Md.,  1732;  d.  Prince  George  Co':n- 
ty,  Md.,  14  Feb.  1792.  He  raised  a  battalion  of 
Maryland  troops  in  1776,  was  elected  colonel, 
and  on  10  July  1776  joined  Washington.  On 
20  August  his  troops  were  engaged  at  the  battle 
of  Long  Island  and  bore  the  brunt  of  the  battle 
from  sunrise  until  the  close  of  the  battle,  leav- 
ing half  their  number  on  the  field.  At  White 
Plains  on  18  October  they  were  again  in  the 
thickest  of  the  battle.  Smallwood  was  promoted 
brigadier-general  for  his  gallantry,  was  engaged 
at  Fort  Washington  on  16  November,  his  com- 
mand again  bearing  heavy  losses,  and  in  1777 
accompanied  General  Sullivan  on  his  Staten 
Island  expedition.  He  raised  a  new  battalion  of 
Maryland  troops  in  that  year  and  at  the  battle 
of  Germantown,  4  Oct.  1777,  his  command  re- 
trieved the  day  and  captured  part  of  the  enemy's 
camp.  He  was  stationed  at  Wilmington  in  the 
winter  of  1777-8,  captured  a  British  brig  laden 
with  provisions,  and  served  with  Gates  in  his 
southern  campaign.  He  won  the  thanks  of  Con- 
gress for  conduct  at  the  battle  of  Camden,  and 
was  appointed  major-general  in  1780,  but  re- 
fused to  serve  under  Baron  Steuben,  though  he 
remained  in  the  army  until  1783.  He  was  elected 
to  Congress  in  1785  and  in  17S5-8  was  governor 
of  Maryland. 

Smalt.     See  Cobalt. 

Smaltite,  "gray  cobalt",  "tin-white  cobalt", 
the  chief  ore  of  cobalt,  is  a  tin-white  to  steel- 
gray,  metallic  mineral.  Essentially  it  is  cobalt 
diarsenide,  CoAsi,  but  nickel  is  usually  present 
and  as  its  percentage  increases  the  mineral  grad- 
uates into  chloanthite,  the  isomorphous  nickel 
diarsenide.  It  also  generally  contains  iron  and 
a  small  amount  of  sulphur.  It  is  usually  mas- 
sive, but  crystallizes  in  the  isometric  system,  the 
crystals  showing  distinct  octahedral  cleavage. 
As  the  orthorhombic  mineral,  safflorite,  has  the 
same  composition,  smaltite  is  one  of  the  few 
illustrations  of  an  isodimorphous  mineral.  Its 
hardness  is  5.5  to  6;  specific  gravity  6.2  to  6.5; 
the  massive  mineral  is  thus  distinguished  from 
the  softer  and  much  heavier  safflorite.  Its  color 
is  tin-white  to  steel-gray;  streak  grayish-black; 
lustre  metallic ;  opaque.  It  is  easily  fused  to  a 
magnetic  globule  which  affords  reactions  with 
borax  beads,  for  iron,  cobalt  and  nickel.  Its 
most  noteworthy  occurrences  are  in  the  silver 
and  copper  mines  of  Saxony,  Bohemia  and  Eng- 
land. 

Smart,  Christopher,  English  poet:  b.  Ship- 
bourne,  Kent.  II  ."^pril  1722;  d.  London  17  May 
1771.  He  was  graduated  from  Cambridge  in 
1742,  but  remained  there  as  fellow  of  Pembroke 
imtil  1747.  His  early  fame  as  a  satirist  was 
supplemented   by   the   accomplishment    of   more 


serious  work,  the  most  noted  of  which  was  his 
translation  of  Horace  in  1756.  His  first  volume 
of  poems  appeared  in  1752,  but  it  was  not  until 
a  half  century  after  his  death  that  he  won  the 
distinction  for  original  work  in  the  larger  world 
of  letters  which  still  attaches  to  his  name.  His 
'Song  to  David,'  published  in  1763,  and  written, 
it  is  said,  upon  the  walls  of  his  cell  during  his 
confinement  for  debt  in  a  house  of  detention  for 
such  offenders,  was  at  first  deemed  odd  and 
melancholy.  In  1820  it  was  reprinted  in  the 
London  ^Magazine,*  and  hailed  by  Rossetti  and 
others  as  the  greatest  poem  of  the  l8th  century. 
Consult  Browning,  'Parleyings  with  Certain 
People  of  Importance.' 

Sm2u°t,  Helen  Hamilton  Gardener,  Ameri- 
can novelist :  b.  Winchester,  Va.,  21  Jan.  1858. 
She  was  graduated  from  the  Cincinnati  High  and 
Normal  Schools,  made  a  special  study  of  biology 
and  medicine  in  New  York,  is  an  authority  on 
heredity  and  an  able  advocate  of  ethical  and 
social  reform.  She  was  married  to  Colonel  S. 
A.  Day  (retired),  in  1901.  She  has  published: 
'Men.  Women,  and  Gods'  (1885)  ;  "A  Thought- 
less Yes'  (1890)  ;  'Pray  You,  Sir,  Whose 
Daughter?'  (1892)  ;  'Is  This  Your  Son,  My 
Lord?'  (1895);  'An  Unofficial  Patriot'  (1898); 
'Historical  Sketches  of  Our  Navy'  ;  etc. 

Smart,  Henry,  English  organist  and  com- 
poser: b.  London  26  Oct.  1813;  d.  there  6  July 
1879.  He  was  educated  for  the  law,  but  turned 
his  attention  to  music,  became  organist  of  the 
parish  church  at  Blackburn  in  1831,  and  while 
there  composed  his  first  important  work,  an 
anthem.  He  removed  to  London  in  1836  where 
he  engaged  as  an  organist,  teacher,  and  com- 
poser. Among  his  compositions  are :  An  opera, 
'Bertha'  (1855)  ;  the  cantatas,  *The  Bride  ot 
Dunkerron'  (.1864)  ;  'King  Rene's  Daughter' 
(1871);  'The  Fisher  Maidens';  'Jacob,'  an 
oratorio. 

Smart,  William,  Scotch  political  econo- 
mist :  b.  Renfrewshire  10  April  1853.  He  was 
graduated  from  the  University  of  Glasgow,  and 
entered  upon  a  business  career.  In  1884  he  oe- 
gan  to  write  upon  economic  subjects,  and  two 
years  later  received  a  lectureship  at  the  College 
of  Dundee.  Since  1896  he  has  held  the  Adam 
Smith  professorship  at  the  University  of  Glas- 
gow, and  is  more  widely  known  as  the  English 
translator  of  Bohm-Bawerk's  'Positive  Theory 
of  Capital'  (1891),  and  as  the  editor  of  Wieser's 
'Natural  Value'  (1893).  He  is  the  author  of: 
'Studies  in  Economics'  (1895)  ;  'The  Distribu- 
tion of  Income'  (1899)  :  and  'Taxation  of  Land 
Values  and  the  Single  Tax'   (1900). 

Smart-weed,  or  Water-pepper,  a  glabrate, 
annual  herb  (Polygoitum  hydro[>i['cr).  of  the 
buckwheat  family,  naturalized  from  Europe,  and 
found  in  wet  places.  It  has  alternate,  lanceolate  ; 
leaves,  with  cylindric  fringed  ochreae,  and  pani- 
cled  racemes  of  small  flowers  with  greenish  calyx. 
It  also  has  a  juice  which  is  not  only  acrid  to 
the  taste,  but  will  inflame  tender  skin,  and  has 
diuretic,  and,  possibly,  other  medicinal  properties. 

Smartas,  smiir'taz.      See  Hindu. 

Smeaton,  sme'ton,  John,  English  civil  en- 
gineer :  b.  Austhorpe,  near  Leeds,  Yorkshire.  8 
June  1724;  d.  there  28  Oct.  1792.  His  father 
was  an  attorney,  and  being  desirous  to  bring  up 
his  son  to  the  same  profession,  he  took  him  to 
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London  in  1742,  where  he  attended  the  courts  in 
Westminster  Hall;  but  after  discovering  his 
son's  disinclination  to  the  profession  he  yielded 
to  the  desire  for  a  different  career.  In  1751 
Smeaton  began  a  course  of  experiments  on  a 
machine  of  his  own  invention,  to  tncasure  a 
ship's  way  at  sea,  and  made  two  voyages  with 
Dr.  Knight  to  try  the  effect  of  it,  and  also  for 
the  purpose  of  making  experiments  on  a  compass 
of  his  own  construction,  which  was  rendered 
magnetical  by  Dr.  Knight's  artificial  magnet.  In 
1753  he  was  elected  a  fellow  of  the  Royal  So- 
ciety. In  1-55  the  Eddystone  lighthouse  was 
burned  down,  and  Smeaton  was  entrusted  with 
the  task  of  rebuilding  it.  Operations  were  com- 
menced in  August  1756,  and  completed  in  Oc- 
tober 1759.  It  stood  till  1882,  when  it  was  re- 
placed by  a  new  structure.  In  the  year  in  which 
the  lighthouse  was  finished  he  was  awarded  tlie 
Copley  medal  of  the  Royal  Society.  After  this 
Smeaton  was  employed  on  many  works  of  great 
public  utility.  He  made  the  river  Calder  (in 
Yorkshire)  navigable;  planned  and  executed  the 
Forth  and  Clyde  Canal  in  Scotland,  constituting 
a  waterway  for  traffic  passing  between  the  At- 
lantic and  the  German  Ocean.  He  was  ap- 
pointed engineer  to  Ramsgate  harbor,  and  im- 
proved it  by  various  operations,  of  which  he 
published  an  account  in  1791.  He  built  a  steam- 
engine  at  Austhorpe,  and  made  experiments  with 
it  to  ascertain  the  power  of  Newcomen's  engine, 
which  he  brought  to  a  greater  degree  of  perfec- 
tion, both  in  its  construction  and  powers.  Dur- 
ing many  years  of  his  life  he  was  a  frequent 
attendant  upon  Parliament,  his  opinion  on  vari- 
ous works  begun  or  projected  being  continually 
called  for.  Smeaton  spent  rnuch  of  his  leisure 
in  the  study  of  astronotny,  for  which  purpose  he 
fitted  up  an  observatory  in  his  house.  Consult 
his  'Reports'  (1797)  ;  Smiles,  'Lives  of  the 
Engineers'    (1861). 

Smeaton,  William  Henry  Oliphant,  Scot- 
tish editor  and  author,  distant  relative  of  John 
Smeaton  (q.v)  :  b.  Aberdeen  24  Oct.  1856.  He 
was  educated  at  the  University  of  Edinburgh  and 
in  1878  went  to  New  Zealand  where  he  was  prin- 
cipal of  the  Whangarei  High  School  in  1881-3. 
He  then  went  to  Melbourne  where  he  was  en- 
gaged on  the  editorial  staff  of  the  'Daily  Tele- 
graph' for  some  time  and  in  1888-93  he  was 
editor  of  the  'Daily  Northern  Argus,'  Queens- 
land. He  then  returned  to  England  wl\ere  he 
has  since  engaged  in  literary  work.  He  is  joint- 
editor  of  the  'Famous  Scots  Scries,'  and  otlier 
works,  and  has  written:  'I?y  Adverse  Winds' 
(189s);  'Memorable  Edinburgh  Houses' 
(1898);  'The  Mcdice  and  the  Italian  Renais- 
sance' (1901);  'Scf)ts  Essayists  from  Stirling 
to  Stevenson'    (1902;;  etc. 

Smed'ley,  William  Thomas,  .American 
painter:  b.  Chester  County,  I'a.,  20  March  1858. 
He  was  taught  engraving  in  Pliiiadelphia  and 
painting  in  the  Pennsylvania  Academy  of  Fine 
Arts.  He  subsequently  studied  in  New  York 
and  in  Paris  under  Jean  Paul  Lam-ens.  Open- 
ing a  studio  in  New  York  in  1880  he  became 
much  sought  after  as  an  illustrator  of  books  and 
periodicals.  In  1882  he  traveled  with  the  Mar- 
quis of  Lome  through  Western  and  Northwest 
Canada  to  obtain  drawings  for  illustrating  '  Pic- 
tures(|ue  Canada.'  He  made  a  sketching  tour 
round  the  world  in   1890.     His  work  is  distin- 


guished by  remarkable  purity  of  line,  delicacy, 
and  power  of  dramatic  expression.  Among  his 
oil  paintings  may  be  mentioned  'An  Indiscreet 
Question'  ;  'A  Thanksgiving  Dinner'  ;  and  'A 
Summer  Occupation.' 

Smell.       See  Senses. 

Smellie,  smel'i,  William,  Scottish  author 
and  naturalist:  b.  Edinburgh  1740;  d.  there  24 
June  1795.  His  earliest  important  work  was 
the  compiling  of  a  large  part  of  the  first  edition 
of  the  'Encyclopaedia  Britannica,'  published  in 
1771.  Six  years  earlier  he  had  gained  some 
prominence  in  the  field  of  natural  history  by  a 
'Dissertation  on  the  Sexes  in  Plants,'  in  which 
he  opposed  the  teachings  of  Linnaeus,  and  in 
1780  he  published  the  first  part  of  his  translations 
of  Buffon's  'Natural  History.'  In  1790  his  own 
contributions  to  the  subject  were  edited  and 
published  under  the  title:  'Philosophy  of  Nat- 
ural History.'  He  was  also  the  author  of  many 
other  works,  among  them  were  biographies  of 
Hume,  Adam  Smifli  and  other  prominent  Eng- 
lishmen. 

Smelt,  a  genus  (Osmcncs)  of  fishes  of  the 
family  Argcnlinida:  and  closely  related  to  the 
Salmonida.  The  body  is  slender,  and  somewhat 
compressed ;  the  eyes  large  and  round,  and  the 
under  jaw  projecting.  The  American  smelt  (O. 
murdax)  is  10  to  11  inches  long;  the  head  and 
body  are  semi-transparent,  w-ith  the  most  brilliant 
tints  of  green,  and  silvery.  It  has  a  strong  odor, 
by  many  compared  to  that  of  violets.  It  in- 
habits the  seacoast  from  the  Gulf  of  Saint  Law- 
rence to  Virginia  as  well  as  the  depths  of  those 
lakes,  such  as  Champlain  and  Memphremagog, 
which  have  a  sandy  bottom,  and  in  the  winter 
and  early  spring  ascends  rivers  in  great  multi- 
tudes, for  the  purpose  of  depositing  its  spawn. 
It  is  highly  esteemed  as  food  owing  to  its  delicate 
flavor.  The  smelt  fishery  is  one  of  considerable 
and  growing  importance  and  is  prosecuted  by 
means  of  nets  and  lines  during  the  winter 
months.  Some  of  the  land-locked  varieties  in 
the  lakes  of  Maine  are  said  even  to  excel  the 
marine  fish  in  flavor.  The  European  smelt  (O. 
epcrlauus)  is  scarcely  distinguishable  from  ours 
and  is  the  object  of  an  important  fishery.  The 
surf  smelt  (liypomcsus  prcliosus)  is  a  related 
fish  about  a  foot  in  length,  found  abundantly  on 
the  coast  of  California  and  Oregon  and  is  said 
to  be  deliciously  flavored.  A  species  of  cisco 
or  whitefish  {Arnyrosomus  osmeiiformis)  found 
in  the  lakes  of  central  New  York,  is  there 
known  as  the  smelt,  which  fish  it  resembles 
superficially  in  form  and  size. 

Smelting.     See  Blast  Furnace. 

Smerdis,  smer'dis,  the  Greek  name  of  the 
brother  of  Cambyses,  king  of  Persia.  In  Per- 
sian inscriptions  he  is  known  as  Bardija.  He 
incurred  the  envy  of  Cambyses  who  was  warned 
in  a  dream  that  Smerdis  should  take  from  him 
the  throne  and  was,  by  the  king's  command, 
secretly  assassinated.  His  name  was  taken  by 
one  of  the  Magi,  Ciaimial.i,  who  won  the  favor 
of  the  people  and  occupied  the  throne  for  seven 
months.  Gaumata  in  521  B.C.  was  recognized  by 
Darius  as  an  impostor  and  usurper  and  conse- 
quently  put   lo  death. 

Smet,  Peter  John  de.     Sec  De  Smet,  Peter 

John. 
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Smetana,  sme-ta'na,  Frederick,  Bohemian 
composer :  b.  Leitomischl,  Bohemia,  2  March 
1824 ;  d.  Prague  12  May  18S4.  He  was  a  well- 
known  orchestral  leader  in  Austria  and  Sweden, 
and  was  the  composer  of  numerous  symphonies 
and  other  operatic  works.  Among  them  are : 
'Die  Brandenburger  in  Bohmen'  (1866); 
<Richard  III.';  'Mein  Vaterland' ;  'Triumph- 
symphonie'    (1853). 

Smethwick,  smet'h'ik,  England,  in  Stafford- 
shire, northwest  of  and  near  Birmingham,  is  an 
industrial  town,  with  engineering  and  machine 
shops,  rivet,  screw  and  tube  works,  chemical 
and  glass-works,  iron  foundries,  etc.  Pop. 
(1901)    54,560. 

Smilax,  a  liliaceous  genus,  with  entire  or 
lobed  leaves,  often  coriaceous  and  shining,  and 
greenish,  dicecious,  6-merous  flowers  with  re- 
curved perianth.  The  pedicels  are  gathered  in 
axillary  umbels,  on  long  peduncles,  and  bear  red, 
purple  or  black  berries.  They  have  stout,  long, 
tuberous  rootstocks,  and  woody  or  herbaceous 
stems  that  are  usually  twining  and  often  climb- 
ing by  tendrils,  which  are  two  stipules  arising 
from  the  sheaths  of  the  petioles.  5'.  pseiido- 
clima,  S.  rotundifolia  and  others,  are  the  familiar 
green  or  cat-briers,  that  twist  themselves  into 
impenetrable  thickets,  and  are,  moreover,  well 
armed  with  vicious,  strong  prickles;  they  are  in- 
teresting in  winter,  however,  on  account  of  their 
long-lingering  leaves  and  bunches  of  berries. 
The  American  carrion-flower  (.Jf.  hcrbacea)  has 
an  annual  stem,  that  is  very  artistic  in  young 
growth,  but  the  tassels  of  bloom  when  open  in 
early  spring,  have  an  insupportable  putrid  odor. 
The  rootstocks  furnish  medicines  in  several 
countries;  those  of  several  South  American  spe- 
cies yield  china  root  and  sarsaparilla   (q.v.). 

The  smilax  used  for  decoration  by  florists  is 
an  entirely  different  plant  {Myrsil>hyllum  as- 
paragmdcs)    raised  under  glass. 

Smiles,  Samuel,  Scottish  writer:  b.  Had- 
dington, 23  Dec.  1812;  d.  London  17  April 
1904.  He  was  educated  for  the  medical 
profession  and  practised  for  some  years  as 
a  surgeon  at  Leeds,  when  he  became  editor  of 
the  'Leeds  Times.'  In  1845  he  became  secretary 
to  the  Leeds  and  Thirsk  Railway,  and  in  1854 
to  the  South-Eastern  Railway,  from  which  post 
he  retired  in  1866.  He  is  the  author  of  many 
works  on  industrial  enterprise,  and  other  themes, 
the  chief  of  which  are:  "Life  of  George  Stephen- 
son' (1857);  <Self-Help'  (1859);  which  at- 
tained a  very  wide  circulation  and  is  the  work 
by  which  he  is  best  known  ;  'Workmen's  Earn- 
ings, Strikes  and  Wages'  (1861)  ;  'Lives  of  the 
Engineers'  (1861  and  1875)  ;  'Industrial  Biog- 
raphy' (1863)  ;  'Lives  of  Boulton  and  Watt' 
(1865)  ;  'The  Huguenots,  their  Settlements, 
Churches,  and  Industries  in  England  and  Ire- 
land' (1867);  'Character'  (1871)  ;  'The 
Huguenots  in  France  after  the  Revocation  of 
the  Edict  of  Nantes'  (1874);  'Thrift'  (1875); 
'Lives  of  Thomas  Edward'  (1876)  ;  'Robert 
Dick'  (1878);  'George  Moore,  Merchant  and 
Philanthropist'  (1878);  'Self-Effort'  CkSSq)  ; 
'Jasmin,  the  Barber- Poet'  (i8gi")  ;  and  'Josiah 
Wedgwood'    (1894). 

Smiley,  smi'lT,  Sarah  Frances,  .American 
author :  b.  Vassalborough,  Maine,  30  March 
1830.  She  is  well  known  as  a  religious  speaker 
and  writer,  is  a  Biblical  scholar  and  linguist,  and 


is  the  founder  and  director  of  the  Society  for 
Home  Study  of  the  Holy  Scriptures  and  Church 
History.  She  has  published:  'Who  is  He?' 
(1868);  'Fulness  of  Blessing'  (1876);  'Garden 
Graith'    (1880);  etc. 

Smillie,  smi'li,  George  Henry,  American 
painter:  b.  New  York  29  Dec.  1840.  He  trav- 
eled and  studied  his  profession  in  Europe 
and  America  and  many  of  his  works,  chiefly 
landscapes,  are  to  be  seen  in  public  and  private 
galleries,  American  and  European.  He  is  a 
member  of  the  American  Water  Color  Society, 
in  which  he  had  held  the  office  of  secretary,  and 
since   1882  has  been  National  Academician. 

Smillie,  James  D.,  American  painter:  b. 
New  York  16  Jan.  1833.  Before  becoming 
a  painter  he  made  his  reputation  as  a  landscape 
engraver.  He  is  one  of  the  founders  of  the 
American  Water  Color  Society  and  one  of  the 
"original  fellows"  of  the  Painter-Etcher  Society 
of  London,  England.  Since  1876  he  has  been 
a  National  Academician.  He  is  well  known  for 
his  writings  on  etching'  and  is  President  of  the 
New  York  Etching  Club. 

Smirke,  smerk,  Robert,  English  painter:  b. 
near  Carlisle  in  1751  ;  d.  London  5  Jan.  1845. 
He  was  originally  employed  in  painting  coach 
panels,  but  soon  proved  himself  capable  of  ex- 
celling in  a  much  higher  branch  of  the  art ;  and 
before  the  appearance  of  ^^'ilkie  had  no  great 
rival  as  a  genre  painter.  He  was  elected  a  mem- 
ber of  the  Royal  Academy  in  1792,  the  year 
when  Sir  Joshua  Reynolds  died,  and  gave  as  his 
presentation  picture  Don  Quixote  and  Sancho. 
A  large  proportion  of  his  pictures  are  admirable 
illustrations  of  the  creation  of  Cervantes'  pen. 
Among  others  may  be  mentioned  Sancho's 
Audience  of  the  Duchess,  Don  Quixote  address- 
ing his  Princess  Dulcinea,  and  the  Combat  be- 
tween Don  Quixote  and  the  Giants  interrupted 
by  the  Innkeeper.  Among  his  other  works  a 
first  place  is  due  to  his  Infant  Bacchus.  Psyche, 
the  Angel  Justifying  Providence,  from  Parnell's 
Hermit;   the  Gipsy,  and  the  Fortune-tellers. 

Smith,  Adam,  Scottish  economist  and 
philosopher:  b.  Kirkcaldy,  Fifeshire,  5  June 
1723;  d.  Edinburgh  17  July  1790.  He  studied  at 
the  LTniversity  of  Glasgow,  where  he  remained 
until  1740,  when  he  went  to  Balliol  College, 
Oxford.  Quitting  Oxford,  and  all  views  to  the 
church,  which  had  led  him  there,  in  1748  he  set- 
tled at  Edinburgh,  and  delivered  some  courses 
of  lectures  on  rhetoric  and  polite  literature.  In 
1 751  he  was  elected  professor  of  logic  at  Glas- 
gow, and  the  year  following,  of  moral  philoso- 
phy at  the  same  university.  Both  in  matter  and 
manner  his  lectures  were  of  the  hi,ohest  merit. 
Those  on  moral  philosophy  contained  the  rudi- 
ments of  two  of  his  most  celebrated  publications, 
of  which  the  first,  the  'Theory  of  Moral  Senti- 
ments,' appeared  in  1759,  and  was  most  favor- 
ably received.  His  theory  makes  sympathy  the 
foundation  of  all  our  moral  sentiments.  To  this 
work  he  afterward  added  an  'Essay  on  the 
Origin  of  Languages'  ;  and  the  elegance  and 
acuteness  displayed  in  these  treatises  introduced 
him  to  the  notice  of  several  eminent  persons,  and 
he  was  engaged  in  1764  to  attend  the  Duke  of 
Buccleuch  in  his  travels.  A  long  residence  in 
France  with  this  nobleman  introduced  him  to 
the  acquaintance  of  Turgot,  Quesnaj-,  Necker, 
D'Alembert,  Helvetius.  and   Marmontel.  to  sev- 
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eral  of  whom  he  was  recommended  by  David 
Hume.  He  returned  to  Scotland  in  1766,  and 
at  Kirkcaldy  led  a  life  of  strict  study  and  re- 
tirement for  ten  years,  the  fruit  of  which  was 
his  celebrated  'Inquirj'  into  the  Nature  and 
Causes  of  the  Wealth  of  Nations'  (1776).  This 
work  has  become  a  standard  classic,  and  may 
be  deemed  the  formal  precursor  of  the  modern 
sciences  of  political  economy.  (See  Political 
Economy.)  It  owed  something  to  French 
thinkers,  Isut  arranged  the  ideas  derived  from 
them  in  an  original  fashion.  Its  basic  conten- 
tion is  that  national  progress  is  best  secured  by 
freedom  of  private  initiative  within  the  bounds 
of  justice.  Subsequently  he  was  made  commis- 
sioner of  customs  for  Scotland,  and  in  1787  was 
chosen  rector  of  the  University  of  Glasgow.  A 
short  time  before  his  death  he  ordered  all  his 
manuscripts  to  be  burned,  except  a  few  detached 
essays.  Numerous  editions  both  of  the  'Moral 
Sentiments'  and  the  'Wealth  of  Nations'  have 
been  published.  Of  the  former  the  6th  edition 
contained  considerable  additions  and  correc- 
tions. This  work  was  translated  into  French 
by  the  Marquis  de  Condorcet.  A  volume  of 
additions  and  corrections  to  the  first  two  edi- 
tions of  the  'Wealth  of  Nations'  appeared  in 
1784,  and  was  included  in  the  3d  edition,  pub- 
lished the  same  year.  The  best  of  the  later 
editions  of  this  standard  work  are  those  pub- 
lished under  the  editorship  of  MaccuUoch  (with 
life,  notes,  and  supplementary  dissertations, 
1828;  often  reissued),  Thorold  Rogers  (1870), 
J.  S.  Nicholson  (1884).  and  Belfort  Bax  (1887). 
The  'Wealth  of  Nations'  has  been  translated 
into  several  European  languages  —  into  French 
by  Germain  Garnier  (i8oi;  new  ed.,  i860)  ;  into 
German  by  Garve  (1794-6)  and  by  Asher 
(Stuttgart  1861).  Consult:  Stewart,  'Life  of 
Adam  Smith'  (4th  ed.,  1843);  Mackintosh, 
'Progress  of  Elhical  Philosophy'  (in  Vol.  1.  of 
his  'Misc.  Works>  1854);  I^ae,  'Life  of  Adam 
Smith'  (1895)  ;  Graham,  'Scottish  Men  of  Let- 
ters in  the  iStli  Century'    (1901). 

Smith,  Albert,  English  humorist:  b. 
Churtsey,  Surrey,  24  May  1816;  d.  London  22 
May  i860.  He  was  educated  as  a  surgeon,  but 
did  not  long  practise  that  profession.  His  ca- 
reer in  the  realm  of  light  literature  began  with 
the  writing  of  numerous  burlesques.  Among 
them  were:  'The  Scattergood  Family';  'Chris- 
topher Tadpole'  ;  'The  Natural  History  of  the 
Ballet  Girl';  'Stuck-up  People,  etc'  In  1849 
he  originated  his  popular  pictorial  entertain- 
ments, humorous  descriptions  of  his  travels  upon 
the  coiuincnt  and  in  oriental  countries,  which 
brouyht   him   substantial   returns. 

Smith,  Alexander,  Scottish  poet  and  essay- 
ist:  1).  Rilniariiock  31  Dec.  1830;  d.  Wardie.  near 
Ciranton,  5  Jan.  1867.  After  a  general  educa- 
tion, he  learned  pattern-designing,  and  removed 
to  Glasgow  with  tlie  double  object  of  finding 
employment  among  its  manufacturers  and  intel- 
lectual improvement  among  its  literary  society. 
In  1853  he  published  his  'Life  Drama.'  It  was 
at  first  enthusiastically  received  as  a  poem  of 
the  highest  order,  but  a  reaction  of  dissent  soon 
set  in  headed  by  Aytoun,  who  in  his  burlesque 
tragedy  of  'Firniilian'  characterized  Smith's 
production  as  bilouging  to  the  "spasmodic" 
school  with  Oolull  and  P.  J.  Bailey.  In  1854 
Smith  was  appointed  secretary  of  the  University 


of  Edinburgh,  to  which  the  offices  of  registrar 
and  secretary  to  the  university  council  were 
later  added,  and  the  following  year  produced, 
with  Sydney  Dobell,  a  volume  of  'Sonnets  on 
the  War.'  This  was  followed  in  1857  by  his 
'City  Poems,'  to  which  succeeded  his  longest 
and  best  work,  'Edwin  of  Deira'  (i86i).  He 
now  seems  to  have  turned  his  attention  seriouslj- 
to  prose  composition.  He  became  an  active 
contributor  to  'Blackwood's*  and  'Macmillan's' 
magazines,  the  'North  British  Review.'  'Good 
Words,'  and  other  periodicals.  In  1863  he  pub- 
lished a  collection  of  papers  entitled  "Dream- 
thorp,'  succeeded  by  'A  Summer  in  Skye' 
(1865)  and  'Alfred  Hagart's  Household' 
(1865).  'Edwin  of  Deira,'  obscured  by  the 
'Idylls  of  the  King,'  has  undeservedly  been 
neglected. 

Smith,  Alexander  Coke,  .\merican  Metho- 
dist bishop:  b.  Sumter  County,  S.  C,  16  Sept. 
1849;  d.  iVslieviile,  N.  C,  28  Dlc.  1906.  He 
was  graduated  from  \\  offord  College,  Spar- 
tanburg, S.  C,  in  1886,  was  appointed  pro- 
fLSsor  of  mental  and  mural  philosophy  there, 
and  in  1890  was  called  to  the  cliair  of  theology 
at  Vanderbilt  University.  He  was  elected 
bishop  of  the  Methodist  Episcopal  Church 
South   in  May   igoj. 

Smith,  Andrew  Jackson,  American  army 
ofiicer:  b.  Bucks  County,  Pa.,  28  April  1815  ;  d. 
Saint  Louis,  Mo.,  30  Jan.  1897.  He  was  gradu- 
ated from  the  United  States  Military  Academy 
in  1838.  and  prior  to  the  Civil  War  was  sta- 
tioned at  various  army  posts  on  the  Western 
frontier.  In  1861  he  was  promoted  to  the  rank 
of  colonel  in  command  of  the  2d  California 
Cavalry,  and  in  1862  brigadier-general  of  volun- 
teers and  chief  of  cavalry  of  tlie  Department 
of  the  Missouri.  He  took  part  in  the  siege  of 
Corinth  and  was  also  engaged  in  the  campaigns 
of  Vicksburg  and  Mobile.  In  1866  he  was  re- 
stored to  the  rank  of  colonel  in  the  regular 
army,  but  three  years  later  resigned,  and  ac- 
cepted the  appointment  of  postmaster  of  Saint 
Louis.  Ten  jcars  later  he  was  again  made  an 
officer  in  the  L'nited  States  army,  and  placed 
upon  tlie  retired  list. 

Smith,  Arthur  Donaldson,  .American  e:^- 
plorcr :  b.  Philadelphia  1864.  lie  was  graduated 
from  the  medical  department  of  the  University 
of  Pennsylvania,  and  afterward  studied  abroad. 
He  has  traveled  extensively  into  the  .\frican 
interior,  where  he  obtained  valuable  information 
regarding  Somaliland.  He  has  written  an  ac- 
count of  his  discoveries  entitled:  'Through  Un- 
known African  Countries.* 

Smith,  Benjamin  Bosworth,  .'Vnierican 
Protestant  Episco()al  bislio]) :  li.  I'.rislol,  L.  I., 
13  June  1794;  d.  New  York  31  May  1884.  He 
was  graduated  from  Brown  L'nivcrsity  in  1816. 
took  orders  in  1818.  and  in  i8.'0-3  had  charge 
of  various  churches  in  Virginia.  He  was  rector 
of  Saint  Stephen's  Church,  Middlebury.  Vt.,  in 
1823-8.  and  from  1830  to  1837  rector  of  Christ 
Church,  Lexington,  Ky.  He  was  consecrated 
first  bishop  of  Kentucky  in  1832  and  on  the 
death  of  Bishop  Hopkins  in  i8f)8  he  became 
presiding  bishop  of  the  Episcopal  Church  in  the 
United  States.  He  published:  '  S:iturday  Even- 
ing, or  Thoughts  on  tlie  Progress  of  tlie  Plan 
of  Salvation'  (1876);  'Apostolic  Succession' 
(1877);  etc. 


SMITH 


Smith,  Benjamin  Eli,  American  editor:  b. 
Beirut,  Syria,  7  Feb.  1857.  He  was  graduated 
from  Amherst  College  in  1877,  and  has  been 
editor  of  the  'Century  Dictionary';  'Century 
Cyclopedia  of  Names';  and  'Century  Atlas.' 
He  has  translated  Schwegler's  'History  of 
Philosophy'  (1879);  Cicero's  'De  Amicitia,' 
Lselius  (1897)  ;  and  edited  Franklin's  'Poor 
Richard's  Almanac'    (1898)  ;  and  other  works. 

Smith,  Benjamin  Leigh,  English  Arctic  ex- 
plorer :  b.  13  March  1828.  He  was  educated  at 
Cambridge  and  was  called  to  the  bar  in  1856. 
After  acquiring  a  fortune  he  became  interested 
in  Arctic  exploration  and  made  his  first  voyage  in 
the  yacht  Samson  in  1871,  returning;  with  im- 
portant acquisition  of  facts  regarding  Spitz- 
bergen,  where  he  had  penetrated  to  lat.  81°  24'. 
He  made  a  second  and  third  expedition  to  Spitz- 
bergen  in  1872-3.  By  his  deep-sea  observations 
he  established  the  fact  of  warm  under-currents 
flowing  beneath  the  surface  water  of  the  Gulf 
Stream.  In  1880-1  on  the  steamer  Eira  he 
made  two  trips,  the  first  resulting  in  important 
discoveries  on  and  in  the  neighborhood  of 
Franz-Josef  Land.  On  the  second  expedition, 
the  Eira  was  crushed  in  the  ice  and  sunk  21 
Aug.  1881  off  Cape  Flora.  After  wintering  in 
that  region  the  crew  reached  Nova  Zembla  in 
August  1S82  and  were  brought  home  by  a  re- 
lief expedition.  He  received  gold  medals  from 
tlie  Paris  Geographical  Society  in  1880  and  from 
the  Royal  Geographical  Society  in  1881. 

Smith,  Buckingham,  American  historian 
and  philologist;  b.  Cumberland  Island,  Ga.,  31 
Oct.  1810;  d.  New  York  5  Jan.  1891.  He  was 
graduated  from  the  Harvard  Law  School  in 
1836,  and  for  several  years  practised  in  the 
courts  of  Maine,  when  he  took  up  his  residence 
in  Florida.  His  knowledge  of  the  Mexican  lan- 
guage and  collections  of  Indian  manuscripts 
and  other  relics  were  acquired  during  his  office 
as  secretary  of  the  United  States  legation  in 
Mexico  in  1850-2.  In  1855-8  he  served  in  a 
similar  capacity  the  legation  at  Madrid,  and 
there  gathered  material  of  much  value  regard- 
ing the  history  of  the  Spanish-American  colo- 
nies. Among  his  most  important  works  are: 
'Narrative  of  Hernando  de  Soto'  (1854);  <A 
Grammatical    Sketch    of   the    Heve    Language' 

(1861)  ;  'A  Grammar  of  the  Pima  or  Nerome' 

(1862)  ;  'An  Enquiry  into  the  Authenticity  of 
Documents  Concerning  the  Discovery  of  North 
America  by  Verrazzano'   (1864). 

Smith,  Charles  Emory,  American  journal- 
ist :  b.  Mansfield,  Conn.,  18  Feb.  1842.  He  was 
graduated  from  Union  College  in  1861,  and  five 
years  later  became  the  editor  of  the  Albany 
Express.  His  connection  with  the  Philadelphia 
Press,  with  whose  prominence  he  is  identified, 
dates  from  1880,  when  he  was  made  its  editor- 
in-chief.  This  office  he  resigned  in  1890  to  be- 
come minister  to  Russia.  In  1898  he  was  ap- 
pointed postmaster-general  of  the  United  States 
and  continued  in  the  cabinet  until  1901,  when 
he  resigned.  In  1902  he  again  assumed  the 
editorship   of  the   Philadelphia   Press. 

Smith,  Charles  Ferguson,  American  sol- 
dier :  b.  Philadelphia,  Pa.,  24  April  1807 ;  d.  Sa- 
vannah, Tenn.,  25  April  i8i62.  He  was  grad- 
uated at  West  Point  in  1825  and  served  there  as 
instructor  in  tactics  and  as  adjutant  and  com- 
mandant 1829-45.     He  commanded  a  light  battal- 


ion in  the  Mexican  War  and  won  distinction  in 
several  actions.  He  subsequently  commanded 
the  Red  River  expedition,  served  in  the  Utah 
expedition,  and  at  the  commencement  of  the 
Civil  War  was  made  brigadier-general  of  vol- 
unteers in  the  Union  army.  In  1862  he  was  ac- 
tive in  the  battle  of  Fort  Donelson  and  was 
promoted  to  major-general  of  volunteers. 

Smith,  Charles  Henry,  "Bill  Arp",  Ameri- 
can liumorist :  b.  Lawrenceville,  Ga.,  15  June 
1826;  d.  Atlanta,  Ga.,  24  Aug.  1903.  He  was 
graduated  at  Franklin  College,  Ga.,  1848,  prac- 
tised law,  first  at  Rome,  Ga.,  and  then  at  Carters- 
ville,  and  served  in  the  Confederate  army 
throughout  the  Civil  War,  becoming  major  on  y 
the  staff  of  the  3d  Georgia  Brigade.  He  was  a 
State  senator  1866-8,  and  was  well  known  as 
the  author  of  the  "Bill  Arp"  letters,  contributed 
to  the  Atlanta  Constitution  and  to  'Home  and 
Farm'  of  Louisville,  Ky.  He  published:  'Bill 
Arp's  Letters'  (1886):  'Bill  Arp's  Scrap  Book' ; 
'A  Side  Show  of  the  Southern  Side  of  the 
War'  ;  'Fireside  Sketches'  (1890)  ;  'Georgia  as 
Colony  and  State,  1733-1893'  (1890)  :  'The  Un- 
civil War  from  1861  to  Date.' 

Smith,  Charles  Sprague,  American  educa- 
tor, lecturer,  and  author:  b.  Andover,  Mass.,  27 
April  1853.  He  was  educated  at  Amherst  and 
in  Europe  and  was  professor  of  modern  lan- 
guages and  foreign  literature  at  Columbia  Uni- 
versity 1880-91.  He  has  been  a  lecturer  since 
1887.  He  is  the  author  of  'Barbizon  Days' 
(1902). 

Smith,  David,  American  naval  officer:  b. 
Scotland  1834;  d.  Washington,  D.  C,  29  May 
1903.  Having  been  brought  to  America  in  child- 
hood, he  received  his  education  at  the  Andover 
Academy,  and  at  Harvard  University.  Just  be- 
fore the  outbreak  of  the  Civil  War  he  entered 
the  engineer  corps  of  the  United  States  navy  and 
took  part  in  many  of  its  later  operations.  He 
originated  the  idea  of  ventilating  warships  by 
the  exhaust  method,  but  was  more  widely  known 
for  his  invention  of  an  apparatus  for  testing 
instruments  of  precision  used  in  engineering. 
He  was  promoted  rear-admiral  and  retired  in 
1896,  but  took  part  in  the  Cuban  war. 

Smith,  David  M.,  American  inventor:  b. 
Hartland,  \'t.,  1809;  d.  Springfield,  Vt.,  10  Nov. 
1881.  His  first  patent  was  secured  in  1832,  and 
he  began  the  manufacture  of  "awls  on  the  haft." 
This  awl  haft  was  similar  to  the  one  now  known 
as  the  Aiken  awl.  He  removed  to  Springfield 
after  representing  the  town  of  Gilsum  in  the 
New  Hampshire  legislature  for  1840-1.  In  1849 
he  patented  in  America  and  England  a  combina- 
tion lock  that  could  not  be  picked.  Among  his 
other  patents  were  an  improvement  on  the  first 
iron  lathe  dog,  a  pig-splitting  machine,  two 
sewing  machines,  a  patent  clothes-pin,  a  spring 
hook  and  eye,  and  a  blanket  hook.  In  all  he 
secured  about  60  patents,  including  the  ma- 
chinery now  in  use  for  folding  newspapers.  His 
inventions  also  included  the  machinery  by  which 
his  patents  were  made. 

Smith,  Edmund  Kirby,  American  soldier: 
b.  Saint  Augustine.  Fla.,  16  May  1824 :  d. 
Sewanee,  Tenn.,  28  March  1893.  He  was  grad- 
uated at  West  Point  in  1845,  and  entered  the 
Mexican  campaign  as  '2d  lieutenant  in  the  5th 
Infantry.     He  fought  at  Palo  Alto,  Resaca  de  la 


SMITH 


Palma,  and  Monterey,  was  brevetted  ist  lieu- 
tenant for  braver}'  at  Vera  Cruz  and  Cerro 
Cordo,  and  captain  for  gallantry  at  Contrcras. 
During  1849-52  he  taught  mathematics  at  West 
Point.  In  1855  he  was  appointed  captain  in 
the  2d  cavalry,  and  later  engaged  in  Indian 
campaigns,  reaching  the  rank  of  major.  He  re- 
signed his  commission  when  Florida  seceded.  In 
1861  he  was  commissioned  colonel  in  the  Con- 
federate army,  and  in  the  same  year  was  made 
brigadier-general.  Early  in  the  war  he  served 
under  General  J.  E.  Johnston,  and  was  severely 
wounded  at  Bull  Run,  21  July  1861.  In  1862, 
having  been  made  major-general,  he  commanded 
the  Confederate  forces  in  the  Cumberland  Gap 
region,  led  the  advance  of  Bragg's  army  in  the 
Kentucky  campaign,  and  on  30  August  defeated 
the  Federal  troops  under  General  Nelson  near 
Richmond,  Ky.  His  plan  included  an  attack 
upon  Cincinnati,  but  he  withdrew  toward  Frank- 
fort when  Bragg  failed  to  come  to  his  support. 
He  was  raised  to  the  rank  of  lieutenant-general, 
and  took  part  in  the  battles  of  Perryville  and 
Stone  River  (q.v.).  In  1863  he  was  placed  in 
command  of  the  department  west  of  the  Missis- 
sippi, and  organized  the  governments  of  Louis- 
iana, Arkansas,  Texas,  and  Indian  Territory, 
and  established  a  vigorous  foreign  trade  by  a 
successful  running  of  the  blockade  at  Galveston. 
In  1864  he  operated  against  Banks  in  the  Red 
River  campaign,  and  he  was  the  last  Confed- 
erate general  to  surrender  (26  May  1865).  He 
was  president  of  the  Pacific  and  Atlantic  Tele- 
graph Company,  1866-8,  president  of  the  West- 
ern Military  Academy  1868-70,  chancellor  of  the 
University  of  Nashville  1870-5,  and  professor  of 
mathematics  in  the  University  of  the  South, 
Sewanee,  Tenn.,  from  1875  until  his  death. 

Smith,  Elizabeth  Oakes  (Prince),  Ameri- 
can author,  wile  of  Seba  Smith  :  b.  near  Port- 
land, Maine,  12  Aug.  1806 ;  d.  Hollywood,  S.  C, 
15  Nov.  1893.  She  was  an  occasional  contributor 
to  the  press  for  nearly  50  years,  and  was  one  of 
the  first  women  to  speak  upon  the  lecture  plat- 
form, from  which  she  advocated  etiual  s\ifTrage 
for  women  and  other  reforms.  Her  first  volume 
of  verse,  collected  from  the  periodicals,  was  pub- 
lished in  1838  under  the  title  'Riches  Without 
Wings.'  Her  other  Ixioks  which  had  also  a 
short-lived  popularity,  include:  'The  Sinless 
Child  and  Other  Poems'  (1843);  'Stories  for 
Children'  (1847"):  'Woman  and  Her  Needs' 
(1851),  and  'Jacob  Feisler,'  a  drama  (1853). 

Smith,  Erminnie  Adelle  Piatt,  American 
ethnologist:  b.  Marcellus,  N.  Y.,  26  April  183O; 
d.  Jersey  City,  N.  J.,  9  June  1886.  She  was 
educated  at  Willard  Seminary  in  Troy,  but  con- 
tinued her  studies  aliroad  some  years  later,  and 
during  a  residence  in  Germany  was  graduated 
from  the  School  of  Mines  at  Freiburg.  In 
1878  she  was  engaged  by  the  Smithsonian  Insti- 
tution to  make  a  study  of  the  languages  and  cus- 
toms of  the  lro(|iiois  Indians,  and  devoted  the 
remainder  of  her  lifi-  to  the  investigation  of  that 
subject.  In  order  that  she  might  gain  the  most 
intimate  acquaintance  with  their  customs  and 
institutions  she  became  a  member  of  one  of  their 
tribes,  the  Tuscaroras,  and  in  this  way  familiar 
with  their  legends  and  ideas  and  habits  in 
general. 

Smith,  Francis  Henney,  .\merican  educa- 
tor and  soldier:  b.   Norfolk,  Va.,  18  Oct.   1812; 


d.  Le.xington,  Va.,  21  March  iSgo.  He  was 
graduated  from  West  Point  in  1833,  and  in  1834 

was  appointed  assistant  professor  there,  but 
resigned  from  the  army  in  1836,  and  was  profes- 
sor of  mathematics  at  Hampden-Sidney  College, 
Virginia,  in  1837-9.  On  the  organization  of  the 
Virginia  Military  Institute  at  Le.xington,  Va., 
in  1839,  he  was  appointed  superintendent,  a  posi- 
tion he  occupied  until  January  1890,  when  he 
became  professor  emeritus.  During  the  Civil 
War  he  served  as  colonel  in  the  Confederate 
army,  was  in  command  of  the  fort  at  Craney 
Island,  participated  in  the  defense  of  Richmond 
in  1864,  and  of  Lynchburg  against  General 
Hunter.  After  the  war  he  at  once  set  about  the 
reconstruction  of  tlie  institute  buildings  which 
had  been  destroyed  by  fire,  and  resumed  his 
duties  there  when  it  was  reopened.  He  pub- 
lished various  text-books  on  mathematics  and 
also  wrote:  'The  Best  Methods  of  Conducting 
Common  Schools*  (1849)  ;  'Report  to  the  Legis- 
lature of  Virginia  on  Scientific  Education  in 
Europe'    (1859)  ;  etc. 

Smith,  Francis  Hopkinson,  American  art- 
ist, author  and  engineer :  b.  Baltimore,  Md.,  23 
Oct.  1838.  Educated  as  a  mechanical  engineer, 
he  became  a  contractor,  and  planned  and  super- 
vised the  building  of  numerous  important  works, 
among  them  the  sea-wall  around  Governor's  Is- 
land at  Tompkinsville,  S.  I.,  the  Race  Rock 
lighthouse  off  New  London,  Conn.,  and  the 
foundation  for  the  Statue  of  Liberty  on  Bedloe's 
Island,  New  York  harbor.  But  he  is  also  an 
artist,  particularly  in  water  colors  and  char- 
coal, earning  special  praise  for  his  aquarelle 
sketches  of  Venice  from  all  viewpoints  and  under 
all  conditions  of  atmosphere  and  light.  Again, 
he  is  an  author,  best  known  for  his  genial  'Col- 
onel Carter  of  Cartersville'  (1891),  which  had 
a  great  success,  was  dramatized  by  Augustus 
Thomas,  and  arranged  by  the  author  for  his 
public  readings.  Other  volumes  bv  him  are : 
'A  White  Umbrella  in  Mexico'  (1889);  <A 
Day  at  Laguerre's'  (1892);  'Gondola  Days' 
(1897);  'Venice  of  To-day'  (1897);  'Caleb 
West'  (1898);  and  *The  Fortunes  of  Oliver 
Horn'    (1903):    '-At   Close    R,iiij;e'   (1904). 

Smith,  Sir  Francis  Pettit,  English  in- 
ventor: b.  Hythc,  England,  9  I'cb.  1808;  d.  South 
Kensington  12  Feb.  1874.  From  boyhood  his  in- 
terest in  boats  led  him  to  invent  many  ingenious 
devices  for  their  propulsion.  In  1836,  in  entire 
ignorance  of  the  inventions  of  Ericsson  and 
Stevens,  he  constructed  a  model  steamboat  pro- 
pelled by  a  screw  below  the  water  line.  His 
patent  for  this  method  of  propulsion  was  ob- 
tained six  weeks  before  that  of  Ericsson.  The 
British  admiralty,  in  spite  of  the  opposition  of 
the  engineering  world,  assisted  in  the  experi- 
ments which  resulted  in  the  construction  of  a 
larger  vessel  whose  trial  trip  in  October  1839 
assured  the  success  of  the  new  propeller  and 
its  adoption  by  the  British  navy  in  1844,  five 
years  after  Ericsson's  construction  of  the  first 
American  steam  warship.  Consult ;  Woodcroft, 
'Origin  and  Progress  of  Steam  Navigation' 
(1848);  Bourne,  'Treatise  on  the  Screw  Pro- 
peller.' 

Smith,  George  Adam,  Scottish  theologian: 
b.  Calcutta  19  Oct.  1856.  lie  was  educated  in 
Edinburgh  at  the  I'niversily  and  at  New  College, 
studied  also  in  Tiibingen  and  Leipsic,  was  min- 
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ister  of  Queen's  Cross  Free  Church  in  1882-92, 
and  in  1892  was  made  professor  of  Old  Testa- 
ment language,  literature,  and  theology  in  the 
United  Free  Church  College  of  Glasgow.  In 
i8g6  he  visited  the  United  States  as  Percy 
Turnbull  lecturer  on  Hebrew  poetry  at  the  Johns 
Hopkins  University,  and  in  1899  as  Lyman 
Beecher  lecturer  at  Yale  University.  His  writ- 
ings in  book  form  are:  'The  Book  of  Isaiah' 
(i88S^)  ;  <The  Preaching  of  the  Old  Testa- 
ment to  the  Age'  U893)  ;  'Historical  Geog- 
raphy of  the  Holy  Land'  U894;  7th  ed.  1901}  ; 
'The  Twelve  Prophets'  (1S96-7)  ;  a  'Life  of 
Henry  Drummond'  (1898;  6th  ed.  1902);  and 
'Modern  Criticism  and  the  Preaching  of  the  Old 
Testament'   (1901). 

Smith,  George  Barnett,  English  author:  b. 
Ovenden,  near  Halifa.x,  Yorkshire,  17  JNIay  1841. 
In  1864,  after  a  secondary  schooling  at  Halifax, 
he  went  to  London,  where  he  was  employed  on 
the  staff  of  the  Globe  and  the  Echo,  published  a 
book  of  verse  in  1869,  and  became  a  contributor 
to  the  leading  British  reviews.  Among  his  fur- 
ther volumes  are:  'Poets  and  Novelists,' 
critiques  (1875);  'Shelley'  (1877);  a  'Life  of 
Bright'  (1881);  'Victor  Hugo'  C1885)  ;  'Wil- 
liam I.  and  the  German  Empire'  (1887);  and 
a  work  on  'The  United  States'  (1896-7).  He 
is  also  an  amateur  etcher  of  some  ability. 

Smith,  George  Murray,  English  publisher: 
b.  London  19  jNIarch  1824;  d.  Weybridge,  Surrey, 
6  April  1901.  He  entered  the  counting-house  of 
his  father,  senior  partner  of  the  firm  of  Smith, 
Elder  &  Company,  India  merchants  and  pub- 
lishers, became  manager  of  the  publishing  de- 
partment and  after  his  father's  death  assurned 
control  of  the  entire  business,  including  banking 
and  the  agency  of  the  Overland  route  to  India. 
He  published  the  works  of  Charlotte  Bronte, 
Ruskin,  Darwin,  and  Thackeray,  founded  the 
'Cornhill  JMagazine'  in  1859  with  the  latter  as 
editor  and  contributor,  published  in  it  George 
Eliot's  'Romola'  and  in  1865  he  founded  the 
Pall  Mall  Gacclte  with  Frederick  Greenwood 
as  editor.  The  banking  business  was  ultimately 
transferred  to  other  hands.  Smith,  Elder  and 
Company  retaining  the  publishing  interests  and 
•ontinuing  to  issue  the  works  of  the  leading 
English  authors.  They  were  publishers  for 
Robert  Browning  and  Matthew  Arnold  and  were 
granted  the  privilege  of  publishing  Queen  Vic- 
toria's 'Leaves  from  the  Journal  of  Our  Life  in 
the  Highlands'  and  'Early  Years  of  the  Prince 
Consort,*  as  well  as  Sir  Theodore  Martin's  'Life 
of  the  Prince  Consort.'  Perhaps  the  most  not- 
able achievement  of  Smith's  life  was  the  publi- 
cation of  the  'Dictionary  of  National  Biography' 
(63  vols.,  1885-1900)  w-hich  was  followed  by  a 
supplement  (3  vols.,  igoi)  to  which  is  prefixed 
a  memoir  of  the  publisher's  life  by  the  editor, 
Sidne;    Lee. 

Smith,  George  Williamson,  American  col- 
lege president:  b.  Catskill.  N.  Y.,  21  Nov.  1836. 
He  was  graduated  from  Hobart  College  in  1857, 
w-as  principal  of  the  Bladensburg  Academy.  Md., 
in  1858-9.  and  in  1861-4  was  clerk  of  the  United 
States  navy  department  while  studying  theology. 
He  was  ordained  to  the  Protestant  Episcopal 
priesthood  in  1864,  was  chaplain  in  the  United 
States  Navy  in  that  year  and  in  1864-5  was 
acting  professor  of  mathematics  at  the  L^nited 
States    Naval    Academy    at    Newport.     He    was 


chaplain  at  the  Naval  Academy  at  Annapolis  in 
1865-8,  on  the  United  States  steamship  Frank- 
lin in  1868-71,  rector  of  Grace  Church,  Jamaica, 
Long  Island,  N.  Y.,  in  1872-81,  and  of  the 
Church  of  the  Redeemer,  Brooklyn,  N.  Y.,  in 
1881-3.  Since  1883  he  has  been  president  of 
Trinity  College,  Hartford,  Conn. 

*'     Smith,    Gerrit,    American     philanthropist, 
reformer    and    statesman:    b.    Utica,    N.    Y.,    6 
March  1797 ;  d.  New  York  28  Dec.  1874.    He  was 
graduated  from  Hamilton  College  in   1S18,  sub- 
sequently devoted  himself  to  the  management  of 
his  great  landed  estate  in  central  and  northern 
New  York,  and  was  very  successful  in  matters 
of   his   business.     His   credit    is   indicated   by   a 
well-known  anecdote  of  the   financial   panic   of 
1837.      In    need    of    ready    money,    he    obtained 
from  John  Jacob  Astor  a  loan  of  $250,000,  agree- 
ing to  execute  mortgages   on   certain  tracts  of 
land  as  security.     The  mortgages  were  duly  ex- 
ecuted, but  were  not  forwarded  by  the  county 
clerk.    Astor  had  loaned  a  quarter  of  a  million 
on  the  basis  of  a  verbal  arrangement  only,  and 
for  weeks  remained  satisfied.     To  many.   Smith 
was  known  simply  for  his  wealth  and  his  use  of 
it.     During   his    life   he   gave    away   more   than 
$8,000,000.     His  name  was  at  the  head  of  almost 
every  subscription  list  of  the  time.     A  large  por- 
tion  of   his   beneficences    fell   to   various   estab- 
lished   institutions,    but    much    also    to    private 
charities    in   checks   large   and   small.     In    1846 
he  made  a  gift  of  3,000  deeds,  each  for  from  40 
to  60  acres   of  land,   to  black  and   white   poor. 
His  efforts  thus  to  further  negro  colonization  in 
the    North    were    unfortunately    not    successful, 
owing  in  part  to  the  fact  that  the  lands  were  un- 
suited  to  agriculture,  but  more  to  the  fact  that 
the  negroes  were  as  yet  unfitted  for  independent 
farming.     In   1825   Smith  became  a  member  of, 
and  generous  contributor  to,  the  American  Col- 
onization Society,  but  withdrew  from  it  in  1835 
upon  becoming  convinced  that  it  had  nothing  at 
all  to  do  with  the  promotion  of  the  anti-slavery 
cause  in  the  United  States,  and  joined  the  Anti- 
Slavery   Society,  of  which   he  was  thereafter  a 
leading  member.     His   object   was   the   develop- 
ment  of  a   public   opinion    that   would    demand 
abolition.     By  extensive  correspondence,  by  fre- 
quent speeches,  and  by  large  gifts  in  money  he 
furthered  the  movement  of  which  he  was,  indeed, 
a  most  zealous  exponent,  but  perhaps  somewhat 
more    genial    then    many.     He    assisted    in    the 
operation  of  the  "underground  railway" ;  and  he 
furnished    money   to   John    Brown,    though    not 
implicated,  as  was  alleged,  in  the  Harper's  Ferry 
attack.     In  politics  Smith  of  course  followed  his 
reformatory  views,  and  had  no  interest  in  party 
maneuvering.     By  politicians   generally  he  was 
naturally  considered  an   "intractable  visionary." 
He  was   defeated   for  the   State  senate   in   1831. 
Under    his    leadership    the    Liberty    party  _  was 
formed  at  Arcade,  Wyoming  County,  N.  Y.,  29 
Jan.  1840;  his  idea  was  that  neither  of  the  two 
great  parties  was  fitted  to  deal  with  slavery,  but 
his  purpose  was  general  political  reform  and  not 
simply   abolition,   as   was   popularly   understood. 
The   party    had   never   great    strength,    its   con- 
stituency being  neither  well  organized  nor  well 
directed  for  party  ends.     By  i860  it  was  virtually 
dead.     Smith    was    its   candidate    for   the   presi- 
dency in   1848  and   1851.     The  "Industrial  Con- 
gress"   at  •Philadelphia   nominated   him   for  the 
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presidency  in  1848,  the  Land  Reformers  in  1856; 
both  nominations  were  declined.  He  was  an 
unsuccessfnl  candidate  for  governor  of  New 
York  in  1858  on  the  Anti-Slavery  ticket.  In 
1S53  he  was  elected  to  Congress  by  a  plurality 
as  an  "Independent."  He  served  one  session 
and  then  resigned,  after  having  made  several 
clear  and  decided  speeches,  one  a  powerful  at- 
tack on  the  "Nebraska  bill"  6  April  1854.  Dur- 
ing the  Civil  War  he  vigorously  supported  the 
government,  but  after  it,  holding  that  the  North 
was  not  blameless  in  the  matter  of  slavery, 
counseled  moderation  toward  the  South,  and  in 
accordance  with  this  view  went  on  the  bail-bond 
of  Jefferson  Davis  with  Horace  Greeley,  and 
interceded  in  behalf  of  "Ku-Klux"  prisoners  at 
Albany.  Subsequently  he  was  active  in  various 
measures,  among  them  the  assistance  of  Mazzini, 
the  Italian  patriot.  He  withdrew  from  the 
Presbyterian  Church,  and  built  an  edifice  at 
Peterboro  for  a  non-sectarian  congregation,  be- 
fore which  he  sometimes  preached.  Smith  was 
much  persecuted,  like  most  of  those  who  in  a 
prominent  way  disregard  expediency  and  cir- 
cumstance. Garrison,  often  at  odds  with  him, 
wrote  after  his  death:  *His  case  is  hardly  to  be 
paralleled  among  the  benefactors  of  mankind  in 
this  or  any  other  country."  Smith's  more  im- 
portant writings  are:  'Speeches  in  Congress^ 
(1856);  'Sermons  and  Speeches'  (x86i);  'The 
Theologies'  (1866)  ;  'Nature's  Theology' 
(1867);  'Letter  from  Gerrit  Smith  to  Albert 
Barnes'  (1868).  Consult  the  biography  by 
Frothingham    (1878). 

Smith,  Gerritt,  American  composer  and 
organist,  grandnephew  of  the  preceding:  b. 
Hagerstown,  i\Id.,  11  Dec.  1859.  He  studied 
music  abroad,  was  organist  in  St.  Paul's  Cathe- 
dral, at  Buffalo,  N.  Y.,  and  St.  Peter's  Church, 
at  Albany,  N.  Y.  Since  1885  he  has  been  or- 
ganist of  the  South  Church,  Madison  Avenue, 
New  York,  where  he  has  given  nearly  300  re- 
citals. He  is  professor  of  music  at  Union  The- 
ological Seminary,  honorary  president  of  the 
Guild  of  American  Organists,  and  a  well  known 
writer  on  musical  topics,  his  compositions  in- 
cluding over  50  songs  and  instrumental  pieces 
and  the  cantata    'King  David.' 

Smith,  Goldwin,  English  scholar  and  au- 
thor: b.  Reading,  Berkshire,  13  Aug.  1823.  He 
was  graduated  from.  O.xford  (University  Col- 
lege) in  1845,  became  fellow  of  his  college  in 
1847,  was  called  in  that  year  to  the  bar  at  Lin- 
coln's Inn,  in  1S50  was  made  assistant-secretary 
of  the  royal  commission  on  the  state  of  Oxford 
University,  and  in  185H-66  was  regius  professor 
of  modern  history  at  Oxford.  His  lectures  on 
Cromwell  claimed  attention  and  aroused  con- 
troversy. In  1862-S  he  co-operated  with  Bright 
in  exerting  his  influence  in  favor  of  the  Ameri- 
can Union,  by  speeches,  by  signed  articles,  and 
by  anonymous  contributions  on  politics  to  the 
'Saturday  Review,'  then  very  powerful.  From 
1868  to  1871  he  was  professor  of  English  and 
constitutional  history  in  Cornell  University,  but 
then  removed  to  Toronto,  Canada,  where  he 
edited  the  'Canadian  Monthly'  (1872-4).  and 
ffiunded  'The  Bystander*  (no  longer  published) 
and  'The  Week.'  He  was  a  consistent  advocate 
of  the  annexation  of  Canada  to  the  Unitfd 
States,  in's  'Canada  and  the  Canadian  Question' 
(1891)    being    a    valuable    hanil-book    of    argu- 


ment. His  'United  States:  An  Outline  of  Polit- 
ical History  1492-1871'  (1893)  is  an  excellent 
work.  Among  his  other  volumes  are:  'Lec- 
tures on  the  Study  of  History'  (1861);  'The 
Empire'  (1863)  ;  'Irish  History  and  Irish  Char- 
acter' (1863);  'Three  English  Statesmen' 
(Pym,  Cromwell,  Pitt)  (1867);  'Cowper' 
('English  Men  of  Letters'  1880);  'The  Moral 
Crusader,  William  Lloyd  Garrison'  (1892)  ; 
'Bay  Leaves'  (renderings  from  L;itin  poets) 
(1893);  and  'Essays  on  Questions  of  the  Day' 
(1894:  rev.  ed.  1904):  <  My  Memory  of  Gladstone' 
(1903).  In  his  many  contributions  to  periodicals 
he  is  known  for  his  philosophical  interpretation 
of  current  political  and  social  phenomena.  He 
writes  history  with  great  impartiality  and  literary 
skill. 

Smith,  Green  Clay,  American  Congress- 
man and  Baptist  clergyman ;  b.  Richmond,  Ky.,  2 
July  1832;  d.  Washington,  D.  C,  29  June  1895. 
He  was  graduated  from  Transylvania  Uni- 
versity in  1850,  and  admitted  to  the  bar  in  1853. 
In  i860  he  was  elected  to  the  Kentucky  legisla- 
ture, but  resigned  this  office  to  take  active  part 
in  the  Civil  War.  He  was  promoted  colonel  in 
the  Union  army  in  1862,  and  brigadier-general 
of  United  States  volunteers  in  the  follow'ing 
year.  Resigning  his  commission  he  sat  in  the 
38th  and  39th  Congresses  and  in  1866  became 
governor  of  the  Territory  of  Montana.  He  re- 
tired from  political  life  to  study  for  the  min- 
istry in  1869,  was  pastor  of  a  Baptist  church  in 
Frankfort.  Ky.,  and  at  the  time  of  his  death  pas- 
tor of  the  Metropolitan  Baptist  Church  of 
Washington,  D.  C. 

Smith,  Gustavus  Woolson,  .\merican 
army  officer:  b.  Scott  County.  Ky.,  I  Jan.  1822: 
d.  New  York  23  June  189O.  He  was  graduated 
irom  the  United  States  Military  Academy  in 
1842  and  assigned  to  duty  at  Fort  Trumbull,  in 
whose  construction  he  assisted.  He  was  assist- 
ant professor  of  engineering  at  West  Point 
from  1844  to  1846,  but  was  transferred  to  active 
service  in  the  war  with  Mexico.  He  was 
brevetted  captain  20  Aug.  1847,  and  was  en- 
gaged in  the  siege  of  the  City  of  Mexico  in  the 
following  month.  In  1861  he  entered  the  Con- 
federate army  and  at  the  expiration  of  the  war 
retired  to  private  life. 

Smith,  Harry  Bache,  American  play- 
wright: b.  Buffalo,  N.  Y.,  i860.  Before  writing 
for  the  stage  he  spent  some  years  as  literary  and 
dramatic  critic  for  the  newspapers  of  Chicago. 
He  is  the  librettist  of  a  number  of  well-known 
light  operas,  the  most  popular  among  which  are: 
'Robin  Hood'  ;  'The  Little  Corporal'  ;  'The  Tar 
and  the  Tartar';  'Foxy  Quiller' ;  'Boccaccio,' 
and  '  riie  Viceroy.' 

Smith,  Henry  Boynton,  American  theolo- 
gian: b.  Portland,  Maine,  21  Nov.  1815;  d.  New 
York  7  Feb.  1876.  He  was  graduated  from 
Bowdoin  in  1834,  studied  theology  at  Andovcr 
and  at  Bangor,  and  siihseqnenlly  in  Halle  and 
Berlin.  He  bec:ime  pastor  of  thi.  Congrega- 
tional Church  at  West  Anicshnry,  Mass.,  in  1842, 
hut  in  1847  accepted  the  chair  of  mental  and 
moral  philosophy  at  .'\mherst.  He  was  profes.sor 
of  church  hislory  in  L'nion  Theological  Sem- 
inary, New  York,  in  1850-5,  and  occupied  the 
chair  of  systematic  theology  there  1855-73,  after 
which      he     became     professor     emeritus.     He 
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founded  the  'American  Theological  Review'  in 
1859  and  edited  it  until  1862  when  it  was 
merged  in  the  *  Presbyterian  Review,*  of  which 
he  was  editor  until  1871.  He  was  the  author 
of  'The  Relations  of  Faith  and  Philosophy' 
(1849)  ;  'An  Argument  for  Christian  Churches' 
(1857);  'History  of  the  Church  of  Christ  in 
Chronological  Tables'  (1859)  ;  and  edited  and 
partially  translated  Gieseler's  'Church  History' 
(5  vols.,  1859-63)  ;  translated  Hagenbach's  'His- 
tory of  Christian  Doctrine'  (1861-2)  ;  etc.  Con- 
sult 'Memoirs,'  edited  by  his  wife  (1881)  ;  and 
the  biograpliy  by  Stearns   (1892). 

Smith,  Henry  John  Stephen,  Irish  mathe- 
matician: b.  Dublin  2  Nov.  1826;  d.  3  Feb.  1883. 
He  was  graduated  from  Balliol,  Oxford,  in  1850, 
and  the  same  year  began  to  lecture  on  mathe- 
matics there  and  continued  in  this  lectureship 
until  1873.  In  i860  he  was  also  appointed  to  the 
Savilian  chair  of  geometry  at  Balliol.  His  de- 
velopment of  the  theory  of  numbers  placed  him 
among  the  greatest  mathematicians  of  his  day. 
He  is  also  known  for  his  demonstrations  of  a 
great  number  of  advanced  theorems  in  higher 
mathematics.  His  mathematical  papers  were 
collected  in  1894  in  two  volumes,  to  which  was 
prefixed  a  biographical  sketch  by  Charles  H. 
Pearson    (q.v.). 

Smith,  Henry  Preserved,  American  edu- 
cator: b.  Troy,  Ohio,  23  Oct.  1847.  He  was 
graduated  from  Amherst  in  i86g,  studied  at  Lane 
Theological  Seminary,  Cincinnati,  Ohio,  in  Ber- 
lin and  in  Leipsic,  and  in  1864  was  ordained  in 
the  Presbyterian  Church.  He  occupied  a  chair 
at  the  Lane  Theological  Seminary  in  1877-93, 
when  he  resigned  because  of  the  charge  of  heresy 
brought  against  him  by  the  Cincinnati  Presby- 
tery. He  was  convicted  of  the  charge  by  both 
the  Presbytery  and  the  General  Synod  and  there- 
upon retired  from  the  Presbyterian  Church. 
Since  1898  he  has  been  a  professor  at  Amherst. 
He  has  published:  'Inspiration  and  Inerrancy' 
(1893);  'The  Bible  and  Islam'  (1897);  'A 
Conmientary  on  the  Book  of  Samuel'  (1899); 
etc. 

Smith,  Hezekiah  Wright,  American  en- 
graver :  b.  Edinburgh,  Scotland,  in  1828.  He 
came  to  America  in  1S33  and  subsequently  en- 
tered the  establishment  of  an  engraver  in  New 
York.  He  studied  with  the  mezzotintist,  Thomas 
Doney,  and  in  1850  removed  to  Boston,  where 
he  worked  for  publishing  firms.  He  executed 
plates  of  Daniel  Webster,  Edward  Everett  and 
Washington,  the  last  being  regarded  the  best 
rendering  yet  produced  of  Gilbert  Stuart's 
"Atheneum  head."  In  1870  Smith  returned  to 
New  York  and  seven  years  later  established 
himself  in  Philadelphia.  In  1879  he  abandoned 
engraving  and  his  subsequent  history  is  un- 
known. 

Smith,  Hoke,  American  lawyer  and  cabinet 
officer:  b.  Newton,  N.  C,  2  Sept.  1855.  He  was 
admitted  to  the  bar  at  Atlanta,  Ga.,  in  1873,  and 
soon  after  became  an  active  member  of  the 
Democratic  party  of  that  State.  In  1887  he  be- 
came the  proprietor  of  the  Altanta  Evening 
Journal.  He  was  a  delegate  to  the  Democratic 
rational  convention  in  1892,  and  was  appointed 
secretary  of  the  interior  by  President  Cleve- 
land in  1893.  He  resigned  this  office  to  resume 
bis  law  practice  in  Georgia  in  1896. 


Smith,  Horatio  (always  called  Horace), 
and  James,  English  authors:  b.  London  31 
Dec.  1779,  and  London  10  Feb.  1775;  d.  Tun- 
bridge  Wells  12  July  1849,  and  London  24  Dee 
1839.  James  Smith  became  solicitor  to  the  board 
of  ordnance,  and  Horace  a  stock-broker.  Being 
both  of  a  literary  turn,  the  brothers  became  con- 
tributors to  the  'Pic  Nic*  newspaper,  founded 
in  1802,  and  from  1807  to  1810  contributed  nu- 
merous papers  to  the  'Monthly  Mirror,'  among 
these  the  'Imitations  of  Horace,'  which  were 
afterward  published  separately.  In  1812  the 
competition  offered  by  the  management  for  the 
best  address  to  be  read  at  the  opening  of  Drury 
Lane  Theatre,  when  rebuilt  after  the  fire,  sug- 
gested to  the  Smiths  the  idea  of  producing  a 
collection  of  parodies  of  the  most  noted  writers 
of  the  day,  under  the  title,  <  Rejected  Addresses. ' 
The  work  on  being  issued  was  hailed  with  the 
most  enthusiastic  applause,  and  rapidly  ran 
through  numerous  editions.  Its  popularity  still 
continues  great,  and  deservedly,  for  few  jeux 
d' esprit  are  more  happy  than  the  burlesques  of 
the  poetry  of  Wordsworth,  Crabbe,  and  Sir 
Walter  Scott  (undoubtedly  the  best;  Scott  said 
of  it,  "I  certainly  must  have  written  this  my- 
self, although  I  forget  upon  what  occasion"), 
the  pompous  prose  of  Johnson,  or  the  bluntness 
of  Cobbett.  Jeffreys  said  he  took  the  'Ad- 
dresses' to  be  the  "very  best  imitations,  and 
often  of  dilficult  originals,  that  ever  were  made.  * 
Calverley  alone  has  equalled  them.  James,  sat- 
isfied, did  no  more  literary  work  save  a  few 
comic  songs  and  some  vers  de  socicii-;  but 
Horace  set  himself  to  the  writing  of  novels,  and 
produced  among  others  'Brambletye  House' 
(1826);  'Reuben  Apsley'  (1827);  'The 
Moneyed  Man'  (1841);  'Adam  Brown'  (1843). 

Smith,  Isaac  Gregory,  Anglican  clergy- 
man and  author:  b.  Alanchester  21  Nov. 
1826.  He  was  educated  at  Rugby  and  Oxford, 
and  in  1848  became  fellow  of  Brasenose  College. 
He  became  rector  of  Tedstone,  Delamere,  Here- 
fordshire in  1854;  prebendary  of  Hereford 
Cathedral  in  1870;  vicar  of  Great  Malvern  in 
1872  and  honorary  canon  of  Worcester.  He  was 
Bampton  lecturer  in  1873  and  since  1896  has  been 
rector  of  Great  Shefford,  Berkshire.  He  is  the 
author  of  'Faith  and  Philosophy';  'Epitome  of 
the  Life  of  our  Saviour'  (1867):  'The  Silver 
Bells'  (1869);  'Era  .Angelico  and  Other  Poems' 
(1871);  < Aristotelianism';  'History  of  Chris- 
tian Monasticism';  and  various  other  works. 

Smith,  Isaac  Townsend,  American  banker: 
b.  Boston  12  March  1813:  d.  New  York  city 
30  March  1906.  He  entered  commercial  life 
as  supercargo,  making  several  East  India  voy- 
ages in  1834-8.  He  afterward  settled  in  New 
York  as  merchant  and  ship  owner;  then  became 
one  of  the  incorporators  and  for  many  years  pres- 
ident of  the  Metropolitan  Savings  Bank.  He 
was  during  1878-84  commissioner  of  immigra- 
tion for  the  State  of  New  York;  and  acted  as 
presidential  elector  at  the  re-election  of  Abraham 
Lincoln  in  1864.  At  the  opening  of  commercial 
relations  between  Siam  and  the  United  States  in 
1845  he  became  financial  agent  for  Siam,  and 
served  in  that  capacity  or  as  consul  and  consul- 
general  at  New  York  till  his  death. 

Smith,  James  Argyle,  American  military 
officer:  b.  i  July  1831;  d.  Jackson,  Miss.,  6  Dec, 
1901.     He  was  graduated  from  the  United  States 
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Military  Academy  in  1853,  but  at  the  outbreak 
of  the  Civil  War  joined  the  Confederate  army, 
and  was  promoted  brigadier-general  in  1S63. 
From  1878  to  1882  was  superintendent  of  cduca- 
xion  of  the  State  of  Mississippi.  Eleven  years 
later  he  was  restored  to  the  United  States  army, 
and  during  the  next  four  years  was  on  duty  at 
various  army  posts  in  the  West. 

Sinith,  Sir  James  Edward,  English  natu- 
ralist: 1).  Norwich  2  Dec.  1759;  d.  there  17  March 
1828.  He  studied  medicine  at  Edinburgh  Col- 
lege, but  while  there  became  interested  in  bot- 
any and  subsequently  devoted  himself  to  that 
field.  In  1784  he  purchased  the  famous  botani- 
cal collection  of  Lmnaeus,  and  later  pursued  his 
studies  at  Leydcn  and  elsewhere  on  the  Con- 
tinent. In  1797  he  began  the  practice  of  medicine 
at  Norwich,  but  continued  to  spend  a  part  of 
each  year  in  London,  where  he  lectured  before 
the  Royal  Institution.  He  is  the  author  of 
'English  botany,'  36  vols.  (1792-1807)  ;  <Flora 
Britannica*  (1800-4);  'Flora  Graeca'  (1808); 
etc. 

Smith,  James  Francis,  American  soldier: 
b.  San  Francisco,  Cal.,  28  Jan.  1859.  He  was 
graduated  from  Santa  Clara  College  in  1878, 
studied  law  and  was  admitted  to  the  bar  in 
1881.  He  was  appointed  colonel  of  the  1st 
California  regiment  in  .^pril  1898,  embarked  in 
the  first  expedition  to  the  Philippines,  fought  in 
the  battle  of  Malate  Trenches  31  July  and  at  the 
taking  of  Manila  13  August.  Soon  after  the 
capture  of  the  city  he  was  made  deputy  provost 
marshal  of  Manila.  He  served  on  the  commis- 
sion to  confer  with  Aguinaldo's  commission  in 
January  1899.  took  part  in  the  battle  of  Santa 
Ana  5  F'eb.  1899,  and  in  March  was  given  com- 
mand of  the  island  of  Negros.  He  was  made 
brigadier-general  in  April  1899  and  given  com- 
mand of  the  department  of  Visayas.  In  July  he 
was  appointed  military  governor  of  Negros;  in 
IQOO  collector  of  customs  of  Philippine  archipel- 
ago; in  1901  associate  justice  of  the  supreme 
court,  Philippines;  in  1903  member  of  the  Phil- 
ippine commission  and  secretary  of  Public  In- 
struction; and  lyof)  Governor-General. 

Smith,  John,  English  soldier  and  colonist, 
founder  of  Virginia :  b.  Willoughby,  Lincoln- 
shire, 1580;  d.  London  June  1631.  In  1596  he 
enlisted  in  the  French  army  to  fight  against 
Spain,  but  after  the  peace  in  1598  transferred  his 
services  to  the  insurgents  in  the  Netherlands, 
and  there  remained  until  about  1600.  After 
study  of  the  theory  of  warfare  and  practice  in 
the  cavalry  exercises  of  the  time,  he  started  on  a 
career  of  marvellous  adventure,  performing  no 
end  of  exploits,  for  which  his  own  narratives 
are  the  only  authority.  Having  shipped,  he  says, 
from  France  for  Italy,  he  was  thrown  overboard 
as  a  Protestant,  but  ultimately  was  rescued  by  a 
pirate,  and  after  receiving  a  share  of  booty  from 
a  Venetian  prize,  went  through  Italy  and  Dal- 
matia  to  Styria,  and  enlisted  in  the  forces  of  the 
Archduke  of  Austria  against  the  Turks.  He 
places  enipliasis  upon  his  ingenuity  in  the  device 
of  a  system  of  signaling  by  means  of  uhicli  the 
imperial  army  was  enabled  to  connnunicatc  with 
the  invested  garrison  of  Limbach  and  thus 
raised  the  siege.  After  having  killed  three  Turk- 
ish champions  in  a  series  of  duels  before  the  as- 
sembled armies,  he  was  at  last  taken  prisoner 
at  Rotenturin,  and  sold  as  a  slave.     But  he  es- 


caped, and  finally  got  to  Morocco,  whence  he 
returned  in  an  English  warship  to  England  in 
1605.  Fuller  ('Worthies  of  England')  thought 
of  these  "strange  performances"  that  their  scene 
was  "laid  at  such  a  distance  they  are  cheaper 
credited  than  confuted."  Later  investigators  al- 
low them  some  basis  of  truth.  When  Smith  got 
back  he  busied  himself  in  the  schemes  of  colo- 
nization in  the  New  World  which  were  being 
undertaken  in  consequence  of  the  recent  dis- 
coveries. An  enterprise  with  which  he  was 
identified  for  a  settlement  in  Guiana  fell  through, 
and  he  then  sailed  from  Blackwall  19  Dec.  1606 
among  the  105  emigrants  who,  under  royal  patent, 
were  to  establish  a  colonj'  in  Virginia.  In  the 
passenger-list  he  is  styled  a  planter.  The  ex- 
pedition of  three  vessels  went  by  way  of  the 
West  Indies,  reached  the  coast  of  Virginia  on 
26  April,  and  then  opened  the  sealed  instructions 
containing  the  list  of  members  of  the  council. 
Among  them  was  Smith,  who  was  not  at  first 
permitted  to  act  because  during  the  voyage  for 
some  reason  unknown  he  had  been  placed  under 
arrest  by  Captain  Newport,  commander  of  the 
fleet.  On  13  May  1607  the  colonists  landed 
about  50  miles  from  the  mouth  of  the  river  they 
called  the  James,  at  a  peninsula  on  its  northern 
bank,  where  they  built  Jamestown.  The  site  was 
strongly  approved  by  Smith,  though  opposed  by 
Bartholomew  Gosnold,  another  of  the  council. 
From  the  start  Smith  was  active  in  the  work  of 
the  colony,  and  on  lo  June  he  was  admitted  to 
office.  Fortifications  were  built,  and  then  he 
made  excursions  into  the  surrounding  region 
for  food.  He  proved  an  excellent  leader,  and 
soon  became  virtually  the  director  of  the  colony. 
During  one  of  his  journeys  he  was  taken  pris- 
oner by  the  Indians  (December  1607),  but  later 
released  on  promise  to  furnish  a  ransom  of  "two 
great  guns  and  a  grindstone."  In  an  interpola- 
tion in  his  'Generall  Historic'  (1O24),  Smith 
says  that  it  was  during  this  captivity  that  he  was 
saved  from  death  by  Pocahontas  (q.v.).  Charles 
Deane  (q.v.),  the  antiquary,  in  his  edition  (i8co) 
of  Wingfield's  'Discourse,'  was  the  first  to  point 
out  that  the  story  was  at  variance  with  Smilh's 
narratives  in  the  tracts  composing  the  book  when 
they  were  published  contemporaneously  with  tlie 
events  they  recorded.  But  Smith  has  found 
many  defenders,  such  as  ,'\rber  in  his  memoir 
in  the  'Encyclopxdia  Britannica'  (9th  ed.  1887) 
and  his  edition  (1884)  of  Smith's  'Works,'  and 
Poindexter  in  'Captain  John  Smith  and  his 
Critics'  (1893).  The  matter,  like  Smith's  gen- 
eral veracity,  remains  an  object  of  coniroversy. 
Wingfield,  the  first  elected  president  of  the  col- 
ony, was  de|K)sed  in  September  i()07,  Smith 
taking  a  leading  hand  in  the  business.  Ralcliffe, 
the  successor,  held  oflice  a  year,  and  10  Sept. 
1608  Smith  was  made  formal  head,  lie  enforced 
discipline,  strove  to  correct  the  unthrifty  meth- 
ods of  the  colonists,  had  them  build  a  church, 
strenglhen  the  defenses,  and  make  some  provision 
for  agriculture  and  fishery.  He  made  two  voy- 
ages, covering  in  all,  he  reckoned,  3,000  miles, 
about  .the  coasts  of  Chesapeake  Ray,  which  he 
mapped  with  its  environs.  i\  new  parly  of  col- 
onists arrivid  in  August  1609.  Smith  refuseil  to 
surrender  the  government  of  the  colony,  and  the 
newcomers  chose  Francis  West  pri-sidrnt. 
Smith's  term  having  later  expired,  George  Percy 
was  elected  and  West  made  a  councillor.     .-Xbout 
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29  September  Smith  left  for  England.  He  never 
returned  to  Jamestown.  He  left  the  colony  in 
a  most  favorable  condition.  In  1614  he  made  a 
voyage  of  exploration  to  New  England  and  pre- 
pared a  map  of  the  coast  from  the  Penobscot  to 
Cape  Cod,  the  llrst  properly  to  indicate  the  outline 
of  it.  He  made  two  attempts  in  1615,  being  frus- 
trated in  the  first  by  a  storm  and  in  the  second 
by  being  taken  prisoner  by  the  French.  In  1617 
he  started  again,  but  bad  weather  kept  him  in 
port,  and  he  retired  to  London  where  he  made 
maps  and  wrote  pamphlets.  Smith  was  certainly 
a  prominent  figure  of  his  time,  and  whatever  his 
tendency  to  embellishment  and  imagination  as  a 
historian,  he  really  achieved  much  in  Virginia. 
He  was  a  good  example  of  Elizabethan  ver- 
satility, "bookman,  penman,  swordsman,  diplo- 
mat, sailor,  courtier,  orator."  His  service  to 
America  in  the  early  17th  century  remains  the 
greatest  part  of  his  career.  His  *  Works'  were 
definitely  edited  by  Arber  for  the  'English 
Scholar's  Library*  (1884).  Consult  also  :  Neill, 
'English  Colonization  of  America'  (1871); 
Tyler,  "History  of  American  Literature'  (1879)  ; 
Warner,  *Life  and  Writings  of  John  Smith' 
(1881);  Doyle,  'English  in  America'  (1881-2); 
True's  'Memoir'  (188.2)  ;  Winsor,  'History  of 
America'  (1886)  ;  and  the  biographies  by  Hillard 
(1834);  Robinson  (1845);  Simms  (1846);  Hill 
(1858),  and  Woods  (1901).     See  J.\mesto\vn. 

Smith,  John  Lawrence,  American  chemist 
and  physician:  b.  Charleston,  S.  C,  17  Dec.  1818; 
d.  Louisville,  Ky.,  12  Oct.  1883.  He  was  edu- 
cated at  the  University  of  Virginia  and  the  South 
Carolina  Medical  College,  studied  chemistry  in 
Europe  with  Liebig  and  Pelouze,  and  established 
in  1846  the  "Medical  and  Surgical  Journal  of 
South  Carolina."  He  was  appointed  bullion  as- 
sayer  by  the  State  of  South  Carolina;  and  in 
1846  entered  the  service  of  the  Turkish  govern- 
ment to  report  upon  the  cotton  culture  and  the 
mineral  resources  of  Turkey.  He  returned  to 
America  in  1850  and  taught  chemistry  in  the 
medical  department  of  the  L^niversity  of  Louis- 
ville 1854-^6.  He  made  one  of  the  largest 
known  collections  of  meteorites,  which  after  his 
death  was  acquired  by  Harvard  University.  He 
received  decorations  from  the  French,  Turkish, 
and  Russian  governments ;  was  president  of  the 
American  Association  for  the  Advancement  of 
Science  in  1874,  and  of  the  American  Chemical 
Society  in  1877;  and  in  1879  succeeded  Sir 
Charles  Lyell  as  corresponding  member  of  the 
Academy  of  Sciences  of  the  Institute  of  France. 
The  more  important  of  his  numerous  published 
papers  were  issued  by  him  as  'Mineralogy  and 
Chemistry,  Original  Researches'    (1873-S4). 

Smith,  John  Pye,  English  Congregational 
theological  writer:  b.  Sheffield  25  May  1774;  d. 
Guilford,  Surrey,  5  Feb.  1851.  In  1796  he 
edited  the  'Iris*  newspaper  during  the  imprison- 
ment of  his  friend  James  Montgomery  (q.v.). 
He  studied  at  Rotherham  Academy  and  in  1800 
was  appointed  tutor  in  Homerton  College,  a  con- 
nection he  continued  until  a  short  time  before 
his  death.  Among  his  writings  are  treatises  on 
the  'Divinity  of  Christ';  'Holy  Scriptures  and 
some  parts  of  Geological  Science'  (1839),  a 
work  receiving  the  commendation  of  men  like 
Whewell,  Herschel.  Sidgwick,  and  Baden 
Powell;  'Scripture  Testimony  to  the  Messiah' 
(1818-21)  ;  and   'Principles  of  Interpretation  as 


applied   to   the   Prophecies  of   Holy   Scripture' 
(.1829). 

Smith,  John  Talbot,  American  Roman 
Catholic  clergyman,  author  and  lecturer:  b. 
Saratoga,  N.  Y.,  September  1855.  He  was 
graduated  from  St.  Michael's  College,  Toronto, 
Ontario,  was  engaged  in  missionary  work  in  the 
.\dirondack  regions  1881^,  was  editor  of  the 
New  York  'Catholic  Review'  1889-92.  He  has 
published  <A  Woman  of  Culture*  (1881)  ;  'His 
Honor  the  Mayor'  (1891)  ;  'Saranac'  (1893); 
'Brother  Azarias'  (1897);  'Lenten  Sermons' 
(1899)  ;  etc. 

Smith,  John  'Walter,  American  politician: 
b.  Snow  Hill,  Md.,  5  Feb.  1845.  He  was  edu- 
cated at  Washington  Academy.  As  a  member  of 
the  Democratic  party  he  was  elected  to  the 
Maryland  State  Senate  in  1888,  serving  there 
till  1899;  in  1894  he  was  president  of  the  Sen- 
ate ;  and  in  1895  chairman  of  the  Democratic 
State  Committee.  In  1896  he  was  an  unsuccess- 
ful candidate  for  the  United  States  Senate,  and 
in  1898  was  elected  to  Congress.  In  1900  he 
was  nominated  by  the  Democrats  for  governor 
of  Maryland,  and  elected  for  a  four  years' 
term. 

Smith,  Joseph,  American  naval  officer:  b. 
Boston,  Mass.,  30  March  1790;  d  Washington, 
D.  C,  17  Jan.  1877.  His  first  active  service  was 
in  the  battle  of  Lake  Champlain,  11  Sept.  1814. 
He  was  promoted  captain  in  1837,  and  from  t 
1843  to  1845  commanded  the  Mediterranean 
squadron,  at  the  expiration  of  which  service  he 
was  transferred  to  shore  duty,  and  became  chief 
of  the  bureau  of  yards  and  docks.  He  became 
rear-admiral  in  1862,  and  was  placed  upon  the 
retired  list. 

Smith,  Joseph,  .\merican  Mormon  leader: 
b.  Sharon,  Windsor  County,  Vt.,  23  Dec.  1805; 
d.  Carthage,  III,  27  June  1844.  In  1820,  when 
living  as  a  farm  laborer  at  Manchester,  Ontario 
(.now  Wayne)  County,  N.  Y.,  at  the  time  of 
a  religious  revival  he  prayed,  according  to  his 
ow-n  account,  for  guidance,  but  was  told  by  two 
heavenly  messengers  not  to  join  any  sect.  On 
21  Sept.  1823  an  angel  that  he  called  Moroni 
told  him  of  a  book  engraved  on  gold  plates  and 
containing  the  "fulness  of  the  everlasting  gos- 
pel." He  was  instructed  to  dig  for  the  plates 
in  the  hill  Cumorah,  four  miles  from  Palmyra, 
between  that  town  and  Manchester.  These 
plates,  the  characters  on  which  were  in  a  tongue 
styled  "reformed  Egyptian,"  Smith  translated, 
sitting  behind  a  curtain  while  amanuenses  re- 
ceived his  dictation.  Smith  received  the  priest- 
hood of  Aaron  from  John  the  Baptist,  and  of 
^lelchizedek  from  Peter,  James,  and  Jolni.  On 
6  April  1830  the  Mormon  Church  was  organized 
at  Fayette,  Seneca  County,  N.  Y.,  and  Smith 
was  recognized  as  a  prophet,  signalizing  his 
"new  dispensation"  by  casting  out  a  devil  from 
Newell  Knight,  of  Colesville,  Broome  County. 
(For  subsequent  details '  of  Smith's  career  see 
Mormons.)  Smith  was  frequently  arrested,  and 
while  at  Nauvoo,  111.,  refused  to  acknowledge  the 
validity  of  a  warrant  and  had  the  sheriff  con- 
ducted out  of  town  by  the  city  marshal.  He  was 
then  arrested  and  placed  in  jail  at  Carthage  on 
the  charge  of  treason.  While  he  was  there  a 
mob,  the  result  of  animosities  caused  by  the 
theocratic  claims  of  the  "Saints,"  broke  into  the 
prison  and  murdered  him. 
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Smith,  Joseph,  American  ^[ormon,  son  of 
the  preceding :  b.  Kirtland,  Ohio,  6  Nov.  1832. 
After  the  removal  of  the  Mormons  to  Utah  he 
remained  with  his  mother,  who  refused  to  recog- 
nize the  authority  of  Brigham  Young.  He  en- 
gaged in  hotel  keeping  and  farming  with  his 
mother's  people,  then  studied  law,  and  in  i860 
became  president  of  the  Reorganized  Church  of 
Jesus  Christ  of  Latter  Day  Saints,  that  body 
being  opposed  to  polygamy  and  not  recognizing 
the  church  in  Utah.  Since  1863  he  has  edited 
the  'Saints'  Herald,'  the  religious  organ  of  the 
denomination. 

Smith,  Joseph  Fielding,  American  reli- 
gious leader,  president  of  the  Church  of  Jesus 
Christ  of  Latter  Day  Saints,  nephew  of  Joseph 
Smith  (1805-44)  '■  b-  F^r  West,  Caldwell  County, 
Mo.,  13  Nov.  1838.  His  childhood  was  spent 
amid  persecutions  and  hardships  which  finally 
resulted  in  the  martyrdom  of  his  uncle  and  his 
father  in  Carthage,  111.,  27  June  1844.  In  1846 
his  mother  with  her  family  left  her  hoine  in 
Nauvoo,  111.,  as  an  exile,  with  the  majority 
of  the  Latter  Day  Saints,  who  were  driven 
from  their  homes.  In  this  e.xodus,  Joseph  drove 
an  ox-team  to  Winter  Quarters,  on  the  Missouri 
River,  where  the  family  remained  until  the 
spring  of  1848,  when  they  continued  their  jour- 
ney to  the  West.  From  Winter  Quarters  to  the 
Salt  I-ake  Valley,  Joseph  drove  two  yoke  of 
oxen  attached  to  a  heavy-laden  wagon,  a  dis- 
tance of  more  than  1,000  miles,  and  arrived  in 
the  valley  23  Sept.  1848.  He  was  engaged  in 
manual  labors  1848-54,  and  in  the  last  named 
year  went  as  a  missionary  to  the  Hawaiian 
Islands,  where  he  remained  until  1857,  gaining 
a  thorough  knowledge  of  the  native  tongue. 
He  returned  to  Utah  in  1858  and  on  21  March 
1858  was  ordained  to  the  office  of  a  Seventy  and 
on  16  October  of  the  same  year  to  the  office  of 
a  High  Priest  and  member  of  the  IIi,gh  Council 
of  the  Salt  Lake  Stake.  He  labored  as  a  mis- 
sionary in  Great  Britain  1860-3  and  in  1864  re- 
turned to  the  Hawaiian  Islands  on  his  second 
mission,  where  he  resided  until  his  return  to 
Utah  in  1865.  While  on  his  third  mission  to  the 
Hawaiian  Islands,  188.5-7,  he  became  acquainted 
with  Professor  L.  L.  Rice,  the  possessor  of  the 
original  manuscript  of  the  inuch  famed  'Spauld- 
ing  Story'  which  many  over-zealous  anti-"Mor- 
mons"  have  tried  in  every  possible  way  to  con- 
nect with  the  Book  of  Mormon,  and  frotn  him 
he  obtained  an  exact  copy  of  the  manuscript, 
which  has  since  been  published  in  book  form. 
On  I  July  1866  he  was  ordained  an  apostle 
and  was  received  into  the  quorum  of  the  Twelve 
Apostles  6  Oct.  1867.  In  February  1874  lie 
started  on  his  second  mission  to  Europe,  this 
time  to  preside  over  the  European  mission  and 
to  edit  the  'Millennial  Star,'  the  Church  peri- 
odical in  England.  He  remained  there  until  the 
fall  of  1875,  when  he  returned  to  Utah  and  was 
appointed  to  preside  over  the  Latter  Day  Saints 
in  Davis  County.  This  position  he  held  until 
the  spring  of  1877  when  he  was  again  appointed 
to  preside  over  the  European  mission,  and  for 
the  third  time  left  for  Great  Britain.  He  trav- 
eled in  this  field,  visiting  the  different  branches 
in  England  and  on  the  Continent,  tmtil  the 
death  of  President  Brigham  'Voiuig,  JO  Sept. 
•8/7,  when  he  was  called  home.  Pie  was  2d 
counsellor  to  the  presidency  1880-igoi,  and 
1st  counsellor  April   igoi  to   10  Oct.  1901.     On 
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the  last  named  date  he  was  chosen  president 
of  the  Church. 

President  Smith's  civic  record  comprises  the 
offices  of  Territorial  legislator,  city  councillor, 
and  university  regent,  in  all  of  which  he  served 
repeatedly.  As  a  member  of  the  municipal  gov- 
ernment he  was  the  main  mover  in  securing 
from  the  heirs  of  President  Brigham  Yotmg 
Liberty  Park  and  Pioneer  Square  as  public 
parks  for  Salt  Lake  City.  He  was  a  member 
of  the  House  of  the  Utah  legislature  1865,  and 
in  1882  was  a  member  of  the  legislative  council, 
presiding  over  it  at  the  latter  session.  He  was 
also  president  of  the  constitutional  convention 
held  the  same  year.  He  assisted  in  the  or- 
ganization of  Zion's  Co-operative  Mercantile 
Institution,  Zion's  Savings  Bank  &  Trust  Co., 
the  State  Bank  of  Utah,  and  the  Utah  Sugar 
Co.,  over  all  of  which  he  is  now  the  president. 
He  is  also  president  of  the  Consolidated  Wagon 
&  Machine  Co.,  The  Utah  Light  &  Power  Co., 
and  is  connected  with  many  other  concerns. 

In  the  auxiliary  organizations  of  the  Church 
he  is  the  head  of  the  Young  Men's  Mutual 
Improvement  Association  and  the  Deseret  Sun- 
day School  Union,  and  is  the  senior  editor  of 
the  'Improvement  Era'  and  the  'Juvenile  In- 
structor,' the  official  organs  of  these  two 
organizations  of  young  people  of  the  Church. 

Early  in  1904  President  Smith  was  sum- 
moned to  Washington  to  testify  before  the  Sen- 
ate Committee  of  Privileges  and  Elections  in 
the  case  of  Reed  Smoot  (q.v.),  senator-elect 
from  Utah,  upon  whose  eligibility  the  committee 
was  called  to  pass.  During  a  prolonged  ex- 
amination the  witness  displayed  a  mental  re- 
sourcefulness scarcely  less  than  that  of  his 
distinguished  interrogators. 

Smith,  Joseph  Linden,  .\merican  artist:  b. 
Pawtucket.  R.  I.,  II  Oct.  1863.  His  art  studies, 
begun  at  the  Museum  of  P'ine  Arts  in  Boston, 
were  continued  at  the  Academic  Julien  in  Paris. 
His  best  known  work  includes  mural  decora- 
tions in  the  Boston  Public  Library  and  in  Horti- 
cultural Hall,  Philadelphia. 

Smith,  Julia  Holmes,  .Vinerican  physician: 
b.  Savamiah.  (ia.,  23  Dec.  1839.  She  began  the 
study  of  medicine  in  1873  at  the  medical  school 
of  the  Boston  University  and  graduated  from 
the  Chicago  Homoeopathic  College  in  1877. 
Since  then  she  has  practised  in  Chicago  and 
contributed  to  medical  literature.  Upon  appoint- 
ment by  Gov.  Altgeld  she  became  the  tirst 
woman  trustee  of  the  I'niversity  of  Illinois. 
She  has  been  professor  of  gynecology  and  dean 
of  the  National  Medical  College;  superintendent 
of  the  Department  of  the  Northwest,  New  Or- 
leans Cotton  Exposition,  1885,  and  vice-presi- 
dent Homoeopathic  Congress,  Columbian  Ex- 
position, 1802-3.  She  organized  and  was  first 
president  of  the  Woman's  Medical  .'\ssocia- 
tion. 

Smith,  Justin  Harvey,  .Vmerican  writer:  h. 
Boscawen,  N.  11.,  13  Jan.  1857.  He  was  graiiu- 
ated  from  D.irtmnulh  College  in  1877,  and  be- 
came a  member  (if  the  publishing  firm  of  (iinii 
&  Co.  In  i8()9  he  was  called  to  the  chair  of 
modern  history  at  Dartmouth.  He  is  the  author 
of:  'The  Troubadours  at  Home'  (iSo")); 
'.•\rnold's  M:irch  to  Quebec'   (11x131 

Smith,  Mary  Prudence  Wells,  American 
writer   for  young  people :   b.   Attica,  N.   Y.,  23 
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July  1840.  She  was  graduated  from  the  Green- 
field High  School  in  1858.  She  has  published 
< Jolly  Good,'  a  series  of  stories  for  the  young 
(1875-95J;  <Miss  Ellis's  Mission)  (1886);  <The 
Young  Puritans  of  Old  Hadley'  (1897):  'The 
Young  and  the  Old  Puritans  of  ffatfield' 
(1900);  <The  Boy  Captive  of  Old  Deerfield' 
(1904). 

Smith,  Melancton,  American  naval  officer: 
b.  New  York  24  May  1810;  d.  Green  Bay, 
Wis.,  ig  July  1893.  He  entered  the  navy  as 
midshipman,  was  commissioned  lieutenant  in 
1837,  served  in  the  Florida  war  on  the  Poinsett, 
and  during  the  Civil  War  joined  Farragut's 
fleet  with  the  Massachusetts,  destroyed  the  Con- 
federate ram  Manassas,  and  took  part  in  run- 
ning the  batteries  at  Vicksburg  14  March  1862. 
He  was  promoted  commodore  in  1S66  and  rear- 
admiral  in  1870,  and  was  commandant  at  the 
Brooklyn  navy  yard  1870-2. 

Smith,  Munroe,  American  political  scien- 
tist: b.  Brooklyn,  N.  Y.,  8  Dec.  1854.  He  was 
graduated  from  Amherst  in  1874,  and  from  the 
Columbia  Law  School  in  1877 ;  he  then  studied 
abroad,  receiving  the  degree  of  J.U.D.  (doctor 
of  laws)  from  the  University  of  Gdttingen.  On 
his  return  from  Germany  in  1880  he  was  ap- 
pointed instructor  in  the  department  of  history 
at  Columbia  University,  in  1883  became  adjunct 
professor  of  history,  and  in  iSgi  professor  of 
Roman  law  and  comparative  jurisprudence.  He 
was  one  of  the  founders  of  the  'Political  Sci- 
ence Quarterly*  in  1886,  of  which  he  has  since 
been  the  editor.  He  has  edited  'Selections  from 
Cicero>  in  'The  World's  Best  Books*  (1900); 
and  has  written  'Bismarck  and  German  Unity' 
(1898)  ;  'Germany  in  the  19th  Century'  (1901)  ; 
and  numerous  historical  and  legal  articles  for 
encyclopedias  and  periodicals. 

Smith,  Orlando  Jay,  American  soldier  and 
journalist :  b.  near  Terre  Haute,  Ind.,  14  June 
1842.  He  was  graduated  ^from  Asbury,  now  De 
Pauw  University,  and  served  with  distinction  in 
the  Federal  army  during  the  Civil  War.  He 
has  since  been  editor  of  the  'Terre  Haute  Mail,* 
'Terre  Haute  Gazette,*  Terre  Haute  'Express,* 
and  the  'Chicago  Express,*  and  has  published 
'A  Short  View  of  Great  Questions'  (1899)  ; 
'The  Coming  Democracy*    (.1900). 

Smith,  Persifor  Frazer,  American  soldier: 
b.  Philadelphia,  Pa.,  November  1798;  d.  Fort 
Leavenworth,  Kan.,  17  May  1858.  He  studied 
law,  became  adjutant  general  of  Louisiana, 
served  as  a  colonel  of  volunteers  in  the  Seminole 
war,  and  commanded  a  brigade  in  the  Mexican 
War.  He  was  appointed  military  governor  of 
■Vera  Cruz  in  1848,  and  subsequently  commanded 
the  departments  of  California  and  Texas.  In 
1849  he  was  brevetted  major-general  for  his  ser- 
vices at  Monterey,  and  in  1856  brigadier-general 
for  those  at  Contreras  and  Churubusco. 

Smith,  Richard  Penn,  American  dramatist: 
b  Philadelphia  13  March  1799;  d.  Falls  of 
Schuylkill,  Pa.,  12  Aug.  1854.  He  was  the 
author  of  numerous  plays,  15  of  which  were 
produced  on  the  Philadelphia  stage.  Among 
them  are  'Caius  Marius,*  a  tragedy  acted  by 
Edwin  Forrest  in  1831 ;  'The  Disowned*  and 
'The  Deformed,'  both  presented  in  Lon- 
don; 'The  Water  Watch*  ;  'The  Venetians*  ;  and 
'The  Actress  of  Padua.*  A  selection  of  his 
'Miscellaneous    Works,*    collected    by    his    son 


Horace  Wemyss  Smith,  and  including  a  bio- 
graphical sketch,  was  published  in  1856;  and 
'Complete  Works*  with  sketch  and  memoir  was 
published  by  his  son  in  1888  (four  vols.).  Con- 
sult Rees,  'Dramatic  Authors  of  Philadel- 
phia.' 

Smith,  Richard  Somers,  American  educa- 
tor:  b.  Philadelphia,  Pa.,  30  Oct.  1813;  d. 
Annapolis,  Md.,  23  Jan.  1877.  He  was  gradu- 
ated from  West  Point  in  1834,  served  on  topo- 
graphical duty,  and  resigned  in  1836.  He  was 
reappointed  to  the  army  in  1840,  and  became  in- 
structor at  West  Point,  which  position  he  held 
until  1855,  when  he  again  resigned,  serving 
successively  as  professor  of  mathematics  in  the 
Brooklyn  Institute  of  Technology  and  as  a 
director  of  Cooper  Institute,  New  York.  In 
1861  he  was  appointed  to  the  Federal  army  for  a 
third  time;  he  served,  as  major  of  infantry, 
until  after  the  battle  of  Chancellorsville,  when 
he  resigned  his  commission  and  accepted  the 
presidency  of  Girard  College,  Philadelphia.  He 
relinquished  this  in  1867 ;  in  1870  was  appointed 
professor  of  mathematics  at  the  United  States 
Naval  Academy,  and  in  1873  was  transferred 
to  the  department  of  drawing.  His  publications 
comprise  a  'Manual  of  Topographical  Drawing' 
(1853),  and  'Linear  Perspective*   (1857). 

Smith,  Robert,  English  mathematician:  b. 
l68g;  d.  Cambridge  I7b8.  He  became  Plumian 
professor  of  astronomy  at  Cambridge  1716,  and 
master  of  Trinity  College  1742.  He  bequeathed 
large  sums  for  university  and  college  purposes, 
on  which  are  founded  the  Cambridge  and  Trin- 
ity "Smith  Prizes,'*  awarded  annually  for  the 
best  essay  on  mathematics  or  natural  philosophy. 
He  published  'Harmonia  Mensurarum*  (1722); 
<A  Complete  System  of  Optics*  (1738);  'Har- 
monics' (1748)  ;  and  edited  a  work  on 
hydrostatics  and  pneumatics. 

Smith,  Robert  Angus,  English  chemist:  b. 
near  Glasgow,   Scotland.    1817;   d.   Colwyn   Bay 
II  May  1884.     He  studied  chemistry  under  Lie- 
big  at  Giessen,  and  settled  as  a  consulting  chem- 
ist at  Manchester,  England.     His  reports  on  the     ■ 
sanitary  conditions  of  towns  in  various  parts  of    I 
England  brought  the  subject  prominently  before    I 
the  public  mind,  and  his   subsequent   investiga- 
tion of  the  organic  impurities  of  the  air  in  mines 
secured    him   the   appointment   to   be   inspector- 
general  of  the  alkali  works  of  the  United  King- 
dom    (1863).     He    was    likewise    inspector    for 
Great  Britain  under  the  "Rivers  Pollution"  Act. 
He  published  'Disinfectants*    (1869)  ;   'Air  and 
Rain*    (1872). 

Smith,  Samuel,  American  soldier:  b.  Lan- 
caster, Pa.,  27  July  1752;  d.  Baltimore,  Md.,  22 
April  1839.  He  was  appointed  captain  in  a 
Maryland  regiment  at  the  outbreak  of  the 
American  Revolution  and  served  until  1779.  hay- 
ing been  in  command  of  Fort  Mifflin  when  it 
was  bombarded  by  the  British  fleet  for  42  days 
in  1777.  He  resigned  his  commission  in  1779. 
represented  Maryland  in  Congress  1793-1803 
and  1816-22,  and  in  the  United  States  Senate 
1803-15  and  1822-33.  serving  much  of  the  time 
as  chairman  of  the  finance  committee.  As  ma- 
jor-general of  the  State  militia  he  defended 
Baltimore  from  mob  rule  in  1835,  and  for  three 
years  afterward  was  mayor  of  that  city. 

Smith,  Samuel  Francis,  .American  Baptist 
clergj-man  and  poet :  b.  Boston,  IMass.,  21  Oct. 
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1808;  d.  there  16  Nov.  1895.  He  was  gradu- 
ated from  Harvard  in  1829,  from  Andover  Theo- 
logical Seminary  in  1832,  and  was  ordained  in 
1834.  He  was  engaged  in  various  pastorates  in 
1834-54.  at  the  same  time  acting  as  professor 
of  modern  languages  at  Waterville  College 
(Colby  University)  in  1834-42,  and  as  editor  of 
the  Boston  'Christian  Review'  in  1842-8.  He 
was  editor  of  the  publications  of  the  Baptist 
Missionary  Union  in  1854-69,  and  in  1875-6, 
1880-2,  he  visited  the  chief  missionary  stations 
in  Europe  and  Asia.  He  was  famous  as  the 
author  of  <My  Country  'Tis  of  Thee'  (1832), 
which  became  a  national  hymn,  and  he  also 
wrote  the  hymn  <The  Morning  Light  is  Break- 
ing' at  about  the  same  time.  His  publications 
include:  'Lvric  Gems'  (1843)  ;  'The  Psalmist* 
(1843)  ;  'Li'fe  of  Rev.  Joseph  Grafton*  (1S48)  -. 
'History  of  Newton,  Mass.'  (1880);  'Rambles 
in  Mission  Fields'  (1884) ;  etc. 

Smith,  Seba,  American  journalist:  b.  Buck- 
field,  Maine,  14  Sept.  l/gj;  d.  Patchogue,  L.  I., 
29  July  1868.  He  was  graduated  from  Bowdoin 
College  in  1818,  and  entered  tlic  journalistic 
world  as  a  writer  for  the  Portland  papers.  Un- 
der the  pen  name  of  JMajor  Jack  Downing,  he 
began  a  correspondence  in  the  dialect  of  New 
England  bearing  upon  the  political  issues  of  the 
day,  which  was  continued  for  some  time,  and, 
having  been  collected  and  published  in  book 
form  in  1833,  gained  considerable  popularity. 
From  1822  to  1842  he  was  the  editor  successively 
of  three  of  the  Portland  papers,  when,  having 
acquired  a  somewhat  wider  reputation  as  a 
political  satirist,  he  removed  to  New  York, 
where  he  wrote  for  numerous  periodicals.  His 
later  published  works  are:  'Powhatan'  (1841) 
a  tale  in  verse;  'New  Elements  of  Geometry,' 
a  parody  (1850);  and  *\\'av  Down  East* 
(1853). 

Smith,  Sidney,  English  clergyman,  author, 
and  wit:  b.  Woodford,  Essex,  3  June  1771  :  d. 
London  22  Feb.  1845.  He  was  educated  at  New 
College,  O.xford,  of  which  he  became  a  fellow 
in  1791,  and  obtained  in  1794  the  curacy  of 
Netheravon,  a  village  in  .Salisbury  Plain,  near 
Amesbury.  In  1796-1801  he  was  in  charge  of 
an  Episcopal  congregation  at  Edinburgh  and 
tutor  to  Michael  Hicks  Beach.  Here  he  con- 
tinued for  five  years,  and  made  the  acquaintance 
of  the  most  distinguished  intellectual  men  of  the 
day,  including  more  especially  that  circle  of 
youthful  genius,  composed  of  such  men  as  Jef- 
frey, Horner,  Waller  Scott,  Lord  Brougham, 
Leyden,  and  others.  Many  of  them  espoused 
with  ardor  liberal  views  in  politics  and  litera- 
ture, and  with  the  view  of  disseminating  these 
Smith  proposed  to  his  comrades  the  starting  of 
a  'Review,'  a  project  entered  upon  with  en- 
thusiasm. Thus  commenced  in  180J  the  famous 
'Fdinburgh  Review,'  of  which  Jeffrey  acted  as 
editor  for  many  years,  and  Smith  as  one  of  its 
raciest  .-mil  most  infiiieiitial  contributors.  In 
1803  Smiih  removed  to  London,  where  he  deliv- 
ered a  course  of  lectures  on  moral  philosophy 
at  the  Royal  Institution  (i8o4-(i),  wliich  were 
extremely  popular,  and  were  subsequcnlly  inib- 
lished.  In  1806,  during  the  reign  of  the  Whig 
party,  he  was  presented  to  the  living  of  Fos- 
brooke,  near  York,  in  1828  was  given  a  prebend 
at  Bristol,  and  in  1831  was  made  canon  residen- 
tiary of  St,  Paul's,  Lon<lon.  This  was  the  ut- 
most   dignity     to     which     he    attained     in     the 


Church,  it  being  generally  believed  that  but  for 
his  Whig  views  he  would  have  reached  a  bishop- 
ric. Not  long  afterward  he  came  prominently 
forward  in  a  series  of  pungent  epistolary  attacks 
on  Lord  John  Russell,  occasioned  by  liis  intro- 
duction of  a  bill  into  Parliament  which  ma- 
terially encroached  on  the  rights  of  deans  and 
chapters.  About  his  last  literary  effort  was  the 
exposure  of  the  fraud  perpetrated  by  the  Staie 
of  Pennsylvania  in  the  repudiation  of  its  pub- 
lic debts.  Smith  was  himself  a  sufferer  by  this 
breach  of  national  faith,  and  his  sarcastic  re- 
marks on  the  subject  excited  both  a  little  amuse- 
ment in  England  and  not  a  little  indignation  in 
the  United  States.  Another  characteristic  pub- 
lication was  'Letters  on  the  Subject  of  Catho- 
lics' (1807-8),  which  was  of  influence  in  secur- 
ing Catholic  emancipation.  A  few  years  before 
his  death  a  collected  edition  of  his  writing  was 
published  under  his  own  superintendence.  It 
has  been  said,  "Smith's  reputation  as  an  English 
wit  is  solid, —  if  that  word  can  be  applied  to 
so  volatile  a  quality."  He  was  one  of  the  great- 
est of  jesters  and  makers  of  hon-nwts.  but  re- 
markable also  as  a  thinker  and  English  stylist. 
Consult:  Reid,  'Life  and  Times  of  Sidney 
Smith'  (1884):  also  the  'Memoir'  by  Lady 
Holland:  and  Duyckwick,  *\Vit  and  Wisdom  of 
Sidney  Smith'   (1856). 

Smith,  Sophia,  .\merican  philanthropist: 
b.  Hatfield,  ^!ass.,  27  Aug.  1796;  d.  there  12 
June  1870.  Her  early  life  was  spent  in  com- 
parative obscurity,  but  was  enlivened  by  a  rather 
wide  range  of  reading  and  the  acquisition  of 
such  desultory  knowledge  as  she  could  obtain 
thereby.  Having  been  early  impressed  with  the 
need  of  women  for  opportunities  for  higher 
education,  it  was  her  privilege  to  establish  the 
first  woman's  college  in  New  England  by  means 
of  a  fortune  left  her  by  a  brother,  .•\ustin  Smith, 
in  1861.  Smith  College  (q.v.)  was  established 
in  Northampton,  Mass.,  in  1875,  according  to 
plans  outlined  by  her  and  by  means  of  funds 
bequeathed  by  her  in  1870  for  the  founding  of 
such  an  institution. 

Smith,  Thomas,  English  scholar  and 
diplomatist:  h.  Satfron  Waldcn,  Essex,  1512;  d. 
1577.  He  studied  at  Queen's  College,  Cam- 
bridge, became  a  fellow  there,  1531,  and  a  public 
lecturer,  1538;  he  then  studied  at  Padua  and  on 
his  return  became  profes.sor  of  civil  law  at 
Cambrioge,  1544.  During  these  years  he  suc- 
ceeded in  changing  the  English  pronunciation  of 
Greek.  L'nder  Edward  \  I.  he  was  knighlid, 
and  served  as  ambassador  to  Belgium  and 
France.  He  lived  in  retirement  during  Queen 
Mary's  reign,  but  imder  Queen  Ivli/abeth  was 
ambassador  to  France,  1502-^);  a  member  of  the 
privy-council,  1571  ;  and  secretary  of  slate,  1572. 
lie  published,  besides  two  monographs  on  the 
Greek  and  the  English  languages,  an  important 
work  on  the  ru<lor  constitution,  called  "  1  )e  Re- 
publica  .'Xngloruiii'   (1583). 

Smith,  Thomas  Roger,  English  consulting 
architect.  He  has  been  professor  of  architecture 
in  University  College,  London,  from  1870. 
Among  his  professional  books  may  be  cited 
'Rlphinstone  College  and  the  Post  Office,  Hoiii- 
bay.  India.'  He  has  published  'Handbook  of 
-Vrchitectural  History';  'Manual  of  .Xcoustics. ' 

Smith,  Thomas  Southwood,  English  re- 
former: b.   .M.iitoch,  Somerset,  21  Dec.  1788:  d. 
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Florence,  Italy,  10  Dec.  1861.  He  was  edu- 
cated for  the  Church,  but  early  in  his  ministerial 
career  among  the  poor  of  Western  England  was 
impressed  with  the  desire  for  a  knowledge  of 
medicine,  and  the  necessity  for  improving  the 
sanitary  conditions  of  the  homes  of  the  people 
to  whom  his  efforts  were  directed.  He  was 
graduated  as  a  physician  in  181 2,  and  in  1820 
began  to  practise  in  London.  In  1825  he  was 
appointed  to  the  London  Fever  Hospital,  and  in 
1830  published  his  'Treatise  on  Fever'  which  is 
still  regarded  as  a  most  able  presentation  of 
the  subject.  His  interest  in  the  industrial  con- 
ditions of  the  laboring  classes  of  London  led  to 
an  inquiry  into  the  subject  of  child  labor  which 
resulted  in  the  passage  of  a  Factory  Act 
and  the  exclusion  of  children  from  work  in 
the  mines  of  Great  Britain.  He  spent  much 
time  in  investigating  epidemics  of  cholera,  yellow 
fever,  and  other  contagious  diseases,  and  ren- 
dered thereby  a  great  service  to  medical  science. 

Smith,  Uriah,  American  Seventh  Day  Ad- 
ventist  leader :  b.  West  Wilton,  N.  H.,  2  May 
J832 ;  d.  Battle  Creek,  Mich.,  6  March  1903.  He 
studied  at  Harvard,  became  a  Seventh  Day  Ad- 
ventist  and  rose  to  gieat  prominence  in  that 
denomination.  He  became  editor  of  the  'Ad- 
ventist  Review*  at  Rochester,  N.  Y.,  in  1853 
and  removed  to  Battle  Creek  in  1855,  when  the 
office  of  this  denominational  organ  was  trans- 
ferred to  that  city.  He  was  at  the  head  of  the 
great  denominational  publishing  house  at  Battle 
Creek,  a  professor  of  Bible  study  in  the  Advent- 
ist  College,  and  wrote  many  religious  works, 
which  reached  a  sale  of  200,000  copies.  Among 
them  are:  'The  United  Slates  in  the  Light  of 
Prophecy*  ;  'Daniel  and  the  Revelation,*  which 
attained  a  sale  of  "2,000  copies;  'The  Sure 
Foundation.' 

Smith,  Walter  Chalmers,  Scottish  Free 
Church  clergyman  and  poet:  b.  Aberdeen  1824. 
He  was  educated  at  Edinburgh  University,  and 
entering  the  ministry  became  pastor  of  the  Eng- 
lish Presbyterian  Church  at  Islington,  London, 
in  1850.  He  subsequently  held  Free  Church 
pastorates  at  Orwell,  Kinross-sliire,  at  the  Tron 
Church,  Glasgow,  and  the  High  Church,  Edin- 
burgh. He  was  arraigned  for  heresy  in  1867, 
but  tlie  General  Assembly  dismissed  the  charges. 
He  is  well  known  as  a  poet,  'Olrig  Grange' 
(1872)  being  widely  read  in  this  country  and 
his  own  at  the  time  of  its  appearance.  Among 
other  works  by  him  are:  'Hymns  of  Christ  and 
the  Christian  Life'  (1867);  'Hilda'  (1878); 
'North  Country  Folk'  (1887);  <A  Heretic' 
(1891). 

Smith,  William,  English  geologist:  b. 
Churchill,  Oxfordshire,  23  March  1769;  d. 
Northampton,  28  Aug.  1839.  After  receiving  an 
irregular  education,  during  the  course  of  which 
he  displayed  considerable  talent  for  mathe- 
matics, he  in  1787  became  an  assistant  to  a  land- 
surveyor.  He  afterward  began  to  act  as  a  min- 
ing surveyor,  and  was  led  from  some  of  his 
surveys  of  collieries  to  the  idea  of  framing  a 
mode!  of  the  strata  of  a  coal  country,  composed 
of  the  materials  of  the  strata  reduced  to  a  scale, 
and  placed  in  their  relative  positions  to  each 
other.  He  next  began  seriously  to  conteinplate 
the  composition  of  regular  and  extensive  works 
on  the  subject  of  geology,  and  in  1815  he  was 
able   to  submit  a  complete  colored  map   of  the 


strata  of  England  and  Wales  to  the  Society  o{ 

Arts. 

Smith,  William  Farrar,  .\merican  soldier: 
b.  St.  Albans,  Vt.,  17  Feb.  1824;  d.  Philadelphia, 
Pa.,  28  Feb.  1903.  He  was  graduated  from  the 
United  States  Military  Academy  in  1845,  and 
was  commissioned  2d  lieutenant  in  the  Topo- 
graphical Engineers,  and  from  1846-8  was  assist- 
ant professor  of  mathematics  at  the  academy. 
At  the  beginning  of  the  Civil  War  he  served 
under  Gen.  Butler,  but  later  received  command 
of  a  division  of  the  Army  of  the  Potomac 
which  participated  in  the  siege  of  Yorktown 
and  in  the  battles  of  Williamsburg,  Malvern 
Hill,  and  Antietam.  He  also  took  part  in  the 
battles  of  Fredericksburg  (1862)  and  Gettys- 
burg (1863).  In  1863  he  was  appointed  chief 
engineer  of  the  Army  of  the  Cumberland  and 
planned  the  battles  of  Brown's  Ferry  and  Mis- 
sionary Ridge.  At  the  close  of  the  war  he 
resigned  from  the  army  and  became  president 
of  the  International  Ocean  Telegraph  Company 
and  of  the  New  York  Board  of  Police. 

Smith,  William  Henry,  American  journal- 
ist:  b.  Austerlitz,  N.  Y..  i  Dec.  1833;  d.  Lake 
Forest,  111.,  27  July  1896.  He  turned  to  news- 
paper work  in  1854,  being  attached  to  the  Cin- 
cinnati Times,  first  as  reporter  and  later  as 
managing  editor.  At  the  beginning  of  the  Civil 
War  he  was  an  editorial  writer  on  the  Ga- 
sctte,  where  his  pen  was  active  in  the  support 
of  the  government.  In  1864-6  he  was  secretary 
of  state  of  Ohio,  but  resigned  before  the  com- 
pletion of  his  second  term  and  established  the 
Evening  Chronicle  at  Cincinnati.  In  1870  he 
became  general  manager  of  the  Western  Associ- 
ated Press,  and  in  1883  at  the  consolidation  of 
the  New  York  and  Western  associations  re- 
tained the  general  managership  of  the  body. 
Meantime,  in  1877,  he  had  been  appointed  col- 
lector of  the  port  of  Chicago,  and  he  was  instru- 
mental in  introducing  customs  methods  to 
hannonize  with  the  civil  service  policy  of  the  gov- 
ernment. He  published  'The  St.  Clair  Papers' 
C1882).  a  biography  of  Charles  Hammond,  and 
a  'Political  History  of  the  United  States.' 
During  researches  in  the  British  Museum  he 
found  unpublished  letters  of  Washington  to 
Col.  Henry  Bouquet  and  detected  errors  in  those 
published  by  Jared  Sparks.  At  the  time  of  his 
death  he  was  engaged  on  the  'Life  and  Adminis- 
tration of  President  Rutlierford  B.  Hayes'  and 
since  his  death  has  appeared  his  'Political  His- 
tory of  Slavery'    (1903). 

Smith,      William       Robertson,       Oriental 

scholar:  b.  1846:  d.  31  March  1894.  He  was  the 
son  of  the  Free  Church  minister  at  Keig,  Aber- 
deenshire: was  educate^  at  Aberdeen  University, 
where  he  graduated  in  1865,  taking  the  highest 
honors.  Subsequently  he  spent  some  time  at  the 
New  College.  Edinburgh,  and  continued  his 
German  studies  at  Bonn  and  Gottingien,  whert 
his  ideas  upon  scientific  research  were  acquired. 
Thereafter,  from  1868  to  1870  he  acted  as  assist- 
ant to  Professor  Tait,  professor  of  physics  in 
Edinburgh  L^niversity.  In  1870  he  was  ap- 
pointed to  the  chair  of  Hebrew  and  New  Testa- 
ment e.xegesis  in  the  Free  Church  College  at 
.\berdeen.  His  free  criticism  of  the  Old  Testa- 
ment writings  resulted  in  a  charge  of  heresy, 
and  after  prolonged  discussion  in  the  Free 
Church  courts,  during  which  his  honesty  was 
no   less   conspicuous   than  his   learning,   he  was 
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removed  from  his  professorship  in  1881.  From 
this  period  he  became  associated  with  Professor 
Baynes  in  ;he  editorship  of  the  'Encyclopedia 
Britannica,'  and  when  the  latter  died  he  suc- 
ceeded to  the  position  of  editor-in-chief.  Mean- 
while he  had  visited  Arabia  in  1879-80,  where  he 
gained  an  intimate  knowledge  of  the  people  and 
their  language,  which  qualified  him  to  fill  the 
position  of  professor  of  Arabic  in  Cambridge 
University,  to  which  he  was  appointed  in  1883. 
Subsequently  he  became  a  fellow  of  Christ's  Col- 
lege, and  in  1886  he  was  elected  university 
librarian,  a  post  which  he  exchanged  in  1889  for 
the  .Adams  professorship  of  .Arabic.  Probably 
his  most  popular  works  are  'The  Old  Testament 
in  the  Jewish  Church'  (1881),  and  the 
•Prophets  of  Israel'  (1882).  But  he  is  best 
known  to  scholars  as  the  author  of  'Kinship  and 
Marriage  in  Early  Arabia'  (1885)  ;  and  his  first 
series  of  Burnett  lectures,  'Religion  of  the 
Semites:  Fundamental  Institutions'    (1889). 

Smith,  Sir  William  Sidney,  British  naval 
officer:  b.  Westminster  21  June  1764;  d.  Paris 
26  May  1840.  He  entered  the  navy  in  1777  and 
was  assigned  to  one  of  the  ships  engaged  in  de- 
fending the  English  right  to  the  American  colo- 
nies. In  1783  he  w-as  promoted  to  the  rank  of 
port-captain,  and  attained  distinction  for  valu- 
able service  rendered  in  defending  the  coast  of 
Syria  against  Napoleon  in  1799,  and  in  the  battle 
of  Ale.xandria.  In  1807  he  was  responsible  for 
the  destruction  of  a  Turkish  squadron  off  the 
Dardanelles.  He  was  made  an  admiral  of  the 
British  navy  in  1821.  Consult:  Barrow,  'Life 
of  Admiral  Sir  William  Sidney  Smith,'  and 
Marshall,  'Royal  Naval  Biography,'  Vol.  I. 

Smith,  William  Sooy,  American  army  offi- 
cer and  engineer:  b.  Tarlton,  Ohio,  22  July  1830. 
He  was  graduated  from  the  United  States  Mili- 
tary Academy  in  1853  and  assigned  to  frontier 
duty.  The  following  year  he  resigned  his  com- 
.iiission  for  more  active  life,  and  became  assist- 
ant engineer  of  the  Illinois  Central  Railroad. 
He  practised  the  profession  of  an  engineer  in 
various  cities  of  the  United  States  until  tlie  be- 
ginning of  the  Civil  War,  when  he  entered  the 
volunteer  service.     He  was  promoted  brigadier- 

fencral  15  .April  1862,  and  commanded  success- 
ully  the  2d  division  of  the  Army  of  the  Ohio, 
the  1st  division  of  the  i6th  Army  Corps,  and  the 
cavalry  division  of  the  Department  of  the  Ten- 
nessee, but  was  obliged  to  retire  from  active 
service  on  account  of  prolonged  illness  in  1864. 
His  fame  as  an  engineer  rests  upon  his  many 
improvements  of  the  method  of  sinking  founda- 
tions for  the  security  of  high  buildings,  and  in 
the  use  of  pneumatic  caissons  in  bridge  build- 
ing. His  name  is  identified  with  the  building 
of  the  first  steel  bridge,  a  structure  which  spans 
the  Missouri  at  Glasgow,  the  construction  of  the 
VVangoshanec  Lighthouse  in  the  Straits  of 
Mackinac,  the  Hudson  River  tunnel,  and  other 
bridge  and  r.iilway  work  throughout  the  United 
States  and  Canada. 

Smith  College,  located  at  Northampton, 
Mass.  It  w;l^  founded  by  Sophia  Smilh,  who 
bequeathed  $365,000  for  "an  instiliition  oi  learn- 
ing for  the  higher  education  of  young  women, 
with  the  design  to  furnish  them  means  and  fa- 
cilities for  education  equal  to  those  which  arc 
afforded  in  the  colleges  for  young  men."  The 
college  was  incorporated  in  187 1.  and  opened  to 
students  in   1875;   it  is   unsectarian   in   ils   man- 


agement and  instruction.  The  college  has  con- 
ferred the  three  degrees  of  A.B..  B.L.,  and  B.S.. 
but  after  1904  will  confer  only  the  degree  01 
A.B.  The  course  includes  a  year's  work  in 
eight  required  subjects,  including  Bible  study, 
a  major  study  consisting  of  related  cour.ses  in 
the  junior  and  senior  years,  two  three-hour 
courses  in  the  junior  and  senior  years,  one  of 
which  must  be  in  a  department  entirely  dif- 
ferent from  the  major  study,  and  free  electives 
to  complete  the  required  number  of  hours.  The 
curriculum  includes  music  and  art,  and  a  certain 
amount  of  technical  work  in  each  department 
when  combined  with  theoretical  courses  counts 
toward  the  degree.  Formerly  the  departments 
of  music  and  art  were  organized  as  separate 
schools,  but  in  1902  were  co-ordinated  with  the 
other  collegiate  studies.  The  college  was  among 
the  first  to  recognize  music  and  art  among  the 
qualifications  for  the  degree.  Graduate  work 
is  provided  for,  and  the  degrees  of  A.M.  and 
Ph.D.  are  conferred.  Twenty-nine  scholarships 
are  provided,  the  largest  of  which  has  a  fund  of 
$10,000;  there  are  also  fellowships  for  advanced 
work  in  philosophy  and  psychology,  botany  and 
zoology ;  and  the  college  aids  in  the  support  of 
the  American  women's  table  at  the  zoological 
station  at  Naples,  entitling  graduates  to  ap- 
pointment to  this  station.  Physical  training  is 
required  of  students,  and  much  interest  is  also 
taken  in  out-door  sports.  The  college  has  a 
large  and  beautiful  campus,  including  the 
botanical  gardens;  the  buildings  Cin  1904)  are 
College  Hall,  Seelye  Hall,  Lilly  Hall  of  Science, 
■'."hemistry  Ha!!,  the  Observatory,  Music  Hall, 
the  Hellyer  Art  (iallcry,  the  .Alumna;  Gymna- 
sium, the  Lyman  Plant  House,  the  Students' 
Building,  the  centre  of  the  students'  social  life, 
with  a  large  hall,  rooms  for  clubs,  etc.,  and  a 
reading  room,  and  14  dwelling  houses.  The 
library  contained  7,000  volumes  in  1904  and  the 
Northampton  Public  Library  and  the  Forbes 
Library  are  also  open  to  students.  The  pro- 
ductive funds  i'l  1904  amounted  to  $1,078,000; 
the  students  numbered  1,033,  and  the  fac 
ulty  98. 

Smith  Sound,  a  passage  of  water  at  the 
northern  e.Ntreniity  of  Baffin  Bay,  between 
Peary  Land,  in  Greenland,  and  Kllesmere  Land. 
It  leads  from  Baflin  Bay  into  Kane  Basin,  a  body 
of  water  about  no  miles  long.  Its  southern  en- 
trance was  discovered  by  Baflin  in  lOiO.  In 
1854  it  was  surveyed  by  a  United  States  expedi- 
tion under  Dr.  Elisha  Kent  Kane. 

Smith'field,  a  historic  square  in  London, 
a  little  riDrlh  of  Newgate  and  west  of  .Alders- 
gate,  which  was  until  1855  the  only  cattle  mar- 
ket in  London.  It  was  outside  the  old  city 
walls,  and  in  the  nth  century  was  an  open 
spot  where  the  citizens  delighted  lo  promenade. 
Before  the  days  of  Tyburn.  Sniithfield  (now 
called  West  Sniithfield  to  distinguish  it  from 
l'2ast  Smithficld,  Tower  Hill)  was  the  place  of 
public  execution.  Here  Sir  William  Wallace, 
and  Mortimer,  I'^arl  of  March,  suffered  death; 
here  Walworth,  the  mayor,  stabbed  Wat  lyler ; 
and  here  J:ick  Straw  was  hanged.  Tournaments 
were  held  on  this  spot;  Edward  111.  celebrated 
the  deeds  of  Cressy  and  Poitiers  by  mimic  feats 
of  arms  here;  and  here  Richard  II.  gave  a 
three  days'  tournament  to  celebrate  his  marriage. 
.A  more  terrible  page  of  history  tells  of  the 
murders   by   way  of  burning  which   took   place 
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here  in  the  name  of  religion.  Bartholomew- 
Fair,  so  often  mentioned  in  literature,  was  held 
at  Smithfield.  (See  Bartholomew  Fair.)  We 
find  mention  of  a  cattle  market  having  been  held 
here  as  far  back  as  1 150.  The  corporation  had 
official  control  over  the  market  for  above  500 
years,  dating  from  1345. 

Smithfield  (W.  Va.),  Engagement  at. 
This  place,  near  the  east  bank  of  the  Opequon, 
on  the  road  from  Charlestown  to  Bunker  Hill, 
was  the  scene  of  many  skirmishes  and  minor 
engagements  during  the  Civil  War,  one  of  which, 
at  least,  deserves  to  be  noted.  On  28  Aug.  1864, 
after  General  Early  had  recrossed  the  Opequon 
from  his  engagement  at  Shepherdstovvn  (q.v.), 
General  Sheridan  advanced  his  army  from  Hall- 
town  toward  Charlestown  and  the  Opequon. 
General  Merritt's  cavalry  division  marched  by 
way  of  Lee  Town,  attacked  Fitzhugh  Lee's  cav- 
alry at  that  place,  and  drove  it  through  the 
village,  back  through  Smithfield,  and  across  the 
Opequon.  Next  morning  Merritt  crossed  the 
Opequon  and  was  on  his  way  to  beat  up  Early 
at  Bunker  Hill,  when  he  was  met  by  Early, 
with  the  divisions  of  Ramseur  and  Gordon  and 
driven  back  across  the  Opequon.  There  was  an 
artillery  duel  across  the  stream  and,  the  Con- 
federate cavalry  crossing,  Alerritt  was  driven 
from  Smithfield  and  two  miles  beyond,  in  the 
direction  of  Charlestown.  Early  re-established 
his  cavalry  east  of  the  Opequon,  and  marched 
his  infantry  back  to  Bunker  Hill.  Late  in  the 
day  Ricketts'  division  of  infantry  came  to  Mer- 
ritt's assistance  and  drove  the  Confederate  cav- 
alry from  Smithfield  and  across  the  Opequon, 
and  INIerritt  resumed  his  position  at  the  Smith- 
field  bridge.  The  Union  loss  was  about  35 
killed  and  wounded ;  tlie  Confederate  loss,  10 
killed  and  75  wounded.  £.  A.  Carman. 

Smithson,  James,  founder  of  the  Smith- 
sonian Institution  at  Washington:  b.  Weston, 
Super-Mare,  Somerset,  England,  about  1765; 
d.  Genoa,  Italy,  27  June  1829.  His  mother 
at  the  time  of  his  birth  was  the  widow  of 
James  Macie,  a  country  gentleman  of  an  old 
family.  Smithson  describes  himself  in  his  final 
will  as  "son  to  Hugh,  first  Duke  of  Northum- 
berland, and  Elizabeth,  heiress  of  the  Hunger- 
fords  of  Studley,  niece  to  Charles  the  Proud, 
Duke  of  Somerset."  Smithson  seems  himself 
to  have  observed  no  reticence  about  what  he 
thought  the  true  facts  of  his  birth,  but  the  name 
of  Macie  appears  to  have  been  imposed  upon  him 
from  his  youth  by  his  parents,  and  his  feeling 
that  he  must  create  for  himself  a  position  which 
his  birth  had  denied  him,  is  perhaps  a  reason  for 
his  subsequent  bequest  to  the  United  States  of  the 
means  which  founded  the  institution  bearing  the 
name  which  he  had  later  assumed,  and  which  was 
the  family  name  of  Sir  Hugh  Smithson,  the  first 
Duke  of  Northumberland.  It  cannot  but  be  sup- 
posed that  something  of  this  kind  was  in  his 
mind  when  he  wrote  "My  name  shall  live  in  the 
memory  of  man  when  the  titles  of  the  Northum- 
berlands  and  the  Percys  are  extinct  and  for- 
gotten." 

Nothing  material  is  remembered  of  his  life 
at  Oxford,  where  he  entered  under  the  name  of 
Macie  as  a  gentleman  commoner  in  1782,  though 
he  appears  to  have  been  partly  occupied  in 
chemistry,  which  was  the  scientific  interest  of 
his  later  life,  and  this  at  a  time  when  the  study 


of  physical  science  was  almost  unknown  in  the 
university.  He  was  graduated  at  Pembroke  Col- 
lege with  the  degree  of  Master  of  Arts  in  1786, 
and  was  admitted  as  a  fellow  of  the  Royal  So- 
ciety in  the  following  year  on  the  recommenda- 
tion of  Cavendish  and  other  eminent  fellows  of 
the  Society.  Smithson  published  in  all  27  scien- 
tific papers,  eight  in  the  Philosophical  Transac- 
tions between  1791  and  1807,  one  in  the  'Philo- 
sophical Magazine'  and  18  in  'Thomson's  An- 
nals of  Philosophy'  between  1819  and  1825. 

Professor  F.  W.  Clarke  gives  the  following 
view  of  the  value  of  Smithson's  scientific  work : 

"To  theory  Smithson  contributed  little,  if 
anything;  but  from  a  theoretical  point  of  view 
the  tone  of  his  writings  is  singularly  modern. 
His  work  was  mostly  done  before  Dalton  had 
announced  the  atomic  theory,  and  yet  Smithson 
saw  clearly  that  a  law  of  definite  proportions 
must  exist,  although  he  did  not  attempt  to  ac- 
count for  it.  His  ability  as  a  reasoner  is  best 
shown  in  his  paper  upon  the  Kirkdale  bone 
cave  which  Penn  had  sought  to  interpret  by 
reference  to  the  Noachian  deluge.  A  clearer  and 
more  complete  demolition  of  Penn's  views  could 
hardly  be  written  to-day.  Smithson  was  gentle 
with  his  adversary,  but  none  the  less  thorough 
for  all  his  moderation.  He  is  not  to  be  classed 
among  the  leaders  of  scientific  thought ;  but  his 
ability,  and  the  usefulness  of  his  contributions  to 
knowledge,  cannot  be  doubted." 

An  important  ore  of  zinc  was  named  Smith- 
sonite  after  him. 

That  he  held  a  high  place  among  his  con- 
temporaries is  evident  from  the  fact  that  the 
President  of  the  Royal  Society  in  a  necrology 
for  the  year  1829  associated  the  name  of  Smith- 
son  with  those  of  Wollaston,  Young  and  Davy, 
saying  that  "he  was  distinguished  by  the  inti- 
mate friendship  of  Mr.  Cavendish,  and  rivaled 
our  most  expert  chemists  in  elegant  analyses." 
He  was,  then,  most  noted  in  this  connection, 
and  exhibited  an  industry  the  more  creditable 
to  him,  since  he  was  at  this  time  a  man  of  large 
means.  Of  Smithson's  later  life  little  is  known, 
but  his  declinnig  years  appear  to  have  been 
tried  by  paniful  infirmities.  He  lived  in  these 
years  principally  in  Paris  and  Genoa,  and  one 
gathers  from  his  letters  and  from  the  uniform 
consideration  with  which  he  speaks  of  others, 
and  from  kind  traits  which  he  showed,  the 
impression  of  an  innately  gentle  nature,  but  also 
of  a  man  who  was  renouncing,  not  without  bit- 
terness, the  youthful   hope  of  fame. 

Smithson's  will,  dated  from  London  23  Oct. 
1826,  is  a  brief  document  leaving  his  property  to 
a  nephew,  and  in  the  case  of  the  death  of  the 
nephew  without  leaving  a  child,  he  adds :  "I 
then  bequeath  the  whole  of  my  property  to  the 
L'nited  States  of  America  to  found  at  Washing- 
ton, under  the  name  of  the  Smithsonian  Institu- 
tion, an  establishment  for  the  increase  and  dif- 
fusion of  knowledge  among  men." 

The  will  was  proved  in  the  Prerogative 
Court  of  Canterbury,  the  value  of  the  effects 
being  sworn  to  be  not  over  ii20,ooo,  a 
sum  much  larger  in  relative  importance  at  the 
time  than  it  would  be  now.  The  money  ap- 
pears to  have  come  from  his  mother's  family: 
there  is,  at  least,  no  indication  that  any  portion 
whatever  of  the  Smithson  bequest  was  derived 
from  his  Northumberland  ancestry.  It  is  not 
definitely   ascertained    why    Smithson   made   the 
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United  States  his  legatee,  in  which  he  is  not 
known  to  have  had  any  correspondent  or  friend. 

Smithson  was  buried  in  the  little  English 
cemetery  on  the  heights  of  San  Benigno,  the  re- 
mains and  monuments  in  which  are  now  being 
removed  by  the  Italian  government  to  another 
location.  The  regents  of  the  Smithsonian  Insti- 
tution, who  had  caused  a  tablet  to  be  erected  to 
him  in  the  cemetery  and  in  the  church,  on  the 
removal  of  the  cemetery,  appointed  one  of  their 
number,  Doctor  Ale.xander  Graham  Bell,  to 
bring  the  remains  from  Genoa  to  Washington, 
where  they  arrived  in  the  early  part  of  1904, 
being  brought  from  New  York  to  Washington, 
by  order  of  the  President  of  the  United  States 
upon  a  government  vessel,  and  transferred  from 
the  Washington  Navy  Yard,  under  military  and 
naval  escort,  to  the  Smithsonian  building.  Here 
they  are  momentarily  reposing  at  the  time  this 
is  written  (March,  1904)  until  Congress  shall 
make  some  fitting  permanent  disposition  of 
them. 

Consult:  Rhees,  'James  Smithson  and  His 
Bequest'  in  Volume  XXL,  Smithsonian  Mis- 
cellaneous Collections ;  Langley,  'James  Smith- 
son'  in  'The  Smithsonian  Institution,  1846-1896. 
The  History  of  Its  First  Half  Century'    (1897). 

S.    P.    L.^NGLEY, 

Lale  Secretixry  Smithsonian  Institution. 

Smithsonian  Institution,  The,  an  estab- 
lishmcMt  at  W'asbington,  founded  under  a  be- 
quest of  James  Smithson  (q.v.),  couched  in  the 
following  terms :  "I  bequeath  the  whole  of  my 
property  to  the  United  States  of  America  to 
found  at  Washington  under  the  name  of  the 
Smithsonian  Institution  an  establishment  for 
the  increase  and  diffusion  of  knowledge  among 
men." 

In  1835,  si.x  years  after  Smithson's  death 
at  Genoa,  Italy,  the  United  States  legation  at 
London  was  notified  that  his  estate,  amounting  in 
value  to  about  £100,000,  was  held  in  possession 
of  the  .'\ccountant  Genera!  of  Ibe  British  Courts 
of  Chancery.  President  Jackson,  in  a  message 
to  Congress,  dated  17  Dec.  1835,  notified  that 
body,  and  after  considerable  debate  a  bill  was 
passed,  and  approved  on  the  1st  of  July  1836, 
authorizing  the  President  to  assert  and  prose- 
cute the  claim  of  the  United  States  to  the 
legacy,  which  it  is  well  to  note  was  relatively 
far  more  considerable  then  than  now,  being 
greater  than  the  endowment  of  any  university 
or  college  in  the  country  except  Harvard  at 
that  time.  The  President  selected  as  agent, 
Richard  Rush,  of  Pennsylvania,  who  proceeded 
to  London  and  entered  a  friendly  suit  in  the 
Courts  of  Chancery,  which  was  settled  in  two 
years.  For  eiglit  years  the  matter  was  dis- 
cussed in  Congress,  until  on  10  Aug.  1846,  an 
act  which  had  passed  both  houses  was  ajiprnved 
by  [he  President,  in  terms  so  broad  as  to  allow 
for  any  future  development  of  the  Institution 
along  any  lines  of  intellectual  advancement. 

System  of  .Idminislration. —  The  establish- 
ment consists  of  the  President  of  the  United 
States,  who  is  the  presiding  officer  ex  otKcio; 
the  Vice-President,  tlie  Cliicf  Justice  of  the 
I'nitcd  .States,  and  the  niemliers  of  the  Cabinet. 
In  addition  to  the  establishment,  there  is  pro- 
vided a  Board  of  Regents,  by  whom  the  business 
of  tlie  Institution  is  ndniinistered,  composed  of 
the    Vice-President   of    the    United    States,    the 


Chief  Justice  of  the  United  States,  three  mem 
bers  of  the  Senate,  three  members  of  the  House 
of  Representatives,  and  si.x  citizens,  two 
of  whom  must  be  residents  of  the  District  of 
Columbia,  and  the  other  four  from  States  of 
the  Union,  but  no  tw-o  from  the  same  State. 
The  Senatorial  Regents  are  designated  by  the 
President  of  the  Senate,  and  those  representing 
the  House  by  the  Speaker  of  the  Ilouse,  the  others 
being  elected  by  Congress  with  the  approval 
of  the  President.  There  is  a  secretary  to  the 
establishment,  who  is  also  secretary  to  the  Board 
of  Regents.  Both  the  Congressional  and  citizen 
Regents  have  been  selected  from  among  the 
most  distinguished  Americans,  and  the  roll  of 
them  for  50  years  contains  the  names  of  many 
eminent  public  men  and  scholars.  The  Regents 
elect  three  of  their  number  as  an  executive 
committee.  The  presiding  officer  of  the  Regents 
is  the  Chancellor,  and  is  elected  by  the  board, 
though  the  position  is  customarily  held  by  the 
Chief  Justice.  The  secretary  of  the  institution, 
whose  office  is  created  by  the  fundamental  act, 
is  elected  by  the  Regents  and  is  the  executive 
officer  of  the  Institution.  He  is  aided  in  his 
work  by  the  assistant  secretary,  by  the  heads 
of  the  various  bureaus  of  the  institution,  and 
by  a  large  corps  of  scientific  men. 

The  Institution  occupies  a  building  in  the 
Mall,  in  the  square  known  as  the  Smithsonian 
Park.  It  was  planned  by  James  Renwick,  was 
begun  in  1847  and  completed  in  1855. 

The  first  secretary  was  Joseph  Henry,  dis- 
tinguished in  science  for  his  epoch-making  dis- 
coveries. It  fell  to  his  lot  more  than  it  could 
to  any  of  his  successors  to  determine  what  form 
the  Institution  should  take,  and  his  "Programme 
of  Organization,"  adopted  at  the  outset  by  the 
Board  of  Regents  as  the  governing  policy,  has 
been  found  broad  enough  for  all  future  time. 
Upon  his  death  he  was  succeeded  in  1878  by 
Spencer  Fullerton  Baird,  the  leading  authority 
on  the  natural  history  of  America,  and  the 
founder  of  the  United  States  Fish  Commission, 
and  upon  his  death  in  1887  the  present  secre- 
tary, Samuel  Pierpont  Langley.  was  elected. 
The  terms  of  each  of  these  three  have  been 
marked  by  some  special  feature:  Henry  de- 
veloped the  system  of  International  Exchanges, 
and  tliat  of  meteorological  observations,  which 
has  since  become  the  Weather  Bureau ;  Baird 
devoted  himself  to  the  development  of  the  Mit- 
seum,  secured  the  erection  of  a  Museimi  build- 
ing, gave  much  attention  to  explorations,  and, 
as  United  States  Commissioner  of  Fish  and 
Fisheries,  secured  the  construction  of  the  ex- 
ploring ship  Albatross,  which  lias  been  of  such 
great  advantage  to  /Vmerican  science. 

In  the  terin  of  the  present  secretary,  the 
National  Zoological  Park  and  the  Astrophysical 
Observatory  have  been  established,  and  a  new 
building  authorized  for  the  National  Museum. 
Important  donations  and  bequests  have  been 
added  to  tlic  permanent  fund,  the  most  notable 
being  the  gift  of  Thomas  G.  Hodgkins,  of 
Setaukct,  New  York,  in  1891,  to  the  amount  of 
nearly  $J50,ooo,  the  income  of  $100,000  of  which 
was  to  be  devoted  to  the  investigation  of  atmo- 
spheric air.  The  Institution  initiated  tlie  work 
devolving  upon  it  by  Mr.  Hodgkins'  bequest  by 
offering  various  prizes,  inchuling  one  of  $10,000 
for  the  most  important  discovery,  within  a  ccr- 
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lain  period,  concerning  atmospheric  air.  This 
unusually  large  prize  stimulated  much  activity, 
and  was  awarded  to  Lord  Rayleigh  and  Profes- 
sor Ramsey  for  the  discovery  of  Argon. 

Objects  of  the  Institution. —  The  broad  pur- 
poses of  the  Institution  are  named  in  the  words 
of  the  founder — "for  the  increase  and  diffusion 
of  knowledge  among  men."  This  was  inter- 
preted by  Henry  in  the  following  words:  *To 
assist  men  of  science  in  making  original  re- 
searches, to  publish  them  in  a  series  of  volumes, 
and  to  give  a  copy  of  them  to  every  first-class 
library  on  the  face  of  the  earth."  It  has  sup- 
plied apparatus,  made  grants  for  experiments, 
and  furnished  information  to  many  thousands 
of  persons.  The  Institution  also  maintains  a 
Table  at  the  Biological  Station  at  Naples.  It 
initiated,  from  the  income  of  its  own  fund,  all 
of  the  activities  imposed  upon  it  by  the  funda- 
mental act,  though  as  these  gradually  grew 
beyond  this  income,  they  were  greatly  aided  by 
appropriations  from  Congress,  through  which 
the  various  bureaus  are  at  present  maintained. 

Publicaticns. —  There  is  no  restriction  as  to 
the  subject  of  publications,  and  they  consist  of 
memoirs  upon  archxology,  astronomy,  ethnology, 
botany,  zoology,  geology,  palxontology,  meteor- 
ology, magnetics,  physics,  physiolog}',  and  phi- 
lology, and  many  other  branches  of  investiga- 
tion. They  cover  the  following  series:  (l) 
*  Annual  Report  of  the  Regents  to  Congress,* 
of  which  the  58th,  that  for  1903,  is  now  in 
press.  Since  1S84  the  'Report  of  the  Museum* 
has  been  printed  in  a  separate  volume.  Part  II. 
(2)  'The  Smithsonian  Contributions  to  Know- 
ledge,* 33  volumes  in  quarto,  containing  nearly 
8,000  pages  and  many  fine  plates.  (.3)  'The 
Smithsonian  Miscellaneous  Collections.*  in  45 
octavo  volumes,  aggregating  about  28,000  pages. 
A  'Quarterly  Issue*  of  this  series  was  begun 
in  1903.  The  foregoing  publications  are  main- 
tained at  the  expense  of  the  original  fund.  (4) 
'The  Bulletins  of  the  National  Museum,'  52 
in  number,  beginning  in  1875.  (5)  'The  Pro- 
ceedings of  the  National  Museum,*  including 
already  over  1,500  separate  papers  embraced  in 

26  annual  volumes,  beginning  in  1878.  (6) 
'Contributions  from  the  United  States  National 
Herbarium,*  of  which  8  octavo  volumes  have 
been  issued.  This  series  was  formerly  published 
by  the  Department  of  Agriculture.  (7)  'The 
Annual  Report  of  the  Bureau  of  American 
Ethnology,'  beginning  in  1879  and  making  a 
series  of  20  illustrated  volumes  (aggregating  24 
parts)  in  royal  octavo.  (8)  'The  Bulletin  of 
the  Bureau  of  American  Ethnologj-,*   of  which 

27  numbers  have  appeared.  (9)  'The  Annals 
of  the  Astrophysical  Observatory,*  of  which  one 
quarto  volume  has  been  issued.  In  1897  a  royal 
octavo  volume  containing  the  history  of  the  first 
half  century  of  the  Institution  was  published. 

Library. —  The  publications  noted  above  have 
been,  since  the  beginning,  distributed  throughout 
the  world,  mostly  to  scientific  and  literary  estab- 
lishments and  libraries ;  and  in  return  the  Insti- 
tution has  received  the  publications  of  like 
organizations,  forming  a  collection  of  books 
which  in  the  departments  of  publications  of 
learned  societies  and  periodicals,  is  one  of  the 
richest  in  the  world.  In  1865  the  library  was 
deposited  with  the  Library  of  Congress  and  is 
now  installed  in  a  special  hall  upon  the  second 


floor  of  the  new  Library  building.  A  working 
library  of  some  20,000  volumes  has  gradually 
grown  up  in  connection  with  the  Institution 
and  its  dependencies.  !Much  attention  was  given 
to  cataloguing  and  bibliography  by  the  first 
assistant  secretary  of  the  Institution,  Charles 
C.  Jewett.  Henry  likewise  was  greatly  interested 
in  this  subject,  and  it  was  due  to  his  initiative 
that  the  Royal  Society  of  London  took  up  its 
catalogue  of  scientific  memoirs,  which  has  since 
developed  into  the  International  Catalogue  of 
Scientific  Literature.  For  this  latter  work  the 
Smithsonian  Institution  is  the  representative  of 
the  LTnited  States. 

The  collection  of  objects  of  art  was  one  of 
the  original  purposes  of  the  Institution,  though 
it  has  been  to  some  extent  held  in  abeyance. 
The  valuable  collection  of  prints  and  art  books 
of  George  P.  Marsh  was,  however,  purchased, 
and  a  room  devoted  to  prints  and  art  books  is 
set  aside  in  the  Smithsonian  building. 

National  Museum. —  The  Smithsonian  Insti- 
tution is  the  only  lawful  custodian  of  "all  objects 
of  art  and  of  foreign  and  curious  research,  and 
all  objects  of  natural  history,  plants,  and  geo- 
logical and  mineralogical  specimens  belonging,  or 
hereafter  to  belong,  to  the  LTnited  States,  which 
may  be  in  the  city  of  Washington.'*  Out  of  this 
provision  in  the  fundamental  act  there  grew  the 
National  Museum.  The  fundamental  act  was 
supplemented  by  an  act  of  Congress,  approved 
in  1880,  which  provides  that  "all  collections  of 
rocks,  minerals,  soils,  fossils,  and  objects  of 
natural  historj',  archaeology,  and  ethnology,  made 
by  the  Coast  and  Interior  Survey,  the  Geological 
Survey,  or  by  any  other  parties  for  the  govern- 
ment of  the  United  States,  when  no  longer 
needed  for  investigations  in  progress,  shall  be 
deposited  in  the  National  Museum."  The 
nucleus  of  the  Museum  was  the  cabinet  of  min- 
erals of  Smithson,  the  results  of  the  Wilkes 
exploring  expedition,  and  the  national  cabinet  of 
curiosities  which  had  been  kept  in  the  Patent 
Office.  Its  collections  are  kept  in  the  greater 
part  of  the  Smithsonian  building  and  in  the  I 
so-called  National  Museum  building  erected  in  | 
1881.  Since  that  year  over  5.000,000  persons 
have  visited  the  Museum  building,  and  nearly 
3,000.000  persons  the  Smithsonian  building. 
The  Museum  covers  all  departments  of  science, 
includes  technology  and  American  history,  and 
numbers  at  the  present  time  over  5.600,000  speci- 
mens. It  has  also  been  charged  for  the  Smith- 
sonian Institution  with  representation  at  various 
international  expositions,  whereby  its  methods 
have  been  made  known  and  the  spread  of  mu- 
seums generally  greatly  furthered.  The  Institu- 
tion has  been  represented  at  Philadelphia  in 
1876,  at  Berlin  in  1880,  at  London,  Louisville, 
and  Cincinnati  in  1883,  at  New  Orleans  in  1885, 
at  Paris  in  1889,  at  Chicago  in  1893,  at  Atlanta 
in  189s,  at  Nashville  in  1897,  at  Omaha  in  1808, 
at  Paris  in  1900,  at  Buffalo  in  1901,  and  at 
St.  Louis  in  1904,  and  has  received  many  medals 
and  diplomas  upon  these  occasions.  The  Mu- 
seum is  strongest  in  everything  that  pertains  to 
American  archaeology  and  ethnology,  natural 
history  and  geology,  being  superior  in  these 
regards  to  any  other.  It  has  also  very  con- 
siderable collections  in  all  branches  of  know- 
ledge that  lend  themselves  to  study  by  specimens, 
and  has  by  its  methods  of  installation  and  label- 
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ing  been  of  great  service  to  the  museums  of 
the  world  in  pointing  the  way  to  improved 
methods.  I^Iany  of  these  are  due  to  George 
Brown  Goode,  assistant  secretary  in  charge  of 
the  Museum  from  1S87  to  1896.  Recently  a 
Children's  Room,  which  is  intended  to  serve  as 
a  model  of  a  small  museum  for  interesting  and 
instructing  children,  has  been  established. 

International  Exchanges. —  The  system  of  In- 
ternational Exchanges,  begun  in  1850,  was  de- 
signed for  a  free  interchange  of  publications 
between  men  of  science  in  various  parts  of  the 
world.  It  established  a  body  of  correspondents 
which  now  numbers  nearly  44,000,  mostly  abroad. 
In  1867  Congress  assigned  to  the  Institution 
the  duty  of  exchanging  for  the  benefit  of  the 
Library  of  Congress,  50  sets  (a  number  since 
increased  to  100)  of  all  government  pub- 
lications, and  in  1889  a  treaty  was  entered 
into  between  the  United  States  and  other  coun- 
tries, in  which  this  entire  matter  of  exchange 
of  scientific  and  government  publications  was 
fixed.  This  branch  of  the  service,  while  not 
having  a  large  space  in  the  public  eye,  has  been 
of  great  convenience  to  scientific  men,  of  use  in 
developing  the  libraries  of  this  country,  and  in- 
directly has  stimulated  scientific  research  and 
publication,  since  by  relieving  scientific  societies 
and  individuals  of  the  expense  of  exchanging 
their  own  publications,  it  has  set  large  sums  of 
money  free  for  research. 

Bureau  of  American  Ethnology. —  This  bu- 
reau is  an  outgrowth  of  researches  beginning 
early  in  the  history  of  the  Institution,  whose 
first  publication  in  the  series  'Contributions  to 
Knowledge'  was  on  'Ancient  Monuments  in  the 
Mississippi  Valley,'  by  Squier  and  Davis.  In 
its  present  form  the  work  of  the  Bureau  was 
commenced  in  1872  by  Major  J.  W.  Powell,  at 
the  request  of  the  Commissioner  of  Indian 
Affairs,  who  desired  trustworthy  information 
concerning  the  afiinities  of  the  Indian  tribes. 
In  1879  the  Bureau  was  definitely  organized 
under  the  direction  of  the  Smithsonian  Institu- 
tion, and  Major  Powell  was  made  director,  serv- 
ing in  that  capacity  until  his  death  in  igo2.  The 
Bureau  has  engaged  in  researches  in  the  lan- 
guages, habits,  customs,  tribal  organization,  gov- 
ernment, mytlis  and  ceremonies  of  tlie  American 
Indians,  and  it  is  proposed  to  summarize  this 
material  in  a  cyclopedia  of  American  Indians, 
shortly  to  be  published.  It  has  also  issued  the 
voluminous  publications  already  alluded  to, 
which  contain  information  of  importance  with 
regard  to  the  political  dealings  of  the  United 
States  govermnent  with  the  Indian  tribes. 

Astrof'hysical  Observatory. —  'I'he  Astrophysi- 
cal  Observatory  was  established  in  1890  under 
the  inuncdiate  direction  of  the  present  secretary. 
It  has  been  devoted  in  the  main,  to  researches 
in  regard  to  that  invisible  porti<in  of  the  solar 
spectrum  which  lies  beyond  the  limit  of  the  red. 
This  work,  first  rendered  possible  by  Mr.  Lang- 
ley's  invention  of  the  bolometer,  has  been  carried 
still  further,  resulting  in  a  great  map  of  the 
infra-red  solar  spectrum  completed  in  1899, 
which  extends  our  knowledge  of  the  spectrum 
to  many  times  that  known  to  Newton.  It  is 
believed  that  these  studies  will  prove  of  great 
practical  importance,  since  they  have  to  do  with 
that  region  of  the  spectrum  which  includes  the 


greater  portion  of  the  energy  of  the  sun,  which 
through  its  heat  affects  climate  and  crops.  Im- 
portant expeditions  were  sent  out  in  1900  and 
igoi  to  observe  the  total  solar  eclipses  of  those 
years,  and  especially  valuable  results  were  ob- 
tained at  that  of  1900,  including  photographs  of 
the  solar  corona  of  unexampled  size  and  ex- 
cellence. 

National  Zoological  Park. —  The  National 
Zoological  Park  was  established  by  Congress 
in  1890  at  the  initiative  of  the  present  secretary, 
to  secure  the  preservation  of  such  American 
animals  as  are  upon  the  verge  of  extinction,  and 
also  for  the  pleasure  and  instruction  of  the 
people.  The  park  is  situated  upon  Rock  Creek, 
two  miles  north  of  the  centre  of  the  city,  and 
has  an  area  of  167  acres,  being  four  times  as 
large  as  the  Zoological  Garden  at  London.  It 
is  amply  supplied  with  water,  and  its  surface  is 
of  a  varied  and  picturesque  character.  The  col- 
lection comprises  about  one  thousand  animals, 
mostly  American  species. 

Summing  up  what  has  been  said  about  the 
Smithsonian  Institution,  we  see  that  it  occupies 
the  exceptional  position  of  a  ward  of  the  gov- 
ernment, its  regents  expending  its  own  income, 
which  is  largely  supplemented  by  direct  govern- 
ment grants  for  its  museum  and  other  bureaus ; 
while  through  its  extended  system  of  publica- 
tions, its  library  and  its  means  for  encouraging 
research  and  diffusing  knowledge,  through  a 
body  of  over  30,000  correspondents  abroad  and 
approximately  half  that  number  at  home,  it 
occupies  its  actual  place  in  the  scientific  activities 
of  the  day. 

See  <The  Smithsonian  Institution,  1846-96, 
the  History  of  its  First  Half  Century,'  edited 
by  George  Brown  Goode. 

S.    P.    L.VNCLEY, 

La/e  Scire/ary  Smithsonian  Inslilii/ion. 

Smithsonite,  in  mineralogy  a  name  applied 
to  tile  carbonate  of  zinc  as  it  occurs  in  nature. 
It  occurs  in  cr\-stallized  forms  of  the  rhombo- 
hcdral  system,  with  perfect  cleavage.  Also  as 
renifonn,  botryoidal,  and  stalactitic  masses;  and 
again  granular  to  compact  massive  or  earthy. 
In  this  latter  form  it  is  impure  and  varies  from 
grayish-white  to  dark  gray-brown,  brownish-red, 
or  brownish-black,  and  is  known  as  "dry  bone" 
by  American  miners.  In  the  purer  forms  it  has 
a  vitreous  lustre  inclining  to  pearly,  with  the 
color  varying  from  white  to  grayish,  greenish, 
or  brownish,  a  white  streak,  and  a  translucent 
to  almost  transparent  character.  Its  hardness  is 
6  per  cent  the  scale,  and  its  specific  gravity  4  to 
4.45.  In  the  I'nited  States  it  occurs  in  New 
Jersey,  near  I'ranklin  I'urnace,  Pennsylvania, 
Wisconsin,  Minnesota,  Missouri,  Arkansas,  and 
other   States. 

Smithwork.     See  Metal  Work. 

Smoke,  the  exhalation  or  visible  vapor 
that  arises  from  a  substance  burning.  In  its 
more  extended  sense  the  word  smoke  is  applied 
to  all  the  volatile  products  of  combustion,  which 
consist  of  gaseous  exlialations  cliargcd  with  mi- 
nute portions  of  carbonaceous  matter  or  soot ; 
but,  as  often  used  in  reference  to  what  are  called 
smoke-consuming  furnaces,  the  term  is  fre- 
quently employed  to  express  merely  the  car- 
bonaceous matter  which  is  held  in  suspension  by 
the  gases. 
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Smoke  Nuisance.  Various  measures  have 
been  taken  both  in  England  and  the  United 
States  to  overcome  the  evil  effects  of  coal  smoke, 
especially  in  large  cities.  In  1875  a  Public 
Health  Act  was  passed  in  England  to  prevent 
nuisance  from  smoke  in  towns  which  provided 
that  all  fireplaces,  furnaces  and  chimneys  (ex- 
clusive of  the  chimneys  of  a  private  dwelling) 
must  be  so  constructed  as  to  consume  their 
smoke,  under  a  penalty  not  exceeding  $25  nor 
less  than  $10,  on  a  second  conviction  $50.  Sim- 
ilar laws  apply  to  railway  locomotives  and  river 
steamers.  In  the  United  States  various  laws 
have  been  passed  by  State  legislatures  and 
municipal  bodies.  But  these  enactments  have 
only  been  partially  successful.  There  are  many 
practical  difficulties  in  the  vjiy  of  consuming 
smoke,  but  experience  has  shown  that  none  of 
them  are  insuperable.  The  principle  involved 
is  that  of  mixing  air  with  the  combustible  vapors 
and  gases  generated  by  the  action  of  heat  on 
the  fuel,  so  that  by  virtue  of  a  due  supply  of 
oxygen  they  may  be  made  to  burn  with  flame, 
and  become  entirely  converted  into  incombustible 
and  invisible  vapors  and  gases.  Consult  Pop- 
plewcll,    "Consumption   of   Smoke.' 

Smoke-tree,  an  arborescent  shrub  (Cotinus, 
or  Rhus  cotinus)  indigenous  to  Europe,  and 
also  called  Venetian  Sumach ;  or  the  similar 
American  species  {Cotinus  cotinoidcs) .  They 
are  shapely,  tall  and  much  branched  and  have 
oval  leaves  and  terminal,  large,  loose  panicles 
of  greenish,  polygamus  5-parted  flowers.  These 
are  chiefly  abortive,  and  the  long  pedicels  become 
very  plumose  in  fruit,  and  seem  to  smother 
the  plants  as  by  smoke,  with  their  feathery  soft 
masses,  which  are  pale  green  or  reddish  in  hue. 
The  soft  orange-colored  wood  yields  a  valuable 
dye-stuil  called  young  fustic,  and  the  leaves  of 
the   European  species  are  used   in  tanning. 

Smokeless  Powders  are  the  modern  explo- 
sives which  have  replaced  black  gunpowder  for 
use  as  propellents  in  guns.  Such  powders  are 
styled  smokeless  because  they  give  rise  to  com- 
paratively little  smoke  when  fired.  This  is  due 
to  the  fact  that  the  products  of  their  com- 
bustion are  practically  all  gaseous  at  the  tem- 
perature of  explosion.  Black  gunpowder  gives 
rise  to  much  smoke  when  fired  because  57  per 
cent  by  weight  of  the  products  of  its  com- 
bustion form  solid  matter  on  cooling  and  there- 
fore precipitate  rapidly  out  of  the  atmosphere. 
While  smokelessness  or  smoke-weakness  offer, 
for  many  military  purposes,  the  distinct  advan- 
tages that  they  permit  of  a  clear  atmosphere 
being  maintained  during  an  engagement ;  that 
they  prevent  the  enemy  from  readily  locating 
the  spot  from  which  a  shot  was  fired ;  and  that 
they  do  not  readily  foul  the  bores  of  the  gims 
in  which  they  are  used,  these  modern  powders 
possess  the  still  more  important  advantage  that, 
weight  for  weight,  they  are  much  more  power- 
ful than  black  gunpowder.  In  consequence  of 
this  we  not  only  by  their  use  are  able  to 
impart  higher  velocities  to  our  projectiles  and 
thus  secure  flatter  trajectories,  greater  ranges, 
and  better  penetrations  than  were  before  pos- 
sible, but  the  soldier  or  the  ammunition  wagon 
now  carries  less  weight  for  the  same  number 
of  rounds  of  ammunition  or  a  greater  number 
of  rounds  of  ammunition  for  the  same  weight 
The   earliest   experiments   with   smokeless   pow- 


der were  made  by  the  English  chemist,  Howard, 
in  1800,  when  he  tested  the  properties  of  his 
newly  discovered  mercuric  fulminate  and  found 
that  though  this  violent  agent  produced  little 
smoke,  imparted  a  low  velocity  to  the  projectile 
and  but  a  slight  recoil  to  the  piece,  it  burst  the 
chamber  and  demonstrated  its  unfitness  to  com- 
pete with  gunpowder  as  a  ballistic  agent,  though 
it  has  found  a  limited  use,  when  mixed  with 
solid  diluents  which  act  as  restrainers,  in  am- 
munition for  parlor  rifles,  and  it  is  noticeable 
that  when  firing  this  ammunition  there  is  little 
smoke  and  a  scarcely  audible  report  attending 
the  discharge. 

The  next  step  was  taken  when,  soon  after  the 
discovery  of  gun  cotton,  in  1845,  attempts  were 
made  to  use  this  material,  in  its  fibrous  condi- 
tion, as  a  propellent.  These  experiments  were 
made  in  Germany,  France,  and  England,  while  a 
very  extended  series  were  carried  on  by  Major 
Mordecai  of  the  United  States  Army,  at  the 
Washington  .\rsenal ;  but  the  material,  owing  to 
its  fibrous  form  and  the  imperfection  in  its 
manufacture  proved  too  brisant  and  too  irregu- 
lar in  action  and  it  was  so  unstable  as  to  un- 
dergo dangerous  decomposition  in  storage  so 
that  it  was  not  adopted.  The  material  had, 
however,  been  proved  to  possess  so  many  valu- 
able qualities  that  it  continued  to  be  the  subject 
of  study  by  many  chemists  and  especially  Baron 
von  Lenck  of  Austria  and  Sir  Frederick  ."^bel  of 
England,  the  latter  devising  a  method  of  purifi- 
cation by  reducing  the  gun  cotton  to  a  pulp  or 
dust.  Besides  affording  a  means  for  the  better 
washing  of  the  guncotton  this  pulverulent  con- 
dition permitted  of  the  dust  being  formed  into 
grains  and  a  patent  was  issued  to  Abel  in  1866 
for  the  production  of  powder  by  agitating  this 
pulp  in  a  vibrating  vessel,  with  or  without  a 
binding  material,  whereby  the  pulp  was  formed 
into  granules  of  different  sizes  which  were 
subsequently  sorted.  The  grains  thus  produced 
were  quite  soft,  easily  crushed  when  dry  and 
readily  absorbed  water.  In  1882  Reid  and  John- 
son of  England  improved  the  process  by  moist- 
ening the  dried  grains  with  a  volatile  solvent 
which  on  evaporation  left  the  surfaces  so  hard- 
ened as  to  better  resist  crushing  and  the  absorp- 
tion of  water  from  the  atmosphere.  During  this 
time  superficially  hardened  soft  grained  powders 
composed  of  mixtures  of  different  cellulose  ni- 
trates or  nitro-lignins  together  with  unnitrated 
material  and  nitrates  such  as  sodium  or  barium 
nitrates  came  into  use  as  smokeless  sporting 
powders  under  the  names  among  others  of 
Schultze,  E.  C,  Brackett's,  J.  D.,  and  American 
Wood  powders.  These  powders  were,  from  the 
method  of  their  manufacture,  quite  bulky  and 
are,  therefore,  also  classified  as  bulk  powders. 

In  1886  Vielle  in  France  produced  the  first 
military  smokeless  powder  of  the  modern  class, 
by  gelatinizing  a  mixture  of  cellulose  nitrates 
only,  or  these  mixed  with  barium  and  potassium 
nitrates  as  oxidants  and  sodium  carbonate  as  a 
neutralizer,  with  ether-alcohol  or  some  other 
solvent.  When  the  solids  and  the  solvents  were 
intimately  mixed  and  gelatinization  was  com- 
plete the  plastic  mass  was  rolled  out  into  sheets, 
cut  into  strips  and  dried,  by  which  a  dense 
powder,  which  was  hardened  throughout,  was 
produced.  This  powder  was  stv'led  Poudre  B 
when  it  consisted  of  cellulose  nitrates  only  or 
Poudre  BN  when  it  consisted  of  these  nitrates 
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mixed  with  the  inorganic  salts  named  ahovc.  In 
1888  Nobel  in  France  discovered  that  by  the  aid 
of  camphor  or  benzene  he  could  effect  the  solu- 
tion of  as  much  as  40  per  cent  of  nitro-cotton  in 
nitroglycerin,  forming  a  plastic  mass  which  when 
rolled  out  into  sheets  and  dried  formed  a  mass 
resembling  india  rubber.  This  was  cut  in  blocks 
or  strips  or  flakes  and  was  known  as  ballistite. 
As  adopted  in  Italy  the  plastic  mass  was  squirted 
through  spaghetti  machines  forming  cords  which 
were  cut  into  the  desired  length  and  the  powder 
in  this  form  was  known  as  Filite. 

In  1889  Abel  and  Dewar  in  England  made 
a  plastic  mass  from  nitroglycerin,  nitro-cotton, 
gun  cotton  and  tannin,  dextrine  or  vaseline,  and 
as  it  was  made  up  into  cords,  it  was  called 
Cordite.  In  making  this  powder  the  gelatiniza- 
tion  was  effected  by  using  acetone  as  a  solvent, 
the  nii.xture  being  kneaded  to  a  dough  in  a  wa- 
ter-jacketted  kneading  machine.  The  gelatin- 
ized mass  was  compacted  in  a  mold  by  a  prelim- 
inary press  and  the  mold  transferred  to  a  spa- 
ghetti machine,  or  stuff  press,  where  the  explo- 
sive was  squirted  into  strands.  As  these  strands 
issued  they  were  reeled  on  bobbins  which  were 
placed  in  the  drying  house  so  as  to  drive  off 
the  solvent.  When  dried  the  product  of  10 
pressings  was  wound  from  ten  one-strand  reels 
on  to  one  lo-strand  reel  and  then  the  cordite  on 
six  10-strand  reels  was  wound  on  a  drum  mak- 
ing a  cord  of  60  strands,  which  when  cut  in 
short  lengths  formed  the  30.5  grains  charge  for 
the  magazine  rifle.  For  higher  calibres  the 
cords  as  squirted  were  of  larger  diameter  and 
were  cut  into  desired  lengths  as  tliey  issued 
from  the  stuff  press,  dried  and  made  up  into 
bundles  or  fagots.  Cordite  is  an  elastic  rubber- 
like mass  with  a  light  to  dark-brown  color. 
Other  nitroglycerin-ccllulose  nitrate  powders  are 
amberite,  Maxim's  powder,  Maxim-Schupphaus 
powder,  Leonard's  powder,  P.  P.  G.,  Peyton's 
powder,  and  German  smokeless  powder.  These 
powders  differ  in  the  proportions  of  their  in- 
gredients or  in  containing  blended  cellulose  ni- 
trates, or  else  castor  oil  or  lycopodium  or  urea 
in  addition  to  the  other  ingredients  or  they 
differ  in  the  form  of  the  grain.  Thus  Maxim 
perforates  his  grain,  making  it  a  tube,  or  he 
makes  several  longitudinal  perforations,  getting 
"multipcrforated  grains,"  while  Gathmann  cuts 
slots  in  the  sides  of  the  multipcrforated  grain 
to  serve  as  vent  holes  through  which  the  gases 
accumulated  in  the  longitudinal  canals  may  es- 
cape, and  the  breaking  up  of  the  grains  by  the 
accumulated  pressure  be  prevented 

In  1890  Richard  von  Freeden  of  Walsrode, 
Germany,  discovered  if  gclatinizec!  cellulose  ni- 
trate was  exposed  to  water  it  underwent  a  kind 
of  coagulation  and  division  into  small  lumps 
which  latter  was  promoted  by  stirring,  and  he 
based  upon  this  a  method  of  manufacture  by 
which  dense  small  grained  powders  that  are 
hardened  throughout  could  be  produced.  This 
product  is  known  as  Walsrode  powder.  Later 
Dupont  accomplished  the  same  result  by  throw- 
ing his  pulped  cellulose  nitrate  into  a  churn 
Containing  the  gelatinizing  solvent  mixed  with  a 
large  volume  of  water  and  containing  potassium 
and  barium  nitrates  in  solulifin,  and  thus  pro- 
duced the  Dupont  smokeless  powder.  Similar 
to  these,  and  likewise  used  for  sporting  purposes, 
are  the  Oriental  and  Hazard  smokeless  pow- 
ders.    In    i8<)0  Charles   E.    Munroe   pointed   out 


that  all  powders,  either  gunpowders  or  smoke- 
less powders  made  up  to  that  time,  consisted 
of  mixtures  of  different  materials,  even  the 
straight  cellulose  nitrate  powders  being  made  of 
mixtures  of  different  nitrogen  contents,  and  he 
set  forth  the  novel  principle  of  powder  making 
that  the  finished  powder  should  consist  of  a 
single  chemical  substance  in  a  state  of  chemical 
purity  and  this  was  realized  in  the  smokeless 
powder  which  he  styled  Indurite  and  which 
was  popularly  known  as  U.  S.  Naval  smokeless 
powder.  As  made  it  consisted  only  of  cellulose 
nitrate  of  the  highest  nitration  in  an  indurated 
condition  and  resembled  ivory.  It  was  made 
in  the  form  of  flakes  for  small  arms  and  in  the 
form  of  macaroni  for  large  calibres.  The 
smokeless  powder  for  the  United  States  navy 
and  army  as  made  to-day  consists  of  cellulose 
nitrate  of  medium  nitration  made  up  in  per- 
forated cylindrical  grains  which  are  translucent 
and  the  color  of  amber.  The  quantity  of  smoke- 
less powder  produced  in  the  United  States  in 
the  census  year  1900  was  3,053,126  pounds,  hav- 
ing a  value  of  $i,7l6.!Oi. 

Bihliograt'hy. —  Longridge,  'Smokeless  Pow- 
der and  Its  Influence  on  Gun  Construction' 
(  1890)  ;  Moch,  'La  poudre  sans  fumee  et  la  tac- 
tique'  (Paris  1890)  ;  Rigg  and  Garvic,  'Modern 
Guns  and  Smokeless  Powder'  (1892);  Pou- 
teaux,  'La  poudre  sans  fumee  et  les  poudres 
anciennes'  (Paris  1893);  Guttmann,  'The  Man- 
ufacture of  Explosives'  (1895);  ^iunroe,  'De- 
velopment of  Smokeless  Powder'  (1896);  Ber- 
nadou,  'Smokeless  Powder,  Nitrocellulose  and 
Theory  of  the  Cellulose  Molecule'  (1901)  ;  Dan- 
iel, 'Dictionnaire  des  matieres  explosivs'  (Paris 
1902).  Charles  E.  Munroe, 

Columbian  University.  Washington,  D.  C. 

Smoky  Hill  River,    or  Smoky  Hill  Fork, 

the  source  is  in  eastern  Colorado,  ami  it  flows 
into  the  State  of  Kansas  through  Grove,  Trego. 
Ellis,  Russell  and  I'.llsworth  counties.  About 
ID  miles  west  of  .Abilene  unites  with  the  Solo 
mon  River,  and  forms  the  Kansas  River.  It  i.i 
400  miles  long  and  traverses  a  prairie  region 
noted   for  its   fertility. 

Smoky  Mountains,  or  Great  Smoky 
Mountains,  on  the  boundary  of  North  Caro- 
lina and  Tennessee;  a  part  of  the  Appalachian 
system.  The  highest  peaks  arc  Mount  Guyot, 
6,636  feet  high  and  Clingman's  Peak  6,660  feet 
higli.  This  mountain  is  the  scene  of  one  of 
Mary  Noaillcs  Murfrce's  (q.v.)  stories,  'The 
Prophet   of  the  Great   Smoky  Mountain.' 

Smoky  Quartz,  a  smoky-yellow  to  brown 
and  black  variety  of  the  mineral  quartz.  It 
is  often  transparent  and  then  yields  gems  of 
considerable  beauty.  Cairngorm  (q.v.)  is  a  yel- 
lowish variety.  Morion  is  nearly  black.  Mag- 
nificent crystals  weighing  as  nnich  as  250  pounds 
have  been  fiumd  in  Switzerland ;  very  choice 
crystals,  sometimes  of  large  size,  occur  in  Maine, 
North  Carolina,  Montana  and  Colorado. 

Smolensk,  snin-U'nsk',  Russia,  (r)  Capital 
of  Smolensk,  on  the  I  )nieper,  250  miles  southwest 
of  Moscow.  It  occupies  sleep  slopes,  rising  from 
the  river's  edge,  and  is  surrounded  on  the  left 
hank  by  a  wall ;  on  the  right  bank  by  earth- 
works. A  large  open  square  occupies  the  centre 
of  the  town.  There  is  a  cathedral  of  the  I7l.h 
and    i8th    centuries,   an    episcopal    palace,    semi- 
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iiar3-,  gymnasium,  schools,  three  public  libraries, 
a  museum  coiitainir:g  valuable  antiquities, 
theatre,  and  several  philosophical  and  scientific 
societies.  It  has  manufactories  for  linen,  leath- 
er, hats,  carpets,  and  soap.  Trade  is  chiefly  in 
corn  and  hemp.  Smolensk  is  a  place  of  some 
antiquity  and  was  an  important  town  in  the  pth 
century;  a  strong  fortress  in  the  14th  century 
and  in  1812  was  taken  from  the  Russians  by 
Napoleon  and  destroyed  by  fire.  Pop.  46,900. 
(2j  The  government  contains  21,632  square 
miles.  It  is  largely  covered  by  forests.  Fla.x 
and  hemp  are  the  chief  crops,  besides  the  cereals 
and  potatoes.  The  mining  of  phosphorite  is  an 
important  industry,  and  also  the  manufacture  of 
paper.     Swine  are  raised.     Pop.  1,671,000. 

Smollett,  Tobias  George,  English  novel- 
ist: b.  1721  ;  d.  near  Leghorn,  Italy,  17  Sept. 
1771.  He  belonged  to  a  family  of  Scotch  lairds 
seated  at  Bonhill,  near  Dumbarton,  in  the  pic- 
turesque valley  of  the  Leven.  His  grandfather. 
Sir  James  Smollett  (164S-1731)  represented 
Dumbarton  in  the  old  Scots'  parliament  and 
helped  frame  the  act  of  union  with  England 
in  1707.  The  laird's  youngest  son,  Archibald, 
weak  and  improvident,  married  Barbara  Cun- 
ningham, a  proud  and  ill-tempered  woman  with" 
little  or  no  fortune.  Of  this  marriage  were 
bom  three  children,  of  whom  the  last,  Tobias 
George,  was  christened  on  19  .March  1721.  Two 
years  later  the  boy's  father  died,  leaving  wife 
and  children  to  the  charity  of  the  old  knight. 
After  the  usual  schooling  at  Dumbarton,  the 
future  novelist  was  apprenticed  to  John  Gor- 
don, a  physician  and  apothecary  at  Glasgow, 
and  was  permitted  at  the  same  time  to  attend 
lectures  at  the  university,  where  he  seems  to 
have  learned  his  Latin  and  Greek.  In  his 
eighteenth  year  he  wrote  a  play  called 
'The  Regicide,'  based  like  Rossetti's  'King's 
Tragedy,'  upon  the  murder  of  the  first  James 
of  Scotland. 

In  1739,  Smollett  set  out  for  London, 
tragedy  in  pocket,  to  make  his  fortune  by  litera- 
ture. The  play  was  submitted  to  Lyttelton,  the 
patron  of  letters,  by  whom  it  was  perhaps 
passed  on  to  Garrick.  But  it  never  reached  the 
stage,  for  which  it  was  ill-adapted,  notwith- 
standing the  author's  loud  denunciation  of  those 
who  thought  so.  Smollett  now  entered  the 
navy  as  a  surgeon's  mate  and  took  part  in  the 
expedition  under  Admiral  Vernon  against 
Carthagena  and  the  sea  power  of  Spain  in 
America.  While  at  Jamaica,  he  fell  in  love 
with  a  beautiful  Creole,  Nancy  Lascelles,  daugh- 
ter and  heiress  of  an  English  planter,  whom  he 
married  then  or  after  his  return  to  London, 
In  1744  he  settled  in  Downing  street  and  began 
the  practice  of  surgery.  From  time  to  time  he 
wrote  odes  and  satires.  His  'Tears  of  Scot- 
land,^ occasioned  by  the  cruelties  of  the  Eng- 
lish at  the  battle  of  Culloden,  awakened  popu- 
lar sympathy  for  "helpless  Caledonia."  In  1748 
he  suddenly  came  to  his  fame  with  'Roderick 
Random,'  a  story  of  adventure  on  land  and  sea 
following  in  general  outline  the  career  of  Smol- 
lett himself  from  the  day  he  left  Leven-water. 
With  half  its  literary  merits,  it  would  have 
been  read  for  its  daring  personalities  and  fierce 
expose  of  the  dreadful  condition  of  the  British 
navy.  Its  popularity  was  quite  suiificient  to 
float  the  next  year  an  edition  of  the  unfortu- 


nate 'Regicide.'  At  the  same  time  appeared 
Smollett's  translation  of  'Gil  Bias.'  A  trip  to 
France  furnished  material  for  'Peregrine 
Pickle'  (1751),  containing  attacks  so  brutal  on 
Lyttelton,  Garrick,  Akenside,  and  Fielding,  that 
the  author  modified  or  cut  them  away  for  a 
second  edition. 

In  1750  Smollett  obtained  the  degree  of 
M.D.  from  the  University  of  Aberdeen,  and 
tried  to  establish  hnnself  at  Bath.  Failing  in 
this  last  attempt  to  gain  patients,  he  returned 
to  London,  and  took  an  old  Elizabethan  man- 
sion at  Chelsea,  where  he  resided  for  the  rest 
of  his  life  in  England.  During  the  ne.xt  ten 
years  he  performed,  single-handed  or  by  the 
aid  of  assistants,  an  enormous  amount  of  work. 
The  mills  never  stopped  grinding.  The  'Ad- 
ventures of  Ferdinand  Count  Fathom*  (1753) 
was  succeeded  by  a  translation  of  'Don 
Quixote'  (1755)  and  a  'Compendium  of  Voy- 
ages' (1756)  in  seven  volumes.  A  play  called 
the  'Reprisal  or  the  Tars  of  Old  England* 
Garrick  brought  out  for  him  at  Drury  Lane 
early  in  1757.  For  a  complete  'History  of  Eng- 
land* in  five  volumes  (1757-58)  he  required 
only  14  months.  Revised,  enlarged,  and  issued 
in  sixpenny  parts,  Smollett's  history  threatened 
to  drive  Himie  out  of  the  market.  Under  Smol- 
lett's supervision  appeared  also  'The  Present 
State  of  All  Nations*  (1764")  in  eight  volumes 
and  a  translation  of  the  entire  works  of  Vol- 
taire. On  the  founding  of  the  Critical  Rc- 
T'lric  in  1756,  he  assumed  the  editorship.  For 
this  monthly  he  wrote  many  slashing  articles, 
one  of  which  led  to  a  short  imprisonment  for 
defamation  of  character.  He  also  edited  The 
British  A[aga:inc,  where  first  appeared  as  a 
serial  his  '.\dventures  of  Sir  Launcelot 
Greaves*  (1762).  This  manner  of  publication 
was  an  innovation.  Smollett's  work  as  editor 
closed  with  the  short-lived  Briton  (1762),  an 
organ  of  the  Tory  party. 

Under  the  pressure  of  work  and  grief  for 
the  loss  of  a  daughter,  Smollett's  health  broke 
down.  The  years  1762-65  he  passed  with  his 
wife  on  the  continent,  mainly  in  southern 
France  and  Italy.  On  his  return  he  published 
a  book  of  'Travels*  (1766),  which,  despite 
Sterne's  ridicule  of  it  in  the  'Sentimental 
Journey,*  displays  much  common  sense.  The 
'Travels'  out  of  the  way,  Smollett  visited 
Edinburgh,  where  his  mother  was  still  living, 
and  then  went  on  to  Glasgow,  and  the  roman- 
tic scenes  of  his  childhood.  A  brief  sojourn 
at  Bath  for  Christmas  (1766"),  and  Smollett 
was  back  to  London  at  his  desk,  writing  'The 
History  and  Adventures  of  an  .A.tom'  (1769), 
a  savage  satire  on  English  politics  since  I7S4- 
Completely  broken  in  health  after  this  effort, 
he  hastened  to  Italy,  where  he  settled  in  a  villa 
near  Leghorn.  There  he  wrote  his  last  novel, 
'The  Expedition  of  Humphry  Clinker'  C1771). 
based  upon  his  recent  tour  of  England  and 
Scotland,  and  planned,  it  would  seem,  while  at 
Bath.  He  saw  it  in  print  but  never  lived  to 
know  of  its  great  reception.  He  died  17  Sept. 
1771,  and  was  buried  in  the  English  cemetery 
at  Pisa.  Two  years  after  his  death  appeared 
his  characteristic  'Ode  to  Independence.*  His 
wife,  to  whom  he  was  fondly  attached,  remained 
at  Leghorn,  where  she  died  in  some  distress 
about   7785. 
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Smollett  was  a  man  of  rugged  honesty.     His 
irrit^tble    temperamtnt,    about    which    so    much 
has   been   written,   showed   itself   in    his   books 
rather    than    in    his    intercourse    with    friends. 
Visitors  at  Chelsea  were  surprised  at  his  "pol- 
ished   and    agreeable    manners    and    the    great 
urbanity    of    his    conversation."     His    cynicism 
had  the  saving  grace  of  humor.     When  he  be- 
gan his  'Hiitory  of  England,'   he  was  a  Whig; 
but  he  turned    Tory  during  the  process  of  com- 
position, as  the  \\  liig  ministers,  on  close  e.xam- 
inaticin,  proved  to  be  "a  set  of  sordid  knaves." 
His    histories,    coinpendiums,    and    translations, 
though  good  narrative,  have  no   further  value. 
As  a  novelist,  he  seems,  on  first  sight,  to  have 
added  nothing  to  the  art  of  fiction.     Instead  of 
beginning    with    Richardson    and    Fielding,    he 
went    back,    as    he    said    himself,    to    the    loose 
narrative  of  Le  Sage,  which  admitted  of  digres- 
sions and  episodes,  without  number.     For  a  con- 
sideration,    he     incorporated     into      'Peregrine 
Pickle'    the    memoirs    of    a    notorious    lady    of 
quality.     He  held  too  closely,  it  is  said  further, 
for  the  highest  art,  to  his  own  experiences.     His 
best   known    novels    are   not    much    more   than 
autobiographies.     All  this  may  be  granted.     But 
there  is  the  other  side.     In  his  early  years,  he 
cultivated  verse-satire.     Had  he  come  a  genera- 
tion or  two  earlier,  he  would  have  been  of  the 
company   of   Pope   and   Dryden.     Coming   after 
Richardson,  he  was  the  founder  of  the  satirical 
novel.     His  work  has  immense  scope,  for  it  in- 
cludes men,  manners,  art,  and  politics  at  home 
and  abroad.     Of  his   successors,   only   Disraeli 
may   be    compared    with    him.      He    wrote    our 
first  novel  of  the  sea  and  is  thus  a  forerunner 
of  Cooper.     In    'Count   Fathom'    may   be   dis- 
covered the  beginnings  of  the  Gothic  romance 
afterwards   practised    by    Horace    Walpole    and 
Mrs.   Radcliffe.     And   <Humphry  Clinker,'   "the 
most    laughable    story,"    said    Thackeray,    "that 
has  ever  been   written  since  the  goodly  art  of 
novel-writing  began,"   brought   into  fiction  that 
spirit  of  fun  which  later  times  have  associated 
with  Dickens. 

Biblingrafhy. — Among  good  recent  editions 
of  Smollett's  works  may  be  cited  Saintsbury's 
(i2  vols.  London  1805),  and  Henley's  (12  vols. 
London  1899-1001),  both  of  which  have  intro- 
ductory essays.  'I'lic  'Works'  with  a  memoir 
by  the  authnr's  friend.  Dr.  John  Moore  (8  vols. 
London  1797)  was  reissued  under  the  editorship 
of  J.  P.  Brown  in  18-J-3.  The  most  interesting 
of  recent  biographies  is  the  'Life'  by  D.  Han- 
nay  in  the  'Great  Writers  Scries'  (London 
1887).  Scott  has  a  notable  essay  jirefixed  to 
Smollett's  novels  in  the  'Novelists'  Lilirary' 
(London  1821),  and  Thackeray  included  him 
among  the   'Engli.'ih   Humourists.' 

\\'ii.r.fR  L.  Cross. 
['nifrssor  of  F.xf^lish,  Vale  UiiiTcrsity. 
Smoot,  Reed,  .Xmerican  Mormon  leader: 
b.  Salt  Lake  City  10  Jan.  1862.  He  was  edu- 
cated at  Dcseref  I'niversity.  Salt  Lake  City, 
and  at  the  Brigh.im  Young  .^eadenly.  Provp. 
He  entered  husine%s  nnd  became  prominent  in 
various  industrial  pnterprises  in  Salt  Lake  City 
and  Provo,  In  1805  he  was  appointed  one  of 
the  presidcncv  of  the  Utah  Stake  of  the  Church 
of  Jesii>;  Christ  of  the  T.-'tter  Day  Saints,  and 
in  if)00  an  apostle  of  that  church.  In  1003  he 
was  elected  to  the  T'nitod  States  Senate,  but  his 


right  to  a  seat  there  was  contested  on  the 
ground  that  as  a  high  official  of  the  Mormon 
Church  he  officially  sanctioned  polygamy  in  vio- 
lation of  the  laws  of  the  State  of  Utah, 
and  an  oath  taken  by  the  members  of  the 
Mormon  hierarchy  said  to  be  inconsistent  with 
loyalty  to  the  national  government  and  Con- 
stitution. 

Smuts.    See   Fungi;   Dust-Br.\nu. 

Smyrna,  smer'na  (Turkish,  Izmir),  Asia 
-Minor,  an  ancient  city  and  important  seaport, 
on  the  west  coast  of  the  pashalic  of  .\natolia,  at 
the  head  of  the  Gulf  of  Smyrna  (a  sheltered  in- 
let of  the  ,3igean  Sea  extending  inward  for 
about  45  miles).  A  broad  quay  and  artificial 
harbor,  the  former  traversed  by  a  tramway,  bor- 
ders the  sea-front.  The  city  is  divided  into  four 
quarter,s — Frank,  Lurk,  Greek,  and  .\rinenian. 
The  public  buildings  include  the  palace  of  the 
governor,  a  large  barrack,  a  number  of  mosques, 
and  several  Greek.  Armenian.  Roman  Catholic, 
and  Protestant  places  of  worship,  the  British 
consular  chapel,  two  English  and  an  American 
churches.  There  is  a  British  seamen's  hospital 
here,  for  which  a  new  building  was  erected  in 

1897.  New    waterworks    were    completed     in 

1898.  Smyrna  has  been  for  centuries  the  most 
important  place  of  trade  in  the  Levant.     This 
trade  is  carried  on  partly  by  shipping,  partly  by 
caravans  from  the  interior,  and  is  now  supple- 
mented   by   two    railways   having   a    length    re- 
spectively of  304  and  165  miles.     The  commerce 
is    increasing    rapidly.      The   chief    imports    arc 
cotton  and  woolen  manufactured  goods;  colonial 
goods,    mostly    coffee    and    sugar;    iron.    coal, 
hardware     goods,     leather,    timber,    glass-ware. 
butler  and   margarine,   drugs,   jute  bags,   petro- 
leum,   etc.      The    principal    exports    are    raisins, 
figs,  valonia,  cereals,  tobacco,  gum-arabic,  opium, 
carpets,  cotton,  wool,  liquorice.  olive-<iil.     Smyr- 
na has  been  frequently  injured  by  earthquakes 
and  has  also  suffered   severely   from  fire.     The 
climate  is  variable,  and  fever  (usually  of  a  mild 
type")    is   prevalent.      There    are    conllicting   ac- 
counts of  the  origin  of  this  city;  the  most  jirob- 
able   is  that   which   represents   it   as  an    .li^olian 
colony  from  Cyme,     .\bout  688  n.r.  it   fell  into 
the   hands   of    the    lonians   of   Colophon.      This 
earliest  city,  called  by  the  Greeks  Old  Smyrna, 
was  situated  on  the  banks  of  the  Mcles,  on  the 
northeast  side  of  the  Herma:an  Gulf   (now  the 
Gulf  of  SniyrnaL     It  laid  claim  to  the  honor  of 
being   the    birthplace   of   Homer,   and    its   coins 
bore  his  image.     This  old  city  was  abandoned, 
and  was  succeeded  by  a  new  town  on  the  south- 
east side  of  the  gulf   (the  present  site"),  which 
was  said  to  have  been  built  by   .'VntiRoniis.  and 
enlarged   and   embellisheil   by    LysiniachiK.  both 
generals  of  .Mexauder  the  Great.     It   was  laid 
out   with   gre.il   magnificence,  and  adorned  witli 
several    >;plendid    buildings,    among    which    was 
the  Homereum,  where  the  poet  was  honored  as 
a  god.     It  soon  became  one  of  the  greatest  and 
most    prosperous   cities    in    the    world.      It    was 
e>;pecially  favored  by  the  Romans  on  account  of 
the  aid  it  lent  Ihem  iii  the  Syrian  and  Mithridalic 
wars.     In  the  civil  wars  it  was  taken  and  partly 
destroyed   by   Dohibell.i.  but   it   soon   ncovered 
It  i'i  rino  of  thi'  two  rnnong  the  sevcn_ churches 
in  Asia  which  Saint  John  addresses  without  re- 
buke,  and   it   was  the   scone   of  the   labors   and 
martyrdom    of    Potycarp.      Tn    the    iitb   rentiiry 
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only  the  ruins  of  its  former  splendor  were 
left ;  but  after  the  Turks  became  masters  of  the 
country  it  began  to  revive,  and  it  is  now  the 
most  flourishing  city  of  Asia  Minor.  Pop.  about 
200,000,  fully  half  being  Greeks. 

Smyrna    Camp    Ground,    Engagement   at. 

On  the  night  of  2  July  18D4,  Gen.  J.  E.  John- 
ston abandoned  Marietta  for  a  new  position  ten 
miles  south,  covering  the  railroad  and  his  pon- 
toon-bridges, witrh  an  advanced  position  at 
Smyrna  Camp  Ground,  six  miles  below  Marietta. 
Sherman  pushed  forward  from  Marietta  on  the 
morning  of  the  3d,  hoping  to  catch  Johnston  be- 
fore he  could  get  his  army  across  the  Chatta- 
hoochee, and  was  much  surprised  when  the  head 
of  Thomas'  column  ran  up  against  strong  works 
at  Smyrna  Camp  Ground,  covering  the  wagon- 
road  and  railroad.  The  army  was  deployed, 
and  there  was  heavy  skirmishing.  On  the  4th 
Gen.  Dodge,  commanding  the  Sixteenth  corps, 
moved  out  on  the  Ruff  Station  road  and  devel- 
oped a  Confederate  position  of  two  intrenched 
lines,  strongly  held.  Dodge  intrenched.  At  4 
P.M.  a  charge  was  made  by  three  regiments  of 
Veatch's  division,  under  Col.  E.  F.  Noyes,  and 
three  regiments  of  Sweeny's  division,  resulting 
in  the  capture  of  Johnston's  first  line  of  works 
and  over  too  prisoners,  with  a  Union  loss  of  140 
killed  and  wounded,  Noyes  losing  a  leg.  Dur- 
ing the  night  Johnston  abandoned  his  advanced 
position  and  drew  back  all  his  army  and  trains 
to  the  intrenched  line  covering  the  railroad 
bridge.  Sherman  closed  up  against  him  and  was 
met  by  a  heavy  and  severe  fire,  then  threw  for- 
ward both  flanks,  and  by  morning  of  the  6th 
held  possession  of  the  river  above  for  18  miles, 
as  far  as  Roswell,  and  ten  below  to  the  mouth 
of  the  Sweet  Water.  On  the  gth  Sherman 
crossed  a  part  of  his  army  over  the  Chattahoo- 
chee, near  Roswell,  and  that  night  Johnston 
abandoned  his  position,  crossed  to  the  south  side 
of  the  Chattahoochee,  burned  the  railroad  bridge 
and  his  pontoon  and  trestle  bridges,  and  took 
position  in  the  outer  defenses  of  Atlanta.  Con- 
sult  'Official  Records.)    Vol.  XXXVIII. 

E.  A.  Carman. 

Smyth,    smith    or    smith,    Charles    Piazzi, 

English  astronomer:  b.  Naples  3  Jan.  1819;  d. 
21  Feb.  1900.  He  was  employed  at  the  observa- 
tory at  the  Cape  of  Good  Hope  (1835-45)  ;  was 
astronomer  royal  for  Scotland  (1845-88);  and 
retired  on  a  pension  in  1888.  He  made  a  most 
thorough  examination  of  the  great  Egyptian 
pyramid  and  was  led  to  the  conclusion  that  the 
structure  was  raised  under  direct  inspiration  of 
God,  and  that  therein  were  deposited  revelations 
of  the  great  truths  of  physical  nature.  He  wrote 
'Our  Inheritance  in  the  Great  Pyramid'  (1864)  ; 
'Life  and  Work  at  the  Great  Pvramid>  (1867)  ; 
'Antiquity  of  Intellectual  Man'    (1868)  ;  etc. 

Smyth,  Egbert  Coffin,  American  Congre- 
gational clergyman  and  author:  b.  Brunsw'ick, 
Maine,  24  Aug.  1829:  d.  Andover.  Mass..  12  April 
1904.  He  w^as  graduated  from  Bowdoin  Col- 
lege in  1848,  and  from  Bangor  Theological  Sem- 
inary in  1853.  The  following  year  he  became 
professor  of  rhetoric  at  Bowdoin  and  two  years 
later  professor  of  natural  and  revealed  religion. 
In  1862-3  he  studied  in  Germany  when  he  was 
called  to  Andover  as  professor  of  ecclesiastical 
history,   and   has  been   for   more  than  40  years 


identified  with  the  growth  of  Congregationalism. 
From  1886  to  1892  he  was  involved  as  editor  of 
the  'Andover  Review'  in  a  religious  contro- 
versy with  the  more  orthodo.x  clergj-men  of  the 
denomination,  but  was  upheld  by  his  colleagues 
and  the  progressive  members  of  the  church  at 
large.  He  is  the  author  of  several  important 
works  upon  theology,  the  best  known  among 
which  arc:  'The  Divinity  of  Jesus  Christ' 
(1893):  'From  Lessing  to  Schleiermacher,  or 
From  Rationalism  to  Faith'  (Boston  Lectures 
1870).  and  'Influence  of  Jonathan  Edwards  on 
the  Spiritual  Life  of  New  England'    (1901). 

Smyth,  Samuel  Phillips  Newman,  Ameri- 
can Congregational  clerg>-man  and  author, 
brother  of  E.  C.  Smyth  (q.v.)  :  b.  Brunswick, 
Maine,  25  June  1843.  He  was  graduated  from 
Bowdoin  College  in  1863,  and  at  Andover  Theo- 
logical Seminary  in  1867.  He  was  called  to  the 
First  Congregational  Church  of  Bangor,  Maine, 
and  in  1882  to  the  First  Congregational  Church 
of  New  Haven,  Conn.  He  is  the  author  of:  *01d 
Faiths  in  New  Lights'  ;  'The  Orthodox  Theol- 
ogy of  To-day'  ;  'The  Morality  of  the  Old 
Testament';  'Christian  Ethics';  'Through  Sci- 
ence to  Faith'  ;  and  other  books. 

Smyth,  William  Henry,  American  engi- 
neer and  inventor :  b.  Birkenhead.  Cheshire,  Eng- 
land, 16  ilay  1855.  He  was  graduated  from 
the  Mechanic's  Institute  and  Yorkshire  College 
of  Technology,  Leeds,  came  to  the  United  States 
as  a  consulting  engineer  and  has  practised  in  this 
capacity  since  1879.  Among  his  important  in- 
ventions are  a  machine  for  rriaking,  soldering, 
testing  and  beading  cans,  1889-1903;  pneumatic 
apparatus  1896:  hydraulic  and  chain  bucket 
dredger,  1898;  deep  well  pump,  1903,  etc. 

Snail-bore.     See  Drill. 

Snails  and  Slugs,  names  restricted  in  their 
original  application  to  gasteropodous  moUusks 
typifying  the  families  Hclicida:  and  Limacida 
respectively,  but  now  used  in  a  much  wider 
sense.  The  terrestrial  and  fresh-w'ater  snails 
and  slugs  represent  the  order  Puliiionata.  char-  ■ 
acterized  by  the  presence  of  a  lung-sac  formed  I 
by  a  fold  of  the  mantle  for  the  respiration  of  air  ' 
and  opening  by  a  conspicuous  pore  situated  at 
the  mantle  border,  usually  on  the  left  side.  They 
are  always  asymmetrical,  but  have  the  visceral 
loop  of  the  nervous  system  straight  and  the 
ganglia  concentrated  in  a  ring  about  the  oesopha- 
gus. All  are  hermaphroditic,  though  the  struc- 
ture of  the  complex  genital  organs  varies  greatly. 
A  shell  is  generally  present,  though  absent  or 
rudimentary  in  the  slugs,  and  is  usually  dextral. 
Except  in  the  brackish  water  Amphi'boUdcr  of 
New  Zealand  there  is  no  operculum.  Within 
the  mouth  is  the  jaw,  usually  single  and  placed 
just  behind  the  upper  lip,  but  in  some  forms 
there  are  accessory  pieces.  Both  the  jaws  and 
the  teeth  on  the  lingual  ribbon  or  odontophore 
present  an  astonishing  variety  of  form  which  is 
characteristic  of  genera  and  species.  \\'ith  these 
organs  the  food,  almost  exclusively  vegetable, 
is  cut  and  rasped.  Scarcely  any  of  the  Puhiwn- 
ata  are  marine,  and  very  few  live  in  even  brack- 
ish water,  though  a  large  number  inhabit  fresh 
water  and  some  the  depths  of  lakes,  from  which 
they  never  come  to  the  surface  to  breathe  air, 
but  take  water  into  the  lung,  which  has  there- 
fore secondarily  assumed  the  function  of  a  gill. 
The   great   number   of   species   are   arranged   in 
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two  sub-orders:  The  Basommatophora,  which 
have  non-retractile  tentacles  with  the  eyes  sit- 
uated at  their  bases  and  inale  and  female  organs 
opening  separately,  and  the  stylommatophora, 
with  retractile  and  often  invaginable  tentacles, 
two  of  which  bear  the  eyes  at  their  tips,  and 
the  genital  orifices  generally  united.  Each  sub- 
order includes  numerous  families,  upon  the  exact 
number  and  arrangement  of  which  authorities 
are  not  yet  fully  agreed. 

As  examples  of  the  sessile-eyed  snails  the 
following  may  be  selected,  the  generic  names 
employed  being  in  most  cases  in  the  less  re- 
stricted sense.  Mclamfus  lincatits  represents  the 
family  AuricuUdw,  and  is  one  of  the  few  marine 
species,  inhabiting  the  salt  marshes  along  the 
coast  in  great  numbers.  The  shell  is  solid  and 
sub-oval,  with  a  polished  surface  of  a  handsome 
brown  color  marked  with  reddish  bands.  The 
Limnaidte  are  the  common  pond-snails,  which 
have  a  very  delicate  fragile  shell  and  the  orifice 
of  the  lung  protected  by  a  special  lobe.  The 
species  are  very  numerous  and  abound  every- 
where in  sluggish  fresh  waters.  Planorhis  has 
the  shell  rolled  in  a  flat  spiral  and  thicker  than 
usual  in  the  family.  A  number  of  species  are 
common  in  the  sluggish  rivers  and  streains  of 
the  United  States,  where  they  may  be  found 
attached  to  stones  along  with  masses  of  their 
eggs.  Limnaa  is  the  type  genus  and  is  known 
by  its  rather  slender,  de.xtrally  spiral,  delicate 
shell  with  a  large  aperture.  L.  stagnalis  is  abun- 
dant in  ponds,  and  other  species  are  particularly 
well  represented  in  the  northern  States  and  Can- 
ada. Their  eggs  may  be  found  imbedded  in 
little  packets  of  transparent  jelly  attached  to 
aquatic  plants  throughout  the  summer.  During 
seasons  of  drought  these  and  other  water  snails 
burrow  into  the  mud  or  close  the  aperture  of 
the  shell  by  a  membrane  formed  of  secreted 
mucus.  They  are  strictly  vegetarian  and  make 
useful  and  interesting  inmates  of  aquaria. 
Physa  hctcrostropha  is  equally  common  and  has 
similar  habits,  but  the  very  delicate  shell  is  sinis- 
tral. Ancylus  includes  the  fresh-water  limpets, 
our  species  being  very  small,  with  flattened  con- 
ical shells,  which  are  foimd  attached  limpet-like 
to  stones  and  plants  in  ponds.  This  group  in- 
cludes no  slugs. 

The  stalked-eyed  snails  are  more  numerous 
and  important.  Glandina  truncata  of  fresh- 
water swamps  of  the  Southern  States  belongs 
to  the  family  TcslacclUdcc,  which  are  remarkable 
because  of  their  carnivorous  habits  and  the  ab- 
sence of  a  jaw.  This  species  has  a  well-devel- 
oped shell,  but  the  related  genus  I'cstacclla  c)f 
Europe  is  a  slug,  bearing  the  small  disk-like  shell 
at  the  posterior  end  of  the  body.  It  attacks  and 
devours  earthworms  and  slugs,  but  al.so  cats  de- 
caying animal  matter.  The  true  slugs  belong 
to  the  family  Limiicidcc  in  which  the  shell,  if 
present,  is  usually  buried  in  the  mantle  or  else 
is  a  plate  covering  only  a  small  portion  of  the 
animal.  The  visceral  hump  of  the  snails  is  ab- 
sent or  little  developed  in  the  slugs.  The  body 
is  generally  oval  or  oblong,  elongated,  from 
one  to  three  inches  in  length.  The  creeping  disk, 
or  sole  of  the  foot,  extends  the  whole  length  of 
the  animal,  but,  like  snails,  slugs  frequently 
raise  their  heads  and  move  their  tentacles  in 
search  of  objects  above  them.  They  often  climb 
trees,  and  can  lower  themselves  to  the  ground 
by  the  accumidation  of  mucus  at  the  extremity 


of  the  tail  hardening  into  a  thread,  and  as  they 
crawl  they  leave  a  slimy  track.     They  oviposit 
in  moist  places  in  spring  and  summer,  often  at 
roots  of  grass;  the  eggs  are  laid  in  strings,  each 
in    a    separate    gelatinous    envelope.     Slugs    arc 
found  in  moist  places  in  the  woods,  damp  cellars, 
etc.,  and  are  especially  partial  to  decaying  wood, 
upon  which  they  in  part  feed.     But  their  chief 
food  consists  of  the  tender  leaves  and  shoots  of 
plants,  and  the  garden  species  often  intlict  con- 
siderable damage  upon  lettuce,  celery,  etc.,  but 
much  less  in  this  country  than  in  Europe.    They 
may  be  checked  by  sprinkling  wood  ashes,  lime 
or   soot   about  young   and    tender   plants   or    in 
cellars    by    sprinkling    salt    about    their    haunts. 
They  are  active  at  night  and  conceal  themselves 
by    day.       During    the    winter    they    hibernate. 
Among  the  genera  are  Arion,  Agrioliiiw.v,  Umax 
and  its  numerous  subdivisions.     Several  of  our 
common  garden  and  cellar  species  are  European 
importations.     Liinax  maxiinus  is  very  cominon 
and  4  or  5  inches  long,  of  an  ashy  gray  color 
w-ith   black   stripes  and   spots.     It   is   sometimes 
eaten  in  England.    L.  campestris  is  very  common 
in  wcKjds  and  meadows.     It  is  much  smaller  and 
uniform   pale  gray   or  brown.     Arion   fuscus.  a 
European  species,  has  been  introduced  into  this 
country   in    the   neighborhood   of   Boston.     The 
shell  is  concealed  and  very  imperfect  and  there  is 
a  large  triangular  mucous  pore  near  the  posterior 
end.     The  eggs  are  said   to  be  phosphorescent. 
Philomycus   caroliiiettsis  is   a   large   slug  found 
under  logs  and  bark  in  woods  and  which  is  often 
placed   in  a  distinct   family.     There  is  no  trace 
of  a  shell  and  the  mantle  covers  the  entire  back. 
The  llcticidfc  or  family  of  true  snails  is  an 
inunense  one,  the  typical  genus  alone  in  its  un- 
restricted   .sense   embracing   about   5,000  species. 
They  abound  in  moist  places  and  have  very  sim- 
ilar habits  the  world  over.    They  feed  chiefly  on 
vegetable   substances,   though   they  are   very   in- 
discriminate  in   their  appetite   and   even   devour 
the  dead  of  their  own  kind.    The  mischief  which 
they  do  to  garden  crops  is  too  well  known ;  and 
gardeners  lay  dow^n  cabbage  leaves  and  the  like 
to  attract  them,  in  order  that  they  may  be  de- 
stroyed.    Snails  delight  in  warm,  moist  weather; 
in   dry  weather,   their   chief  time   of  activity   is 
during   the  night,  and   they  hide   themselves  by 
day;  but  after  rain  they  come  forth  at  any  hour 
in   quest   of   food.     At   the  approach    of   winter 
or  in  very  dry  weather  they  close  the  mouth  of 
the  shell  with  a  membrane  (epiphragm),  formed 
by   the  drying  of  the   mucous   substance   which 
they    secrete,    and    become    inactive    and    torpid. 
Snails   retreat   into   crevices    for   the   winter,   or 
into   holes   which   they   make   in   the   cirth,  and 
which   are  roofed  over  with  earth,  dead   leaves, 
etc.,  agglutinated  by  secreted  nuiciis.      The  eggs 
are   deposited    in   moist   earth,   the   snails   often 
burrowing  beneath  the  surface  for  this  purpose 
and  they  have  no  jelly  but  only  a  slightly  ad- 
hesive covering.     Among  the   most   pleiUiful   of 
our  native  species  are  llclix  alholahris  aiid   //. 
allrrnata   and    the   minute   /.oiiilrs   milium    (not 
closely     related)     fcinnd    everywhere     in     damp 
woods.     Several   of  the   large   Eunipean   species 
have  been  introduced.     The  great  vino  snail,  or 
edible  snail  (llclix  pomalia).  a  European  species, 
w.is  considered   by   the  ancient    Romans  one  of 
their    table    luxuries.      Tn    some    countries,    as 
.Switzerland  and  parts  of  France,  they  still  form 
a  considerable   article   of  commerce.     They,   to- 
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gether  with  H.  aspersa,  are  fed  by  thousands  in 
places  called  "escargatoires,»  which  are  made 
on  purpose  for  them.  Preserved  snails  are  im- 
ported into  the  United  States  for  table  use,  and 
the  demand  has  increased  sufficiently  to  induce 
a  few  persons  to  inaugurate  the  business  of  rais- 
ing them,  particularly  in  California.  On  account 
of  its  large  size  and  gregarious  habits  the  Euro- 
pean H.  poinatia  is  best  suited  to  this  purpose. 

Another  family  of  water  snails  (Paludiiiidtr) 
belongs  to  a  quite  different  division  of  the  Gas- 
teropoda, the  order  Prosobranchiata.  In  these 
forms  the  usually  single  ctenidium  is  placed  an- 
terior to  the  heart,  and  the  visceral  nervous  loop 
is  twisted  into  a  figure  8.  The  order  is  a  very 
extensive  one,  most  of  the  members  of  which 
are  marine.  With  the  I'alvata,  Aiiipullaria, 
which  are  related  fresh-water  forms  often  placed 
in  distinct  families,  the  species  of  Pahidina  and 
Vivipara  have  the  left  ctenidium  only  and  a 
single  kidney  and  heart  auricle.  The  shell  is 
usually  stout,  more  or  less  pyriform  and  has  a 
well-developed  operculum.  The  single  pair  of 
non-retractile  tentacles  bear  the  eyes  upon  lobes 
near  their  bases  and  the  edge  of  the  mantle 
forms  a  pair  of  short  tubes  by  which  water  is 
directed  over  the  gill.  The  sexes  are  always 
separate  and  the  young  are  produced  alive. 
Common  species  are  P.  intcgra,  P.  intcrtexta  and 
P.  vivipara,  which  live  on  the  mud  at  the  bot- 
tom of  ponds  and  sluggish  streams.  They  are, 
at  least  in  part,  carnivorous.  Other  important 
fresh-water  families  are  the  Pleurocerida  and 
Mclaniidic,  including  chiefly  oviparous  forms 
which  have  the  thick  shell  variously  ornamented 
with  spines  and  tubercles.  Of  the  numerous- 
forms  found  in  the  mountain  streams  and  eastern 
tributaries  of  the  Mississippi  and  elsewhere 
Ihe  large  and  variable  lo  spinosa  is  an  example. 

Consult :  Pilsby  and  Tryon,  '  Manual  of  Con- 
chology'  (Philadelphia  1878-1904);  Binney  and 
Gould,  'Terrestrial  Air-breathing  Mollusks  of 
Ihe  United  States'  (Boston  1851  to  1859)  ;  Bin- 
ney, Bland,  Prime  and  Tryon,  *Land  and  Fresh- 
water Shells  of  North  America'  (Smithsonian 
Institution,  Washington,  1865  to  1873)  ;  Cooke, 
'Cambridge  Natural  History,'  Vol.  III.  (London 
1895)  ;  and  for  an  excellent  popular  account  In- 
gersoU,  'Wild  Life  in  Orchard  and  Field*  (New 
York  1903).    See  Gasteropoda. 

Snake,  or  Lewis  (the  Shoshone  of  the  In- 
jlians),  a  river  which  has  its  rise  in  the  moun- 
tains of  western  Wyoming,  in  two  streams,  called 
the  North  and  South  Forks.  Entering  Idaho 
the  river  flows  southwest,  then  northwest 
to  the  Oregon  State  boundary,  then  north,  form- 
ing the  boundary  for  100  miles,  between  Oregon 
and  Idaho  to  Lewiston,  and  the  boundary  be- 
tween Washington  and  Idaho  for  30  miles.  It 
then  turns  westward,  crosses  the  southeastern 
part  of  Washington,  and  enters  Columbia  River 
near  lat.  46°  12'  N.  and  Ion.  iig°  W.  Its  length 
is  estimated  to  be  about  1,000  miles.  Where  the 
North  and  South  Forks  unite  the  elevation  is 
4.800  feet,  and  at  the  mouth  where  it  enters 
the  Columbia,  it  is  340  feet.  Its  course  is  through 
a  mountainous  country,  here  and  there  entering 
plains,  winding  around  seemingly  extinct  vol- 
canoes, passing  through  fertile  lands  in  Washing- 
ton. It  is  noted  for  its  wonderful  canons,  and  in 
places  for  the  springs  that  pour  in  great  abun- 
dance from  its  northern  wall.     A  fine  exhibition 


of  cataracts  is  furnished  at  the  Thousand  Springs 
near  Hagerman,  Idaho,  between  Salmon  Falls 
and  the  point  where  the  Salmon  Falls  River 
enters  from  the  south.  The  springs  in  countless 
numbers  issue  from  rocks  far  up  the  faces  of 
nearly  vertical  precipices.  The  water  does  not 
make  the  descent  in  a  single  leap,  but  in  a  series 
of  cascades.  It  is  lashed  into  foam  by  contact 
with  the  rocks,  and  the  beauty  of  the  scene  de- 
fies description.  The  Shoshone  Falls  (q.v.)  are 
among  the  wonders  of  the  world.  Many  of  the 
canons  of  the  river  are  from  1,000  to  3.000  feet 
in  depth  and  the  waters  flow  rapidly  over  irreg- 
ular beds  forming  long  rapids  and  magnificent 
cascades.  A  number  of  side  alcoves,  or  short, 
"blind»  canons,  leading  off  the  main  canons,  owe 
their  existence  to  great  springs.  These  side 
caiions  receive  no  surface  streams,  and  there  is 
no  other  explanation  of  their  formation.  The 
springs  undermine  the  rock  by  removing  the  soft 
material  on  which  it  rests.  The  rock  falls  into 
the  spring  and  gradually  sinks  into  its  soft  bed, 
and  thus  the  canons  are  formed.  Often  the 
undermining  is  on  so  large  a  scale  that  the  fall- 
ing rock  becomes  a  landslide.  The  water  in 
the  streams  which  the  springs  form  is  intensely 
blue  and  very  clear.  Some  of  them  are  well 
stocked  with  trout,  and  on  the  edge  of  a  desert 
at  that.  Some  day  these  springs  will  be  a  factor 
in  the  irrigation  of  this  portion  of  Idaho. 

Snake-bird.     See  Darter. 

Snake  Dance,  a  dance  of  religious  charac- 
ter performed  by  the  Moqui  Indians,  living  in 
Arizona,  LInited  States  of  America.  The  dance 
is  known  to  have  been  performed  by  this  tribe  of 
Indians,  in  the  same  manner  and  in  the  same 
place,  ever  since  the  middle  of  the  i6th  century, 
when  the  Spanish  explorers  entered  this  part 
of  America.  The  rite  is  particularly  revolting  in 
some  of  its  details,  which  include  the  bearing 
of  live  serpents  in  the  hands  and  the  mouths  of 
the  dancers.  As  many  as  100  snakes  are  used  in 
a  dance  and  each  of  these  is  borne  by  the  dancers 
while  dancing,  either  in  his  hands  or  mouth,  is 
then  deposited  upon  the  ground,  where  it  is 
sprinkled  with  the  sacred  cornmeal  by  the  In- 
dian squaw-s,  is  picked  up,  held  by  old  men,  then 
by  little  boys,  infants  even,  and  is  then  de- 
posited in  a  sacred  tent  lined  with  buffalo  skin, 
inside  of  which  a  sacred  tree  is  growing.  To- 
ward the  end  of  the  dance  the  snakes  are  taken 
out  of  the  tent,  and  carried  in  armfuls  by  the 
Indian  men,  are  placed  on  the  ground  within  a 
circle  of  sacred  meal  in  front  of  a  sacred  rock. 
Here  to  the  accompaniment  of  prayers  and  chants 
the  serpents  are  sprinkled  with  the  sacred  corn- 
meal  until  the  whole  writhing,  wriggling  mass  is 
completely  covered  by  the  meal.  The  dance  con- 
cludes by  the  Indian  men  grasping  each  as  many 
snakes  as  he  can  hold  and  dashing  down  a  steep 
precipice  at  top  speed.  At  its  foot  the  snakes  are 
liberated,  scattered  in  everj'  direction.  The  cere- 
mony is  described  as  most  revolting.  For  a  full 
account  consult  John  G.  Bourke's  'Snake-Dance 
of  the  Moquis'   (1884). 

Snake-doctor,  a  dragon-fly   (q.v.). 

Snake-eel,  an  eel  of  the  large  family 
Ophichthida-,  scaleless,  and  with  the  extremity 
of  the  tail  free,  that  is,  not  surrounded  by  a  fin. 
These  eels  are  found  abundantly  in  tropical  seas 
about  rocks  and  coral  reefs,  and  are  often  gayly 
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colored  like  muraenas,  to  which  they  are  allied. 
Consult  Jordan  and  Evermann,  'Fishes  of  Norlh 
and  Middle  America'  (Washington  1896). 

Snake-gourd.     See  Gourd;  Melon. 

Snake-melon.     See  Melon. 

Snake-stones,  supposed  cures  for  snake 
bites,  have  long  been  a  popular  superstition, 
brought,  it  is  believed,  from  Eastern  countries. 
The  stones  consist  of  small  pieces  of  stone, 
supposed,  when  applied  to  a  snake-bite,  to  coun- 
teract its  poisonous  effects,  or  to  charm  the 
wound  away.  Some  of  the  snake-stones  used  in 
India  seem  to  be  efficacious.  Two  small  snake- 
stones  (about  the  size  of  a  pea)  brought  from 
that  country,  and  said  to  have  cured  a  cobra  bite, 
were  found  on  examination  to  be  composed  of 
some  vegetable  substance.  Another,  which  was 
brought  from  Ceylon  by  Sir  J.  E.  Tennent,  and 
which  was  known  to  have  effected  a  like  cure, 
was  submitted  to  the  examination  of  Professor 
Faraday,  w'ho  fancied  it  to  be  a  piece  of  charred 
bone  which  had  been  filled  with  blood  perhaps 
several  times,  and  then  carefully  charred  anew. 
Owing  to  their  absorbent  properties  such  stones, 
if  applied  at  once,  may  be  of  some  avail.  The 
superstition  is  particularly  prevalent  among  the 
negroes  of  the  Southern  States,  and  in  some  por- 
tions of  England  and  Scotland  where  charms 
made  of  small  stones  perforated  and  strung 
like  beads  are  hung  on  cattle  to  keep  away  adders 
and  to  cure  any  snake-bites. 

Snake-wood,  any  of  various  woods  and 
plants.  One  is  the  small  South  American  tree 
(Brasimum  aublclii)  which  has  hard,  white  sap- 
wood  surrounding  the  valuable  heart,  which  sel- 
dom e-xceeds  7  inches  in  thickness,  is  reddish 
and  marked  with  black  in  such  a  manner  as  to 
suggest  hieroglyphics ;  the  spots  have  suggested 
such  other  names  as  letter-wood  and  leopard- 
wood.  It  is  used  for  walking-canes,  veneers  and 
cabinet-making.  Sirychuos  coluhrina,  a  climb- 
ing plant  of  India,  like  the  5".  nuxvomica,  yields 
in  its  bitter  roots  and  wood,  a  reputed  native 
cure  for  snake-poison.  Coluhrina  ferruginosa 
(West  Indies),  so  called,  perhaps,  from  its 
twisted  grain,  Plumcria  rubra,  and  Cccropia 
pellala,  are  also  called  snake-wood. 

Snakeroot,  the  popular  name  of  numerous 
American  plants  of  different  species  and  genera, 
most  of  which  are,  or  formerly  were,  reputed  to 
be  efficacious  as  remedies  for  snake-bites.  For 
two    prominent    kinds    sec    Aristolochia    and 
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Snakes.     See  Serpents. 

Snap-dragon,  cultivated  species  of  the 
genus  Anlirrhinum  (Scrophulariacecc).  A.  majus 
is  the  common  snap-dragon,  a  pubescent  per- 
ennial, native  to  Europe,  with  linear  lanceolate 
leaves,  chiefly  alternate,  and  large  showy  flowers, 
having  irregular  gibbous,  two-lipped  corollas,  the 
lower,  threc-lobed  lip  so  swollen  at  the  base,  as 
to  nearly  close  the  throat  of  the  flower,  and  giv- 
ing an  appearance  so  like  a  mouth  that  it  has 
suggested  many  descriptive  names,  such  as  bull- 
dog's, rabbit's,  dog's  or  toad's  mouth ;  even  the 
Greek  name  means  "no.se-likc."  They  are  hand- 
some herbs,  i  to  3  feet  high,  and  have  flowers  of 
many  shades,  and  markings,  and  are  not  only 
riihivatcd  in  old-fashioned  hardy  gardens,  but  in 
greenhouses  for  winter  floral  trade.     The  plant 
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is  reputed,  in  folk-lore,  to  have   the  power   of 
destroying  charms. 

Snappers,  a  rather  numerous  assemblage 
of  tishes  belonging  to  the  genus  Lutjanus  and 
related  genera,  usually  considered  as  belongmg 
to  the  family  Sparidw  (q.v. ),  but  sometimes 
erected  into  a  distinct  family  (Lutjanidic).  They 
have  the  body  more  elongated  than  the  typical 
members  of  the  Sparida,  the  teeth  little  differ- 
entiated and  never  incisor-like,  though  some  are 
usually  enlarged  and  caniniform  and  there  are 
always  teeth  on  the  vomer.  The  dorsal  fin  is 
continuous,  with  strong  spines,  and  the  anal  fin 
has  three  stout  spines.  The  species  of  Lutjanus 
inhabit  most  warm  seas  and  about  20  are  found 
in  our  southern  waters,  some  of  them  attaining 
importance  as  food  fishes.  The  red  snapper 
{Lutjanus  aya)  is  a  handsome  rose-red  fish,  the 
young  with  a  black  blotch  on  the  side.  It  at- 
tains a  length  of  aj'i  feet  and  a  weight  of  25 
pounds,  and  is  economically  the  most  important 
of  the  group.  Throughout  the  West  Indian  re- 
gion and  in  the  southern  United  States  it  is  a 
great  favorite,  and  is  shipped  to  northern  markets 
also  in  considerable  numbers.  The  centre  of 
the  fishery  is  Pensacola,  from  which  smacks  visit 
the  snapper  banks  in  various  parts  of  the  Gulf 
of  Mexico.  The  gray  or  mangrove  snapper  (L. 
griseus)  is  another  abundant  and  widelj'  dis- 
tributed species  throughout  the  same  region  and 
sometimes  strays  northward  as  far  as  Cape  Cod. 
It  is  of  a  dark  green  color  above  and  reddish 
below  and  is  further  distinguished  from  the  red 
snapper  by  the  much  lower  ventral  fin.  Being 
smaller  than  the  latter  it  is  of  less  commercial 
importance,  but  because  of  its  greater  abun- 
dance in  shallow  waters  is  an  even  greater  favor- 
ite with  amateur  anglers.  A  third  species  is  the 
mutton  fish  (L.  analis).  This  is  a  beautiful  fish 
in  life,  being  olive  green  above,  with  red  fins 
and  pale  blue  spots  and  streaks  on  the  head  and 
sides.  It  equals  the  red  snapper  in  size  and,  like 
the  other  species,  frequents  rocky  banks  and 
spawns  in  summer.  It  is  said  to  be  the  most  im- 
portant food  fish  in  Havana.  All  of  the  snappers 
are  gamy  and  are  caught  chiefly  on  hand  lines, 
but  in  Jamaica  and  other  West  Indian  islands  in 
car.e  fish-pots  constructed  on  the  principle  of 
lobster-pots.  Consult  Jordan  and  Evermann, 
'American  Game  and  Food  Fishes'  (New  York 
1902). 

Snapping  Turtle,  a  large  fresh-water  turtle 
(Chclydra  serpentina),  widely  distributed  over 
the  United  States.  These  voracious  creatures 
grow  to  a  considerable  size,  a  weight  of  20 
pounds  being  far  from  uncommon,  and  are  prize<l 
as  food.  Their  popular  name  is  derived  fniin 
their  ferocity  in  captivity,  and  their  habit  of  bit- 
ing or  snapping  at  everything  that  comt-s  in  their 
way.  Called  also  alligator  terrapin  and  alligator 
tortoise. 

Snare  of  Love,  Order  of  the.  See  Orders, 
Royal. 

Snatch  Block,  a  single  block  in  use  on 
,slii|)s  which  has  an  opening  (notch)  in  one 
cheek  to  receive  the  bight  of  a  rope.  The  bhx-k 
is  iron-bound,  with  a  swivel  hook.  The  por- 
tion of  the  strap  which  crosses  the  opening  or 
snatch  in  the  shell  is  hinged,  so  as  to  be  laid 
back  wlicTi  the  bight  of  the  rope  is  to  be  in- 
serted, when  warping  the  ship.      This  saves  the 
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trouble  of  reeving  the  end  of  the  rope  through. 
Large  blocks  of  this  kind  are  called  rouseabout 
blocks,  also  viol  blocks. 

Snayers,  Peter,  Dutch  painter:  b.  Antwerp 
1592;  d.  Brussels  1667.  His  teacher  of  painting 
was  S.  Vranx ;  he  Wcls  elected  to  the  Guild  of 
Saint  Luke  in  1613;  and  went  to  Brussels  as 
court  painter  in  1628.  Of  his  numerous  battle 
pieces,  the  majority  were  painted  for  the  Aus- 
trian Court,  of  which  works  12  are  now  in  the 
Imperial  gallery  at  Vienna.  His  other  canvases 
represent  cavalry  skirmishes,  small  war  scenes, 
hunting  scenes,  landscapes,  painted  with  life-like 
expression  and  action.  His  works  are  found  in 
most  public  galleries  and  are  especially  well 
represented  in  Dresden  and  Madrid,  16  being 
hung  in  the  Prado. 

Sneath,  sneth,  E.  Hershey,  American 
philosophical  writer :  b.  Mountville,  Pa.,  7 
Aug.  1857.  He  was  graduated  from  Lebanon 
Valley  College  in  1881,  and  later  studied  at 
Yale.  He  is  identified  with  the  organization  of 
the  Modern  Philosophers  and  the  Ethical  Series, 
books  designed  for  the  use  of  the  student  of 
psychology,  presenting  the  thought  of  the  later 
philosophers  and  the  history  of  the  psycholog- 
ical sciences.  He  has  himself  written:  "The 
Philosophy  of  Reid'  (1892);  <The  Ethics  of 
Hobbes>  (1898)  ;  and  <The  Mind  of  Tennyson' 
(1900). 

Sneehatten,  sna'hat-ten  ("snow-cap"), 
Norway;  the  highest  point  of  the  Dovrefjeld, 
situated  80  miles  southwest  of  Trondhjem.  It 
is  a  snow-capped  peak  7,566  feet  in  altitude. 

Sneeze-weed,  any  one  of  the  composite 
genus  Ilelciuum,  as  H.  aulumnale,  a  tall,  rank- 
growing  sunflower-like  plant.  It  has  a  few 
long-rayed  yellow  heads,  with  protruding  disks 
appearing  in  autumn,  and  is  occasionally  culti- 
vated, although  it  is  very  coarse,  with  square, 
winged  stems  and  alternate  large  punctate  en- 
tire or  dentate  leaves.  These  and  the  flowers 
are  bitter,  acrid,  and  pungent,  and  when  dried 
and  powdered  cause  violent  sneezing,  having 
been  used  in  materia  medica  for  this  purpose. 
Sneeze-weed  is  generally  avoided  by  cattle,  but 
animals  unfamiliar  with,  or  developing  a  taste 
for  it,  are  often  poisoned  by  it. 

Sneeze-wood,  a  valuable  wood,  yielded  by 
the  large  South  African  tree  Pteroxylon  utile 
of  the  order  Sapindacca,  and  brought  to  market 
in  logs  sometimes  80  feet  long  and  4  feet 
in  diameter.  It  is  very  difficult  to  work  on  ac- 
count of  its  great  hardness,  and  the  dust  arising 
causes  much  sneezing  (whence  the  name),  but 
it  is  handsome,  with  a  yellowish  grain  resem- 
bling sandalwood,  durable,  and  avoided  by  white 
ants  and  shipworms. 

Sneeze-wort,  a  composite  herb  {Achillea 
ptarmica)  with  larger  and  fewer  white  flowers 
than  has  the  common  yarrow  of  the  same  genus, 
and  finely  serrate  linear  leaves,  which,  when 
dried  and  pulverized,  are  said  to  provoke  sneez- 
ing. It  is  a  European  plant  introduced  into 
America. 

Sneezing.     See  Nose  and  Thro.^t. 

Snelling,  Fort,  a  small  town  and  military 
post  on  the  right  bank  of  the  Mississippi  River, 
in  Hennepin  County,  Minnesota.  The  fort  was 
established    in   1819  and   is  situated   just  above 


the  mouth  of  the  Minnesota  River,  and  about 
six  miles  southwest  of  St.  Paul.  It  is  on  the 
Chicago,  Milwaukee  and  St.  Paul  Railroad. 
Fort  Snelling  is  shown  in  Humphrey  and  Ab- 
bot's war  map  of  the  'Basin  of  the  Mississippi,' 
etc.,  prepared  for  the  War  Department  of  the 
United  States  government  in  1861. 

Snicker's  Ferry  and  Berry's  Ferry,  En- 
gagements at.  Gen.  Early  withdrew  from 
the  front  of  Washington  on  the  night  o£ 
12  July  1864,  recrossed  the  Potomac  at  White's 
Ford  on  the  morning  of  the  14th,  rested  that  day 
and  the  ne.xt  at  Leesburg,  and  on  the  16th. 
marched  through  Snicker's  (jap.  On  the  morn- 
ing of  the  17th  he  crossed  the  Shenandoah  at 
Snicker's  Ferry  and  took  position  near  Eerry- 
ville,  Breckinridge's  command  of  two  divisions 
covering  Snicker's  Ferry  and  the  river  above 
and  below,  and  Rodes'  and  Ramseur's  divisions 
the  roads  to  Harper's  Ferry.  On  the  l6th  Gen. 
Crook,  commanding  three  small  divisions  of 
Union  infantry  and  one  of  cavalry,  had  run  into 
Early's  rear,  near  Purcellville,  capturing  50  pris- 
oners and  80  wagons.  Under  orders  of  Gen. 
Wright,  commanding  the  forces  pursuing  Early, 
Crook,  on  the  17th,  sent  Duffie's  division  of  cav- 
alry and  Mulligan's  brigade  of  infantry  to 
Snicker's  Gap,  which  was  seized,  but  upon  ap- 
proaching the  Ferry  Early's  well-posted  artil- 
lery checked  the  column.  On  the  iSth  the  re- 
mainder of  Crook's  command  was  pushed 
through  the  Gap  and  Duffie's  cavalry  was  or- 
dered through  Ashby's  Gap  to  attack  Early's 
train  in  flank,  it  being  the  impression  that  Early 
was  retreating  up  the  valley.  About  2  p.m. 
Crook  directed  Col.  Thoburn,  with  the  two  bri- 
gades of  his  own  division  and  one  of  Duval's,  to 
cross  the  Shenandoah  at  a  ford  a  mile  or  more 
below  Snicker's  and,  moving  up,  uncover  it. 
Here  a  picket  of  about  100  men  was  encountered, 
which  opened  fire,  but  Thoburn's  leading  brigade 
dashed  across  the  stream  and  captured  15  pris- 
oners, from  whom  it  was  learned  that  Early, 
with  two  divisions,  was  very  near,  and  Thoburn 
was  ordered  not  to  advance,  but  to  await  the 
arrival  of  the  Sixth  corps.  He  had  crossed  his 
whole  command  and  formed  a  defensive  line; 
beyond  his  right  was  a  force  of  1,000  dis- 
mounted cavalry  of  various  regiments,  under 
Lieut.-Col.  Young,  4th  Pennsylvania  Cavalry.  It 
was  less  than  an  hour  after  making  these 
dispositions  that  Breckinridge,  with  the  di- 
visions of  Gordon  and  Echols,  advanced 
against  his  left  and  centre,  and  Rodes' 
division  fell  upon  his  right.  The  dismounted 
cavalry  broke  under  Rodes'  fire  and  despite 
Young's  effort  to  rally  it,  retreated  across 
the  river,  carrying  some  of  the  infantry  with 
it.  Rodes  pressed  on,  Thoburn  changed  front  to 
meet  him,  but  his  right  was  forced  back  and 
driven  across  the  stream.  The  left  of  the  line 
repulsed  two  or  three  determined  attacks  and, 
under  orders,  withdrew  across  the  river.  The 
dead  and  wounded  were  left  on  the  field.  The 
Union  loss  was  65  killed,  301  wounded,  and  56 
missing.  The  Confederate  loss  was  about  300. 
Duffie,  who  marched  for  Ashby's  Gap  with  2,000 
men  and  artillery,  camped  near  L'pperville  on  the 
night  of  the  i8th,  and  next  morning  drove  some 
cavalry  through  .-Xshby's  Gap,  and  with  one 
brigade  crossed  the  Shenandoah  at  Berry's 
Ferry,  where  he  was  met  by  Imboden's  and  Mc- 
Causland's  brigades  of  cavalry,  with  two  guns. 
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and  driven  back.  Artiller>--fire  was  continued  by 
both  sides,  and  at  5  p.m.  another  effort  was 
made  to  cross  the  river.  One  regiment  charged 
across  and  up  to  the  Confederate  guns,  but  was 
quickly  driven  back  with  great  loss.  At  night 
DufRe  fell  back  to  Ashby's  Gap.  His  loss  was  56 
killed  and  wounded  and  68  missing.  The  Con- 
federate loss  was  not  over  50.  Wright  remained 
at  Snicker's  Gap  on  the  19th,  and  that  night. 
Early,  hearing  that  Gen.  Averell  was  moving 
from  Martinsburg  to  Winchester,  thus  threaten- 
ing his  rear,  retreated  toward  Strasburg.  Wright 
advanced  to  Berryville  on  the  20th.  Consult : 
•Official  Records,'  Vol.  XXXVII. ;  Pond,  'The 
Shenandoah  Valley  in  1S64'  ;  Early,  'The  Last 
Year  of  the  War  for  Independence.* 

E.  A.  Carm.\n. 

Snider,  sni'der,  Denton  Jacques,  American 
author  and  lecturer:  b.  Mount  Gilead.  Ohio,  g 
Jan.  1841.  He  was  graduated  from  Oberlin  in 
1862,  and  soon  after  became  a  public  speaker, 
giving  lectures  upon  various  subjects  throughout 
the  United  States.  He  is  the  author  of:  <A 
Walk  in  Hellas'  (1882);  'Commentaries  on 
Froebel's  Play  Songs'  (1895)  '•  'Psychology  and 
Psychosis'  (1896)  ;  'The  Life  of  Frederick 
Froebel'   (1900)  ;  and  numerous  other  works. 

Snider,  Jacob,  American  inventor:  d.  25 
Oct.  1866.  He  was  the  inventor  of  a  method 
for  converting  the  Enfield  muzzle-loading  rifles 
into  breech-loaders.  For  a  time  he  resided  in 
Philadelphia,  where  he  was  a  wine  merchant, 
but  giving  up  this  occupation,  busied  himself 
with  inventions.  In  1S59  he  went  to  England 
and  succeeded  in  selling  his  breech-loading  gun 
to  that  government,  but  for  unforeseen  reasons 
failed  to  obtain  his  expected  remuneration.  He 
also  improved  devices  for  dyeing,  brewing, 
coach-wheels,   sheathing  of  ships,  etc. 

Snider  Rifle,  The.      See  Small  Arms. 

Snipe,  certain  limicoline  birds  of  the  fam- 
ily Scolopacidcc.  As  explained  in  the  article 
Sandpiper  (q.v.)  the  names  snipe  and  sandpiper 
are,  to  a  large  extent,  used  interchangeably, 
many  of  the  species,  more  properly  designated  as 
sandpipers  having  also  one  or  more  local  names 
of  which  snipe  forms  a  part.  Besides  the  wood- 
cock (q.v.),  which  is  clo.sely  related,  four  species 
properly  known  as  snipes  occur  in  North 
America.  All  of  these,  together  with  numerous 
species  inhabiting  other  parts  of  the  world,  have 
the  bill  very  long,  much  exceeding  the  head, 
grooved  for  its  entire  length,  somewhat  flexible, 
flattened  and  expanded  at  the  end  and  there 
richly  provided  with  nerves  and  sense-organs. 
Because  of  these  peculiarities  these  birds  are 
enabled  to  employ  the  bill  at  once  as  a  delicate, 
sensitive  probe  for  exploring  the  nnid  deeply, 
and  as  a  forceps  for  extracting  worms  and  simi- 
lar articles  of  diet  which  they  there  detect.  The 
slit  of  the  mouth  is  almost  totally  confined  to 
the  bill ;  the  nostrils  are  rather  large  and  placed 
very  far  back,  almost  above  the  eyes  and  not 
directly  in  front  of  them  as  in  most  birds.  The 
typical  snipes  belong  to  the  gemis  (.latlinago. 
Besides  exhibiting  the  characters  just  enumer- 
ated in  a  liigh  degree  of  development,  this  genus 
has  the  toes  entirely  without  webbing,  the  tarsi 
short,  less  than  the  middle  toe,  the  body  full  and 
plump,  the  wings  short  and  rounded,  the  tail 
feathers  numerous,  variable  in  the  different  spe- 
cies and   cross-barred.     'J'here   is   no  noticeable 


difference  in  the  phunage  with  season  or  sex. 
About  20  species  are  known,  the  majority  from 
Eurasia  and  tlie  others  scattered.  The  only 
properly  North  American  species  is  the  well- 
known  and  favorite  Wilson's  snipe  (Calliiiago 
dclicata),  also  known  as  the  snipe,  jack-snipe, 
American  snipe,  and,  through  mistaken  identity, 
as  the  English  snipe.  Its  length  varies  from 
10  to  II >4  inches,  the  smaller  birds  being  fe- 
males, and  its  color  a  mottled  mixture  of  vari- 
ous browns,  black,  and  white,  giving  a  dark 
effect  above,  white  below.  There  are  16  tail 
quills.  Like  most  species  of  the  family,  it  breeds 
northward,  from  the  extreme  northern  United 
States  to  beyond  the  Arctic  Circle.  Within  the 
L'nited  States  it  is  widely  distributed,  during 
the  spring  migrating  from  March  to  May,  and 
more  abundantly  in  the  fall  from  September  to 
November.  It  frequents  open  marshes,  both 
fresh  and  salt,  and  is  consequently  chiefly  an 
inland  bird,  and  is  plentiful  in  the  central 
West.  In  its  southward  journey  it  reaches 
the  West  Indies  and  South  America,  but  seems 
less  sensitive  to  cold  than  many  of  its  relatives; 
and  individuals  sometimes  haunt  the  vicinity  of 
open  springs  during  the  prevalence  of  severe 
frosts  both  in  the  late  fall  and  early  spring.  Un- 
like the  bay  birds  the  snipe  is  mostly  solitary 
and  never  forms  large  flocks.  Night  is  its  chief 
season  of  activity,  when  it  flies  and  migrates 
and  to  a  great  extent  feeds.  The  soft  ground  in 
its  haunts  is  probed  in  all  directions  for  worms, 
insects,  larvae,  and  similar  creatures  which,  with 
snails  and  slugs,  are  consumed  in  groat  quanti- 
ties. When  flushed  it  utters  a  loud,  rather 
harsh  note  and  flies  rapidly  and  very  irregularly 
for  20  or  30  yards  before  setting  a  direct  course. 
During  the  mating  and  nesting  season  these 
birds  are  much  about  by  day  and  are  said  to 
perform  remarkable  aerial  evolutions,  often  drop- 
ping swiftly  from  a  height  with  a  peculiar  drum- 
ming sound  caused  by  the  air  rushing  through 
the  wings.  The  nest  is  a  mere  depression  in 
the  ground  lined  by  a  few  grasses  or  leaves, 
usually  in  the  shelter  of  a  tussock  or  bush  in  a 
bog.  The  eggs  are  four  and  of  the  pyriform, 
shape  usual  in  the  family  and  grayish-olive 
tinged  with  brown  and  blotched  with  browns. 

The  snipe  is  justly  a  favorite  game-bird  and 
presents  qualities  which  fully  test  the  skill  of 
the  sportsman.  Its  habits  and  haunts  are  so 
easily  affected  by  weather  and  other  conditions 
that  an  intimate  knowledge  of  its  peculiarities 
are  necessary  first  to  tind  and  then  to  approach 
the  snipe.  On  windy,  stormy  days  these  birds  are 
extremely  wild  and  their  senses  arc  so  keen 
that  an  unskilled  gunner  will  see  only  their 
jerky  flight  in  the  distance.  On  such  occasions 
leave  the  dog  at  home  and  approach  the  birds 
from  the  windward  side  with  a  strong-shooting 
gun.  As  they  always  rise  toward  the  wind  some 
good  shots  may  be  afforded  before  the  bir<ls  get 
well  started.  On  warm,  murky  days  they  lie 
close  and  a  well-trained  seller  or  spaniel  is 
necessary  to  flush  them,  especially  if  they  be 
scarce.  It  is  of  course  necessary  to  work 
against  the  wind,  but  when  the  dog  marks,  the 
gunner  will  do  well  to  work  to  windward  in 
order  to  get  a  quartering  shot  when  the  bird 
rises.  The  erratic  flight  of  this  bird  in  starting 
is  very  disconcerting  to  a  novice  and  the  best 
plan  is  to  wait  until  it  has  stca<lied  before 
shooting.  As  a  table  bird  the  snipe  stands  on 
a  level  with  any. 
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Of  the  genus  Macrorhamphus,  in  which  the 
coes  are  slightly  webbed,  the  legs  more  largely 
naked  than  in  Galtitiago,  the  wings  longer  and 
more  pointed,  and  the  summer  and  winter  plum- 
ages different,  we  have  two  species,  M.  griseus, 
the  eastern  dowitcher,  and  M.  scolopaceus,  the 
western  or  long-billed  dowitcher.  The  former 
is  known  in  the  summer  plumage  as  the  red- 
breasted,  the  latter  as  the  red-bellied  snipe, 
which,  with  the  differences  in  the  bill  and  the 
generic  characters  sufficiently  distinguishes 
them.  Their  habits  are  similar  and  their  breed- 
ing habits  are  essentially  those  of  Wilson's 
snipe.  Within  the  United  States  they  frequent 
the  sea-coasts,  flying  in  dense  but  not  large 
flocks  and  associating  with  various  sandpipers 
and  yellow-legs.  Their  most  distinctive  traits 
are  their  confiding  nature,  proficiency  as  swim- 
mers, swift  flight  and  compact  flocking.  To  the 
first  and  last  of  these  is  due  their  destruction  in 
great  numbers  by  bay-bird  gunners,  with  whom 
they  are  great  favorites. 

Among  European  species  of  snipes  may  be 
mentioned  the  common  or  English  snipe 
(G.  galiiiiago),  scarcely  distinguishable  from 
Wilson's  snipe,  e.xcept  that  it  has  only  14  tail 
feathers,  and  the  great  or  solitary  snipe  (G. 
major),  both  of  which  have  appeared  as  strag- 
glers in  North  America. 

Consult :  Baird,  Brewer  and  Ridg^vay, 
<Water  Birds  of  North  America,'  Vol.  I.  (Bos- 
ton 1884)  ;  Lefiingwell,  'Shooting  on  Upland, 
Marsh  and  Stream'  (New  York  1887)  ;  Elliot, 
<North  American  Shore  Birds'  (New  York 
1895)  ;  Sanford,  <Water  Fowl  Family'  (New 
York  1903). 

Snipe-eel,  a  small,  excessively  slender, 
scaleless,  translucent  fish  of  the  deep  seas,  with 
jaws  prolonged  into  a  slender  bill,  like  a  snipe's, 
the  upper  mandible  somewhat  recurved.  There 
are  many  species,  which  form  the  family  Ncmich- 
ihida,  closely  related  to  typical  eels,  but  little  is 
known  of  their  habits. 

Snipe-fish,  a  small  fish  {Ccntriscus  scolo- 
pax)  of  the  Mediterranean  and  neighboring 
waters,  whose  snout  is  prolonged  into  a  tube 
sugg.esting  a  snipe's  bill. 

Snoring,  the  act  of  breathing  with  a  pecu- 
liar rough  noise  in  sleep.  Such  an  abnormal 
and  noisy  mode  of  respiration  is  produced  by 
deep  inspirations  and  expirations  through  the 
nose  and  open  mouth,  the  noise  being  caused  by 
the    vibrations    of    the    soft   palate    and    uvula. 

Snorre  Sturlason,  snor're  stoor'la-son.  Ice- 
landic poet  and  historian:  b.  Hvamn  1 178;  d. 
22  Sept.  1241.  Tracing  his  descent  from  the 
kings  of  Norway,  he  early  turned  his  attention 
to  the  history  of  their  doings,  and  made  a  col- 
lection of  sagas  entitled  the  Heimskringla,  or 
the  Ring  of  the  World,  in  which  are  interspersed 
songs  from  prehistoric  times  and  also  a  number 
of  poems  by  the  skalds  of  the  kings,  whose 
lives  are  told  by  Snorre.  It  contains  a  record 
of  the  Norwegian  kings  from  the  earliest  time 
to  the  death  of  Magnus  Erlingsson  (1177).  and 
was  first  printed  in  1697.  It  has  been  translated 
into  several  languages.  Snorre  became  chief 
judge  of  Iceland,  but  his  ambitious  and  intrigu- 
ing  character   led  to   his   assassination. 

Snout-beetle,  any  weevil  of  the  family 
CitrcnlionuUc,  many  of  which  are  pests  to  grow- 


ing plants  or  to  stored  grain,  etc.  One  of  the 
worst  in  the  United  States  is  the  imbricated 
snout-beetle  {Epicarus  imbricatus)  whi<-h  is 
widespread  and  attacks  garden  vegetables  and 
fruits  of  all  sorts,  by  sucking  their  juices. 

Snow,     Francis     Huntington,      American 

naturalist:  b.  Fitchburg,  Mass.,  29  June  1840. 
He  was  graduated  from  Williams  College  in 
1862  and  from  Andover  Theological  Seminary 
in  1866,  at  which  time  he  was  called  to  the  Uni- 
versity of  Kansas,  then  established,  as  professor 
of  mathematics  and  natural  history.  In  1886 
Snow  Hall  of  Natural  History  was  established 
in  his  honor,  and  in  1890  he  was  made  chan- 
cellor of  the  university  and  professor  of  entomol- 
ogy. He  is  also  known  in  the  field  of  ornithology 
and  meteorology,  but  is  most  prominent  as  the 
discoverer  of  a  fungus  destructive  to  the  chinch 
bug,  a  pest  of  wheat  fields  and  other  crops. 

Snow,  Lorenzo,  Mormon  apostle:  b. 
Mantua,  Ohio,  3  April  1814:  d.  Salt  Lake  City, 
Utah,  10  Oct.  1901.  He  studied  at  Oberlin  Col- 
lege, but  was  converted  to  Mormonism  through 
the  preaching  of  Joseph  Smith  in  1836,  and  be- 
came a  Mormon  elder  and  missionary  of  the 
Church  of  the  Latter  Day  Saints.  In  1849  he 
was  proclaimed  one  of  the  Twelve  Apostles  of 
the  Mormon  faith,  and  during  the  periods  be- 
tween the  migrations  of  his  people  was  identified 
with  its  attempts  at  public  education.  He  was 
the  founder  of  Brigham  City,  Utah,  whose  indus- 
trial system  he  organized  on  the  co-operative 
plan.  In  1898  he  was  elected  president  of  the 
Mormon  Church.  He  translated  the  Book  of 
Mormon  into  Italian,  and  was  the  author  of: 
'The  Only  Way  to  be  Saved'  (1851);  <The 
Voice  of  Joseph'  ;  and  other  Mormon  books. 

Snow  is  the  water  in  solution  in  the  at- 
mosphere crystallized  into  geometrical  forms, 
or  congealed  by  cold  into  granules  or  irregular 
particles.  Snow  forms  usually  within  the  clouds 
at  various  heights  in  the  atmosphere,  according 
to  the  latitude,  degree  of  cold  prevailing  at  a 
given  locality,  altitude  of  clouds,  etc.  It  is 
produced  in  great  quantity  in  all  latitudes, 
though  it  rarely  reaches  the  earth  in  the  tropics 
(except  on  high  mountain  tops),  because  the 
heat  of  the  lower  air  melts  it  and  converts  it 
into  rain.  Over  the  circumpolar  region  per- 
petual snow  covers  the  earth  to  the  depth  of 
many  feet,  and  on  the  highland  areas  it  accumu- 
lates to  so  great  a  depth  that  the  pressure  of  the 
superincumbent  mass  above  causes  a  gradual 
metamorphism  in  the  character  of  the  mass  to 
take  place,  by  which  it  is  converted  into  glacial 
ice.  Below  80  degrees  of  latitude  for  each 
hemisphere  (.the  general  limit  of  perpetual 
snow)  snow  occurs  in  general  in  ever  decreasing 
quantities  as  the  equator  is  approached,  until  at 
30°  it  is  rarely  seen  at  sea-level.  Over  the 
northern  portion  of  the  temperate  zones,  and  ex- 
tending equatorward  frcm  80°  to  about  45°, 
snow  commonly  covers  the  ground  continuously 
during  the  winter  months,  and  serves  a  most 
useful  purpose  in  the  economy  of  nature,  in  pro- 
tecting vegetation  and  the  earth's  surface  from 
the  intense  cold  of  winter.  Owing  to  many 
causes,  both  meteorological  and  topographical, 
the  amount  of  snowfall  varies  greatly  at  differ- 
ent localities,  even  as  regards  those  situated 
upon  the  same  parallels  of  latitude.     Upon  the 
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tops  of  high  mountains,  whether  these  be  situ- 
ated within  the  frigid,  temperate,  or  tropical 
zones,  snow  falls  intermittently  throughout  each 
year,  and  above  a  certain  height  upon  them, 
called  the  snow-line,  remains  permanently,  cov- 
ering the  summits.  Owing  to  local  causes.and 
to  varying  meteorological  and  other  conditions, 
the  snow-line  upon  mountains  varies  consider- 
ably in  height,  even  as  regards  mountains  situ- 
ated upon  the  same  parallels  of  latitude.  In 
general  it  approximates  l,ooo  feet  at  70°,  5,100 
at  60°,  6,800  at  50°,  10,200  at  40°,  13,500  at  30°, 
15,000  at  20°  and  10°,  and  16,000  or  17,000  feet 
at  the  equator. 

Two  distinct  varieties  of  snow  occur, —  the 
crystalline  and  the  granular.  The  latter  some- 
times occurs  as  a  distinct  formation  by  itself, 
but  more  frequently  as  an  accretion  deposited  by 
mist,  or  by  clouds  laden  with  minute  rain-drops, 
upon  the  crystalline  varieties  while  these  are 
passing  through  them  on  their  earthward  jour- 
ney. Those  wholly  of  a  crystalline  character 
are  transparent  like  glass,  vary  in  size  from  | 
to  4i!  of  an  i"'^'''  '"  greater  diameter,  and  fall 
to  earth  singly,  or  bunched  together  into  flakes, 
according  as  to  whether  the  temperature  and 
humidity  are  low  or  high.  In  general  their 
size  decreases  in  a  certain  ratio,  with  a  decrease 
in  the  temperature  of  the  air,  and  vice  versa. 
The  majority  exhibit  a  tendency  to  divide  into 
six,  due  to  the  fact  that  snow  crystals  belong 
to  the  hexagonal  system  of  crystallization. 

The  majority  of  snow  crystals  assume  forms 
which,  by  virtue  of  outline  structure  or  general 
characteristics,  may  be  grouped  into  two  prin- 
cipal classes, —  the  columnar  and  the  tabular. 
Those  comprising  the  former  class  are  all  such 
as  appear  in  the  form  of  hexagonal  columns, 
long,  slender,  needle-sbaped  crystals,  or  columns 
tapering  at  one  end.  The  tabular  snow-crystals 
develop  upon  an  extremely  thin  tabular  plane, 
whether  they  possess  open  or  solid  structure, 
or  both  combined.  These  two  principal  types 
'  often  combine,  tabular  crystals  forming  upon 
one  or  both  ends  of  the  columnar  crystals,  on  a 

I  plane  perpendicular  to  their  main  axis,  and  so 
form  compound  crystals. 
Crystallic  growths  sometimes  take  place  from 
minute  granular  snow,  the  latter  forming  the 
nucleii,  from  which  crystallic  additions  project 
or  ramify  in  many  planes.  During  extreme  cold, 
or  when  snowfalls  emanate  wholly  from  high 
cirro-stratus  clouds,  minute  sub-crystalline  vari- 
eties often  predominate,  exhibiting  an  imperfect 
or  segmentary  semblance  to  tabular  or  colum- 
nar forms. 

The  various  types  of  snow  crystals  do  not 
occur  with  equal  fre(|uency,  or  form  an  equal 
bulk  of  the  total  snowfall.  The  tabular  crystals, 
and  especially  those  of  an  open,  branchy  struc- 
ture, apiiear  the  most  frequently,  and  the  others 
in  the  following  order:  tabular  crystals  possess- 
ing solid  nucleii;  granular  snow,  minute  irreg- 
ular sub-crystalline  varieties,  solid  tabular  hex- 
agons, columnar  crystals,  compound  crystals. 

The  columnar  crystals  vary  nnich  less  than 
do  the  tabular  ones ;  such  variations  as  occur 
being  chiefly  those  relating  to  their  dimensions, 
rather  tliaii  their  structure  or  aspect.  The  com- 
pound crystals  exhibit  a  much  greater  variety 
of  form  and  structure.  The  connecting  bar 
Varies  greatly  in  both  length  and  thickness  in 


the  same  and  in  different  snowfalls.  The  tab- 
ular crystals  attached  to  one  or  both  ends  of 
the  columnar  bar  also  vary  greatly  at  ditlerent 
times,  both  as  regards  size,  outline  and  struc- 
ture, and  these  variations  often  apply  to  the  tab- 
ular crystals  attached  to  the  same  bar.  Com- 
monly, whenever  the  connecting  bar  is  extremely 
short,  one  of  the  tabular  crystals  attached  to 
its  ends  will  greatly  exceed  the  other  in  size, 
and  as  a  result  the  compound  crystal  (resem- 
bling a  cuff-button  in  shape)  is  practically  con- 
verted, for  purposes  of  descent,  into  a  tiny 
parachute,  the  minor  tabular  crystal  assuming 
the  role  of  parachutist ;  and  in  this  order  the 
crystals  fall  through  the  air  and  alight  upon  the 
earth. 

The  most  important  division  into  which 
snow-crystals  are  divided  is  the  tabular  class, 
and  those  grouped  under  this  head  occur  the 
most  frequently,  exhibit  the  greatest  beauty  and 
diversity  of  form,  and  form  by  far  the  larger 
part  of  the  total  snowfall.  The  variations  of  out- 
line, structure,  internal  ornamentation,  etc.,  of 
the  individual  crystals  of  this  class,  both  in  the 
same  and  in  different  snowfalls,  are  all  but  in- 
finite. No  written  description  can  adequately 
portray  the  wondrous  beauty,  complexity,  and 
perfect  symmetry  of  many  of  them ;  it  far  tran- 
scends that  of  the  crystals  of  any  other  mineral 
species.  They  occur  in  three  principal  subdivi- 
sions, and  the  frequency  of  the  occurrence  of 
each  is  in  the  following  order : 

(i)  Those  of  a  wholly  open  structure 
(branchy)  ;  (2)  those  possessing  nucleii  of  a 
close  structure  surrounded  by  growths  of  an 
open  nature;  (3)  those  whose  structure  is 
wholly  close  (solid).  Owing  to  various  un- 
favorable conditions,  as  violent  winds  and  the 
collisions  and  fractures  due  to  these,  develop- 
ment proceeding  while  they  are  in  motion  (as 
in  falling)  or  while  they  are  in  close  juxta- 
position, and  to  other  unknown  causes,  the  ma- 
jority of  the  crystals  of  snow  fail  to  attain 
perfect  symmetry  in  all  their  parts.  Commonly 
the  nucleii  outlines  a  minute  star,  a  hexagon, 
or  a  circle.  The  number  of  snov.'-storms  de- 
positing large  numbers  of  beautiful  and  sym- 
metrical crystals  at  a  given  locality,  during  any 
one  winter,  does  not  usually  exceed  16,  and  may 
not  exceed  8.  The  great  majority  of  the 
more  perfect  and  beautiful  cryslals  usually  em- 
anate from  the  clouds  of  the  western,  south- 
western, or  northwestern  segments  of  great 
storms.  In  general,  similar  types  of  crystals 
occur  in  most  storms,  within  corresponding 
segments  of  each,  due  to  some  law  of  general 
distribution.  Each  cloud-stratum,  the  high,  the 
low,  and  the  intermediate,  and  the  temperatures, 
air-pressures,  etc.,  corresponding  willi  each, 
seem  to  favor  the  formation  of  a  certain  type 
of  crystal ;  the  low  clouds  give  large  branching 
crystals ;  the  high  clouds,  small,  compact  ones ; 
the  intermediate  clouds,  metlium-sizcd  crystals, 
in  form  a  composite  of  the  low  and  high  types. 

The  feature  of  chief  interest  and  importance 
concerning  the  internal  structure  of  the  crystals 
is  the  occurrence  therein  of  minute  inclusions 
of  air  and  air-tubes.  These  appear  by  transmit- 
ted light  as  dark  lines  or  shadings,  etc.,  because 
of  the  absorption,  interference,  or  refraction  of 
the  rays  of  light  that  strike  or  pass  through 
them.     The    beautiful    and    usually    symmetrical 
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arrangement  of  these  air-tubes  and  compart- 
ments impart  to  this  type  of  crystal  its  prin- 
cipal charm.  These  air-inclusions  are  of  great 
interest,  because  of  the  great  number  of  distinct 
and  varied  inclusions  that  often  appear  within 
the  same  and  within  different  individual  crystals, 
and  also  because  it  may  be  assumed  that  they 
were  not  formed  in  regular  progressive  order, 
but  in  intermittent  order  from  the  nucleii  out- 
ward, while  each  new  and  distinct  outgrowth 
was  being  added  to  and  arranged  upon  and 
around  the  growing  crystals ;  and  hence  they 
outline  the  boundaries  of  each  of  the  many  pre- 
existing shapes  the  crystals  successively  assumed 
in  cloudland. 

Hundreds  of  drawings  of  this  variety  of 
snow  crystal  have  been  made  by  various  observ- 
ers, among  them  Dr.  Scoresby  and  James 
Glaisher  of  England,  Professor  S.  Squinahal  of 
Italy,  and  Mrs.  F.  E.  Chickering  of  Portland, 
Maine.  Many  of  these  have  been  published  in 
te.xt-books  and  other  publications.  More  re- 
cently the  aid  of  photography  has  been  invoked 
in  securhig  and  perpetuating  the  likenesses  of 
these  beautiful  but  lieeting  forms.  During  the 
winter  of  1902-3  Dr.  Neuhauss  of  Berlin  se- 
cured microphotographs  of  them,  and  about  the 
same  time  Herr  Sigson  of  Russia  and  Dr.  Nor- 
denskicild  of  Stockholm  also  secured  micropho- 
tographs. Many  of  these  were  published  in  the 
'Meteorologische  Zeitschrift*  for  1894,  in  a 
paper  issued  by  the  Geological  Society  of  Stock- 
holm, and  also  in  a  book  by  Dr.  G.  Hellman, 
entitled  'Schneekrystalle.'  The  pioneer  in  this 
work,  however,  seems  to  have  been  W.  A.  Bent- 
ley  of  Jericho,  Vt.,  who  began  the  photographing 
of  them  during  the  winter  of  1885.  By  the 
spring  of  1904  the  microphotographs  secured  by 
him  numbered  over  1,100,  no  two  alike.  Many 
of  these  were  published  in  a  publication  issued 
by  the  United  States  Weather  Bureau,  entitled 
'Studies  Among  the  Snow  Crystals,  Winter  of 
1902.'  These  photographic  studies,  in  connec- 
tion with  the  meteorological  ones  made  simul- 
taneously, have  greatly  increased  our  knowledge 
of  these  most  interesting  crystal  forms. 

The  manner  in  which  the  snow  crystals  form 
is  this:  They  crystallize  in  a  liquid  (the  air) 
of  small  density,  which  is  often  in  a  state  of 
agitation  where  the  crystals  are  forming,  and 
whose  degree  of  density,  humidity,  etc.,  is  ever 
changing;  and  usually  among  a  multitude  of 
uncongealed  or  uncrystallized  particles  of  vapor, 
called  cloud.  The  commonly  accepted  theory 
is  that  these  visible  cloud-particles  unite  to  form 
the  true  snow-crystals.  This  is  doubtless  true, 
in  so  far  as  the  granular  varieties  are  concerned, 
but  the  true  crystalline  varieties  probably  form 
direct  from  the  invisible  water-molecules  float- 
ing in  the  air,  before  these  unite  to  form  the 
vastly  larger  cloud-particles.  It  is  possible  that 
the  cloud-particles  are  essentially  the  dross,  resi- 
due, or  excess  of  moisture  left  over  during  the 
process  of  crystal-building.  A  portion,  at  least, 
of  this  residue  or  excess  of  moisture  ascends, 
and  is  congealed  in  the  upper  air,  into  the  sem- 
blance of  minute  snow-crystals ;  appearing  in  the 
form  of  the  cirrus  cloud  above,  and  often  around 
all  storms  of  great  duration  or  magnitude. 
Many  occurrences  are  on  record  of  snowfalls 
occurring  from  skies  clear  or  nearly  free  from 
visible  clouds,  and  this  lends  additional  weight 
tc  this  theory.     So  very  light  are  many  of  the 


snow-crystals,  especially  while  they  are  in  a 
nuclear  or  uncompleted  state,  and  so  strong  are 
the  expanding,  uprushing  air-currents  within 
many  portions  of  great  storms,  that  it  must  be 
assumed  that  many  crystals  are  wafted  upward, 
perhaps  repeatedly,  and  acquire  growths  at 
greater  altitudes  than  that  wherein  the  nucleii 
originated,  before  they  attain  sufficient  weight 
to  fall  to  earth.  Doubtless  the  multitudinous 
changes  of  form  and  structure  that  many  of  the 
crystals  undergo  within  the  clouds  during 
growth,  are  due  to  these  many  vertical  and  hori- 
zontal flights  within  the  clouds,  and  to  the  great 
and  ever-changing  variety  of  meteorological  and 
other  conditions  prevailing  therein,  each  of 
whch  impresses  its  especial  condition  upon  them. 
The  production  and  deposition  of  the  snow, 
occurring,  as  it  does,  over  so  large  a  portion  of 
the  earth's  surface,  are  phenomena  of  great  mag- 
nitude and  importance.  Snow  not  only  changes 
the  whole  aspect  of  nature,  but  it  also  serves 
many  useful  purposes.  It  conserves  the  heat 
of  the  earth  and  protects  vegetation  from  the  in- 
tense cold  of  winter,  and  even  in  northern  re- 
gions, where  deep  snows  occur,  it  is  not 
considered  a  serious  impediment  to  travel  or  com- 
merce. A  track  once  made,  the  compacted  snow 
affords  an  excellent  roadbed,  over  which  heavy 
loads  of  merchandise  can  be  easily  and  quickly 
transported  on  sleighs.  But  while  in  the  abstract 
its  manifestations  are  beneficent,  in  the  con- 
crete, some  of  them  are  otherwise.  Much  dam- 
age often  results  from  the  great  inundations 
caused  by  the  sudden  melting  of  deep  snow  over 
large  areas ;  and  its  sudden  accumulation  to 
great  depths  often  causes  a  temporary  blockade 
of  railroad  service,  and  travel  in  general.  A 
large  fall  of  damp  snow  or  sleet  sometimes  accu- 
mulates so  heavily  upon  telegraph  and  telephone 
poles  and  wires,  and  upon  the  limbs  and  smaller 
trees  of  the  forests,  that  they  break  under  the 
great  weight.  Snow-slides  from  the  steep  sides 
of  mountains  sometimes  occur,  and  bury  and 
destroy  whole  villages.  Altogether  the  snow  fills 
a  most  important  place  in  nature's  plan.  Not  only 
is  it  beautiful  in  itself,  composed  of  the  most  grace- 
ful crystal  forms  that  occur  in  nature,  but  it  plays 
an  important  part  in  beautifying  earth  and  sky.  for- 
est, and  mountain.  W.  A.  Bentlev, 

Atitlior  of  <  Snoic  and  Snow  Crystals. ' 

Snow-ball,  or  Guelder  Rose,  any  one  of  the 

varieties  of  several  species  of  riburnum  {Cafri- 
foliacccc)  m  which  the  flowers  are  all  sterile 
and  showy.  The  cranberry  bush  (I'ibunium 
opidus)  is  the  original  snow-ball,  common  to 
Europe  and  America,  and  a  handsome  shrub, 
often  12  feet  in  height,  with  grayish  bark,  and 
alternate  three-lobed  leaves.  The  flowers  are 
normally  arranged  in  peduncled  cymes,  the  cen- 
tral florets  being  small,  5-merous,  and  fertile, 
surrounded  by  a  few  neutral  flowers,  with  flat, 
white  corollas  expanded  to  an  inch  in  breadth. 
The  cultivated  form  of  this  is  a  sport,  where 
all  the  flowers  are  sterile  and  expanded  into 
snowy  spherical  masses.  Certain  similar  Japan- 
ese and  Chinese  sports  of  V.  tomcntosum  and 
/ '.  macroci'I'halum  have  been  introduced  into 
America,  the  latter  having  flower-heads  nearly 
as  large  as  those  of  hydrangeas,  and  both  being 
hardy,  tall,  strong-growing  shrubs  with  hand- 
some foliage.  They  are  supplanting  the  old- 
fashioned  I',  ofulus  which  suffers  from  aphis. 
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SNOW-BERRY  — SNOW  PLOW 


Snow-berry,  a  name  applied  to  several 
white-fniited  plants,  among  tlu-m  the  rubiaceous 
Chiococca  raccmosa  of  tropical  America,  a 
climbing  plant  with  yellow  flowers  and  white 
berries.  It  has  medicinal  properties,  and  the 
root,  known  as  calunca-root,  was  used  as  a 
diuretic.  The  cultivated  snow-berry  (^Syiiil<lwri- 
car[<us  raceinosus)  is  a  small,  smooth,  much 
branched  shrub  of  the  honeysuckle  family,  com- 
mon in  northern  North  America.  It  has  oppo- 
site oval  leaves,  and  inconspicuous  rose-colored 
flowers  in  racemes,  often  leafy.  While  of  some- 
what sprawling  habit,  snow-berries  are  valuable 
because  of  their  power  of  increasing  rapidly 
by  suckers,  and  for  their  ornamental  white, 
pulpy  berries,  borne  in  such  abundance  as  to 
bend  down  the  slender  branches,  and  retained 
far  into  the  winter.  The  creeping  snow-berry 
is  another  northern  plant  {Cliiogcncs  hisj'idula), 
an  evergreen  trailing  shrub,  found  in  sphagnum 
bogs  and  mountainous  evergreen  woods.  It  is 
pubescent,  with  alternate  two-ranked  ovate 
leaves,  and  axillary,  small,  white  flowers,  suc- 
ceeded by  somewhat  dry  white  berries.  The 
whole  plant  has  the  aromatic  taste  of  sweet 
birch. 

Snow-bunting,  or  Snow-flake,  a  large 
bunting  (Plcctrophcna.r  nivalis),  common  in  the 
northern  regions  of  both  hemispheres,  and  visit- 
ing the  United  States  and  central  Europe  in 
flocks  during  the  winter.  They  haunt  the  open, 
treeless  wilds,  and  place  their  nests  on  the 
ground  or  in  the  crevice  of  a  rock  throughout 
northern  regions.  Their  long  hind  claws  serve 
to  distinguish  them  from  the  true  buntings,  giv- 
ing them  a  certain  similarity  to  the  larks,  wliich 
they  also  resemble  in  running  swiftly  and  in 
never  perching  (compare  Longspurs).  In  win- 
ter the  phunage  of  the  male  is  almost  or  quite 
pure  white.  The  summer  dress  exhibits  a 
tawny  brown  hue,  spotted  with  white,  the  back 
darker.  The  average  length  is  about  seven 
inches.  The  song  is  sweet,  but  faint.  The 
Laplanders  account  the  flesh  of  these  birds  a 
great  delicacy;  and  in  Greenland  they  are 
caught  and  dried  in  great  numbers.  The  food 
consists  of  seeds  of  various  kinds. 

Snow-drop,  any  one  of  the  50  or  more  cul- 
tivated varieties  of  the  genus  Galanthus 
(AmaryUidaccic),  the  most  connnon  being  the 
European  snow-drop  {G.  nivalis),  famous  for 
its  midwinter  blooming.  They  are  small,  low 
plants,  wilh  bulbous  roots,  narrow  leaves,  and 
nodding  white  flowers,  touched  with  green.  The 
corollas  are  somewhat  bell-shaped,  having  si.x 
segments,  the  three  outer  concave  and  spreading, 
and  the  others  straight  and  shorter.  Galanthus 
clwcsii  is  one  of  the  largest  flowered  varieties. 
.Mthough  usually  very  early  spring  bloomers, 
giving  the  bees  their  first  supplies  of  honey, 
some  varieties  appear  in  the  autumn,  and  were, 
for  a  while,  rare  plants. 

Snow-flake,  any  one  of  the  species  of 
Lcucojum.  a  genus  of  the  /Uiiaryllidacccr,  re- 
sembling the  snow-drops,  but  larger,  and  having 
the  six  segments  of  tlie  perianth  equal.  They 
are  graceful,  nodding  flowers,  pure  white,  except 
where  touched  with  green  at  the  tips  of  the 
petals,  and  are  low  and  bulbous,  with  narrow 
leaves.  L.  zciiuin  blooms  soon  after  tlie  snow- 
drops and  crocuses,  while  /-.  (rstivum.  the  sum- 
mer snow-flak"-.,  a  species  of  continental  Europe, 


blooms  still  later,  and  has  several  flowers  on  a 
stalk. 

Snow-goose,  an  Arctic  goose  (Chen  hyber- 
borcus).     See  Geese. 

Snow  Leopard,  or  Ounce,  a  large  cat 
(Fclis  iincia)  of  the  high  mountains  and 
plateaus  of  central  Asia,  wliere  it  is  often  found 
in  snowy  forests  near  the  limit  of  timber 
growth,  and  rarely  descends  below  9,000  feet. 
It  feeds  on  wild  and  domestic  sheep,  goats,  and 
dogs,  but  is  not  feared  by  the  men  of  the  region. 
Mivart  points  out  its  .special  interest  as  a  large 
feline  animal  adapted  to  live  in  a  cold  climate, 
and  says:  "It  is  clothed  in  a  dense  long  fur, 
which  even  forms  a  short  mane.  It  is  4  to  4^ 
feet  long,  without  the  tail,  which  measures  a 
yard.  The  fur  is  of  a  pale  yellowish  gray,  with 
small  irregular  dark  spots  on  the  head,  cheeks, 
back  of  neck,  and  limbs,  and  with  dark  rings  on 
the  back  and  sides.  It  is  whitish  beneath,  with 
some  large  dark  spots  about  the  middle  of  the 
abdomen.  The  long  bushy  tail  is  surrounded 
by  incomplete  black  bands."  Its  fur  is  one  of 
the  most  handsome  and  valuable  yielded  by  the 
cat  tribe. 

Snow-line.      See  Snow. 

Snow-owl,  a  large  owl  (Nyctca  nyclea),  a 
native  of  the  north  of  Europe,  Asia,  and  Amer- 
ica. In  old  birds  the  plumage  is  occasionally 
pure  white,  but  in  younger  and  most  adult  birds 
each  feather  is  tipped  with  dark  brown  or  black. 
The  length  of  the  adult  male  is  about  20  inches, 
that  of  the  female  four  or  five  inches  more. 
This  is  one  of  the  largest  of  the  owls,  and  is  at 
once  distinguishable  from  the  great  horned  owl, 
the  only  other  species  of  equal  size  which  occurs 
commonly  in  the  United  States,  by  the  absence 
of  ear-tufts.  It  breeds  altogether  north  of  the 
United  States,  and  while  it  is  quite  capable  of 
enduring  the  cold  of  Arctic  winters,  a  larger 
or  smaller  number  migrate  southward,  but  most 
irregularly,  every  wiiuer.  During  some  winters 
it  is  very  rare,  and  sometimes  very  common  in 
the  Middle  States,  and  it  may  straggle  quite  to 
the  Gulf  coast.  The  5  to  8  large  white  ellipti- 
cal eggs  are  laid  in  a  nest  built  on  the  ground 
in  a  rocky  spot.  This  is  one  of  the  most  diurnal 
of  the  owls  and  frequently  hunts  by  day,  its 
prey  being  hares,  grouse,  ptarmigan,  and  similar 
mammals  and  birds,  as  well  as  rats  and  mice. 
See  Owi,. 

Snow  Plow,  a  machine  or  implement  used 
to  clear  snow  from  roads,  tracks,  and  pathways. 
The  simplest  form  for  common  highways  con- 
sists of  boards  framed  together  so  as  to  form  a 
sharp  angle,  like  the  letter  .\  in  front,  and 
spreading  out  behind  to  a  greater  or  less  width. 
Being  drawn  along  with  the  apex  in  front,  the 
snow  is  thrown  olT  by  the  hoards  to  the  side 
of  the  road  or  path,  and  thus  a  free  passage  h 
opened  for  traflic.  The  snow  plow  in  common 
use  on  urban  street  railways  consists,  roughly, 
of  a  heavy  car  on  high  trucks;  miderneath  the 
floor  of  the  car  and  liefore  or  behind  each  pair 
of  wheels  are  huge  rotary  brushes,  of  cane, 
wood-fibre,  or  some  stiff  material.  These 
brushes  are  set  obliquely  across  the  track,  at 
right  angles  to  each  other,  and  are  about  two 
feet  or  a  yard  in  diameter.  When  the  car  is  in 
motion  power  is  supplied  (from  the  same  source 
as  the  motive  power),  and  the  brushes  rotating 
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swiftly  sweep  the  track  clear  of  the  snow,  which 
is  thrown  to  either  side.  This  is  further  re- 
moved by  means  of  side  drags,  or  boards 
obliquely  attached  to  the  car  and  set  edge  up, 
on  either  side,  the  point  of  the  angle  which  they 
make  with  the  body  of  the  car  being  directed 
to  the  front.  Snow  plows  are  in  common  use 
on  the  Western  and  Northern  railroads  in  the 
United  States  and  Canada.  They  are  of  many 
different  patterns,  the  machinery  for  such  pur- 
pose being  improved  and  revised  every  year. 
They  are  constructed  more  or  less  on  the  same 
principle,  which  comprises  pairs  of  rotary  blades 
obliquely  set  in  a  drum  casing  open  at  the  front 
end,  and  driven  by  horizontal  shafts,  the  other 
ends  of  which  are  connected  with  machinery  in 
the  body  of  the  car,  from  which  the  driving 
power  is  supplied.  Such  an  engine  is  coupled 
to  the  locomotive,  from  which  it  draws  the 
steam  necessary  for  the  operation  of  the  plow 
through  connecting  pipes.  Another  locomotive 
is  hitched  behind  to  supply  the  moving  power, 
then  comes  the  train  of  cars,  and,  in  many  cases, 
behind  these  another  locomotive  to  help  in  the 
pushing.  By  means  of  such  contrivances  the 
railroads  have  been  enabled  to  operate  throiigh 
severe  snowstorms,  cutting  through  drifts 
which  completely  bury  their  tracks  and  which 
before  the  invention  of  the  snow  plow  necessi- 
tated complete  suspension  of  traffic.  Snow 
plows  have  recently  been  introduced  into  Russia. 

Snowbird,  a  North  American  finch  of  the 
genus  Junco,  in  which  the  plumage  is  not 
streaked,  and  the  two  marginal  feathers 
of  the  tail  are  white.  They  are  northern  birds,  the 
eastern  ones  breeding  south  of  the  Great  Lakes 
only  on  the  tops  of  mountains,  and  the  several 
western  species  inhabiting  Canada  or  the  peaks 
of  the  Rocky  and  Pacific  Coast  Mountains,  mak- 
ing their  nests  on  the  ground.  They  appear  in 
the  middle  districts  about  the  time  of  the  first 
snowfall,  and  remain  as  familiar  winter  resi- 
dents. The  common  Junco  hycmalis  of  the 
United  States  east  of  the  Missouri,  is  6^  inches 
long;  grayish  or  dark  ashy  black  all  over  the 
head,  neck,  and  upper  parts,  with  the  breast, 
belly,  and  under  tail  coverts,  and  the  first  and 
second  external  tail  feathers  white.  Western 
species,  such  as  the  Oregon  snowbird,  exhibit  a 
greater  or  less  amount  of  chestnut  tints  in  the 
plumage.  They  utter  sharp  chirping  notes  in 
winter,  but  sing  prettily  during  the  breeding 
season. 

Snowdon,  sno'don,  Wales,  a  mountain- 
range  in  the  northern  county  of  Carnarvon- 
shire, extending  from  the  neighborhood  of  Car- 
digan Bay  to  that  of  Conway.  It  is  crowned  by 
five  summits,  of  which  Moel-y-Wyddfa  is  the 
highest  (3,560  feet).  The  range  is  steep  on  the 
west,  but  more  gradual  on  the  east.  It  is  pene- 
trated by  many  valleys  and  streams,  the  most 
important  of  which  are  the  Cwmglas  and  Cwm- 
y-Llan.  There  are  some  beautiful  lakes,  which 
attract  many  visitors.  Bettws-y-Cold  is  one  of 
the  centres  of  resort.  An  electric  railway  to  the 
summit  of  Snowdon  was  completed  in  1895. 

Snowshoe,  a  kind  of  supplementary  shoe 
used  by  the  Northern  Indians,  the  Canadians, 
Laplanders,  and  other  residents  of  countries 
where  snow  remains  for  long  periods.  It  con- 
sists of  a  frame  of  bent  wood,   usually  maple. 


interlaced  with  a  network  of  deer's  hide  (or, 
sometimes,  with  deer's  sinews),  or  moose  or 
beaver  skin  cut  into  strips.  The  portion  where 
the  ball  of  the  foot  would  rest  is  more  closely 
woven  than  the  rest,  and  is  further  strengthened 
by  a  piece  of  light,  tough  wood  strapped  across 
from  side  to  side.  The  shape  of  the  snowshoe 
is  elliptical,  being  rounded  in  the  front  and 
drawn  out  to  a  long  blunt  neck  at  the  back.  Its 
size  is  usually  about  three  feet  in  length  and  a 
foot  to  a  foot  and  a  half  in  width.  This  large, 
flat  surface  furnishes  a  larger  plane  of  resistance 
to  the  soft  snow  and  will  not  sink  into  it,  and 
by  distributing  the  weight  of  the  wearer  over  a 
larger  surface  than  the  foot  does,  does  not  break 
the  brittle  crust  on  the  top  of  snow,  which  makes 
progress  without  snowshoes  impossible.  In  use, 
the  wearer  encases  his  feet  in  moccasins  and 
further  protects  them  by  wrappings  or  many 
pairs  of  stockings.  This  is  necessary  to  prevent 
the  foot  from  being  chafed  by  the  strap,  into 
which  the  toe  is  passed.  This  strap  is  in  the 
middle  of  the  snowshoe,  over  the  strap  of  wood, 
near  the  front ;  the  heel  of  the  foot  is  not  at- 
tached to  the  snowshoe  at  all.  When  the  heel  is 
raised  in  walking,  the  snowshoe  is  not  lifted,  but 
remains  flat  on  the  ground,  then,  as  the  foot  is 
lifted  the  toe  elevates  the  forward  part  of  the 
snowshoes,  and  it  is  dragged  along  on  the  snow 
as  the  leg  advances.  Experts  can  walk  on  snow- 
shoes  with  great  rapidity,  but  there  is  a  swinging 
outward  motion  that  must  be  acquired  before 
the  novice  can  hope  to  make  the  shoes  service- 
able. When  there  is  a  light  crust  on  the  snow 
snowshoes  allow  the  hunter  to  overtake  deer, 
moose,  and  other  hoofed  animals,  whose  pointed 
feet  piercing  the  crust  sink  through  the  snow 
and  make  rapid  flight  impossible.  In  Can- 
ada races  on  snowshoes  have  become  a  regular 
feature  of  the  winter  sports,  and  records  show 
100  yards  covered  in  10  seconds;  one  mile  in 
from  four  and  a  quarter  to  five  minutes ;  five 
miles  in  from  31  to  $3  minutes.  Snowshoes  are 
frequently  highly  ornamented  and  among  some 
of  the  Indians  serve  as  love  tokens.  See  Ski. 
Consult,  for  records,  the  reports  of  'The  Mon- 
treal   Snowshoe   Club.' 

Snuff,  a  powder  manufactured  from  to- 
bacco and  used  for  chewing  and  for  inhaling 
through  the  nose.  For  the  manufacture  of  the 
finest  grades  of  snuff  only  the  choicest  por- 
tions of  fine  leaf  are  used,  but  for  the  ordinary 
commercial  brands  the  thick,  stemmy  portions, 
the  mid-rib,  and  scrap  tobacco  are  employed. 
The  making  of  snuff  is  one  of  the  most  intri- 
cate processes  for  which  the  tobacco  leaf  is 
used.  The  peculiar  aroma  and  fragrance  in 
snuff  are  obtained  by  a  species  of  fermentation 
induced  in  the  leaf  by  packing  it,  moist,  in  large 
quantities  and  subjecting  the  mass  to  a  high 
temperature.  Snuff  is  either  moist  or  dry,  the 
details  in  manufacture  differing  only  in  regard 
to  the  amount  of  moistening  undergone.  The 
moist  snuffs  are  known  as  rappees,  and  the  dry 
under  various  names,  the  varieties  known  as 
Irish,  Scotch,  and  sweet  snuff  being  common. 
The  manufacture  of  French  rappee  has  been 
brought  to  a  high  degree  of  excellence  by  the 
French  government  which  owns  large  factories. 
The  tobacco  is  subjected  to  two  processes  of 
fermentation,  whereby  aroma  and   strength  are 
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acquired,  and  the  nicotine  and  organic  acids  re- 
moved. The  leaves  and  stalks,  moistened  with 
salt  water  (to  prevent  putrefaction),  are  pressed 
into  cakes  and  sliced,  and  left  in  open  chambers 
for  five  or  six  months  to  ferment  and  develop 
aroma,  the  temperature  at  times  reaching  140° 
F.  After  that  time  the  tobacco  is  ground  in 
mills  out  of  contact  with  air,  in  order  to  pre- 
serve the  aroma,  and  the  powder,  rape  sec,  is 
after  damping  conducted  to  closed  wooden 
chambers  to  undergo  during  10  months  the  sec- 
ond fermentation,  which  imparts  strength  to  the 
snufT.  During  this  fermentation  the  temperature 
is  kept  at  from  120°  to  130°  F.  and  the  snuflf  is 
frequently  repacked,  to  ensure  uniformity. 
Finally  the  snuff  is  gathered  from  the  ferment- 
ing rooms  into  one  large  chamber,  where  it  ma- 
tures for  one  month  ;  it  is  then  ready  for  stamp- 
ing into  casks.  The  machinery  used  in  the 
French  factory  is  almost  wholly  automatic. 
Snuff  is  very  commonly  adulterated  in  order  to 
increase  its  bulk  or  pungency.  During  its  man- 
ufacture various  flavoring  sauces  and  waters  are 
used  for  dampening  both  the  leaves  and  the 
rape  sec,  and  in  this  way  the  flavor  of  the 
finished  snuff  is  effected.  The  processes  of 
manufacture  occupy  about  18  to  20  months,  and 
in  this  time,  by  the  repeated  fermentations,  about 
two  thirds  of  the  nicotine  is  destroyed,  the  acids 
(malic  and  citric)  are  destroyed  and  the  acetic 
acids  and  bases  evolved  leave  free  ammonia  in 
the  snuff.  This,  with  the  slight  free  nicotine  and 
the  aromatic  pungents,  are  desired  qualities. 
The  Scotch  and  other  dry  snuffs  are  commonly 
slightly  adulterated  with  quicklime,  whicli  gives 
the  biting,  desiccating  effect  for  which  they  are 
peculiar.  Snuffs  are  scented  with  musk,  es- 
sences of  bergamot,  lavender,  attar  of  roses, 
cloves,  orange  flowers,  jasmines,  etc. 

The  practice  of  snuff-taking  was  introduced 
into  Europe  from  America  during  the  i6th  cen- 
tury, and  during  this  and  the  following  century 
became  very  general  throughout  the  continent 
and  in  England.  Its  use  in  England  greatly  in- 
creased under  the  reign  of  William  and  Anne, 
and  in  France  under  the  various  Louis.  The 
practice,  although  almost  entirely  abandoned  by 
the  upper  classes  to-day,  is  more  widely  prev- 
alent than  is  commonly  thought.  The  consump- 
tion of  the  drug  in  the  British  Tsles  is  said  to 
amount  to  more  than  900  tons  annually.  In  the 
United  States,  where  the  consumption  is  about 
9,500  tons  a  year,  the  chief  users  are  foreign- 
born.  The  snuff  used  in  this  country  is  all  of 
domestic  manufacture,  the  small  amount  of 
French  snuff  imported  not  being  worth  con- 
sidering. 

Snuff-boNcs,  for  retaining  small  quantities  of 
the  powder  about  the  person  arc  of  great  vari- 
ety of  shape  and  material.  When  snuff-taking 
was  one  of  the  habits  of  society  these  boxes 
were  often  of  much  value  and  beauty  of  work- 
manship. Gold,  silver,  and  precious  stones  were 
employed  in  their  manufacture  and  some  of  the 
boxes  of  crowned  heads  and  of  the  popes  are 
famous  for  their  workmanship.  The  ordinary 
boxes  used  by  the  snuff-takers  to-day  arc  of 
horn,  papier-mache,  or  lacciuered  wood,  and  are 
made    largely    in    France   and    Germany. 

The  habit  of  taking  snuff  is  said  to  be  one 
of  the  plcasantest  of  the  many  ways  of  using 
tobacco.  The  snuff,  pinched  up  between  the 
thumb  and    forefinger   is   drawn   into   the   nos- 


trils by  sharp,  deep  inhalations.  In  a  few  mo- 
ments it  produces  a  ticklish  sensation,  which 
frequently  causes  sneezing,  and  is  highly  grati- 
fying to  the  user.  The  habit  of  "dippmg  snuff," 
at  one  time  common  among  the  poorer  classes 
in  the  South  Atlantic  portions  of  the  United 
States,  consisted  in  holding  in  the  mouth  the 
well-chewed  end  of  a  dry  twig,  which  had  been 
dipped  into  powdered  snuff.  The  habit  is  still 
prevalent   in  some  sections. 

Snyder,  snl'der,  Simon,  American  military 
officer:  b.  Selin's  Grove,  Pa.,  9  Feb.  1839.  He 
Was  graduated  from  the  United  States  Military 
Academy  in  1861,  and  served  in  Sheridan's 
campaign  during  the  Civil  War.  He  was  as- 
signed to  frontier  duty  after  the  war,  and  was 
brevettcd  major  for  gallantry  in  the  field  in 
1890.  At  the  outbreak  of  the  Spanish  War  he 
was  made  brigadier-general  of  volunteers  and 
placed  in  command  of  the  first  division  of  the 
First  Army  corps  in  Cuba.  In  1898  he  was 
made  military  governor  of  the  Cuban  province 
of  Santa  Clara.  The  follow'ing  year  he  was 
mustered  out  of  the  volunteer  service  and  as- 
signed to  duty  in  the  Philippines.  In  1900  he 
was  transferred  to  home  duty  and  served  as  in- 
spector-general of  the  Department  of  the  Lakes. 
In  1902,  having  attained  the  rank  of  brigadier- 
general  in  the  United  States  army,  he  was  re- 
tired. 

Snyders,  sni'ders,  Franz,  Flemish  painter: 
b.  .Antwerp  1579;  d.  there  19  .Aug.  1657.  He 
studied  under  Brueghel,  the  younger,  and  Hen- 
drick  van  Balen.  In  1602  he  was  elected  master 
of  the  Guild  of  Saint  Luke.  In  his  early  life 
he  painted  fruit  and  flowers.  Rubens  engaged 
him  to  paint  still-life  accessories  in  his  pictures, 
and  in  turn  Rubens  often  painted  the  figures  for 
Snyder's  canvases.  His  pictures  are  found  in 
all  the  great  galleries  of  Europe.  His  master- 
piece, <Two  Lions  Pursuing  a  Roebuck,'  is  on 
exhibition  at  Munich. 

Soane,  son.  Sir  John,  English  architect:  b. 
Whitchurch,  near  Reading,  10  Sept.  1753;  d. 
London  20  Jan.  1837.  He  was  a  mason's  son, 
and  was  for  a  time  an  errand  boy,  but  having 
gained  some  architectural  knowledge,  won  first 
the  silver  medal  (1772)  and  afterward  the  gold 
medal  (1776)  of  the  Royal  .Academy,  the  latter 
for  a  design  of  a  triumphal  arch.  In  1788  he 
was  appointed  architect  to  the  Bank  of  England, 
and  in  1791  clerk  of  works  to  Saint  James'  Pal- 
ace, the  Parliament  Houses,  and  other  public 
buildings.  He  was  elected  A.R..A.  in  1795  and 
R.A.  in  1S02.  and  became  professor  of  architec- 
ture lo  the  Koyal  .Aca<lemy  in  180(1.  Ho  was 
knighted  in  1831,  and  al  his  death  bequeathed 
his  collection  of  works  of  art  and  $130.00010  the 
nation.  The  Soane  Museum  thus  formed  is 
housed  at  i.^  Lincoln's  Inn  Fields,  Londim,  and 
contains  antique  sculptures,  bronzes,  gems,  mod- 
els of  ancient  buildings,  a  collection  of  pictures, 
etc.  Consult  'Memoir'  by  Britlon  (1834).  He 
published  plans  of  'Public  and  Private  Build- 
ings'   (1828). 

Soane  Museum,  The.    See  So.we,  Sir  John. 

Soap.  The  cleansing  properties  of  the 
substance  produced  by  heating  together  natural 
fats  and  caustic  alkalies  have  been  known  for 
a  very  long  lime:  the  manufacture  of  soap  upon 
a   large   scale   dates   only    from   about    iSj.t,   in 
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which  year  Chevreul  published  his  famous  re- 
searches upon  the  animal  fats.  The  natural  fats 
• — palmitin,  stearin,  olein,  etc. —  are  acid  ethers 
of  glycerin.  Glycerin  is  an  alcohol  containing 
three  atoms  of  replaceable  hydrogen,  its  formula 
;s   C3H5  (  Q^      jj^  jj^g  £gjg  jjjgjg  three  hydrogen 

atoms  are  replaced  by  the  radicles  of  various 
acids,  chiefly  of  palmitic,  stearic,  margaric,  and 
oleic  acid,  and  thus  are  obtained  the  fats  palmi- 
tin, represented  by  the  formula 

CsHb  /     n    •    ctpirin  C3H5  (     (-)    . 

margarin,    (cSo),  )  ^3;  and  olein, 

,    CjHs         [  o,.     If  these   fats  be  heated  with 

caustic  alkalies  they  are  decomposed,  a  union 
taking  place  between  the  particular  acid,  the 
radicle  of  which  exists  in  the  fat,  and  the  alkali 
metal,  while  glycerin  is  at  the  same  time  pro- 
duced; thus  with  the  stearin  and  caustic  potash 
the  reaction  may  be  formulated : 


(cilXl0^  +  3l^"°=      H3("^  +  3 


C18H35O  \ 


Glycerin.  Potassium  Stearate. 
The  salt  of  the  fatty  acid  so  produced  (in  this 
instance  potassium  stearate)  is  called  a  soap. 
Soaps  therefore  may  generally  be  defined  as  the 
metallic  salts  of  the  higher  fatty  acids,  and  the 
process  whereby  these  salts  are  producea  from 
the  natural  fats  is  called  saponification.  Al- 
though this  includes  under  the  name  soap  all 
the  metallic  salts  of  the  higher  fatty  acids,  yet 
in  ordinary  language  the  name  is  limited  to 
the  sodium  and  potassium  salts  of  these  acids. 

Soaps  are  sometimes  produced  by  treating 
oils  with  caustic  alkalies;  these  oils  often  con- 
tain the  higher  fatty  acids  in  the  free  state; 
thev  are  more  easily  saponified  than  the  fats. 

The  essential  parts  of  a  soap  then  are  (i) 
the  alkaline  metal  and  (2)  the  fatty  acid  which 
it  contains ;  upon  these  two  the  quality  of  the 
soap  depends.  The  processes  by  which  soaps 
are  produced  may  be  divided  into  two  classes  — 
(.1)  saponification  of  fats  (that  is,  of  acid  ethers 
of  glycerin),  and  (2)  saponification  of  oily 
bodies  containing  free   fatty  acids. 

Materials  and  Manufacture. — There  are  va- 
rious sources  for  the  fats  used  in  the  produc- 
tion of  soap.  The  berries  of  the  soap-tree  of 
South  America  and  the  West  Indies  possess 
excellent  natural  qualities  for  the  manufacture 
of  soap,  and  the  bark  of  the  Quillaia  sat'onapia 
from  Peru  is  used  in  Liverpool  for  washing 
woolens.  In  California  the  roots  of  the  Phalan- 
gium  ['onmridianiiiii  are  found  in  great  abund- 
ance, and  having  the  odor  of  brown  soap;  these 
are  used  for  washing  clothes.  Different  kinds  of 
oils  are  used  in  the  manufacture  of  soap,  these 
offering  different  proportions  of  approximate 
principles  of  fatty  bodies,  such  as  stearin,  palm- 
itin. and  olein.  Different  kinds  of  alkalies 
used  to  unite  with  the  fats  produce  soaps  of 
varying  hardness,  soda  making  a  harder  soap 
than  potash.  The  hardest  soap  is  made  by  the 
use  of  stearin  and  soda,  and  the  softest  soap 
by  the  union  of  olein  and  potash.  Glycerin  is 
often  combined  with  fatty  acids,  since  it  is 
broken  up  by  the  action  of  the  alkali,  the 
glycerin  then  existing'  in  a  free  state  in  the 
soap,  or  it  may  be  extracted  as  a  separate  pro- 
duct.    The  principal   fats  and  oils  used  in  the 


manufacture  of  soap  are  tallow,  and  palm,  rape, 
poppy,  linseed,  hemp-seed,  and  olive-oils. 

(!)live-oil  is  used  in  the  manufacture  of  Castile, 
Marseilles,  and  other  marbled  and  plain  soaps  of 
southern  Europe.  Similar  results  by  similar 
methods  are  attained  in  this  country.  The  best 
oils  for  marbled  soaps  are  obtained  from  Naples. 
The  Spanish  oils  are  also  valuable  for  the  same  L 
purpose.  The  oils  from  the  East  are  not  so  f 
rich  in  stearin,  and  contain  a  certain  amount 
of  green  pigment,  which  make  them  less  desir- 
able. Mottled  or  marbled  soaps  are  obtained 
by  sprinkling  the  surface  of  the  freshly  made 
substance  successively  with  lyes  less  and  less 
concentrated.  The  saponification  is  conducted 
ordinarily  by  boiling  the  fat  with  a  solution  of 
caustic  potash  or  soda.  Most  fats  require  a 
long  boiling  with  an  excess  of  alkali,  but  lard, 
beef-marrow,  and  the  oil  of  sweet  almonds  may 
be  saponified  merely  by  an  agitation  with  caustic 
soda  at  an  ordinary  temperature. 

The  secret  of  the  cleansing  power  of  soap 
has  never  been  satisfactorily  explained;  yet 
while  it  is  generally  supposed  to  be  due  to  what 
is  known  as  hydrolysis,  or  partial  decomposition 
into  free  alkali  and  insoluble  acid  soap,  it  is 
probably  due,  as  a  matter  of  fact,  to  the  power 
of  the  solution  to  emulsionize   fats. 

The  processes  of  soap  manufacture  are  three 
in  number,  according  to  the  ordinary  classifica- 
tion. First  there  is  a  process  of  direct  union 
of  free  fatty  or  resinous  acid  and  alkalies,  a 
process  which  is  not  much  in  use.  Second,  there 
is  the  treatment  of  fats  with  definite  quantities 
of  alkalies,  in  which  the  glycerin  remains  with 
the  soap.  This  is  known  as  the  cold  process. 
Third,  there  is  the  treatment  of  fats  by  boiling 
them  with  indefinite  quantities  of  alkali  and  lye. 
The  great  bulk  of  soaps  is  hard  soap,  and  this 
is  of  three  kinds  —  the  curd,  the  mottled,  and 
the  j'ellow.  The  finest  quality  of  the  curd  soap 
is  obtained  by  the  use  of  tallow,  the  lye  being 
concentrated  by  the  use  of  close  steam  till  the 
soap  is  hard.  In  producing  mottled  soap,  while 
the  process  is  the  same  as  in  the  manufacture 
of  the  curd,  darker  fats  are  used,  and  concen- 
tration of  the  fats  is  not  carried  to  such  an 
extent  as  with  the  other.  When  there  is  a 
natural  mottling  of  the  soap  it  is  an  absolute 
guaranty  that  there  is  no  undue  amount  of 
water  present  in  it.  The  artificial  mottling  of 
soap  is  carried  on  to  a  very  large  extent  for 
legitimate  purposes ;  but  there  are  those  who 
practise  it  for  the  express  purpose  of  fraud. 
The  mottling  process  is  largely  used  for  laundry- 
soaps.  Yellow  soaps  contain  more  or  less  resin, 
the  finest  qualities  of  such  soap  being  secured 
by  the  use  of  light-colored  resin  and  the  best 
grade  of  tallow.  The  finishing  or  fitting  of  yel- 
low soaps  requires  long  experience  on  the  part 
of  the  manufacturer  for  satisfactory  results. 
The  method  of  finishing  all  kinds  of  soap  is  a 
variable  factor,  depending  upon  the  precise  kind 
of  article  desired. 

In  the  production  of  cocoanut  or  marine 
soaps  the  cocoanut-oil  is  saponified  by  the  use 
of  strong  lye  without  salting.  After  several 
days  of  hardening  the  blocks  of  soap  are  first 
cut  into  slabs  by  means  of  a  thin  steel  wire, 
and  the  slabs  are  then  transformed  into  bars. 
These  bars  are  stamped  with  the  name  of  the 
maker  and  the  brand  of  the  soap,  and  are  then 
readv  for  the  market. 


SOAP 


The  demand  for  cheap  soap  has  resulted  in 
the  introduction  and  extension  of  a  process 
known  as  tilling.  In  this  various  substances  de- 
signed to  increase  the  detergent  power  of  the 
soap,  or  to  increase  its  bulk  and  weight,  thus 
lessening  its  power,  are  introduced  into  the  soap 
after  it  leaves  the  copper.  This  process  is  also 
known  as  crutching.  The  substances  used  as 
adulterants  are  water,  talc,  clay,  chalk,  sulphate 
of  baryta,  etc.  In  the  production  of  soft  soaps 
impure  solutions  of  potash  soaps  are  combined 
with  glycerine  in  caustic  lye,  which  results  in 
transparent   jellies. 

In  the  production  of  toilet-soaps  special  pre- 
cautions are  taken  against  the  presence  of  free 
alkali.  The  soap  is  cut  into  sliavings.  It  is 
then  partially  dried,  and,  coloring-matter  and 
perfumes  being  added,  the  composition  is  passed 
several  times  between  granite  rollers  to  make  it 
homogeneous.  The  mass  is  then  clotted  by  the 
use  of  great  pressure  which  forms  the  soap  into 
bars.  These  bars  are  then  cut  and  stamped. 
The  lowest  qualities  of  toilet-soaps  are  generally 
made  by  the  cold  process.  Many  kinds  of  trans- 
parent soaps  are  made  by  the  cold  process,  the 
transparency  being  accoinplished  by  the  addition 
of  sugar.  Glycerin  is  often  incorporated  with 
opaque  and  transparent  soaps  for  emollient  ef- 
fects, while  for  disinfecting  purposes  carbolic 
acid,  coal  tar.  eucalyptus-oil,  and  other  sub- 
stances are  added.  The  commercial  value  of  all 
soaps  depends  upon  the  percentage  of  fatty  an- 
hydrid  present  in  them. 

Sficcific  Properties. —  Silicated  soaps  are  pro- 
duced by  mixing  silicate  of  sodium  (soluble 
glass)  with  ordinary  soap.  These  soaps  are 
cheaply  produced,  and  have  very  considerable 
detergent  power. 

Toilet-soaps  are  produced  by  perfuming  the 
best  ordinary  curd-soap  with  essential  oils,  or 
sometimes  by  saponifying  lard,  beef-marrow,  or 
oil  of  sweet  almnnds  with  caustic  .soda-lye,  in 
the  cold,  and  perfuming  the  products. 

Light  or  flotant  soap  is  produced  by  agitat- 
ing a  solution  of  soap,  to  which  a  fifth  or  sixth 
part  of  water  has  been  added,  until  the  lather  has 
risen  to  a  considerable  height,  and  then  trans- 
ferring it  to  a  mold,  where  it  remains  until  the 
quality  of  transparency  is  fixed. 

Transparent  soap  is  prepared  by  drying  or- 
dinary soap,  dissolving  it  in  alcohol,  allowing  the 
solution  to  remain  at  rest  so  long  as  any  im- 
purities arc  precipitated,  decanting  off  the  al- 
coholic liquid,  and  evaporating  it  until  it  is  of 
such  a  consistency  as  to  solidify  when  cooled  in 
metallic  molds. 

Mottled  soaps  are  produced  by  mixing  min- 
eral coloring-matter  with  the  soap  during  a 
certain   stage   of   the  liardening. 

The  amount  of  fatty  acids  in  soap  varies  from 
60  to  70  per  cent ;  of  water,  from  20  to  30 
per  cent;  and  the  proportion  of  alkaline  bases, 
from  8  to  9  per  cent.  These  numbers  may  be 
taken  as  a  standard  from  which  pure  soaps 
should  not  very  greatly  differ. 

Soaps  are  scented  and  colored  by  mixing 
coloring-substances  and  volatile  oils  or  odorous 
matter  with  them.  Sometimes,  for  the  purpose 
of  producing  a  medicated  soap,  antiseptics,  such 
as  carlinlic  acid,  creosote,  chloride  of  potash, 
and  sulphur,  are  mixed  with  the  ingredients.  A 
*??P  {'^^  '''f  "sc  of  taxidermists  in  preserving 
skins  is  produced  by  the  addition  of  arsenic.    A 


large  industry  has  developed  in  this  country  in 
scouring-soaps,  which  are  produced  by  the  ad- 
dition of  fine  sand  or  pumice-stone  to  the  or- 
dinary soap  when   in   its  plastic  state. 

History  of  Soap-making  in  America. —  In  the 
American  colonies  soap-making  was  at  first 
largely  a  household  art,  the  housewife  utilizing 
the  fats  saved  from  the  dripping-pan  to  make 
soft  soap  for  her  own  use,  and  also  even  a  sort 
of  hard  soap,  of  a  quality,  however,  that  would 
not  suit  the  housekeeper  of  to-day. 

As  early  as  1608,  on  the  second  ship  from 
England  to  the  Jamestown  colony,  came  a  num- 
ber of  Germans  and  Poles,  skilled  craftsmen, 
among  whom  were  several  proficient  in  handling 
fat  and  soap-ashes.  In  1621  soap-ashes  for 
export  to  England  were  worth  from  six  to  eight 
shillings  per  hundredweight,  and  50  years  later 
the  settlements  now  included  in  Maine  and  New 
Hampshire  derived  their  chief  wealth  from 
soap-ashes  and  fat.  While  there  were  small 
soap-boiling  establishments  in  nearly  all  the 
large  towns  by  1795,  their  aggregate  product 
probably  did  not  exceed  $300,000  in  value.  The 
discovery  by  Nicolas  Leblanc  (q.v.),  about  1791, 
of  a  process  for  manufacturing  soda  on  a  large 
scale  was  utilized  some  30  years  later,  when 
chemical  manufacturers  and  soap-makers  began 
to  avail  themselves  extensively  of  the  supply  of 
soda   thus   cheaply   afforded. 

.'\mong  the  early  establishments  of  the  soap 
trade  one  of  the  largest  was  that  of  William  Col- 
gate in  New  York,  founded  in  1806.  Fancy 
soaps  were  at  this  time  unknown,  and  the  makers 
of  the  American  product  contented  themselves 
with  a  very  common  grade  of  soap ;  but  so  rapid 
Vv-as  the  advance  that  by  1835  they  were  supply- 
ing nearly  all  the  home  demand,  and  were  also 
heavy  exporters,  principally  to  England. 

About  1850,  American  manufacturers  were 
employing  substantially  the  same  methods  and 
processes  that  were  used  in  England.  New 
England  was  then  the  principal  centre  of  the 
manufacture  for  the  United  States,  although 
New  York  and  Philadelphia  were  gaining  prom- 
inence. At  that  time  filling  materials  were  prac- 
tically unknown,  and  "settled"  soaps  were  merely 
run  into  the  wooden  frames  and  crutchcd  for 
hours,  until  rendered  thick  from  cooling,  or  were 
finished  by  boiling  down.  The  material  was 
ladled  by  hand  from  the  kettles  into  the  frames, 
or  put  into  buckets  or  tubs  and  carried  and 
emptied  into  the  frames.  The  kettles  themselves 
had  cast-iron  bottoms,  to  which  a  wooden  curb 
was  fastened  by  means  of  cement.  Ihe  compo- 
sition of  this  cement,  which  was  used  to  prevent 
leakage,  was  regarded  at  that  lime  as  a  great 
trade  secret,  especially  when  the  cement  was 
capable  of  preventing  the  leakage  for  some 
length  of  time.  The  waste  lye  was  run  off 
through  a  pipe  reaching  ihrough  Ihe  wooden 
curb  to  a  point  near  the  l>ott<im  of  the  kettle. 
The  kettles  were  heated  by  open  fire,  and  the 
contents  were  kept  fmm  burning  by  stirring 
them  with  a  long  iron  hmI  llattencd  at  tlie  end. 
The  lye  was  made  by  leaching  wood-ashes,  since 
the  use  of  caustic  soda  had  made  very  slow  ad- 
vances. 

While  processes  and  methods  were  thus,  com- 
paratively speaking,  at  n  standstill  during  the 
first  four  decades  of  the  loth  century,  the  soap 
industry  nevertheless  steadily  advanced  in  im- 
portance, and  prepared  itself  for  the  wonderful 
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development  that  immediately  followed  the  dis- 
coveries of  Chevreul.  That  chemist  demonstrated 
the  true  principles  of  saponification,  and  no  later 
improvement,  whether  in  the  introduction  of  the 
steam  processes  or  in  the  discoveries  and  uses 
of  the  many  new  vegetable  and  animal  oils,  has 
been  of  greater  importance.  Of  the  total  soap 
product  at  this  time  Massachusetts  was  credited 
with  over  one  quarter.  Five  years  later  the 
soap  industry  had  grown  to  great  proportions. 
The  manufacture  of  fancy  soaps  had  already 
been  begun,  and  in  1850  was  established  on  an 
extensive  scale.  Shaving-soap,  always  in  great 
demand  in  those  days,  when  beardless  faces  were 
the  rule,  was  also  greatly  improved  in  this 
decade,  and  many  other  of  the  common  toilet 
necessities  of  to-day  were  either  first  brought  out 
or  developed  to  comparative  excellence  at  this 
time.  Soon  soap-making  was  facilitated  by  the 
introduction  of  machinery,  and  now  there  are 
specially  constructed  machines  designed  and 
adapted  for  almost  every  step  in  the  diflterent 
processes  of  manufacture  where  their  introduc- 
tion has  been  either  feasible  or  of  advantage.  At 
present  American  soaps  are  strong  competitors 
in  the  markets  of  the  world,  and  in  quality  they 
rival  the  best  of  European  production;  while 
in  annual  output  the  value  has  risen  from 
about  $18,000,000  in  i860  to  more  than  $50,000,000 

in  1904-  ,     , 

The  introduction  of  sapolio  marked  a  new 
era  in  the  soap  business.  It  was  a  combination 
of  true  soap  and  scouring  substances  in  such 
proportions  as  to  increase  to  the  highest  point 
the  advantages  of  each.  The  Bath  brick  of  the 
scullery  has  gone  since  its  advent,  and  the  prin- 
ciple upon  which  sapolio  was  established  is  now 
utilized  in  many  forms.  Great  as  has  been  the 
recent  advance  in  the  soap  industry  of  the 
United  States,  it  is  confidently  predicted  that 
still  greater  progress  will  yet  be  made.  A  wider 
knowledge  of  applied  chemistry,  the  develop- 
ment of  al!  subsidiary  interests,  an  ever  increas- 
ing capital,  and  a  constantly  growing  market, 
both  at  home  and  abroad,  would  seem  to  give 
assurance  that  the  prediction  will  be  abundantly 
fulfilled.  Consult:  Thorpe,  'Dictionary  of  Ap- 
plied Chemistry'  :  Richardson  and  Watts,  'Chern- 
ical  Technology'  ;  Cristani,  '  Soap  and  Candles  ; 
Wurtz.  *Dictionnaire  de  Chimie.'  See  Fats; 
Sapind.\ce.e. 

Soap-berry,  the  common  name  of  several 
species  of  Sapindtis,  and  of  the  fruits,  which  are 
so  rich  in  saponin  that  they  were  employed  for 
the  same  purposes  as  alkaline  soap,  before  the 
davs  of  that  article.  The  Chinese  prefer  them 
even  yet  for  cleansing  the  hair  and  delicate  silks. 
Certain  species  of  Sapnidus  yield  also  an  edible 
pulp,  although  the  seeds  are  poisonous.  One 
species  (Sapindus  utilis)  has  been  cultivated  m 
Algeria  for  its  berries,  which  the  trees  begin  to 
bear  in  from  8  to  10  years;  and  5".  mukorossi, 
another  Chinese  species,  is  found  in  Japanese 
gardens.  Our  two  United  States  species  have 
this  saponaceous  quality  also,  and  the  berries  of 
S.  saponaria.  indigenous  to  tropical  America  and 
the  West  Indies,  and  even  growing  in  Florida, 
are  much  used  for  washing  linen,  although  said 
to  be  injurious  if  employed  too  frequently.  The 
hard  black  seeds  form  beads  for  rosary  and 
necklace.  S.  acuminata,  a  tall  tree  in  the  south- 
western   States,    with    abruptly    pinnate    leaves, 


has  reddish  brown  berries,  as  large  as  cherries, 
with  a  soapy  pulp ;  the  wood  is  hard  and  strong 
and  is  made  into  cotton  baskets  and  pack  sad- 
dles. The  East  Indian  S.  trifoUatus  has  been 
used  as  a  detergent,  and  the  pulp  as  an  astrin- 
gent and  tonic,  the  seeds  themselves  yielding  a 
medicinal  oil. 

Soap  Bubbles,  in  their  scientific  aspect, 
have  been  studied  specially  by  Plateau,  who,  by 
adding  glycerin  in  a  certain  proportion  to  the 
soap  solution,  obtained  remarkably  durable  films 
and  bubbles.  The  spherical  form  of  the  ordi- 
nary soap  bubble  is  a  direct  result  of  the  actiorj 
of  surface  tension,  the  geometrical  condition  be- 
ing that  with  given  volume  the  surface  must 
have  minimum  area. 

Soap-plants,  numerous   plants,   of  various 
families,  that  contain  a  poisonous  principle  called 
saponin,  which  lathers   in  water,  and  is  utilized 
as  a  detergent,  both  medically  and  for  laundry 
purposes.     The  common  soap-wort  is  the  Euro- 
pean Saponaria  officinalis,  often  found  in  Amer- 
ica along  roadsides  and  railways,  as  a  weed  es- 
caped   from   gardens.      It   is   a   rankly   growing, 
smooth,  and  shining  perennial,  with  the  charac- 
teristic, opposite  leaves,  in  this  instance  broadly 
oval,  and  five-merous  flowers  of  the  pink  fam- 
ily.    The  obcordate  petals  are  long  clawed,  with 
a  scale  at  the  base  of  each  blade,   ranging  in    1 
hue   from    white   to    bright-rose   color,    and   the    I 
dense    terminal    corymbs    would    be    handsome    1^ 
were   they   not   marred    by    fading    flowers   and 
brown  seed-capsules.    The  thick  roots  and  leaves 
abound  in  saponin,  and  besides   its  employment 
in  the  laundry,  the  plant  was  formerly  used  as 
a  cure  for  itch;  it  also  yields  an  alterative  drug 
resembling    sarsaparilla.     The    cow-herb    (Vac- 
caria    vaccaria)    also    contains    saponin.     Soap- 
bark  or  quillai-bark    (q.v.)    is   a   stimulant  and 
irritant    drug,     the    brownish-white    cortex    of 
Qitillaia  saponaria,  a  smooth  evergreen  tree  na- 
tive of  Chile,  where  its   inner  bark,  reduced  to 
powder,  is  a  substitute  for  soap.     Pitliccolobtum 
of  several  species  are  leguminous  trees,  one  the 
savonette  or  shagbark  of  the  West  Indies,  which 
yields   other   soap-barks,   in   demand    for   clean- 
ing   delicate    fabrics.       There    are    also    several 
Chinese  trees,  w^hich  serve  the  natives  for  soap, 
especially  valuable  in  washing  silks  and  the  hair. 
The    fruit   of  Pancovia    delarayi.   of   China,   re- 
sembles the  soap-berry   (qv.),  and  the  pods  of 
Gvmnocladus   chincnsis,   and   certain   species  of 
Glcditschias,  give  more  substitutes  for  soap    The 
refuse  or  "oil  cake"  of  the  seeds  of  the  tea-oil 
tree   (Camellia  sasanqua),  after  the  oil  has  been 
expressed,  is  not  only  employed  in  washing,  but 
for   catching  fish.     When   the   seeds  or   the  oil 
cake   are    bruised    and    thrown    into    water    the 
poisonous  saponin  stupefies  the  fish,  which  rise 
to  the  surface,  and  are  easily  captured. 

Amole  is  a  Mexican  name  covering  several 
plants  having  saponaceous  and  cleansing  proper- 
ties and  utilized  by  the  natives  of  Mexico  and 
the  adjacent  regions  of  the  United  States. 
Agave  hctcracantha  is  a  common  example.  The 
Californian  soap-plant,  or  soap-root  {Cltloro- 
galum-pomeridianum) ,  is  a  liliaceous  plant,  with 
wavy-edged,  linear  leaves,  and  a  tall  branching 
panicle,  of  manv  white  flowers.  The  root  is  a 
bulb  one  to  four  inches  in  diameter,  invested 
with  dark-brown  fibres.  This  bulb  is  pounded 
up  by  the  Ca'-ifornian  aborigines,  who  throw  it 
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into  pools  where  fish  have  no  means  of  escape, 
stupefying  and  capturing  them.  Hot  soap-root 
is  used  to  cleanse  and  heal  old  sores  as  well  as 
in  the  laundry.  There  are  several  other  soap- 
plants,  as  Zygadcnus  fretnontii,  and  Lcucocri- 
num  montaitum  in  California,  and  Acacia  con- 
ciiina,  the  soap-nut.  the  pods  of  which  are  used 
in  India  as  medicines  and  detergents,  especially 
in  hair  washing. 

Soapstone.     See  Talc. 

Sobaipu'ri,  a  former  tribe  of  the  Piman 
stock  of  North  .\merican  Indians  in  the  main 
and  tributary  valleys  of  the  Rio  San  Pedro  and 
Rio  Santa  Cruz,  and  on  the  Gila  between  those 
two  streams  in  southern  Arizona.  The  Jesuit 
missions  of  Guevavi,  Suamca,  and  San  Xavier 
del  Bac  were  established  among  them  in  the  latter 
part  of  the  17th  and  the  early  part  of  the  i8th 
centuries,  but  owing  to  the  depredations  of  the 
Apaches  they  were  forced  to  abandon  their 
rancherias  and  to  join  the  Pimas,  by  whom  they 
were  absorbed. 

Sobat  (so-biit')  River,  Africa,  a  tributary 
of  the  White  Nile,  rising  in  southwestern  Abys- 
sinia, flowing  westward,  and  joining  the  main 
stream  about  450  miles  south  of  Khartum.  It 
is  a  wide,  deep  and  rapid  stream,  bringing  down 
large  quantities  of  sediment  of  a  whitish  color, 
whence,  probably,  the  name  of  the  White  Nile. 
At  the  confluence  the  two  rivers  meet  each  other 
from  opposite  directions,  and  the  sluggish  cur- 
rent of  the  White  Nile  is  often  stemmed  and 
forced  back  by  that  of  the  Sobat,  forming  a  tem- 
porary lake. 

Sobbing,  a  convulsive  heaving  of  the 
breast ;  a  heavy  sigh,  attended  with  weeping.  It 
is  essentially  a  respiratory  act,  depending  im- 
mediately on  nervous  irritation,  and  caused  by 
spasmodic  movements  of  the  diaphragm  or  mid- 
riff, but  ultimately  due  to  strong  emotion,  usu- 
ally painful,  though  often  merely  hysterical.  In 
sighing  the  glottis  is  temporarily  closed,  and 
thus  prevents  entrance  of  air  into  the  lungs. 

Sobieski,   s6-bycs'ke.     See   John    III.,   So- 

BIESKI. 

Socage,  sok'aj,  or  Soccage,  a  tenure  by 
any  certain  and  deterniiiiate  service.  It  is  of 
two  sorts  —  free  socage,  where  the  services  are 
not  only  certain  but  honorable,  and  villein  soc- 
age, where  the  services,  though  certain,  are  of 
a  baser  nature. 

Social   and   University   Settlements.     The 

settlement  is  one  nf  the  niaiiili>lalii>ns  of  certain 
ethical,  spiritual  and  democratic  beliefs  which 
have  for  many  years  agitated  some  of  the  best 
men  and  women  ot  England.  Arnold  Toynbee, 
an  Oxford  tutor,  fniin  whom  Toynbee  Hall,  the 
first  university  settlement,  derived  its  name,  died 
in  early  manhood,  in  the  year  l88,^.  His  short 
life  was  an  intense  one,  absorbed  in  social  ques- 
tions and  proposals  for  their  solution.  One  or 
two  of  his  "long"  vacations  were  spent  among 
the  poor  of  East  l^ndon.  About  1838  Toyn- 
bee's  father,  a  well-knfiwn  aurist  in  London,  had 
assisted  Joseph  Mazzini  in  his  work  among  the 
immigrant  Italian  workingmen,  who  had  come  to 
England  of  tlicir  own  free  will  or  who  had 
been  brought  there  by  lli;it  outrageous  system 
of  "white  slave  traffic,"  which  has  been  so 
strikingly    described    by    Mazzini.     During    the 


several  decades  from  this  time  on  to  the  origin 
of  the  settlement  movement,  many  of  the  most 
prominent  teachers  and  preachers  were  engaged 
actively  in  promoting  the  growing  spirit  of 
democracy.  Charles  Kingsley,  one  of  the  fore- 
most preachers  of  this  new  movement,  gave  it 
expression  in  the  following  words :  "This  bond 
of  neighborhood  is,  after  all,  one  of  the  most 
human  ;  one  of  the  most  divine  of  all  bonds  ;  every 
man  you  meet  is  your  brother  and  must  be  for 
good  or  evil ;  you  cannot  live  without  him  and 
you  must  help  or  injure  each  other."  Many  of 
Dickens'  novels  treated  of  social  problems. 
Carlyle  was  bitterly  denouncing  forms  of  so- 
cial injustice.  Thomas  Hughes  added  his  voice 
to  the  protest.  And  that  great  teacher,  Doctor 
Thomas  Arnold,  voiced  the  same  feeling  when 
he  said : 

It  seems  to  me  that  people  are  not  aware  of  tlie 
monstrous  state  of  society,  aljsoluteiy  without  a  parallel 
in  the  history  of  the  world,  with  a  population  poor, 
miserable,  and  degraded  in  body  and  mind,  as  if  they 
were  slaves,  and  yet  called  freemen.  ,'\nd  the  hopes 
entertained  by  many,  of  the  etTects  to  be  wrought  by 
new  churches  and  schools,  wliile  the  social  evils  of  their 
conditions  are  uncorrected,  appear  to  me  utterly  wild. 

Thomas  Hill  Green  and  John  Ruskin  were 
sending  out  men  from  the  universities  imbued 
with  the  new  point  of  view.  There  were  many 
other  teachers,  but  these  were  perhaps  the  fore- 
most, and  all  of  them  felt  more  or  less  with 
Ruskin  when  he  said : 

I  simply  cannot  paint,  nor  read,  nor  look  at  minerals, 
nor  do  anything  else  that  I  like,  and  the  very  light  of 
the  morning  sky,  when  there  is  any  —  which  is  seldom, 
now-a-days,  near  London  —  has  become  hateful  to  me 
because  of  the  misery  that  I  know  of,  and  sec  signs  of. 
where  I  know  it  not,  which  no  imagination  can  interpret 
too  bitterly. 

There  was  in  England  a  growing  sense  of 
social  duty  and  responsibility.  Actuated  by  this 
impulse,  Edward  Uennison.  an  O.xford  man  of 
a  well-known  family,  had  gone  in  1864  to  live 
in  a  poor  quarter  in  East  London.  The  Working 
Men's  College  had  been,  even  previous  to  his 
coming,  established.  In  1871  Arnold  Toynbee, 
coming  as  a  lecturer  from  O.xford.  gave  several 
addresses  before  the  working  men's  organiza- 
tions in  London  and  in  the  provinces.  He  was 
admired  by  the  working  men,  and  both  admired 
and  loved  by  his  friends  at  O.xford,  where  he 
dominated  the  little  group  gathered  about  him 
with  his  brilliant  ideas  upon  the  future  of  the 
working  classes  and  the  possibility  of  a  social 
deinocracy.  He  died  after  delivering  a  lecture  to 
some  working  men  in   1883. 

It  was  Toynbee's  spirit,  and  ideas,  more  than 
any  work  which  he  individually  accomplished, 
that  gave  to  the  settlement  movement,  the  im- 
pulse which  has  enabled  it  to  be  .i  most  remark- 
able expression  of  a  deep  and  abiding  sense  of 
social  obligation.  And  in  this  lies  the  greatest 
and  the  most  distinctive  quality  in  the  settlement 
movement.  It  is  not  the  inslitution,  the  clubs, 
and  classes  and  kindergartens,  but  it  is  the  spirit, 
which  Toynbee  had  to  an  impressive  degree, 
which  is  the  essential  value  to  the  world  of  the 
settlement  movement.  Canon  Samuel  A.  Har- 
nett, rector  of  Saint  Judc's  Parish  in  the  Wliile- 
chapel  district  of  East  London,  is  more  re- 
sponsible than  Toynbee  for  the  settlement  as  an 
institution.  It  is  quite  possible  that  the  settle- 
ment movement  might  never  have  come  into  ex- 
istence had  it  not  been  for  Canon  Bariiett's 
ideas  and  his  life,  as  indeed   it  might   not  have 
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come  into  existence  had  it  not  been  for  Toyn- 
bee's  personality  and  his  death. 

At  any  rate,  after  Toynbee  died,  Canon  Bar- 
nett,  in  an  address  before  St.  John's  College, 
Oxford,  outlined  a  proposed  settlement  of  uni- 
versity men.  The  whole  of  England  was  stirred 
at  that  time  by  the  riots  of  the  unemployed,  by 
the  stories  of  suffering  and  starvation  on  the  east 
side  and  by  the  publication  of  a  little  pamphlet 
called  "The  Bitter  Cry  of  Outcast  London.' 
It  was  Canon  Barnett's  plan  to  have  a  house  or 
"Hall"  built  some  place  on  the  east  side  in 
which  university  men  might  live  and  do  work 
of  various  kinds  for  the  benefit  of  the  neighbor- 
hood. Several  men  volunteered  to  live  for  vary- 
ing periods  of  time  at  this  hall  after  it  was 
established.  Almost  the  same  year  a  similar  set- 
tlement was  founded  in  London  and  at  present 
there  are  30  or  40  such  settlements  in  England. 
There  are  upward  of  80  so-called  settlements  in 
America.  The  first  to  be  established  here  was 
the  "Neighborhood  Guild"  of  New  York, 
begun  by  Stanton  Coit,  who  had  received  his  im- 
pulse from  the  founding  of  Toynbee  Hall.  It 
was  afterward  called  The  University  Settlement. 
The  "College  Settlement"  was  founded  at  al- 
most the  same  time  in  New  York,  and  "Hull 
House,"  the  greatest  American  settlement,  was 
founded  in  1889  in  one  of  the  poorest  districts  of 
Chicago.  The  L'nivcrsite  Populaire  and  the 
CEttvre  dc  Pofincourt  in  Paris  are  similar  in 
their  educational  work  to  the  university 
settlements.  The  Oiiis  Huis  of  Amsterdam, 
Holland,  is  also  similar.  There  is  a  missionary 
settlement  in  Bombay,  the  "House  of  Neighborly 
Love"  in  Kyoto,  Japan,  and  Kingsley  Hall  in 
Tokyo.  There  is  also  a  settlement  at  Sydney  in 
New  South  Wales  called  "The  Toynbee  Guild," 
founded  by  an  Oxford  man. 

Toynbee  Hall  has  at  present  23  residents,  all 
university  men.  It  is  undenominational  and  non- 
partisan. There  are  liberals  and  conservatives, 
progressives  and  moderates,  churchmen  and  non- 
conformists, residents  of  no  professed  belief,  and 
there  is  one  Hebrew,  all  working  together  in  a 
common  spirit  for  the  welfare  of  the  neighbor- 
hood. Toynbee  Hall  does  a  great  deal  of  educa- 
tional work.  It  has  lecture  rooms,  class  rooms, 
laboratories,  studios,  club  rooms;  it  has  a  picture 
exhibition,  a  good  museum  and  a  public  library. 
There  are  reading  circles,  literary  clubs  and  op- 
portunities for  various  kinds  of  other  educational 
work.  On  the  social  side  of  its  work,  there  is  a 
great  deal  done  among  the  neighbors  to  enliven 
the  social  life.  The  "Smoking  Debates,"  which 
are  educational  and  social  in  their  design,  are 
undertaken  weekly.  From  200  to  250  working 
men  attend  with  interest  and  take  part  in  these 
discussions.  There  are  many  conferences  held 
on  subjects  connected  with  the  welfare  of  the 
district  such  as  housing,  poor  law  reform,  or- 
ganized labor,  management  of  schools,  etc.  The 
residents,  a  number  of  whom  are  mainly  occu- 
pied in  their  own  business  affairs  during  the 
daj',  are,  however,  usually  active  on  committees 
of  reform  bodies  or  represent  the  district  on 
certain  public   bodies. 

Mansfield  House,  a  university  settlement  in 
Canning  Town,  is  one  of  the  most  interesting 
settlements  in  London.  Both  here  and  at  Oxford 
House  active  religious  work  has  been  under- 
taken. The  Sunday  afternoon  men's  meeting  is 
one  of  the  most  powerful  religious  eflforts  being 


made  in  that  community.  In  1898  there  was  a 
pastor  at  the  house,  Leonard  Robjohns,  whose 
religious  work  was  of  singular  power  and  use- 
fulness. The  former  warden,  Percy  Alden,  has 
been  active  in  politics.  For  several  years  he 
was  on  the  Town  Council  and  for  about  a  year 
he  occupied  the  position  of  Deputy  Mayor.  One 
of  the  most  interesting  activities  is  "The  Wave* 
lodging-house  for  the  dockers  who  were  for- 
merly, if  they  are  not  now,  the  lowest  class  of 
English  casual  laborers.  The  house  has  repre- 
sentatives on  the  school  board,  the  board  of 
guardians,  and  has  been  active  in  various  other 
ways   in  the  public  service. 

In  America  the  University  Settlement  of 
New  York,  while  not  doing  work  as  extensive  as 
that  of  Hull  House  of  Chicago,  is  perhaps 
the  most  prominent  settlement  in  New  York. 
About  10,000  working  people  come  there  weekly 
to  clubs,  classes  and  meetings  of  various  kinds. 
Its  educational  work  has  never  been  very  strong- 
ly marked.  The  social  efforts,  in  the  way  of 
clubs  organized  in  the  "Guild,"  have  always  been 
a  dominant  feature.  Several  trade  unions  and 
the  most  important  labor  body  of  the  city  meet 
in  the  building.  There  are  about  12  men  in 
residence. 

The  most  distinctive  work  being  done  in  New 
Y'ork  is  perhaps  that  of  Miss  Lillian  D.  Wald 
and  her  associates  at  the  Nurses'  Settlements. 
Starting  with  the  work  of  nursing,  it  has  de- 
veloped into  a  settlement  movement  which  is 
quite  unique.  There  are  several  small  houses,  in 
various  parts  of  the  city,  under  the  direction  of 
Miss  Wald,  in  wdiich  nurses  and  other  residents 
live.  The  able  personality  of  Miss  Wald  is  the 
real  force  which  has  made  possible  the  remark- 
able settlement  work  which  has  been  carried  on. 
It  is  a  much  more  personal  work  than  that  done  I 
by  other  settlements,  the  reason  for  which  can  | 
be  seen  in  that  a  part  of  it,  at  least,  grows  out 
of  the  nursing  activities.  On  the  other  hand,  it 
does  important  public  service  of  a  general  char' 
acter  and  has  been  of  great  value  to  various  re- 
form movements. 

A  combination  of  the  work  done  at  the  Uni- 
versity Settlement  with  the  personal  power  of 
!Miss  Wald's  group  would  perhaps  be  necessary 
in  order  to  have  a  New  York  "Hull  House," 
even  if  it  were  then  possible  without  the  remark- 
able genius  of  Miss  Addams.  Hull  House  of 
Chicago  consists  at  present  of  a  striking  group 
of  buildings  occupying  a  plot  of  land  as  large 
as  some  of  the  smaller  New  York  blocks.  There 
is  the  main  house  for  residents,  a  building  which 
is  occupied  by  a  co-operative  club  of  working 
girls,  a  gymnasium  building,  with  baths,  given 
over,  with  the  exception  of  the  one  tloor,  to  a 
labor  museum  and  various  industrial  activities, 
the  most  important  of  which  is  Miss  Starr's  book- 
bindery.  There  is  spinning  and  weaving,  pot- 
tery-making, wood-working,  metal-working  and 
cooking.  While  book-binding  is  one  of  the  old- 
est crafts  undertaken  in  the  house,  the  print- 
shop  is  a  very  recent  addition.  There  is  a  small 
but  beautiful  theatre,  a  large  restaurant,  men's 
club  rooms,  a  whole  building  given  over  to  the 
music-school  and  work  with  children,  and  a 
group  of  buildings  with  apartments  and  lodg- 
ings. A  bulletin  of  the  activities  of  Hull  House 
consists  of  a  closely  printed  pamphlet  of  12 
pages.  The  Sunday  evening  lectures,  upon  a 
great  variety  of  subjects  are  free.     In  the  audi- 
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torium  there  are  several  dances  a  week,  and 
many  large  parties  and  meetings.  There  are 
Sunday  afternoon  concerts  where  an  ctTort  is 
made  to  give  the  best  music  to  the  neighbor- 
hood. There  are  advanced  classes  in  French 
and  German,  in  the  history  of  Art,  and  in  Dante. 
There  are  secondary  classes  in  a  variety  of  sub- 
jects, including  English,  geography  and  litera- 
ture. There  are  a  great  number  of  art  and 
technical  classes,  including  newspaper  illustrat- 
ing, sketching,  drawing,  painting,  clay  modeling, 
carpentry  and  wood  carving,  metal  work,  mil- 
linery, dressmaking,  etc.  There  are  numer- 
ous dancing  classes  and  children's  choral 
classes.  The  gymnasium  is  immensely  popular, 
and  there  are  daily  afternoon  and  evening 
classes.  There  is  an  extensive  play-ground  for 
all  .sorts  of  athletic  sports,  including,  of  course, 
skating  in  the  winter.  Among  the  clubs,  the 
most  prominent  is  the  Hull  House  Women's 
Club,  numbering  327  members  in  good  stand- 
ing. Tliere  is  a  very  remarkable  list  of 
lectures  given  during  the  year,  and  a  large 
number  of  committees  are  appointed  to 
work  actively  in  certain  public  movements. 
The  Hull  House  Men's  Club  is  also  an 
important  organization.  The  Dramatic  Asso- 
ciation is  an  organization  for  the  purpose  of 
producing  plays  through  the  amateur  talent  of 
the  house.  There  are  a  great  many  other  clubs 
for  young  people  and  children.  A  number  of 
organizations  meet  regularly  at  Hull  House,  in- 
cluding the  Chicago  Arts  and  Crafts  Society,  the 
Italian  orchestra,  the  19th  Ward  Improvement 
Association,  etc.  There  is  a  kindergarten,  nur- 
sery, Penny  Savings  Bank,  visiting  nurse  and 
visiting  kindergartner,  the  latter  for  sick  or 
crippled  children,  and  an  agent  of  the  Juvenile 
Court  who  works  constantly  among  the  depend- 
ent and  delinquent  children.  A  number  of  in- 
vestigations are  carried  on  each  year  in  connec- 
tion with  definite  social  reform  movements  and 
many  conferences  on  public  questions  are 
held.  It  would,  however,  be  impossible  in  lim- 
ited space  even  to  mention  all  of  the  various 
activities. 

In  addition  to  what  may  be  called  the  purely 
institutional  work  of  the  settlements,  is  the 
general  work  of  a  social  and  public  character. 
There  have  been  important  investigations  car- 
!  ricd  on  which  liave  resulted  in  many  useful  re- 
forms. The  Tenement  House  inquiry  in  Chi- 
cago was  first  undertaken  by  the  settlements. 
The  'Hull  House  .Maps  and  Papers'  contains 
much  valuable  sociological  material.  Robert  A. 
Woods  of  Boston  has  in  the  last  few  years  made 
a  remarkable  study  of  that  city  and  published 
two  volumes  with  the  results  of  his  inquiries. 
'The  Jew  in  London'  is  a  study  made  by  two 
residents  of  Toynbec  Hall.  The  work  of  the 
Child  Labor  Committees  of  both  New  York  and 
Chicago  is  being  largely  carried  on  by  the  resi- 
dents in  setllemcnts.  In  nearly  all  settlements 
there  are  rcsidL-nts  doing  important  public  work 
and  serving  on  reform  bodies  of  various  kinds. 

Miss  Addams  has  divided  the  motives  which 
constitute  tlic  subjective  pressure  toward  social 
settlements  into  three  great  lines: 

The  first  conl.iins  the  desire  to  ni.ikc  the  entire  socini 
organism  licmocratic,  to  extend  diniocr.icy  l)iyond  its 
poiitieai  expression;  the  second  is  the  imtmlse  to  share 
the  race  fife,  and  to  hrinu:  as  much  as  possihie  of  social 
energy  and  the  accumulation  of  civilization  to  those  por- 


tions of  the  race  which  have  fittfc;  the  third  springs 
from  a  certain  renaissance  of  Christianity,  a  movement 
toward  its  eariy  humanitarian  aspects. 

This  spirit  of  democracy,  or  whatever  it  is, 
is,  after  all,  the  great  thing  in  the  settlement 
movement.  The  various  kinds  of  activity, 
whether  of  a  purely  local  or  public  character,  are 
of  little  value  compared  with  the  spirit  of  the 
men  and  women  who  live  and  w^ork  in  the  settle- 
ment. The  difficulty  of  keeping  the  movement 
democratic  is  seen  in  all  parts  of  the  country, 
especially  where  the  body,  controlling  the  life  and 
spirit,  and  even  the  existence  of  the  settlement, 
is  no  part  of  the  movement  and  exercises  domi- 
nance through  Boards,  meeting  often  in  other 
parts  of  the  city.  The  temptation  to  become  an 
institution,  to  have  buildings  and  property,  is  a 
real  danger  to  the  movement  because  it  necessi- 
tates dependence  upon  persons  often  unsym- 
pathetic with  the  democratic  idea.  If  the  settle- 
ment becomes  a  mere  institution  of  a  charitable 
and  philanthropic  character,  it  will  doubtless  do 
much  good,  but  it  will  fail  to  fulfil  the  promise 
which  it  gave  to  the  world  in  the  beginning: 
namely,  to  work  for  and  to  preach  the  spirit  of 
universal  brotherhood  and  the  spirit  of  universal 
democracy. 
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Social  Brethren  Church.  The.  a  religious 
organi/aliim  formed  in  1807  and  comprising 
churches  and  congregations  in  Illinois,  .Vrkan- 
sas,  and  Missouri.  The  Confession  of  Faith 
published  in  1887  provides  for  Baptism  and  the 
Lord's  Supper  as  in  other  Evangelical  churches. 
The  Church  has  ordaine<l  and  licensed  minis- 
ters, and  also  exhorters,  stewards,  and  deacons. 

Social  Contract,  a  general  term  applied  to 
that  imaginary  bcnul  of  union  which  keeps  man- 
kind together.  Jean  Jacques  Rnnsscaii  (q.v.) 
maintained  that  the  natural  and  proper  slate  of 
man  is  the  savage  stale,  when  he  possesses  com- 
plete liberty,  and  that  every  social  organizalion 
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is  an  infraction  of  natural  right.  All  men  he 
believed  are  born  equal,  and  society  is  founded 
on  a  social  contract. 

Social  Democracy,  The.     See  Socialism. 

Social  Democracy,  German.  See  Social- 
ism. 

Social    Democratic    Workingman's    Party. 

See  Socialism. 

Social  Science,  the  science  that  deals  with 
the  social  condition,  the  relations,  and  institu- 
tions which  are  involved  in  man's  existence  and 
his  well-being  as  a  member  of  an  organized  com- 
munity. It  concerns  itself  more  especially  with 
questions  relating  to  public  health,  education, 
labor,  punishment  of  crime,  reformation  of  crim- 
inals, pauperism,  and  the  like.  It  thus  deals 
with  the  effect  of  existing  social  forces,  and 
their  result  on  the  general  well-being  of  the 
community,  without  directly  discussing  or  ex- 
pounding the  theories  or  examining  the  prob- 
lems of  sociology,  of  which  it  may  be  consid- 
ered as  a  branch. 

Social  Science  Association,  American.   See 

America-n    Social   Scienxe   Associatio.n;. 

Social  Science,  National  Association  for 
the  Promotion  of.  (British.)  See  National 
Association  for  the  Promotion  of  Social  Sci- 
ence. 

Social  Settlements.  See  Social  and  Uni- 
versity Settle.ments. 

Social  Service,  the  modern  study  of  people 
and  conditions  looking  toward  the  betterment 
of  mankind ;  a  forward  movement  dealing  with 
life,  occupations  and  environments,  embracing 
the  observation  and  investigation  of  the  relation 
between  employers  and  employees,  co-operation, 
labor  legislation,  hours  of  work,  wages,  indus- 
trial betterment,  child  labor,  factory  sanitation 
and  inspection,  safety  appliances,  improvement 
of  civic  and  municipal  conditions,  civil  service, 
public  ownership,  the  initiative  and  referendum, 
tax  reform,  marriage  and  divorce,  housing,  tem- 
perance, pauperism  and  crime,  defective  and  de- 
linquent children,  education,  social  settlements, 
institutional   churches  and   the  like. 

Social  Revolutions. —  During  the  19th  cen- 
tury there  took  place  the  two  greatest  revolu- 
tions in  all  history  —  one  in  the  material  world, 
created  by  the  application  of  natural  forces  to 
industry;  the  other  in  the  world  of  ideas,  pro- 
duced by  the  application  of  the  scientific  method 
to  all  processes  of  investigation.  Tl>ey  have 
radically  changed  the  methods  of  agriculture,  of 
manufacture,  of  commerce,  of  travel,  and  of 
business ;  and  they  are  radically  changing  the 
methods  of  charity,  of  philanthropy,  of  religion, 
of  reform,  and  of  education.  It  is  difficult  to 
name  a  single  field  of  human  activity  which  has 
not  been  profoundly  influenced  by  one  or  both  of 
these  two  revolutions.  Together  they  have 
given  to  the  world  more  knowledge  and  more 
wealth  than  all  other  instrumentalities  employed 
in  all  the  countless  ages  of  the  past.  They  have 
created  in  the  Occidental  world  a  new  type  of 
civilization,  with  which  have  obtained  radically 
different  conditions  of  life  —  in  one  word,  a  new 
environment  which  vitally  concerns  all  classes. 
It  is  a  fundamental  law  of  nature  that  every 
form  of  life,  whether  vegetable  or  animal,  indi- 
vidual or  institutional,  must  be  adapted  to  its 
environment.    If  the  latter  radically  changes,  the 


foriner  must  readjust  itself  or  perish.  Nature's 
method  of  readaptation  is  to  kill  off  the  unfit 
and  to  multiply  the  fit.  This  method  is  thor- 
oughly effective,  but  it  is  fearfully  costly  in 
suffering  and  in  life.  Thousands  of  mechanics 
have  lost  their  positions  in  recent  years  because 
they  could  not  readjust  themselves  to  the  new 
methods  of  invention.  Thousands  of  business 
men  and  manufacturers  have  been  driven  into 
bankruptcy  because  they  could  not  adapt  them- 
selves to  the  new  conditions  by  more  economical 
methods  of  production  and  distribution.  Thou- 
sands of  clergymen  have  been  laid  on  the  shelf 
because  they  were  unable  to  discern  the  signs 
of  the  times,  and  to  adjust  themselves  thereto 
by  adopting  new  and  more  effective  methods. 
Thousands  of  churches  have  died  because  they 
did  not  know  how  to  adapt  themselves  to  their 
new  environment.  Manj'  tens  of  thousands  of 
men,  women  and  children  die  needlessly  in  our 
cities  ever\'  year  because  we  have  not  yet  learned 
how  to  adapt  ourselves  to  the  new  conditions 
of  urban  life. 

The  process  of  readjustment  is  one  of  experi- 
ment. Each  experiment,  whether  successful  or 
otherwise,  throws  a  ray  of  light  on  the  problem 
of  how  to  do  it  or  how  not  to  do  it.  Hereto- 
fore the  world  has  been  sadly  slow  to  learn  wis- 
dom by  experience.  Succeeding  generations 
have,  for  the  most  part,  repeated  the  blind 
blunders  of  their  predecessors.  The  facts  of 
geology,  though  as  common  as  stones  and  as 
conspicuous  as  mountains,  were  meaningless  to 
men  for  thousands  of  years,  because  they  did  not 
know  how  to  trace  the  relations  of  cause  and 
effect.  In  like  manner,  the  facts  of  human  ex- 
perience were  common  and  obvious  enough,  but 
until  modern  times  they  yielded  little  wisdom, 
because  without  the  scientific  method  men  were 
able  to  trace  only  very  imperfectly  or  not  at  all 
the  relations  between  acts  and  their  conse- 
quences. Experience  signifies  nothing  unless  we 
trace  the  relations  of  cause  and  effect.  The 
science  of  statistics,  by  which  facts  are  so  gath- 
ered as  to  embody  truth,  and  so  interpreted  as 
to  afford  know-ledge,  is  of  recent  origin.  It  is 
a  singular  fact  that  our  young  republic  was  the 
first  government  in  the  world  to  take  a  census 
at  stated  intervals.  Ships  of  state  kept  no  log- 
books. It  is  small  wonder  that  so  many  split  on 
the  same  rocks.  Important  as  it  is  in  social  and 
political  science  to  know  precisely  where  we  are, 
it  is  even  more  important  to  know  the  direction 
in  which  we  are  moving,  for  tendency  is  pro- 
phetic :  and  to  establish  a  line  of  tendency  we 
must  fi.x  more  than  one  point ;  hence  the  value  of 
a  base  line.  Our  decennial  census  during  the 
19th  century  established  a  base  line  100  years 
long  —  the  first  in  all  history  —  from  which  we 
may  measure  in  the  20th  and  in  each  succeeding 
century.  Only  in  recent  years  have  men  learned 
to  gather  facts,  to  sift  them,  and  correctly  to 
interpret  them,  thus  creating  science.  We  are 
only  beginning  to  construct  the  science  of  living, 
v.-hich  is  living  in  intelligent  obedience  to  all 
natural  laws :  that  is,  all  the  laws  which  God 
has  established  both  for  the  individual  and  for 
society. 

_  Existing  Evils. —  There  are  many  great 
evils  incident  to  our  present  stage  of  industrial 
and  social  evolution  on  which  no  intelligent  lover 
of  his  country  and  his  kind  can  look  with  in- 
difference. The  widespread  hostility,  if  not  open 
conflict,  between  organized  capital  and  organized 
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labor  does  violence  to  economic  and  social  laws 
no  less  than  to  Christian  principles.  The  reck- 
less and  increasing  sacrifice  of  life  and  limb  in 
American  industry  calls  for  such  education  of 
public  opinion  as  will  demand  and  enforce  effect- 
ive legislation  touching  accidents  and  their  pre- 
vention. The  victories  of  peace  are  even  more 
bloody  than  those  of  war.  There  were  not  so 
many  victims  of  the  late  Boer  war  as  there 
were  of  American  industries  during  the  same 
period.  In  1903  our  railways  killed  or  wounded 
73,250  people.  If  to  casualties  on  railroads  we 
could  add  those  in  the  mining,  manufacturing, 
building  and  lumber  industries,  the  totals  w'ould 
show  a  very  considerable  industrial  army  killed 
and  a  very  large  industrial  army  wounded  every 
year.  But  only  9  out  of  45  States  require  oper- 
ators to  report  all  accidents  to  their  employees  in 
factories  and  workshops ;  and  the  laws  of  no 
State  require  .systematic  returns  of  accidents  in 
the  building  trades.  A  large  proportion  of  these 
accidents  might  be  prevented  by  the  use  of  safety 
appliances  and  by  the  exercise  of  precautions 
which  are  entirely  capable  of  legal  enforcement. 
The  industrial  revolution  which  has  taken 
place  in  Western  Europe  and  in  North  America 
is  destined  to  encircle  the  globe.  We  have 
learned  by  costly  c.xperience  many  hard  lessons 
which  should  be  passed  on  free  of  cost  to  tlie 
younger  industrial  communities  of  the  Old 
World.  The  blessings  which  the  industrial  revo- 
lution confers  are  immeasurable.  It  solves  the 
problem  of  production,  and  creates  abundance 
sufficient  for  all ;  it  elevates  the  standard  of 
living;  it  multiples  W'ealth,  and  thereby  gives  a 
mighty  impetus  to  education,  science,  art,  archi- 
tecture, and  to  all  the  refinements  of  civilized 
life.  But  on  the  other  hand,  it  is  attended  by 
evils  of  scarcely  less  magnitude.  It  redistributes 
population,  compacting  masses  in  the  city,  creat- 
ing the  tenement  house  with  its  long  list  of  evils, 
complicating  the  problems  of  sanitation,  and  rais- 
ing the  death  rate.  It  assumes  the  role  of  Ilerod 
and  slaughters  the  innocents,  while  the  children 
who  escape  from  the  factory  with  their  lives  are 
commonly  pinched  and  deformed  in  body  and 
mind.  It  creates  the  popular  discontent  which 
inevitably  springs  from  the  multiplication  and 
popularization  of  knowledge  together  with  the 
multiplication  and  concentration  of  wealth.  It 
is  attended  by  the  organization  of  capital  and 
labor  which  are  arrayed  against  each  other  in 
hostile  camps.  Now  many  of  these  evils  are  en- 
tirely preventable,  though  certain  to  be  developed 
if  neglected.  They  were  permitted  to  fasten 
themselves  on  Western  Europe  and  the  United 
States  because  they  were  Tint  foreseen.  That  ex- 
cuse does  not  exist  fur  the  remainder  of  the 
world.  With  the  opening  of  the  Isthmian  canal, 
northern  capital,  population  and  energy  will  How 
into  South  .America  and  inaugurate  there  the 
industrial  revolution.  It  is  already  well  under 
way  in  Russia  and  Japan,  and  is  now  beginning 
in  China  and  India,  Unless  prevented  by  intel- 
ligent foresight,  the  evils  which  have  thus  far 
attended  the  industrial  revolution  will  accom- 
pany it  round  ihe  world  and  involve  the  hun- 
dreds of  millions  of  these  countries  in  sufferings 
as  measureless  as  they  will  be  needless.  These 
peoples  do  not  possess  the  power  of  self-restraint 
which  has  thus  far  preserved  the  balance  — 
though  a  "hesitating  balance" —  in  Western  En- 
rope  and  the  I'nited  Stales.  We  arc  therefore 
bound  by  every  obligation  of  humanity  and  re- 
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ligion  to  safeguard  them  with  our  experience, 
and  thus  forestall  preventable  evils,  which  if  not 
thus  prevented  will  be  far  more  disastrous  in 
the  Orient  than  they  have  been  in  the  Occident. 

The  Miisee  Social. —  The  section  of  Social 
Economy  in  the  Paris  Exposition  of  1889  was 
peculiarly  rich  in  documents  relating  to  the  con- 
ditions of  labor  and  to  workingmen's  institutions. 
This  exhibit  made  permanent  was  the  origin  of 
the  Musec  Social.  Endowed  with  adequate 
funds,  it  is  devoted  solely  to  the  promotion  of 
the  study  of  labor  problems  and  the  advance- 
ment of  concrete  measures  of  labor  reform.  As 
regards  its  organization  and  purpose  it  exem- 
plifies in  the  field  of  economic  research  very 
much  what  the  Smithsonian  Institution  in  Wash- 
ington does  in  the  domain  of  scientific  investiga- 
tion. Both  were  founded  by  private  individuals 
"for  the  diffusion  of  knowledge  among  man- 
kind." Both  are  non-schola.stic  in  the  sense 
of  having  no  regular  classes  of  students,  and 
both  maintain  a  corps  of  experts  devoted  to  ori- 
ginal research  and  to  the  aid  of  those  making 
similar  inquiries.  The  Musee  constitutes  a  veri- 
table laboratory  for  economic  research  in  all 
fields  as  far  as  they  relate  to  concrete  labor  prob- 
lems. In  the  language  of  its  constitution,  its 
object  is  "to  place  gratuitously  at  the  disposition 
of  the  public  documents  with  collateral  informa- 
tion, constitutions  and  models  of  institutions,  and 
undertakings  having  for  their  aim  the  improve- 
ment of  the  moral  and  material  situation  of  the 
laboring  classes."  To  carry  out  this  aim  the 
Musee  has  spared  neither  pains  nor  expense  in 
the  organization  of  every  possible  means  of 
obtaining  information  concerning  labor  and 
labor  conditions  in  all  lands  and  in  facilitating 
its  use  by  all  those  interested  in  matters  of  so- 
cial reform.  It  is  well  installed  in  a  building 
owned  by  it  at  s  Rue  Las  Cases,  where  it  has 
lecture  rooms,  meeting  rooms  for  the  economic 
and  reform  societies  of  Paris,  exhibition  rooms 
for  the  display  of  plans,  models,  and  accident- 
preventing  appliances,  and  its  carefully  selected 
library.  This  includes  over  15,000  volumes  ex- 
clusively devoted  to  labor,  and  consisting  largely 
of  original  sources  of  information,  reports,  and 
proceedings  of  societies  and  social  undertakings 
which  are  not  to  be  found  in  ordinary  libraries. 
Its  files  include  records  and  copies  of  labor  leg- 
islation in  all  countries  and  of  important  labor 
events,  catalogued  and  under  the  direction  of 
skilled  librarians,  whose  duty  it  is  to  help  in- 
vestigators desiring  to  make  use  of  such  material. 
The  Musee,  however,  is  not  content  with  bringing 
together  the  results  of  others'  efforts.  Each  year 
it  sends  one  or  more  commissions  to  investigate 
particular  features  of  the  labor  problem  in  for- 
eign countries.  It  has  thus  made  detailed  investi- 
gations of  trade  unions  in  Great  Britain,  l;d)or 
organizations  in  the  I'niled  States,  co-operative 
and  credit  institutions  in  Italy  and  the  agrarian 
question  in  ficrmany  by  special  delegates  sent  to 
those  cotmtries.  In  addition  to  making  these 
special  inquiries,  il  maintains  in  foreign  coun- 
tries special  cnrrespon<lenls  whose  duties  are  to 
supply  the  Musee  with  copies  of  all  bills,  reports 
or  laws  concerning  labor  matters  presented  in 
their  respective  coimtries  or  of  privately  pub- 
lished works  concerning  labor,  to  furnish  in- 
formation as  called  for,  and  to  transmit  annual 
reports  giving  a  rrsiiiiir.  with  (lociinicnls,  of  the 
labor  events,  legislation  and  judicial  decisions 
relating  to  labor  (hiring  the  year. 
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What  is  said  above  of  the  Musee  Social  is 
summarized  from  a  special  report  prepared  by 
William  Franklin  Willoughby,  then  the  Ameri- 
can correspondent  of  the  Musee  Social. 

The  American  Institute  of  Social  Service. — 
With  much  the  same  purpose  as  the  Musee  So- 
cial of  Paris  but  with  a  wider  field  was  the 
League  for  Social  Service  of  New  York  City. 
The  League  was  organized  in  New  York  in  1898 
by  Josiah  Strong  and  William  H.  Tolman,  who 
became  its  president  and  secretary,  respectively. 
The  League,  reorganized,  enlarged  and  incor- 
porated, became  known  in  1902  as  the  American 
Institute  of  Social  Service,  with  headquarters  at 
287  Fourth  Avenue,  New  York.  The  three 
functions  of  the  Institute  are:  (l)  To  gather 
from  all  possible  sources  facts  of  every  kind 
which  bear  on  social  and  industrial  betterment. 
(2)  To  interpret  these  facts  by  ascertaining  their 
causes  and  effects,  thus  gaining  their  real  signi- 
ficance, and  (3)  to  disseminate  the  resulting 
knowledge  for  the  education  of  public  opinion, 
with  an  educational  charter  from  the  Regents 
of  the  University  of  the  State  of  New  York. 

The  work  of  the  Institute  is  divided  into  II 
departments,  as  follows  :  ( i )  Bureau  of  Infor- 
mation ;  (2)  Investigation:  (3)  Illustration;  (4) 
Publication;  (5)  Legislation;  (6)  Lecture 
Bureau;  (7)  Library  and  Archives;  (8)  Mu- 
seum of  Security ;  (9)  Personal  Study  and  Re- 
search ;  (10)  International  Relations;  (11)  Re- 
lations with  other  Societies.  Other  departments 
are  likely  to  be  added  with  the  further  develop- 
ment of  the  work. 

The  American  Institute  of  Social  Service  is 
collecting  a  great  mass  of  facts  from  Europe,  as 
well  as  America,  which  embody  experiences  of 
many  millions  of  people;  and  these  facts  scien- 
tifically interpreted  throw  light  on  many  social 
problems,  new  and  old,  and  afford  practical 
guidance  in  the  conduct  of  life,  and  in  the  es- 
tablishment of  riyht  relations  between  man  and 
man.  In  response  to  inquiries,  the  Institute's 
bureau  of  information  is  constantly  sending  ma- 
terials bearing  on  social  and  industrial  betterment 
to  newspaper  men,  ministers,  students,  teachers, 
authors,  legislators,  and  the  like.  When  a  cor- 
poration desires  to  improve  the  condition  of  its 
employees,  the  Institute  can  furnish  facts  and 
photographs  showing  what  is  being  done  along 
these  lines  by  many  of  the  world's  great  cap- 
tains of  industry,  such  as  Krupp  of  Essen,  Casi- 
mir-Perier  of  France,  Van  Marken  of  Holland, 
Cadbury  of  Birmingham  and  Lever  of  Liverpool, 
describing  their  improved  housing,  their  sanitation, 
their  hospitals,  homes  for  convalescents,  schools, 
kindergartens,  athletic  grounds,  parks,  baths, 
swimming  pools,  systems  of  insurance,  old  age 
pensions  and  the  like.  Again,  a  city  desires  to 
improve  its  municipal  housekeeping,  and  would 
like  to  learn  from  Glasgow  as  a  model.  It  is  not 
necessary  for  Cincinnati  or  Chicago  to  send  a 
committee  of  investigation  to  the  Scotch  metrop- 
olis. The  Institute  can  send  Glasgow  to  Cin- 
cinnati or  Chicago  and  by  means  of  hundreds  of 
lantern  slides,  show  her  improved  tenements, 
her  street-cleaning  system,  her  playgrounds,  her 
out-of-door  gymnasia,  her  hospitals,  her  park 
system,  etc.  A  church  which  is  struggling  to 
adapt  itself  to  a  changed  environment  wishes  to 
know  how  certain  problems  have  been  solved. 
The  Institute  can  give  information  of  scores  of 
churches  which  have  successfully  adjusted  them- 
selves to  new  conditions  and  whose  experience 


will  probably  afford  the  desired  solution.  The 
e.\istence  of  45  States  with  their  separate  legis- 
latures, affords  a  vast  field  for  social  service  by 
helping  all  to  profit  by  the  experience  of  each. 
Most  of  the  great  problems  of  all  the  States  are 
substantially  the  same,  as  in  the  case  of  pauper- 
ism, crime,  defective  and  delinquent  children, 
roads,  the  relation  of  labor  and  capital,  and  the 
like.  Some  States  are  much  in  advance  in  one 
particular,  others  in  another.  What  if,  in  each 
particular,  all  the  States  could  be  brought  up 
to  the  standard  of  the  most  advanced  State  :  how 
would  the  nation  leap  forward  in  civilization? 
For  instance,  the  experience  of  several  States 
has  demonstrated  the  value  of  juvenile  courts 
and  of  industrial  legislation  for  children.  In  the 
natural  course  of  things  it  takes  years  for  such 
reforms  to  reach  the  more  backward  States; 
whereas  the  Institute,  with  the  necessary  funds, 
could  doubtless  educate  public  opinion  so  as  to 
secure  the  desired  legislation  in  one  quarter 
of  the  time.  As  President  Roosevelt  says  in 
a  letter  to  the  Institute :  "The  possibilities  of 
the  Institute  are  well  nigh  boundless.  It  is  ap- 
parently proving  to  be  the  beginning  of  a  world 
movement,  and  is  being  recognized  by  the  best 
men  of  many  different  countries  as  a  necessity  in 
each  and  all  of  these  countries  in  order  to  fa- 
cilitate a  readjustment  of  social  relations  to  the 
new  conditions  created  by  the  modern  industrial 
revolution." 

The  Dunfermline  Experiment. —  In  IQ03, 
Andrew  Carnegie  (q.v.),  the  philanthropist, 
placed  in  trust  the  sum  of  $2,500,000  for  the  pur- 
pose of  beautifying  and  improving  his  native 
town  of  Dunfermline.  Scotland,  and  the  .\meri- 
can  Institute  of  Social  Service  outlined  a  plan  of 
procedure  for  this  important  work.  The  plan  in- 
cludes a  regional  museum,  a  district  for  a  "city 
beautiful,"  a  social  centre,  a  department  of  civics, 
boys'  and  girls'  flower  gardens,  children's  play- 
grounds and  out-door  gymnasia,  holiday  tours 
and  historic  pilgrimages,  "get-together  club"  and 
a  system  of  awards  and  prizes.  The  general 
outline  for  a  city  beautiful  suggests  that  some- 
where in  the  confines  of  the  park  land  should 
be  set  aside  on  which  can  be  built  model  dwell- 
ings of  diversified  architecture.  One  house 
should  be  set  aside  as  a  working  model,  fur- 
nished throughout  with  all  necessaries  and  as 
many  comforts  as  are  demanded  by  a  modest 
taste.  By  means  of  this  model  house,  clerks, 
artisans  and  laborers  may  be  shown  how  to  fur- 
nish their  homes.  Under  this  plan  the  social 
centre  should  be  a  building  located  in  the  park, 
easily  accessible,  so  as  to  be  a  resort  for  all  the 
people  —  children  for  the  most  part  by  day, 
adults  at  night  and  on  holidays.  It  should  con- 
tain a  hall  for  music,  speaking,  dancing,  flowef 
shows  and  other  entertainments.  There  should 
be  classrooms  for  instruction  in  music  and  art  in 
its  various  branches.  In  a  regional  museum 
should  be  collected  the  various  processes  of  local 
industries,  in  order  that  the  individual  workman 
may  get  an  idea  how  his  part  in  the  process  is  re- 
lated to  the  great  industry  as  a  whole.  The  de- 
partment of  civics  is  intended  to  inspire  youth 
and  to  direct  their  enthusiasm  wisely,  so  as  to 
raise  the  tone  of  their  citizenship. 

JnsTAH   Strong. 
President  American   Institute  of  Social  Service. 

Socialism  is  a  word  having  two  distinct 
but  related  meanings :  primarily  it  is  used  a?  the 
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name  of  a  certain  philosophy  of  history  and 
method  of  interpreting  and  analyzing  social 
phenomena.  In  the  second  place,  since  this 
philosophy  and  method  have  as  one  of  their 
principal  conclusions  that  society  is  evolving 
toward  a  co-operative  social  stage  the  word  is 
used  to  designate  a  co-operative  social  organiza- 
tion wliere  the  means  for  the  production  and  dis- 
tribution of  wealth  are  the  collective  property 
of  the  working  class,  while  the  goods  which  are 
to  be  consumed  become  the  private  property  of 
the  individual  workers.  The  philosophy  of  so- 
cialism, as  generally  accepted  by  the  socialist 
parties  of  the  world  at  the  present  time,  takes 
as  its  fundamental  hypothesis  what  has  been 
variously  called,  the  materialistic  interpretation 
of  history,  historic  materialism,  or  economic 
determinism.  This  doctrine  is  stated  as  follows 
in  the  'Communist  Manifesto'  : 

In  every  historical  epoch  the  prevailing  mode  of 
economic  production  and  e-xchange,  and  the  social  or- 
ganization necessarily  following  from  it,  form  the  basis 
upon  which  is  built  up.  ana  from  which  alone  can 
be  explained,  the  political  and  intellectual  history  of 
that  epoch;  and  consequently  the  whole  history  of 
mankind  since  the  dissolution  of  primitive  tribal  so- 
ciety, holding  land  in  common  ownership,  has  been  a 
history  of  class  struggles,  contests  between  exnioiting 
and  exploited,  ruling  and  oppressed  classes:  tne  his- 
tory of  these  class  struggles  forms  a  series  of  evolution; 
now-a-days,  a  stage  has  been  reached  where  the  ex- 
ploited and  oppressed  class  —  the  proletariat  —  cannot 
attain  its  emancipation  from  the  sway  of  the  ex- 
ploiting and  ruling  class  —  the  bourgeoisie  —  without 
at  the  same  time,  and  once  and  for  all,  emancipating 
society  at  large  from  all  exploitation,  oppression,  class- 
distinctions,  and  class-struggles. 

It  is  maintained  that  the  form  in  which 
production  is  carried  on  in  any  society  constitutes 
the  fundamental  fact  which  determines  all  other 
social  institutions.  This  does  not  hold  that 
each  economic  era  begins  tabula  rasa  in  the  field 
of  institutions.  Each  historical  stage  inherits  its 
institutions  from  the  previous  stage  and  it  can 
I  only  inliucnce.  change,  and  reconstruct  these  or 
establish  new  ones  alongside  of  them.  These 
inherited  characteristics  include  customs,  laws, 
ethical  standards,  public  opinion,  and  in  short 
I  the  whole  set  of  institutions  and  social  psy- 
I  chology  which  has  been  built  up  tlirough- 
I  out  the  course  of  hiunan  evolution.  The 
j  analogy  between  heredity  and  environment 
in  biology  and  in  the  social  organism  is  here  very 
close.  Since  the  appearance  of  the  institution 
of  private  property  in  the  instruments  by  which 
wealth  is  produced  and  distributed,  society  has 
necessarily  been  divi<led  into  two  classes  ac- 
cordinR  as  their  members  own  or  do  not  own 
these  essentials  for  the  production  of  wealth. 
The  struggle  of  these  classes  for  power  consti- 
tutes a  large  portion  of  the  history  of  modern 
limes.  In  the  Middle  Ages,  land  being  the  most 
essential  instrument  for  the  production  of  wealth, 
the  landlords  were  the  ruling  class  and  social 
institulinns  were  determined  by  them  in  accord- 
ance with  their  interests.  When  the  great  trans- 
tormalion  nf  hand  tools  into  factory  machinery 
look  pl.acc  at  the  close  of  the  ;<Sth  aiid  beginning 
of  the  lotli  centtny,  this  machinery  of  the  modem 
factory  became  the  most  essential  clement  in 
the  production  of  wealth,  and  its  owners  became 
the   ruling  class. 

VVhcn  the  owners  of  industrial  capital  had 
Rained  their  victory  they  set  about  establishing 
a  society  in  accordance  with  their  interests. 
They  formed  at  this  time  the  class  most  neces- 


sary to  the  basic  industrial  processes  of  society, 
since  the  accumulation  and  organization  of  cap- 
ital was  the  most  essential  thing  at  this  historical 
period.  Later  on  the  capitalist  class  laid  down 
its  function  as  organizer  and  director  of  industry 
and  became  simply  a  share-holding  class.  Hired 
wage-workers,  including  manual  laborers,  over- 
seers, bosses,  and  superintendents  perform  all 
the  essential  social  processes.  The  capitalist 
class  having  handed  over  its  function  to  the 
working  class,  the  latter  becomes  not  only  the 
most  essential,  but  the  only  essential  class.  The 
material  interests  of  this  class  involve  it  in 
continuous  .struggles  with  the  capitalists.  Sooner 
or  later  this  struggle  is  transferred  to  the  political 
field  where  the  laboring  class  is  represented  by 
the  Socialist  Party,  having  as  its  object  the  cap- 
ture of  the  powers  of  government  and  social 
control  in  order  that  it  may  use  them  in  tUe 
interest  of  that  class. 

According  to  this  philosophy  the  social  dy- 
namic which  compels  advance  is  the  continuous 
improvement  of  the  processes  of  production. 
Every  new  invention  and  every  improvement  i^ 
the  organization  of  industry  starts  in  motion  a 
series  of  inlluences  which  do  not  cease  until 
they  have  reached  and  affected  every  instituticn 
within  the  society  of  which  they  form  the  indus- 
trial basis.  During  the  last  too  years  mechanical 
improvements  have  multiplied  many  fold  the 
productive  power  of  each  individual  worker. 
But  the  army  of  unemployed  prevent  the  price 
of  labor  power  as  a  whole  from  rising  much 
above  the  point  necessary  to  maintain  the 
efficiency  of  the  wage-worker  as  a  producer. 
Consequently  the  workers  who  use  these  im- 
proved instruments  receive  but  a  small  fraction 
of  the  greatly  multiplied  product.  They  have  no 
choice  under  the  present  system  but  to  accopt 
these  conditions.  While  production  is  for  sale 
in  the  competitive  market  only  the  cheapest  can 
continue  to  produce.  If  the  workers  are  to 
produce,  and  they  cannot  live  without  pro- 
ducing, since  they  have  no  power  of  ownership 
to  take  from  other  producers,  they  must  gain 
access  to  these  highly  perfected  tools.  Hen;e 
they  compete  with  one  another  for  the  privilege 
of  using  them,  and  of  selling  Iheir  labor-power 
to  the  owners  of  the  tools.  They  finally  accept 
a  wage-contract  by  which,  for  the  privilege  of 
producing  their  own  wages  during  the  first  hour 
or  two  of  work,  they  continue  at  work  for  many 
hours  more,  producing  surplus  value  for  llic 
owner  of  the  means  of  production  which  they 
use. 

Improvements  in  production  often  take  other 
than  mechanical  forms.  The  modern  trust  is, 
to  some  extent,  to  be  conside-rcd  as  such  an 
improvement.  Socialist  writers  pointed  out  over 
a  half  century  ago  the  self-destructive  char.acter 
of  competition.  It  was  then  foreseen  that  one 
of  the  inherent  characteristics  of  large  industry 
was  its  greater  economy  as  cmnpared  with 
smaller  competitors.  Conseipiently  the  kirge  in- 
dustry tended  to  eliminate  all  smaller  competitcirs 
within  the  circle  of  its  market.  Impnivoments 
in  transportation,  communication,  and  storage 
rapidly  extended  the  circle  of  the  market  to 
national,  and  for  some  products,  at  least,  to  inter- 
national dimensions.  When,  however,  there  are 
sufficient  plants  conslrucled  to  more  than  supply 
any  circle  of  the  market  and  competition  is  re- 
duced  to  a   few   industrial   iinils,  the  wastes  "( 
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competition  and  the  destructiveness  of  competi- 
tive war  become  so  evident  that  combination  is 
inevitable.  The  result  is  some  one  of  the  va- 
rious forms  of  combination  by  which  competi- 
tion is  stifled  and  monopoly  established. 

The  wage-workers  seek  political  victory  in 
order  that  they  may  impress  their  interests  upon 
the  social  organism  and  thereby  remove  the  evils 
under  which  they  suffer  at  the  present  time. 
Since  most  of  the  evils  of  which  they  complain 
spring  from  the  fact  that  they  are  debarred 
from  access  to  natural  resources  and  the  instru- 
ments for  the  production  and  distribution  of 
wealth,  their  first  demand  is  that  such  access  be 
freely  granted.  But  free  access  implies  legal 
ownership  and  with  modern  concentrated  com- 
plex industry  this  ownership  cannot  be  individual 
unless  all  the  evils  of  the  present  system  are 
retained.  Hence,  we  have  a  demand  for  collect- 
ive ownership. 

Thus  socialism  as  a  philosophy  is  mainly  an 
analysis  of  capitalism.  As  an  ideal,  as  a  social 
stage,  it  presupposes  the  capitalist  system,  since 
that  can  alone  prepare  the  way  for  socialism. 
This  future  system,  or  ideal,  is  in  no  sense  of 
the  word  a  scheme  whose  adoption  is  asked 
for  by  the  Socialists.  It  is  simply  the  next  logical 
stage  in  social  evolution.  Socialists  do  not 
attempt  therefore  to  give  any  details  of  that 
future  society  since  all  such  details  will  be 
dependent  upon  the  decision  of  a  majority  of  the 
working  class  of  that  future  time,  and  upon  the 
stage  of  industrial  development  which  has  been 
attained  when  socialism  is  ushered  in.  Since 
both  of  these  factors  are  manifestly  impossible 
of  being  known  at  the  present  time,  any  attempt 
to  forecast  tlieir  outcome  would  be  equally  im- 
possible. All  that  can  be  said  is  that  present 
tendencies  of  social  development  show  what  must 
be  a  few  of  the  general  features  of  the  next 
social  stage. 

Socialists  maintain  that  the  coming  society 
will  be  preferable  to  the  present  one,  especially 
for  the  working  class.  With  a  collective  demo- 
craticalK'  managed  organization  of  industry,  in 
which  natural  resources  and  the  mechanical 
means  for  the  production  and  distribution  of 
wealth  have  their  ownership  vested  in  society, 
and  where  production  is  for  the  direct  use  of 
the  producers  and  not  for  sale,  the  wastes  of 
the  present  system  will  be  largely  abolished. 
Among  these  wastes  which  will  be  abolished  are 
?dvertising,  duplication  of  plants  and  power, 
poor  utilization  of  mechanical  progress,  disad- 
vantageous geographical  location  of  industries, 
etc.  Some  of  these  are  already  being  abolished 
by  the  trust  method  of  production.  But  at  the 
present  time  the  saving  accomplished  redounds 
almost  wholly  to  the  benefit  of  the  few  owners 
of  the  trustified  industry.  In  addition  to  this 
Socialists  maintain  that  much  greater  savings 
would  be  made  under  socialism  by  the  utiliza- 
tion in  productive  labor  of  the  energies  of  whole 
classes  of  the  population  from  whose  strength 
and  ability  society,  at  present,  derives  little 
or  no  advantage.  This  would  be  true,  for 
example,  not  alone  of  the  present  army  of 
the  unemployed  amounting  in  the  United  States 
to  between  one  and  three  million,  according  to 
industrial  conditions,  but  also  the  purely  cap- 
italist class  whose  function  of  ownership  being 
performed  collectively  would  enable  the  mem- 
bers of  that  class  to  directly  assist  in  production. 


By  far  the  larger  share  of  that  portion  of  the 
population  concerned  in  the  protection  of  indi- 
vidual property  rights  in  what  socialism  would 
make  collective  property,  such  as  lawyers,  judges, 
police,  private  watchmen,  detectives,  and  the 
army  and  navy,  would  also  be  capable  of  utiliza- 
tion in  the  production  of  material  w-ealth. 

Socialists  also  claim  that  in  a  co-operative 
society  the  sum  total  of  human  happiness  would 
be  immensely  increased  by  making  the  produc- 
tion of  goods  in  itself  pleasurable.  When  profit 
and  the  competitive  struggle  are  abolished  and 
productive  energies  fully  utilized  there  will  be  a 
possibility  of  that  leisurely  artistic  creative  ac- 
tivity which  modem  psycliology  and  pedagogy' 
agree  is  capable  of  furnishing  the  most  intense 
pleasure  and  valuable  educational  training  to  the 
individual  worker  while,  at  the  same  time,  pro- 
ducing the  best  possible  goods  for  the  satisfac- 
tion of  human  needs.  It  is  this  phase  of  social- 
ism which  has  always  attracted  artists  and  has 
given  rise  to  the  now  extensive  arts  and  crafts 
movement.  It  is  easy  to  see  in  this  connection 
that  socialism  would  offer  a  much  greater  field 
for  the  development  of  individuality  than  is 
possible  for  the  great  mass  of  the  people  to-day. 

The  theory  of  socialism  is  itself  a  product  of 
evolution,  the  ideal  appearing  long  before  the 
philosophy  of  society  and  the  scientific  analysis 
of  social  relations  which  make  possible  the  reali- 
zation of  that  ideal  were  worked  out.  Ever 
since  the  days  of  Plato,  and  especially  since  the 
writing  of  Sir  Thomas  More's  'Utopia,*  men 
have  dreamed  of  a  society  which  should  be  a  co- 
operative brotherhood.  During  the  latter  part 
of  the  i8th  and  first  half  of  the  igth  century 
Utopian  socialism  reached  a  high  degree  of  de- 
velopment and  found  numerous  illustrious  fcl 
lowers.  .'Xmong  these  were  Fourier,  Babceuf, 
Saint  Simon,  and  Cabet  in  Europe,  and  a  few 
years  later,  Greeley,  Dana,  and  Nathaniel  Haw- 
thorne in  America  would  be  largely  included  in 
this  class.  Robert  Owen  marked  somewhat  of 
an  advance  on  this  position.  While  he  founded 
colonies  and  pictured  Utopias,  he  also  set  forth 
many  ideas  that  have  since  become  a  part  of 
modern  scientific  socialism.  Lassalle,  Rodbertus, 
and  Weitling  in  Germany,  Colins  and  De  Paepc 
in  Belgium  also  helped  to  some  degree  to  formu- 
late present  socialist  philosophy  while  they  also 
partook  of  a  Utopian  character.  It  is  with  the 
work  of  Karl  Mar.x  (q.v.)  and  Frederic  Engels 
(q.v.),  however,  that  modern  socialism  began 
to  definitely  take  on  the  forms  by  which  it  is 
known  to-day.  In  1845  Mar.x  was  ordered  out 
of  Paris  and  went  to  Brussels  where  he  was 
joined  by  Engels  and  where  they  founded  the 
"German  Working-Men's  Association"  with  the 
'Deutsche  Briisseler  Zeitung'  as  its  organ.  It 
was  while  here  that  they  became  members  of 
the  Communist  League  and  wrote  the  'Com- 
munist Manifesto,^  to  which  reference  was  prev- 
iously made. 

A  philosophical  and  a  political  goal  pre- 
supposes an  organization  for  propaganda  and 
political  activity.  The  body  that  is  generally 
looked  upon  as  the  ancestor  of  the  present 
world-wide.  Socialist  organizations  is  "The 
League  of  the  Just"  organized  in  Paris  in  1836. 
The  aims  of  this  organization  were,  however, 
very  indefinite,  and  its  principal  significance  lies 
in  its  transformation  in  1847  into  the  "Com-  \ 
munist    League."      This    change    was    brought 
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about  through  the  influence  of  Marx  and  En- 
gels.  While  the  "Communist  League"  exercised 
considerable  influence  on  continental  labor  move- 
ments during  the  first  two  or  three  years  of  its 
existence,  yet  it  was  overwhelmed  in  the  re- 
action which  followed  the  revolutions  of  1848, 
and  by  1853  it  had  practically  disappeared.  Its 
great  contribution  to  socialism  lies  in  the  fact 
that  under  its  auspices  was  issued  a  document 
that  for  far-reaching  consequences  and  lasting 
influence  must  be  considered  one  of  the  most 
remarkable  ever  written.  This  was  the  'Com- 
munist Manifesto'  drawn  up  by  Marx  and  En- 
gels  as  a  committee  of  the  Communist  League 
in  1848.  This  work  consists  of  a  summary  of 
the  philosophy  of  socialism  and  has  been  trans- 
lated into  almost  every  known  language,  and  still 
constitutes  the  most  generally  circulated  work 
on  socialism  in  existence.  New  editions  and 
translations  appear  conlinually  throughout  the 
world.  The  next  great  step  was  the  organization 
of  the  International  Working-Men's  Association 
(q.v.)  at  Saint  Martin's  Hall,  London,  8  Sept. 
1864.  A  committee  appointed  by  this  meeting 
and  composed  of  50  members  representing  six 
nationalities  presented  a  declaration  of  principles 
which  was  written  by  Karl  Mar.x  and  which  was 
unanimously  accepted  by  the  organization.  Since 
this  declaration  has  formed  the  basis  of  almost 
countless  socialist  platforms  in  different  coun- 
tries since  that  time,  it  is  worth  reproduction : 

In  consideration  that  the  emancipation  of  the  working 
class  must  be  accomplished  by  the  working  class  itself, 
that  the  struggle  for  the  emancipation  of  the  working 
class  docs  not  signify  a  struggle  for  class  privileges 
and  monopolies,  but  for  equal  rights  and  duties,  and 
Ilie  abolition  of  class  rule; 

That  the  economic  dependence  of  the  working  man 
upon  the  owner  of  the  tools  of  production,  the  sources 
01  life,  forms  the  basis  of  every  kind  of  servitude,  of 
social  misery,  of  spiritual  degradation,  and  political 
dependence; 

That,  therefore,  the  economic  emancipation  of  the 
working  class  is  the  great  end  to  which  every  political 
movement  must   be   subordinated  as  a   simple  auxiliary: 

That  all  exertions  which,  up  to  this  time,  have  been 
directed  toward  the  attainment  of  this  end  have  failed 
on  account  of  the  want  of  solidarity  between  the  va- 
rious branches  of  labor  in  every  land,  and  by  reason 
of  the  absence  of  a  brotherly  bond  of  unity  between 
the  working  classes  of  different  countries; 

That  the  emancipation  of  labor  is  neither  a  local 
nor  a  national,  but  a  social  problem,  which  embraces 
all  countries  in  which  modern  society  exists,  and  whose 
solution  depends  uiton  the  practical  and  theoretical  co- 
o[)eration  of  tlie  most  advanced  countries; 

That  the  present  awakening  of  the  working  class 
in  the  industrial  countries  of  l'-uroi)C  gives_  occasion 
for  a  new  hope,  but  at  the  same  time  contains  a  sol- 
emn warning  not  to  fall  back  into  old  errors,  and 
demands  an  immediate  union  of  the  movements  not 
yet   united; 

The  1-Trst  International  Labor  Congress  declares 
that  the  International  Working  Men's  Association,  and 
all  societies  and  individualities  oelonging  to  it,  recognize 
truth,  right  and  moralitv  as  the  basis  of  their  conduct 
toward  one  another  ana  their  fellow  men.  without  re- 
spect to  color,  creed,  or  nationality.  This  Congress 
regards  it  as  the  duty  of  man  to  demand  the  rights 
of  a  man  and  citizen,  not  only  for  himself,  but  for  every 
onc_  who  does  Iiis  duty.  No  rights  without  duties;  no 
duties  without  rights. 

.'\t  the  last  European  meeting  of  the  "Interna- 
tional," anarchistic  forces  under  the  leadership  of 
Bakounin  threatened  to  gain  control,  and  in  order 
to  avoid  this  catastrophe  the  Socialists  who  were 
still  in  the  m;ijority  voted  to  remove  the  head- 
quarters of  tlie  organization  from  London  to 
New  York.  There  w.ts  another  purpose  in  this 
also.  It  was  felt  by  Marx  and  others  that  since 
the  doctrines  of  socialism  had  been  included  in 
various  national  working-men's  movements  and 


had  been  somewhat  systematized  by  the  discus- 
sions of  the  congress,  that  the  time  for  a  great 
centralized  organization  was  past,  and  that  its 
disappearance  would  be  the  best  thing  possible. 
This  ends  the  history  of  the  socialist  movement 
as  one  centralized  organization,  and  it  can  hence- 
forth be  best  .studied  in  its  various  national 
manifestations. 

Gcnnaiiy. —  Owing  to  the  fact  that  socialism 
in  Germany  was,  to  some  extent,  in  advance  of 
the  movement  in  other  countries  its  history  is 
largely  typical.  It  has  also  furnished  many  of 
the  foremost  writers  and  organizers  of  socialism 
and  ha.s,  nuirierically.  always  been  in  the  front 
rank  of  the  International  Socialist  organization. 
For  these  various  reasons,  the  German  Socialist 
movement  must  occupy  considerable  space  in 
any  discussion  of  socialism.  On  the  theoretical 
side  it  is  commonly  said  that  German  socialisin 
goes  back  to  Fichte  and  Hegel  for  many  of  it? 
premises.  But  the  first  writers  who  are  directlj 
linked  with  the  modern  doctrines  of  socialism 
in  Germany  are  Professor  Winkelblcch.  better 
known  as  "Karl  Mario."  Rodbertus,  and  Weit- 
ling.  Mario  developed  the  gerins  of  the  idea  of 
collectivism  and  Rodbertus  of  surplus  value  and 
the  doctrine  of  crises  as  due  to  over-production. 
But  neither  of  them  carried  their  ideas  to  a 
sufficient  perfection  to  have  in  any  way  entitled 
them  to  recognition  had  it  not  been  for  the  fact 
that  owing  to  the  work  of  later  writers,  and 
economic  and  political  events,  these  ideas  became 
of  so  great  importance  as  to  lead  to  the  mosi 
diligent  search  into  their  origins.  Wilhelm 
Weitling  is  much  inore  closely  linked  both  in 
doctrines  and  in  activity  with  the  modern  move- 
ment than  cither  of  the  others.  From  1830  to 
1843  he  was  active  as  a  writer  and  agitator  in 
Germany  and  Switzerland.  He  was  arrested  in 
1843  and  impri.soned.  This  was  but  the  begin- 
ning of  a  systematic  iiersecution  which  finally, 
in  1849,  drove  him  to  the  United  States  where 
we  shall  hear  froiu  him  again  and  where  he  died 
on  25  Jan.  1871.  Yet  after  all,  he  was  largely 
a  dreamer  and  Utopian,  and  it  is  Ferdinand 
Lassalle  who  must  really  be  looked  upon  as  the 
founder  of  the  German  Sociali.sl  movement,  even 
though  little  that  was  distinctly  Lassallean  in 
doctrine  in  his  day,  remjiins  in  the  German  So- 
cial Democracy.  Lassalle  w;is  born  ;it  Breslaii 
II  April  1825.  studied  first  at  the  Trade  School 
at  Leipsic  and  then  look  up  ))hilology  and  phi- 
losophy at  Breslau  and  Berlin  where  he  passed 
his  examinations  with  distinction.  The  stormy 
times  of  1848  drew  him  to  the  stniRgies  of  the 
working  men  and  brought  him  slightly  in  con- 
tact with  Marx  and  Etigels,  allhongh  there  is 
little  evidence  that  he  was  inlluenceil  by  them 
at  this  time.  Lassalle  did  little  in  the  way  of 
active  agitation  until  1862.  He  published  'The 
System  of  .Acquired  Rights,'  containing  many 
socialistic  ideas,  1861.  On  12  April  18^12  he  de- 
livered before  an  Artisans'  Association  in  Berlin 
his  famous  lecture  on  the  labor  programme 
(Arbcitcrprogramm :  iiber  den  hesonderen  Zii- 
samtuenhang  der  gegcnwiirtigen  Geschichlsperi- 
odc  mil  der  Idee  des  .'\rbeiterstandsL  In  this 
lecture  be  set  forth  many  of  the  ideas  that  have 
since  become  part  of  the  Socialist  philosophy. 
The  published  copies  of  this  lecture  were  at 
once  seized  and  destroyed  by  the  police  and 
Lassalle  was  arrested.  At  his  trial  he  delivered, 
as  his  defense,  his  now  famous  speech  on  'Sci- 
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ence  and  the  Workingmcn'  ('Die  Wissenschaft 
und  die  ArbeiterM-  The  next  step  was  taken 
in  response  to  an  invitation  to  address  the 
Leipsic  Workingnien's  Association,  one  of  the 
numerous  rallicr  indefinite  labor  organizations 
which  were  later  destined  to  become  of  great 
importance  in  the  German  SociaHst  movement. 
Lassalle  sent  his  'Open  Reply  Letter.^  In  this 
he  set  forth  his  adherence  to  the  Ricardian  theoo' 
of  the  iron  law  of  wages.  He  declared  that  the 
only  solution  of  the  poverty  of  the  working  class 
was  the  organization  of  productive  associations 
of  the  workers  for  which  the  state  must  provide 
the  necessary  capital.  To  secure  this  end  he 
declared  that  "the  working  classes  must  consti- 
tute themselves  into  an  independent  political 
party,  and  must  make  universal,  equal,  and 
direct  suffrage  their  watchword.  The  represen- 
tation of  the  working  classes  in  the  legislative 
bodies  of  Germany  —  that  alone  can  satisfy  their 
legitimate  interests  in  a  political  sense."  On  19 
May  1863  the  Congress  of  Workingmen  at 
Frankfort-on-Main  adopted  Lassalle's  program 
and  four  days  later  the  "Universal  German 
Workingmen's  Association,"  which  was  later  to 
develop  into  the  German  Social  Democracy,  was 
founded.  Lassalle,  however,  was  destined  to 
see  small  fruits  from  his  work.  After  a  few 
months  of  tireless,  energetic,  eloquent  agitation, 
with  apparently  small  results,  he  was  drawn 
into  a  duel  on  a  purely  personal  matter,  was 
fatally  wounded,  and  died  31  Aug.  1864.  For  a 
tune  considerable  confusion  existed.  The  In- 
ternational Workingmen's  Association,  whose  or- 
ganization at  London  in  1864  has  already  been 
described,  began  to  have  an  influence  in  Germany. 
Wilhelm  Liebknecht  was  its  principal  worker. 
Many  of  the  principles  of  the  Marxian  economics 
which  had  been  accepted  by  the  International, 
were  opposed  to  the  doctrines  of  Lassalle.  This 
was  particularly  true  of  the  state-assisted  pro- 
ductive associations.  In  1867  universal  suffrage 
was  granted  for  the  North  German  Reichstag 
and  the  Socialists  polled  between  30,000  and 
40,000  votes,  electing  si.x  members,  among  whom 
was  August  Bebel,  who  has  never  ceased  since 
then  to  play  a  prominent  part  in  German  Social- 
ism, and  who  had  been  converted  by  Liebknecht 
to  the  Mar.xian  position  and  the  support  of  the 
International.  In  1869  at  Eisenach  the  Mar.xian 
wing  organized  the  "Sozial  Demokratische  .'\r- 
beiter  Partei."  For  the  next  few  years  the  strife 
between  the  Eisenachers  and  the  Lassalleans 
was  fierce.  This,  however,  did  not  prevent  the 
rapid  growth  of  Socialism,  and  in  1874  331,670 
votes  were  cast  for  the  Socialist  candidates. 
Three  Lassalleans  and  seven  Eisenachers,  includ- 
ing Bebel  and  Liebknecht,  both  of  whom  were 
in  prison  for  alleged  treasonable  utterances  dur- 
ing the  Franco-Prussian  war,  were  elected  to  the 
Reichstag.  This  great  success  brought  down 
the  wrath  of  the  governing  powers,  and  a  period 
of  persecution  began,  the  first  effect  of  which  was 
to  close  up  the  breach  between  the  two  Socialist 
parties  at  the  Congress  of  Gotha  in  May  1875. 
This  union  was  followed  by  a  rapid  increase  in 
the  Socialist  vote,  which  by  1877  had  reached 
nearly  500,000.  Meanwhile  Bismarck  was  bend- 
ing every  energy  to  force  repressive  measures 
through  the  Reichstag.  It  is  probable  that  he 
would  have  failed  in  this,  had  it  not  been  that 
two  insane  persons  attempted  to  assassinate  the 
Emperor.     Bismarck  at  once  declared  that  these 


attacks  were  inspired  by  the  Socialists,  although 
there  was  never  the  slightest  evidence  to  justify 
this  assertion.  However,  he  at  once  dis.solved 
the  Reichstag  and  by  means  of  the  most  inflam- 
matory appeals  to  public  prejudice  succeeded  in 
getting  a  majority  subservient  to  his  purposes. 
A  law  was  forced  through  which  practically  out- 
lawed the  entire  socialist  movement.  It  prohib- 
ited the  formation  or  existence  of  organizations 
which  sought  by  Social  Democratic,  socialistic, 
or  anarchist  movements  to  subvert  the  present 
State  and  social  order.  Provision  was  also  made 
that  where  even  these  very  stringent  measures 
were  ineffective,  any  city  could  be  declared  in  a 
"minor  state  of  siege"  in  which  all  public  activity 
was  directly  controlled  by  the  police.  The  So- 
cialists at  once  determined  upon  a  policy  of 
"shamming  dead."  The  organ  of  the  Socialist 
Party  was  transferred  to  Switzerland  and  from 
there  circulated  in  great  numbers  throughout 
Germany.  The  only  attempt  at  public  propa- 
ganda within  Germany  was  through  the  speeches 
of  the  Socialist  members  in  the  Reichstag.  At 
the  first  election  taking  place  under  this  Reign 
of  Terror  in  1881,  it  appeared  as  if  the  policy  of 
suppression  was  succeeding,  as  the  Socialist 
vote  fell  to  a  little  over  300.000.  From  that  time 
on,  however,  and  in  spite  of  oppression,  the  party 
grew  by  leaps  and  bounds  until  in  1890  it 
polled  1,427,298  votes.  It  being  manifestly  im- 
possible to  continue  to  consider  a  million  and  a 
half  of  voters  as  outlaws,  the  anti-Socialist  law 
was  allowed  to  lapse  in  March  1890  and  Bismarck 
was  dismissed  as  minister.  From  that  time  to 
the  present  the  Socialist  movement  has  continued 
to  grow. 
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2 

351.952 

9 

493.288 

12 

437.158 

9 

3l'.96l 

12 

549.990 

24 

763.128 

II 

427,298 

35 

876,738 

44 

113.073 

56 

,008,000 
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France. — The  French  Socialist  movement  was 
for  many  years  split  into  various  factions,  but 
within  the  last  few  years  these  have  tended  to 
concentrate  more  and  more  into  two  organiza- 
tions representing  distinct  tendencies.  On  the 
one  hand  the  Parti  Sociaiiste  Frangais,  having 
Jules  Guesde  and  Paul  Lafargue  as  its  most 
prominent  representatives,  is  in  direct  accord 
with  the  Mar.xian  movement  throughout  the 
world.  On  the  other  side  is  the  Parti  Sociaiiste 
de  France,  with  Millerand  and  Jean  Jaures  as  its 
principal  leaders.  This  faction  represents  the 
extreme  opportunist  tendency,  and  many  of 
the  Socialists  of  other  countries  disavow 
this  wing  entirely.  It  has  always  been  a 
fundamental  principle  of  the  Socialist  move- 
ment that  the  Socialist  could  make  no  terms 
with  existing  governments :  that  their  rep- 
resentatives took  governmental  positions  for 
the  purpose  of  propaganda  to  advance  the  inter- 
ests of  the  working  class,  and  that  they  were 
alwavs    in   an   attitude   of   hostility   toward   the 
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capitalist  class  character  of  such  government. 
Millerand,  however,  in  June  1899,  became  Min- 
ister of  the  Interior  of  the  Waldeck-Rousseau 
Ministry.  It  was  claimed  that  this  compelled 
him  to  co-operate  with  and  become  responsible 
for  tlie  acts  of  the  government  as  a  whole  while 
that  government  remained  essentially  capitalistic. 
In  January  1904  Millerand  was  expelled  from 
his  party  for  having  voted  against  a  proposition 
for  disarmament.  The  Socialist  parties  of 
France  have  been  of  rather  recent  date.  The 
following  table  gives  their  vote  from  their  first 
appearance  to  the  present  time : 

Pop.    Vote  Deputies 

1 893 440,000  32 

1898 751.554  38 

1900 863,159  44 

Belgium. —  In  Belgium  there  is  but  one  So- 
cialist Party,  the  Parti  Ouvrier  Beige,  which  was 
founded  in  1885.  For  several  years  the  franchise 
was  very  limited  and  the  Socialists  were  barred 
from  any  effective  political  action.  Accordingly 
the  early  years  of  the  party  were  given  up  to 
agitation  in  favor  of  universal  suffrage.  This 
culminated  in  a  series  of  great  demonstrations 
and  finally  in  the  general  strike  in  1893,  which 
resulted  in  the  granting  of  universal  suffrage  to 
all  males  over  the  age  of  25  years.  This  was 
much  qualified,  for  in  many  elections  there  is 
a  complex  system  of  plural  voting  by  which 
those  possessing  property  or  special  educational 
qualifications  have  two  or  three  votes,  while  the 
propertyless  wage-workers  have  but  one.  Yet 
at  the  first  election  in  1894  the  Socialist  Party 
polled  320.000  votes  and  elected  28  deputies  out 
of  152.  In  1900  this  was  increased  to  463,000 
votes  with  32  deputies  and  four  Senators.  The 
principal  characteristic  of  the  Belgian  Socialist 
movement  is  the  peculiarly  close  affiliation  of  the 
three  phases  of  the  working  class  movement,  the 
co-operative,  trade  union,  and  political  activity. 
Practically  every  trade  unionist  is  also  a  Social- 
ist and  a  member  of  some  one  of  the  co-operative 
organizations. 

Holland. — The  Social  Demokratischc  Arbeid- 
erspartij  was  organized  in  1894.  For  some  little 
time  anarcliist  inlluences  threatened  to  gain 
control,  but  in  1900  the  anarchists,  with  their 
leader  Domela  Nieuwenhuis,  were  expelled  from 
the  old  "Socialisten  Bond"  in  which  they  had 
hitherto  been  dominant,  and  that  organization 
merged  with  the  Socialist  Party.  At  this  time 
the  daily  paper  Rccht  i'oor  allien,  which  had 
been  founded  by  Nieuwenhuis,  became  a  Socialist 
journal.  The  elections  held  in  1901,  in  which 
the  Socialists  contested  10  districts,  resulted 
in  the  election  of  nine  Socialists  to  the  Lower 
House  with  a  total  Socialist  vote  of  39,000. 

Ih'nmark. —  In  Denmark  the  Socialist  move- 
ment, like  that  of  Belgiiun,  is  closely  affiliated 
with  the  trade  unions,  and  Denmark  claims  to 
be  the  most  thoroughly  organized  country  in  the 
world,  over  75  per  cent  of  its  working  class, 
including  rural  laborers,  being  included  in  the 
tmions.  They  also  have  a  very  strong  co-operat- 
ive movement  in  connection  with  the  Socialist 
niovcment.  The  following  table  gives  the  vote 
since  the  formation  of  the  party : 

'87; 268     1892 20,004 

'876 1,076  l8gs 24,508 

'881 ,.680  189S 3I,*72 

'884 6,806  1901 42,973 

'887 8,408  1903 55.479 

'890 17.232 


Sweden. —  The  principles  of  Socialism  were 
first  introduced  into  Sweden  by  August  Palm 
in  1881.  In  1889,  at  the  first  trade-union  conven- 
tion held  in  Sweden,  the  German  Socialist  pro- 
gramme was  adopted,  and  the  unions  have  ever 
since  formed  the  backbone  of  the  Socialist  or- 
ganization. The  membership  of  the  party  now 
amounts  to  about  60,000  paying  members.  A 
property  qualification  of  800  kroncrs  annual  in- 
come practically  disfranchises  the  entire  laboring 
class.  Notwithstanding,  the  Socialists  succeeded 
in  electing  Hjalmar  Branting  to  the  Riksdag  in 
1902.  A  general  strike  was  declared  in  order 
to  secure  universal  suffrage.  As  a  result,  the 
amount  of  income  required  as  a  qualification  was 
reduced,  but  other  conditions  were  added.  A 
system  of  plural  voting  exists  in  the  municipal 
elections  which  has  prevented  the  Socialists  from 
electing  any  candidate,  although  many  times  a 
large  majority  of  the  population  voted  with  them. 

The  Socialist  press  is  extremely  active. 
Twelve  of  the  leading  Socialist  papers  have 
62,000  subscribers.  Besides  these,  there  are  two 
juvenile  papers,  one  humorous  publication,  and 
one  of  a  general  literary  character  conducted  by 
the  Socialists. 

It  is  impossible  to  give  any  exact  statistics  of 
their  vote,  owing  to  the  system  of  plural  voting 
and  property  qualification,  but  it  is  generally 
estimated  at  between  75,000  and  100,000. 

Italy. —  During  the  time  that  the  German 
Socialist  movement  was  forming  and  the  Inter- 
national was  carrying  the  doctrines  of  socialism 
into  various  other  European  countries,  Italy 
was  still  ideologically  under  the  influence  of  the 
bourgeois  liberalism  of  Mazzini,  and  conspiratory 
anarchism  as  represented  by  Bakounin.  When 
these  two  movements  died  out,  all  activity  among 
the  laboring  classes  seemed  to  disappear,  es- 
pecially as  all  attempts  at  Socialist  agitation  were 
brutally  repressed.  A  Socialist  Congress  under 
the  honorary  presidency  of  Garibaldi  was  held  at 
Rome  in  February  1881.  The  socialism  here  set 
forth,  however,  was  still  very  indefinite,  the  prin- 
cipal demand  being  for  universal  suffrage.  In 
1882,  in  response  to  an  energetic  agitation,  the 
franchise  was  somewhat  extended,  but  was  still 
very  restricted.  Nevertheless  the  Socialists  were 
enabled  in  1883  to  contest  13  districts  and  elect 
two  deputies.  The  present  Socialist  Parly  was 
organized  at  Milan  in  1891  and  the  organization 
perfected  at  Genoa  in  1892.  The  first  election 
in  which  it  participated  was  in  1893,  when 
27,000  votes  were  cast.  This  was  followed  by 
a  period  of  oppression  under  Crispi.  in  many 
respects  analogous  to  that  which  took  place  m 
Germany  under  Bismarck.  One  phase  of  this, 
however,  was  somewhat  different.  I'nder  the 
pretence  of  revision  the  electoral  lists  were  so 
tampered  with  as  to  disfranchise  thousands  of 
Socialist  voters,  some  of  whom  were  even  office 
holders  and  whose  qualifications  had  never  been 
challenged.  So  far  was  this  carried  that,  in 
some  districts  which  were  known  to  be  dom- 
inantly  Socialist,  almost  the  entire  population 
was  disfranchised.  The  Crispi  niinistry  was 
wrecked  on  the  .Vbyssinian  expedition,  and  his 
successor,  Rudini,  somewhat  relaxed  the  perse- 
cution. Two  tendencies  arc  apparent  in  the 
Socialist  movement  of  Italy,  as  in  several  other 
countries.  The  orthodox  Marxian  wing  has,  as 
its  principal  representative  Enrico  Ferri.  the 
well-known    criminologist,     who    is    editor     of 
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'Avanti.'  The  leader  of  the  Opportunist  group 
is  Philippo  Turati.  One  of  the  remarkable 
features  of  the  Italian  movement  has  been  the 
hold  which  it  has  gained  among  the  agricultural 
workers.  This  is  due  undoubtedly  to  the  ex- 
tremely pitiable  condition  to  which  these  workers 
have  been  reduced.  The  following  table  gives 
the  vote  of  the  party  with  the  members  of 
Parliament  elected  since   1895 : 

1895 78,359  II 

1S97 t20,000  16 

1900 170,841  31 

Spain. —  Spain  was  one  of  the  countries  in 
which  the  influence  of  the  "International"  was 
strong.  At  a  Congress  held  in  Barcelona  in 
June  1870,  40,000  members  of  the  "International" 
were  represented.  Unfortunately  the  anarchist 
followers  of  Bakounin  gained  considerable  in- 
fluence here,  as  in  Italy,  and  with  the  same 
result  that  the  revolutionary  movement  well 
nigh  disappeared.  This,  in  spite  of  the  activity 
of  Paul  Lafargue,  the  son-in-law  of  Karl  Marx, 
to  whom  reference  was  made  in  the  discussion 
of  the  French  movement,  and  who  was  at  that 
time  living  in  Spain.  In  1882,  the  present  Social 
Democratic  Labor  Party  was  organized,  and 
since  then  has  taken  part  in  numerous  elections. 
At  the  latest  report  of  the  party  there  were  73 
groups  with  about  lo.ooo  members  and  a  press 
of  13  publications.  Pablo  Iglesias  is  the  most 
prominent  member  of  the  Spanish  Socialist 
movement. 

The  following  table  shows  the  elections  in 
which   the  party   has   participated : 

1891 5,000     1899 23,000 

1893 7,000     1901 25,000 

1898 20,000 

Austria. —  One  of  the  great  difficulties  which 
has  confronted  the  Socialist  organizations  of 
Austria  has  been  the  diversity  of  nationalities. 
Socialists  have  always  insisted  on  discrediting 
all  national  antagonisms  and  jealousies,  and  as 
such  have  run  counter  to  the  strong  national 
and  race  sentiments  that  exist  in  all  classes  of 
the  population.  A  branch  of  the  "InternationaP* 
existed  in  Austria  in  1867,  and  in  1869  this  or- 
ganized a  demonstration  in  which  100,000  men 
marched  to  the  palace  in  Vienna  to  demand  uni- 
versal and  direct  suffrage,  freedom  of  speech  and 
association,  and  liberty  of  the  press.  This  dem- 
onstration was  met  with  profuse  promises,  but  as 
soon  as  it  was  disbanded,  its  leaders  were  impris- 
oned and  a  period  of  brutal  repression  followed 
which  momentarily  annihilated  the  entire  Social- 
ist movement.  The  present  party  was  organized 
at  a  Congress  held  at  Vienna  in  1888  and  is 
closely  united  to  a  strong  trade  union  move- 
ment. Its  first  effort  was  to  obtain  an  extension 
of  the  suffrage  and  it  was  finally  successful  in 
gaining  a  sort  of  class  representation  by  which 
the  nobility  and  clergy  form  one  class,  the  great 
capitalists  the  second,  the  small  property  owners 
the  third,  the  peasant  proprietors  the  fourth,  and 
finally  the  proletarian  wage-worker  was  made 
a  fifth  class.  Each  of  these  classes  elect  a  certain 
number  of  representatives.  This  of  course 
means  that  one  man  in  the  first  and  second 
class  might  easily  outvote  several  thousand  in 
the  last  class.  Nevertheless  at  the  first  election 
held  in  1897.  750,oao  Socialist  votes  were  cast 
and  15  deputies  elected.  In  1900  the  second  elec- 
tion was  held  in  which  wholesale  intimidation 
and  threats  on  the  part  of  the  governing  classes 


resulted  in  the  reduction  of  the  Socialist  vote 
to  600,000,  and  their  representation  to  1 1  deputies. 
A  co-operative  movement  with  170  organizations 
including  53,000  members  and  with  a  capital  of 
17,000,000  kronen  is  affiliated  with  the  Socialist 
party. 

England. — Although  it  was  in  England  that 
Marx,  Engels,  and  Liebknecht  wrote  many  of  the 
classics  of  Socialism,  and  although  England  has 
been  looked  upon  as  the  classic  land  of  capital- 
ism, still  Socialism  in  England  ranks  far  behind 
the  movement  of  other  countries  which  it  might 
have  been  expected  to  surpass.  This  has  re- 
ceived many  explanations.  Perhaps  the  most 
satisfactory  of  these  is  to  be  found  in  the  fact 
that  domination  of  the  world  market  enabled 
English  capitalists  to  grant  small  favors  to  her 
laboring  class  and  thus  prevent  any  broader  de- 
mands. The  Social  Democratic  Federation,  which 
is  the  oldest  of  the  English  Socialist  bodies,  was 
organized  in  1879,  but  did  not  become  avowedly 
Socialist  until  1883.  The  Fabian  Society  was 
organized  4  Jan.  1884.  The  Independent 
Labor  Party  was  organized  in  Bradford  in 
January  1893.  The  S.  D.  F.  represents  the  In- 
ternational Marxian  standpoint.  The  Independ- 
ent Labor  Party  more  of  the  Opportunist  move- 
ment, while  the  Fabian  Society  is  almost  purely 
an  educational  organization.  A  recent  develop- 
ment of  considerable  importance  has  been  The 
Labor  Representation  Committee.  This  is  an 
organization  for  the  purpose  of  securing  repre- 
sentation of  labor  in  Parliament.  In  the  begin- 
ning all  three  Socialist  bodies  were  affiliated, 
but  later  the  S.  D.  F.  dropped  out  because  the 
Cormnittee  refused  to  accept  the  Marxian  posi- 
tion. This  body,  which  is  now  largely  con- 
trolled by  the  I.  L.  P.,  claims  the  adherence  of 
1,500,000  trade  unionists.  There  has  been  a 
strong  tendency  however  for  this  movement  to 
grow  away  from  the  Marxian  position,  and 
many  candidates  have  been  supported  by  it  who 
did  not  accept  the  entire  Socialist  platform.  It 
is  difficult  to  give  any  exact  figures  of  the  Social- 
ist vote  in  England,  since  there  has  been  no 
opportunity  to  test  their  strength  by  any  general 
Parliamentary  election.  It  is  commonly  esti- 
mated to  be  between  300,000  and  400,000,  how- 
ever. 

Noruvy. —  Capitalist  development  was  late  in 
appearing  in  Norway.  Political  attention  was 
also  focused  largely  on  the  question  of  the  union 
between  Norway  and  Sweden,  so  that  it  was 
really  not  until  1900  that  the  Socialist  party 
began  to  have  an  independent  political  existence. 
In  that  year  it  polled  7,440  votes,  but  did  not 
elect  any  representatives  to  the  Storthing.  In 
1903  this  was  increased  to  24,779  and  four  rep- 
resentatives were  elected. 

Szi'itccrland. — •  Switzerland  has  long  been  a 
refuge  for  exiled  revolutionists.  It  was  one 
of  the  strongholds  of  the  "International"  and 
Geneva  was  the  seat  of  several  congresses. 
Nevertheless  the  party  did  not  take  part  in 
elections  until  in  recent  years.  The  following 
gives  the  votes  at  the  various  elections  in  which 
they  have  participated: 

1890 13,500     1893 29,822 

1896 36.468 

Russia. — The  Russian  Socialist  movement  is 
of  necessity  secret.  It  has  also  been  confused  in 
the  past  with  purely  governmental  reform  move- 
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ments  upon  the  one  hand,  and  conspiratory  an- 
archist organizations  upon  the  other.  But  in 
1898  a  Socialist  party  was  organized  on  Marxian 
principles  witli  an  extremely  active  secret  prop- 
aganda, and  in  spite  of  the  fact  that  Russian 
conditions  are  peculiarly  favorable  to  a  con- 
spiratory force  movement  and  the  anarchist 
philosophy,  the  result  here,  as  everywhere  else, 
of  the  appearance  of  a  Socialist  movement  has 
been  the  decline  of  anarchist  activity.  The  in- 
itiative for  the  party  comes  largely  from  the 
students  of  the  Russian  universities,  although  in 
late  years  there  have  been  extensive  movements 
of  the  laborers  in  industrial  districts. 

In  all  of  the  other  minor  European  nations 
Socialist  organizations  are  in  existence,  but  in 
most  of  them  they  are  rather  unimportant,  al- 
though there  are  two  Socialist  representatives  in 
the  Servian  Legislative  Chamber.  The  Arme- 
nian Socialist  movement  is  quite  active  and,  like 
the  Polish,  has  organizations  abroad  which  help 
to  support  the  home  movement. 

Japan. —  No  sooner  had  capitalism  reached  an 
advanced  stage  of  development  in  Japan  than 
Socialist  activity  appeared.  This  was  confined  to 
agitation  by  lectures  and  pamphlets  until  1901 
when  a  Socialist  Democratic  party  was  founded 
which  was  at  once  suppressed  by  the  government. 
Ncverthless  there  is  now  one  weekly  and  one 
monthly  journal  devoted  directly  to  Socialist 
propaganda,  while  several  other  papers  are  pub- 
lishing more  or  less  Socialist  material  and  main- 
taining a   favorable  attitude. 

South  America. —  In  the  South  American 
countries  there  is  more  or  less  Socialist  activity 
in  Brazil  and  the  Argentine  Republic.  In  the  lat- 
ter country  the  movement  has  reached  consider- 
able proportions.  It  was  first  founded  in  1882 
by  German  immigrants,  and  in  iSgo  a  national 
organization  was  effected  and  a  weekly  paper 
established.  By  April  1894  there  were  five  So- 
cialist groups,  each  with  its  organ,  and  in  De- 
cember of  this  year  these  united  in  a  Central 
Committee.  At  the  present  time,  however,  the 
vote  is  insignificant.  The  official  statistics,  which 
the  Socialists  claim  are  incorrect,  only  record 
204  votes  as  given  in  igo2;  the  Socialists  claim 
that  this  should  be  1,000. 

Even  in  China  word  has  recently  come  of  the 
translation  of  the  works  of  Marx  and  Engcls 
into  Chinese,  and  the  statement  is  made  by  a 
Chinese  reformer  that  the  doctrines  of  Socialism 
are  making  rapid  headway  in  that  country. 

I'nited  Slates. — The  industrial  condition  of 
the  United  States  prevented  the  appearance  of 
any  strong  Socialist  movement  until  within 
comparatively  recent  years.  The  presence  of 
an  ever  moving  frontier  led  to  a  social  stratifica- 
tion by  geographic  stages  which  was  constantly 
changing  and  which,  thc-efore,  prevented  the 
appearance  of  any  such  continuous  class  struggle 
as  a  Socialist  philosophy  presupposes.  The  pres- 
ence of  free  land  and  the  expanding  market 
meant  a  large  opportunity  for  individual  ad- 
vancement, both  from  fho  ranks  of  laborers  to 
capitalist  and  from  small  capitalist  to  large  cap- 
italist. The  Soci.ilist  movement  is  peculiarly  a 
product  of  the  industrial  proletariat,  and  w-hilc 
the  population  of  the  I'nited  States  remained 
largely  rural  such  a  movement  could  pain  no 
great  strength.  Again,  the  existence  of  chattel 
.slavery  throughout  the  South,  prior  to  the  Civil 
War,  created  an  economic  contest  between  these 


two  forms  of  industrial  organization  which 
overshadowed  the  still  somewhat  indistinct  con- 
trast between  laborers  and  capitalists.  But 
though  these  industrial  conditions  prevented  the 
growth  of  Socialism  in  the  Eastern  sections 
they  gave  the  greatest  encouragement  to  the 
growth  of  a  Utopian  Socialism,  and  so  it  came 
about  that  for  many  years  the  United  States  was 
the  experimental  ground  on  which  were  tested 
the  various  theories  of  European  Utopians. 
These  movements  are  often  confounded  with 
latter  day  Socialism.  They  really  had  practically 
no  connection  save  that  both  have  the  idea  of 
collective  production.  But  the  collective  produc- 
tion of  the  colony  is  to  be  a  scheme  worked  out 
in  our  present  society,  while  the  collective  pro- 
duction of  modern  Socialism  is  simply  one  phase 
of  the  coming  social  stage.  William  Weilling 
came  to  America  in  1849  and  succeeded  in  or- 
ganizing .something  of  a  Socialist  movement  in 
New  York  in  the  years  immediately  following. 
His  movement,  however,  was  of  short  duration 
as  was  al.so  that  of  Joseph  Weydemeyer,  who 
came  shortly  after  him  and  who  was  a  personal 
friend  of  Marx  and  Eugels.  The  Civil  War 
wiped  out  nearly  all  traces  of  both  of  these 
movements.  After  the  War  the  influence  of  the 
"International"  extended  to  America.  This  in- 
fluence was  fir.st  seen  in  the  National  Labor 
Union  in  which  William  H.  Sylvis  was  the  most 
prominent  worker  and  which  practically  disap- 
peared with  his  death  in  1869.  During  the  next 
three  years  numerous  sections  of  the  "Interna- 
tional" were  organized  throughout  the  country, 
and  on  the  removal  of  the  "International"  to  this 
country,  some  attempt  was  made  to  revive  it, 
but  its  last  convention  was  held  in  Philadelphia 
15  July  1876,  and  this  convention  formally  dis- 
solved the  organization.  On  4  July  1874  the 
Social  Democratic  Workingmen's  Party  of  North 
America  was  organized  with  a  rather  indefinite 
Socialist  platform.  This  grew  in  strength  dur- 
ing the  next  few  years  and  in  1877  the  name 
was  changed  to  the  Socialist  L;d)or  Party  of 
North  America.  Following  the  extensive  labor 
troubles  of  1876  and  1877  this  party  grew  into 
national  prominence  and  succeeded  in  electing 
minor  officials  in  several  States.  But  it  was  still 
too  indefinite  to  protect  itself  from  anarchistic 
influences  which  crept  in  and  which  nearly 
wrecked  the  party  until  finally  those  influences 
reached  tlieir  climax  and  theirend  in  the  llay- 
market  incident  in  Chicago.  The  work  of  or- 
ganization had  now  to  be  practically  all  done 
over  again.  In  September  18S7  the  Sixth  Na- 
tional Convention  of  the  Socialist  Labor  Party, 
held  at  Buffalo,  N.  Y.,  took  up  the  work  of  re- 
organization. The  Socialist  elements  in  the 
labor  movement  were  still  rent  with  internal 
fends,  but  by  i88g  a  steady  upward  growth  be- 
gan to  be  seen.  Meanwhile,  certain  other  move- 
ments which  have  undoubtedly  contributed  to 
the  strength  of  Socialism  had  developed.  The 
Greenback  Parly  and  the  Henry  George  move- 
ment both  conlainod  many  of  the  ideas  of  Social- 
ism and  luidouhtedly  proved  a  means  by  which 
matiy  were  led  to  adopt  the  Socialist  position. 
In  1802  (he  Socialists  for  the  first  time  nominated 
a  Presidential  ticket  consisting  of  Simon  Wing 
of  Boston.  Mass..  and  Charles  H.  Matchelt  of 
Brooklyn,  N.  Y.  The  following  table  shows  the 
growth  of  the  Socialist  movement  during  the 
last  few  years: 
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•  36,275 
■  55.550 


1892 2 1 ,5!  2  1896 

1893 25,656  1897 

I S94 30, 1 20  1 898 

1895 34,869 

About  this  time  the  Socialist  Labor  Party- 
changed  its  attitude  toward  the  trade  unions  and 
established  the  Socialist  Trades  and  Labor  Al- 
liance as  a  rival  organization  to  the  existing 
unions.  But  this  at  once  led  to  an  animosity 
both  within  and  without  the  party  and,  finally, 
10  July  1899,  a  split  starting  in  Section  New 
York  S.  L.  P.  rapidly  spread  throughout' the 
country  until  a  large  majority  of  the  former 
members  of  the  S.  L.  P.  had  left  that  organiza- 
tion. Meanwhile,  another  Socialist  Party  had 
grown  up  alongside  the  S.  L.  P.  Following  the 
A.  R.  U.  strike  Eugene  V.  Debs  declared  himself 
a  Socialist  and  organized  the  Social  Democ- 
racy. This  quickly  drew  to  itself  a  large 
number  of  persons  who  had  objected  to  the 
tactics  of  the  S.  L.  P.  Many  of  these  were  per- 
sons who  had  been  brought  to  an  interest  in 
Socialism  through  the  reading  of  Bellamy's 
'Looking  Backward'  which  had  had  a  tre- 
mendous sale  during  the  late  '80s.  The  Social 
Democracy  was  first  organized  on  18  June  1897 
at  a  convention  in  Chicago.  At  this  time  it  still 
retained  a  demand  for  colonization  and  some 
other  features  which  dififerentiated  it  from  the 
international  IMarxian  movement.  On  7  June 
1898.  at  the  first  National  Convention  of  the 
Social  Democracy  those  who  were  opposed  to 
these  principles  bolted  the  convention  and  or- 
ganized the  Social  Democratic  Party  of  America. 
This  party  had  a  very  rapid  growth  in  several 
States  and  succeeded  in  electing  in  the  fall  of 
1899  two  representatives  to  the  Massachusetts 
State  Legislature.  After  considerable  trouble 
and  delay  a  union  was  efifected  between  the  So- 
cial Democratic  Party  and  the  bolting  majority 
of  the  Socialist  Labor  Party  at  a  convention  held 
in  Indianapolis  29  July  igoi.  During  the  cam- 
paign of  1900  while  this  union  was  not  com- 
pletely effected,  the  two  parties  supported  the 
same  candidates,  and  Eugene  V.  Debs  and  Job 
Harriman  polled  a  vote  of  97,730.  Meanwhile 
the  Socialist  Labor  Party  vote  had  fallen  off 
to  34,191.  At  the  unity  convention  of  Indian- 
apolis the  name  Socialist  Party  was  chosen  for 
the  united  party.  Since  that  time  this  party  has 
been  growing  at  a  very  rapid  rate,  and  in  the 
Xational  election  of  1904,  it  polled  a  vote  of 
406.442,  Eugene  V.  Debs  having  again  been 
nominated  for  the  office  of  President,  with 
Benjamin  Hanford  ol  New  York  as  the  candi- 
date for  the  Vice-Presidency. 

Although  the  old  ^International"  disappeared 
in  1876,  quite  close  relations  have  been  continu- 
ously kept  up  between  the  various  Socialist  par- 
ties, and  in  1889  the  first  of  a  new  series  of 
congresses  was  held  at  Paris.  This  was  fol- 
lowed by  others  as  follows :  Brussels  1891  ; 
Zurich  1893;  London  1896;  Paris  igoo;  and  the 
next  is  to  be  held  at  Amsterdam  1904.  At  the 
Paris  congress  an  International  Socialist  Com- 
mittee was  formed,  located  at  Brussels.  This 
organization  differs  from  the  old  "International" 
in  that  it  is  simply  a  creature  of  the  great  na- 
tional organizations  and  a  means  of  carrying 
out  their  common  ideas,  instead  of  being  a  great 
directing  and  controlling  force. 

A.  M.  Simons, 
Editor   'International  Socialist  Review.^ 
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Societies,  Criminal.  To  find  the  origin 
of  the  idea  that  has  given  the  world  its  criminal 
associations  it  would  be  necessary  to  conduct  the 
search  into  the  realm  of  fables,  for  if  there  has 
been  a  time  when  bands  of  outlaws  have  not 
levied  tribute  upon  poorly  protected  property, 
history  is  silent  upon  that  point.  Modern  brains 
only  have  comprehended  the  full  possibilities  of 
the  co-operative  idea  as  applied  to  the  commis- 
sion of  crime,  but  the  earliest  applications  of  the 
theory,  however  crude,  were  probably  quite  ef- 
fective. When,  in  the  nth  century,  Assan-ben- 
Sabbah,  the  "Old  Man  of  the  Mountains,"  se- 
curely protected  in  his  rocky  fortress,  inspired 
and  directed  the  horrible  crimes  of  his  great 
band  of  devoted,  hashish-drunken  followers,  he 
taught  the  world  a  new  truth  and  presented  it 
W'ilh  a  new  word,  neither  of  which  have  been 
forgotten.  The  truth  was  the  first  clear  demon- 
stration of  the  fact  that  when  associated  crime 
is  well  organized  and  carefully  directed  ordinary 
methods  of  protection  are  powerless  to  cope  with 
it.  The  word  was  "assassin,"  the  title  derived 
from  his  own  name,  which  he  bestowed  upon 
his  band.  From  that  time  the  criminal  associa- 
tion has  been  too  serious  a  matter  to  be  the  in- 
spiration of  either  song  or  story.  Any  attempt 
to  tell  the  story  of  the  criminal  society  begins 
with  the  Camorra  and  the  Mafia,  the  two  most 
powerful  organizations  of  the  kind  the  world  has 
ever  known.  Born  and  nurtured  in  Italy,  at  the 
dawn  of  the  19th  century,  they  grew  and  waxed 
strong  until  the  one-time  clubs  of  petty  crimi- 
nals had  become  the  gigantic  octopus  which 
overaw-ed  the  entire  country  and  threatened  to 
cause  the  downfall  of  the  government  which  had 
so  carelessly  permitted  such  pursuance  of  a  law- 
less course.  Efforts  have  been  made,  of  late,  to 
cast  the  shadow  of  uncertainty  upon  the  primary 
purpose  of  these  societies.  It  has  been  suggested 
that  they  were  originally  organizations  of  patri- 
ots who  had  banded  together  to  protect  against 
existing  tyrannies.  A  careful  study  of  the  his- 
tory of  the  time,  however,  and  a  close  examina- 
tion of  the  earliest  w-orks  of  the  associations  will 
prove  the  fallacy  of  such  a  theory.  Instead  of 
having  a  noble  past  to  look  upon,  these  organiza- 
'tions  have  always  been  what  they  are  to-day, 
bands  of  the  most  heartless  criminals,  a  constant 
menace  to  any  government  and  to  all  laws. 

For  some  time  before  the  Camorra's  time, 
Italy  had  been  writhing  in  agony  beneath  the 
heels  of  the  most  corrupt  and  incompetent  body 
of  officials  who  ever  attempted  to  rule  a  nation. 
The  one  object  of  the  Government  was  to  extract 
as  much  money  as  possible  from  the  people  and 
to  give  absolutely  nothing  in  return.  Taxes 
W'hich  were  high  w'ere  collected  relentlessly,  but 
none  of  the  money  obtained  w'as  expended  for 
the  benefit  of  those  who  had  been  ta.xed.  Govern- 
mental works  were  at  a  standstill.  Government 
officials  were  unpaid  and  the  immense  sums  of 
money  which  had  been  extorted  from  the  people 
were  wasted  upon  royal  favorites.  Little  by 
little  the  corruption  in  high  places  permeated  the 
whole  fabric  of  society.  Justice  became  a  thing 
unknown.  If  suit  was  brought  the  richest  man 
won,  for  there  was  not  a  judge  in  the  land  who 
was  not  willing  to  sell  his  decision  to  the  highest 
bidder.  Acting  upon  the  same  principle  the 
police  became  the  partner  of  the  criminal.     As 
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personal  wrong  and  offenses  against  the  laws 
were  never  punished,  crime  became  rampant. 
The  poor,  robbed  by  the  rich,  proceeded  to  re- 
cover from  ihcir  oppressors  by  force  that  which 
had  been  taken  from  tliem  by  process  of  law, 
and  life  became  a  thing  of  little  value. 

Then  came  the  French,  with  their  peculiar 
form  of  oppressions,  which  culminated  in  the 
theory  that  a  man  in  prison  was  a  more  tracta- 
ble subject  than  a  man  at  large.  In  pursuance 
of  this  idea  thousands  of  arrests  were  made,  and 
the  men,  unconvicted,  were  left  behind  the  bars. 
In  a  week  the  poor  penal  accommodations  of 
the  country  were  taxed  to  the  last  limit,  but, 
as  the  work  had  only  just  commenced,  castles 
were  seized  and  turned  into  prisons.  Having 
arrested  their  men,  however,  the  French  dis- 
missed them  from  mind.  "We  will  watch  them 
to  prevent  their  escape,"  they  said,  "but  we  will 
let  the  local  authorities  feed  them."  But  as  the 
local  authorities  had  too  much  trouble  to  raise 
the  indemnities  demanded  by  the  conquerors  to 
think  of  bothering  themselves  about  men  who 
were  securely  locked  behind  iron  bars,  prisoners 
who  were  not  blessed  with  independent  means 
had  no  other  option  than  to  starve.  As  the 
natural  result  the  strong  commenced  to  prey 
upon  the  weak  and  anyone  who  had  money  was 
robbed  without  mercy.  Among  the  prisoners 
there  was  one  in  whose  brain  lodged  the  seed  of 
socialism.  This  man  was  Antonio  Giaperelli, 
and  to  him  belongs  the  somewhat  doubtful  honor 
of  having  organized  the  first  society  of  the 
Camorra.  He  had  noticed  that,  while  new  pris- 
oners were  always  robbed  immediately  upon 
their  arrival,  few  of  the  inmates  of  the  prison 
profited  by  these  robberies,  and  he  suggested  a 
plan  providing  for  the  systematic  fleecing  of  all 
newcomers,  the  plunder  to  be  shared  equally 
among  all  the  prisoners.  The  suggestion  met 
with  the  approval  of  the  majority  and  the  scheme 
worked  so  well  that  it  was  not  long  before  the 
plan  was  adopted  in  every  prison  in  Italy.  For 
a  time  the  organization  of  the  Camorra  was  thus 
confined  within  prison  walls,  but  as  the  members 
were  released  it  was  suggested  that  a  plan  that 
had  worked  so  well  under  circumstances  in 
which  the  opportunities  for  plunder  were  so 
meagre  might  advantageously  be  extended.  Up 
to  the  year  1828  the  word  Camorra  had  no 
meaning  except  to  those  who  had  made  the 
ac(|iiaintance  of  the  society  in  some  prison,  but, 
during  that  year  the  name  was  written  in  letters 
of  blood  that  made  all  Italy  tremble.  One  day 
a  merchant  in  the  city  of  Naples  was  visited  by 
a  stranger  who  asked  him  to  contribute  to  the 
support  of  the  "Camorra."  Not  knowing  the 
man,  and  never  having  heard  of  such  an  organ- 
iz-atinn,  he  naturally  refused.  The  visitor  in- 
sisted and  the  merchant  was  finally  compelled  to 
eject  him  from  the  shop.  Other  stores  were  vis- 
ited, with  a  like  result,  and  ihe  strange  collector 
disappeared  as  he  had  come,  unknown  to  all. 
1  he  next  day  Naples  had  its  sensation.  When 
the  wife  of  the  first  merchant  had  allempted  to 
waken  her  husband  she  had  found  him  dead  in 
bed,  and  the  stiletto  that  pierced  his  heart  held 
to  his  breast  a  placard  on  which  it  was  stated 
that  his  death  was  the  result  of  his  refusal  to 
assist  in  the  support  of  the  Camorra.  A  day  or 
two  passed,  just  time  enough  to  allow  the  story 
to  become  generally  known,  and  then  another 
.stranger  appeared  upon  the  streets  of  the  city. 
Store  after  store  was  visited  and  the  same  re- 


quest was  made,  but  this  time  the  words,  "for 
the  Camorra,"  carried  such  frightful  import  that 
many  merchants  submitted  to  the  blackmail. 
Some  refused,  however,  and  the  next  morning 
the  murder  of  another  business  man  warned  the 
people  of  the  iiselessness  of  their  attempt  to 
withstand  the  demands  of  the  order. 

From  that  day  the  power  of  the  Camorra  be- 
came practically  absolute.  From  city  to  city  its 
work  was  extended  until  its  name  was  heard 
with  dread  in  every  part  of  Italy.  At  regular 
intervals  each  storekeeper  received  a  visit  from 
the  strange  collector  and,  as  death  was  the  pen- 
alty of  refusal,  the  money  demanded  was  usually 
paid  without  protest.  No  one  was  exempt. 
Wherever  goods  were  sold  or  trade  of  any  kind 
was  carried  on  the  importunate  collector  stood 
ready  to  receive  his  share  of  the  profits.  He 
was  permitted  to  go  everywhere.  He  was  at  the 
custom  house,  where  he  collected  his  tolls  as 
conscientiously  as  if  he  had  been  a  government 
agent.  If  money  was  deposited  he  stood  by  the 
side  of  the  depositor  in  the  banking  house. 
Nothing  escaped  him,  and  when  the  business 
day  closed  he  paid  his  visits  to  the  wine  shops, 
the  gaming  houses  and  all  dens  of  vice,  for  the 
officials  of  the  society  were  not  particular  as  to 
the  methods  used  in  the  making  of  money  so 
long  as  they  received  their  share  of  the  spoils. 

In  this  manner  was  the  country  tcrroriz.ed  by 
the  operations  of  a  society  which  had  become 
more  powerful  than  the  government.  Several 
half-hearted  attempts  were  made  to  suppress  it, 
but  as  its  membership  was  composed  of  persons 
from  every  walk  of  life  the  blackmail  continued, 
and  at  last  became  open  highway  robbery.  Then 
it  was  that  the  streets  of  the  cities  became  unsafe 
either  by  day  or  night,  and  the  finding  of  a  dead 
body  on  the  public  highway  was  of  such  fre- 
quent occurrence  as  to  occasion  but  little  com- 
ment. The  victim  had  simply  refused  to  pay 
his  tribute  to  the  Camorra. 

It  was  not  until  1877,  therefore,  that  any 
progress  was  made  in  the  restoration  of  order. 
Then  United  Italy  took  the  matter  in  hand,  and 
as  this  crusade  was  conducted  by  honest  men 
who  were  ready  to  act  with  energy  and  deter- 
mination, hundreds  of  the  agents  of  the  associa- 
tion were  soon  arrested,  and,  as  executions  and 
long  impri.somnents  followed,  penalties  to  which 
the  highest  as  well  as  the  lowest  were  sub- 
jected, it  was  flot  long  before  the  dreaded 
Camorra  ceased  to  be  dreaded. 

While  never  as  powerful  an  influence  for  evil 
as  the  Camorra,  the  Mafia  was  organized  upon 
similar  lines  and  the  fact  that  it  is  in  existence 
to-day  makes  it  of  greater  interest.  Like  Ihe 
parent  society  its  purpose  was  one  of  nnuiler, 
robbery  and  blackmail.  Like  the  parent  society 
it  became  stronger  than  the  government  in  its 
own  country,  and,  as  in  Ihe  case  of  Ihe  Camorra, 
was  only  subdued  by  Ihe  exertion  of  the  authori- 
ties of  the   United   Italy. 

There  were  two  factors  that  played  an  impor- 
tant part  in  the  organization  of  the  Mafia.  The 
first  was  the  presence  of  numerous  bands  of  oul- 
laiys  organized  as  a  protest  against  the  non- 
resident land  ownership,  which  had  caused  so 
much  poverty  and  misery  in  thai  part  of  the 
country.  There  can  be  no  doubl  but  that  these 
conditions  were  about  as  hopeless  as  present 
day  imagination  can  picture.  The  Sicilian  peas- 
ants had  suffered  nnlold  miseries  al   Ihe  hands 
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of  the  heartless  agents  of  the  alien  landlord,  and 
the  ignorance  and  natural  viciousness  of  the 
people  could  suggest  but  one  way  out  of 
the  difficulty.  Assassination  and  robbery  was  the 
remedy.  The  other  factor  was  the  presence  of 
thousands  of  bravos,  soldiers  and  courtiers  who 
had  lost  their  occupation  when  Ferdinand 
granted  the  demand  for  a  liberal  form  of  gov- 
ernment. The  abolition  of  the  petty  courts,  of 
which  there  had  been  so  many  in  the  Two  Sici- 
lies, threw  these  men  out  of  employment,  and, 
a.9  they  cared  neither  to  work  nor  starve,  they 
naturally  thought  of  brigandage  as  the  one  way 
out  of  the  difficulty.  With  that  idea  in  view 
scores  of  military  clubs  were  formed  and  these 
were  the  cloaks  behind  which  the  members  com- 
mitted their  murders  and  robberies.  It  was  at 
this  time  that  Mazzini  appeared  upon  the  scene. 
How  much  he  saw  of  the  patriotic  side  of  the 
question,  how  much  of  the  criminal,  will  never 
be  known.  We  only  know  that  it  was  his  con- 
structive genius  that  welded  the  two  factors  to- 
gether and  that  it  was  to  him  that  we  owe  the 
existence  of  the  Mafia.  Strange  as  it  may  seem 
the  name  "Maiia"  is  meaningless  and  the  word 
does  not  appear  in  any  dictionary  of  the  Italian 
language.  In  fact,  up  to  the  year  1S59  the  word 
itself  had  not  been  coined.  It  was  only  when 
Mazzini  had  gone  from  club  to  club,  and  from 
outlaw  band  to  outlaw  band,  forming  branches 
of  his  secret  society,  that  such  a  title  was  con- 
ceived. Mazzini  called  his  united  clubs  "Obloni- 
ca,"  a  name  which  was  derived  from  two  Latin 
words,  "obelus,"  a  spit,  and  *<nico,"  I  beckon, 
meaning  "I  beckon  with  a  spit,"  the  latter,  of 
course,  being  the  stiletto  with  which  the  society 
was  to  do  such  deadly  deeds.  To  say  that  i\Iaz- 
zini  was  thoroughly  in  sympathy  with  the  hor- 
rible work  to  which  the  society  later  devoted  it- 
self is  to  go  a  step  beyond  the  historical,  but  its 
purposes,  as  expressed  in  the  words,  "Mazzini 
(antorizza  furti  incindi  avvelenamanti,"  meaning, 
"Mazzini  authorizes  thefts,  arson,  poisonings," 
"gave  to  the  association  of  criminals  its  name,  the 
initial  letters  of  the  five  words  being  used  to 
form  the  new  word,  "Mafia." 

The  extent  to  which  the  Mafia  had  expanded 
was  shown  in  1876,  when  the  Government  was 
called  upon  to  investigate  the  abduction  of  an 
Englishman  named  Rose.  The  sum  of  $20,000 
was  demanded,  and  paid,  for  his  release,  and 
the  investigation  which  followed  was  so  revolting 
in  its  details  that  the  result  was  suppressed  by 
the  authorities.  It  had  been  shown  that  the 
money  had  been  divided  among  many  people  of 
various  conditions,  from  the  peasantry  to  the 
commander  of  the  post,  whose  gendarmes  were 
supposed  to  be  pursuing  the  bandits ;  the  chief  of 
police  and  detectives  of  the  district,  and  even 
the  judges  of  the  courts,  they  having  promised 
immunity  in  case  the  abductors  should  be  cap- 
tured. When  the  Government  of  Italy  was  noti- 
fied of  these  facts  it  took  the  matter  in  hand. 
The  corrupt  soldiers  and  officials  were  sent  to 
another  part  of  the  country,  being  replaced  by 
sturdy  and  honest  regiments  from  the  borders  of 
the  Tyrol  and  the  mountains  of  Switzerland. 
The  new  men  had  no  sympathy  with  crime,  no 
friendship  for  the  criminal.  They  knew  that  it 
was  their  sole  duty  to  carry  out  the  orders  of 
their  superior  officers  and  they  performed  this 
duty  with  a  vigor  with  which  even  the  powerful 
Mafia   could   not  cope.     Whenever   or   wherever 


a  man  was  found  who  could  not  give  a  per- 
fectly clear  account  of  himself,  or  prove  that 
he  had  no  connection  with  the  murderous 
society,  he  was  shot  on  the  spot.  It  has  been 
estimated  that  no  less  than  5,000  persons  met 
their  death  at  this  time,  and  while  the  search 
must  have  resulted  in  the  killing  of  many  inno- 
cent people,  the  object  of  the  crusade  was  accom- 
plished, and  the  Mafia,  after  its  years  of  pros- 
perity, was  driven  into  obscurity.  During  this 
campaign  of  extermination,  however,  hundreds 
of  the  members  of  the  Mafia  made  their  escape, 
and  many  of  them  came  to  this  country. 
Rumors  to  this  effect  were  common  at  times, 
but  they  were  not  treated  seriously  until  l8go, 
when  the  hand  of  the  society  was  felt  in  the 
killing  of  Chief  of  Police  David  C.  Hennessey, 
of  New  Orleans. 

For  several  years  there  had  existed  two  rival 
stevedoring  firms  in  New  Orleans,  the  Pro- 
venzanos  and  the  Matrangos,  which  were  in 
competition  for  the  business  of  discharging  and 
loading  the  vessels  engaged  in  the  Central  Amer- 
ican trade.  The  Provcnzanos  controlled  this 
business  for  some  time,  but  their  services  prov- 
ing unsatisfactory  for  some  reason,  the  work 
was  transferred  to  the  rival  firm.  Then  the 
trouble  began.  The  Provenzanos  contended  that 
their  services  had  been  dispensed  with  because 
the  ship-owners  were  held  in  terror  by  the 
Matrangos,  who  had  threatened  them  with 
the  Mafia.  The  Matrangos,  however,  denied  the 
imputation,  and  made  counter  charges  in  which 
the  Mafia  played  an  important  part.  In  accor- 
dance with  his  duty  the  chief  of  police  proceeded 
to  look  into  the  matter.  Absolutely  honest  and 
utterly  fearless  David  Hennessey  realized  that 
his  discoveries  would  cost  him  his  life  if  the 
society  he  had  unearthed  slionid  ever  be  able  to 
reach  him.  "They  may  get  me,"  he  said  to  a 
friend,  "but  if  they  do  they  will  get  me  in  the 
back,"  a  prophecy  which  was  realized  on  the 
night  of  16  Oct.  i8go,  when  he  was  shot  to 
death  on  Girod  street.  The  assassins  had  been 
concealed  in  doorways  and,  after  he  had  passed, 
had  stepped  out  from  their  biding  place  to  rain 
upon  him  a  perfect  fusillade  of  bullets.  He 
had  threatened  to  exterminate  the  Mafia  and 
the  Mafia  had  replied  by  removing  him. 

The  finale  to  the  story  is  a  unique  page 
in  American  history.  Arrests  were  made,  but 
conviction  seemed  impossible,  and,  at  last,  the 
people  of  the  city  determined  to  take  the  matter 
into  their  own  hands.  That  there  were  stiletto 
societies  in  New  Orleans  was  no  longer  a 
matter  of  doubt.  They  existed  and  they  threat- 
ened the  security  of  the  city.  Their  members 
had  killed  the  chief  of  police  and  they  had 
threatened  to  kill  others,  including  Mayor 
Shakespeare,  who  had  been  bold  enough  to  say: 

We  owe  it  to  ourselves  to  see  that  this  blow  is 
the  last.  We  inust  tea<:h  these  people  a  lesson  that 
they  will  not  forget  for  all  time.  No  community  can 
exist  with  murder  societies  in  its  midst.  The  societies 
or  the  community  itself  must  perish. 

The  blow  that  followed  was  one  from  which 
the  Mafia  in  this  country  never  recovered.  It 
was  not  used  to  that  treatment,  and,  since  the 
New  Orleans  lynchings,  it  has  not  raised  its 
head.  Police  reports  show  that  it  still  exists 
in  private,  however,  and  there  are  occasional 
crimes  that  may  be  traced  to  its  door,  but 
this  dark  cellar  existence  has  little  about  it  to 
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inspire  dread,  even  in  the  heart  of  the  most 
timid.  That  the  society  has  been  as  thoroughly 
cowed  in  Italy  is  a  matter  for  argument,  for  in 
I'affaire  Notabartolo,  a  criminal  investigation 
which  is  still  fresh  in  the  public  mind,  it  was 
shown  conclusively  that  it  was  the  Mafia  which 
was  back  of  the  frauds  in  the  Bank  of  Sicily, 
and  the  Mafia  which  repaid  Sig.  Nolabartolo's 
exposure  of  its  crnne  with  death. 

From  time  to  time  organizations,  more  or 
less  criminal  in  purpose,  have  come  into  exist- 
ence in  the  United  States,  and  it  argues  well 
for  the  character  of  the  people  that  their  life 
has  invariably  been  of  brief  duration.  As  long 
as  the  Ku-klux  Klan  maintained  its  original 
purpose  it  was  unmolested,  but  when  its  mem- 
bers resorted  to  the  deeds  of  violence  and  blood- 
shed which  made  its  name  the  synonym  for 
the  most  brutal  lawlessness,  both  North  and 
South  joined  hands  to  wipe  out  the  organiza- 
tion.    See  Ku-KLU.K  Klan. 

With  12  murders  and  a  countless  number  of 
attempted  assassinations  to  its  credit  Mollie 
Maguireism  terrorized  the  coal  fields  of  Penn- 
sylvania for  more  than  20  years.  Unlike  the 
Ku-klux  Klan,  the  Molly  Maguires  were 
utterly  devoid  of  noble  principle.  The  first 
lodge  was  instituted  with  criminal  purpose  and 
from  that  day  until  the  last  Molly  murderer 
was  hanged  it  remained  the  most  thoroughly 
organized  murder  society  this  country  has  ever 
known.  For  years  it  was  the  power  which  ruled 
in  the  coal  fields.     See  Molly  M.\guires. 

From  the  time  of  its  earliest  historical  record 
Asia  has  been  at  the  mercy  of  its  murder 
societies  and  other  criminal  organizations.  The 
dacoits  of  India,  the  Hindu  thuggee,  the 
khunhuz  of  northern  Asia,  all  prove  that,  from 
one  end  of  the  continent  to  the  other,  crim- 
inals believe  in  seeking  safety  in  numbers.  The 
Boxers  of  China,  who  are  but  one  of  the  many 
criminal  wings  to  the  vast  secret  society  system 
which  prevails  in  that  country,  have  exploited 
their  strength  so  recently  that  their  horrible 
work  is  still  fresh  in  the  minds  of  the  civilized 
races  of  the  world.  For  absolute  corruption, 
for  unalloyed  crime,  no  criminal  organization 
yet  known  to  history  can  compare  to  those  of 
China,  and  some  of  these  associations  still 
flourish,  to  a  certain  extent,  in  every  large  city 
in  this  country  under  the  name  of  highbinders. 
One  of  the  most  powerful  is  the  Sam  Hop, 
known  here  as  tlie  Chee  Kung  Tong.  The 
history  of  the  Sam  Hop  Tong  can  be  traced  back 
more  than  250  years.  .Xccording  to  tradition  it 
has  existed  since  the  establishment  of  the  Chi- 
nese nation.  Its  organization  is  said  to  have 
been  due  to  divine  revelation,  and  it  is  known 
that,  in  its  early  days,  its  character  was  en- 
tirely patriotic.  It  has  always  been  a  power 
in  the  Celestial  world.  It  helped  to  overthrow 
the  Tartar  dynasty,  it  was  the  cause  of  the 
Tai-ping  rebellion,  and  of  the  more  recent  Ko 
Lo  revolution.  Many  of  the  most  frightful  out- 
rages against  the  missionaries  can  also  be  traced 
to  the  Sam  Hops.  During  the  two  or  three 
centuries  of  its  existence,  however,  the  char- 
acter of  the  association  has  changed.  From 
a  patriotic  organization,  whose  only  object  was 
to  protest  against  the  outrages  of  a  foreign 
dynasty,  the  society  has  become  an  association 
of  men  banded  together  solely  for  purposes  of 


murder,  robbery  and  blackmail.  On  arriving 
in  this  country  the  Sam  Hops  organized  under 
the  name  of  Chinese  Masons,  and  it  was  not 
until  1891  that  the  police  accidentally  discov- 
ered that  the  apparently  innocent  title  was  a 
shield  to  disguise  a  criminal  association.  By 
this  time,  however,  the  Chinese  quarter  of  San 
Francisco  had  become  a  hot-bed  of  crime  and 
highbinder  outrages  were  of  fre(|uent  occur- 
rence in  every  large  city  in  the  country.  Vic- 
tims of  the  Sam  Hops,  unwilling  to  apply 
for  police  protection,  organized  rival  tongs.  At 
first  the  murders  had  been  committed  only  by 
ones  or  twos,  but  finally  pitched  battles  were 
held  on  the  streets,  on  which  occasions  scores 
of  lives  were  taken.  These  murders,  however, 
were  not  the  only  bad  feature  of  highbinder 
domination.  When  the  members  were  not  kill- 
ing each  other  they  were  levying  blackmail 
upon  merchants  and  wealthy  Chinese,  compell- 
ing them  to  pay  exorbitant  prices  for  the  priv- 
ilege of  being  unmolested.  They  also  pursued 
highway  robbery  with  perfect  fearlessness  and 
assumed  entire  control  of  the  traffic  in  slave 
girls.  In  San  Francisco,  where  they  were  most 
bold,  the  police  often  declared  war  against 
them,  but  with  little  success  until  about  1898, 
when  the  Chinese  business  men  took  the  matter 
in  hand,  and,  at  their  request,  the  Chinese  ofTi- 
cials  in  this  country  appealed  to  the  home  gov- 
ernment for  assistance.  Then  a  crusade  in 
earnest  was  undertaken.  The  meeting  places 
of  the  various  tongs  were  found  and  broken 
open ;  record  books  and  other  documentary  evi- 
dence was  seized,  and  hundreds  of  arrests  were 
made.  As  the  punishment  which  followed  these 
arrests  was  applied  in  the  Chinese  custom,  ex- 
tending to  the  relatives  of  the  offenders,  tho.se 
who  were  still  in  China  being  killed  and  tor- 
tured, it  was  not  long  before  the  criminal 
organizations  were  driven  into  comparative 
obscurity. 

The  most  noxious  criminal  organizations  in 
the  United  States  have  existed  in  the  larger 
cities,  where  they  have  resorted  to  a  higher  class 
of  frauds  and  robberies.  Those  that  have  devoted 
themselves  to  the  open  country  on  the  other  hand, 
have  been  made  up  of  men  of  a  lower  criminal 
stamp,  like  our  own  gangs  of  outlaws,  and 
have  been  guilty  of  murder  and  robbery  with 
violence.  Usually  these  bands  have  been  com- 
posed of  young  men,  under  the  leadership  of 
the  most  determined  man  in  the  company,  as 
in  the  case  of  the  Vounger  and  James  gangs, 
but  there  have  been  instances  in  which  even 
women  have  been  the  leaders  of  such  associa- 
tions of  lawbreakers.  Louise  Rouviers  headed 
a  society  of  40  men,  and  the  leader  of  one 
of  the  most  heartless  companies  of  Indian 
dacoits  was  a  woman.  While  such  bands  of 
criminals  have  usually  been  recruited  from  the 
lower  walks  of  life,  instances  are  not  wanting 
in  which  men  of  education  and  social  position 
h;ive  resorted  lo  this  method  of  gaining  a  liveli- 
hood. One  society  of  thieves  which  terrorized 
Mayence,  in  Germany,  for  several  years,  was 
led  by  an  cx-pricsl,  while  the  "Habits  Noirs." 
or  evening-dress  gang,  of  I'nris,  was  composed 
of  persons  of  excellent  social  standing,  who 
had  met  with  financial  reverses.  In  1837  the 
authorities  of  Rome  discovered  and  broke  up 
an    organized    criminal    society,    many    of    the 
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members  of  which  were  connected  with  the 
noble  families  of  Italy.  Among  those  arrested 
were  Count  Dionisi  de  Traja  and  the  Coimless 
Angellncci  de  Traja,  as  well  as  several  members 
of  the  Pope's  bodj'guard,  all  of  whom  had  been 
long  esteemed  as  persons  of  an  exemplary  char- 
acter. France  has  often  been  at  the  mercy  of 
such  criminal  societies,  and  there  is  reason 
to  believe  that  some  crime  clubs  are  in  exist- 
ence at  the  present  time. 

In  1849  the  Thiberts  were  disbanded,  after 
they  had  been  successful  in  pursuing  all  kinds  of 
criminal  operations.  This  association,  which 
numbered  more  than  800  members,  was  com- 
posed of  every  variety  of  criminal,  all  work- 
ing, in  perfect  harmony,  under  one  director. 
What  one  branch  could  not  do,  another  accom- 
plished, and  there  was  no  phase  of  crime  which 
could  not  be  undertaken.  The  disbandment  of 
the  Thiberts,  however,  was  the  signal  for  the 
organization  of  other  associations  along  similar 
lines,  and  many  of  these  societies  were  made  up 
of  seemingly  harmless  folk,  men  and  women  who 
lived  in  apparent  respectability,  or  members  of 
the  same  family  w-ho  pursued  their  careers  of 
crime  under  the  direction  of  one  of  their  number. 
Such  a  man  was  Hippolyte  Villet,  the  leader 
of  the  Lamaire  band,  whose  crime  remained 
unchecked  from  1S52  to  1855,  when  the  crim- 
inals were  exposed,  and  compelled  to  pay  the 
penalty  of  their  murders  and  robberies  on  the 
gallows. 

As  has  already  been  stated,  Italy  has  long 
been  the  hot-bed  of  all  kinds  of  conspiracy  and 
brigandage.  In  1868,  for  example,  a  society 
was  organized  in  Turin,  for  the  purpose  of 
committing  great  crimes,  and,  while  the  mem- 
bers were  thoroughly  successful  in  attaining 
their  object,  it  was  several  years  before  the 
police  were  able  to  lay  hands  upon  any  of  them. 
They  robbed,  they  committed  burglary,  and  even 
murder,  but  their  specialty  was  the  robbing  of 
safes.  Bolts,  bars  and  locks  seemed  absolutely 
useless  when  once  they  turned  their  attention  to 
them.  Sometimes,  if  the  safe  was  not  too  large, 
they  took  it  away  bodily  to  open  it  at  their 
leisure.  This  continued  success,  however,  at 
last  resulted  in  the  society  s  unaomg,  lur  when 
they  became  so  bold  that  they  took  to  parad- 
ing the  streets  at  night,  drunk,  and  singing  at 
the  top  of  their  voices,  it  did  not  take  the 
police  long  to  apprehend  them.  So  perfect  was 
the  organization,  however,  that  only  50,  in  a 
society  of  more  than  200  members,  were 
arrested.  The  others  escaped,  and,  it  is  sup- 
posed, came  to  the  United  States.  Among  the 
latter  was  the  leader  of  the  association,  An- 
tonio Bruno. 

One  of  the  most  recent  instances  of  organ- 
ized criminal  effort  was  exposed  by  the  police 
in  Paris  in  1888.  This  association,  known  as 
the  Catusse-Menegant,  was  one  of  the  greatest 
of  modern  bands  of  criminals,  for,  while  it  was 
under  the  direction  of  two  men,  located  in 
Paris,  its  lines  extended  into  every  part  of 
Europe.  Everywhere  it  had  its  agents,  bands 
of  pickpockets,  horse  stealers,  house  breakers, 
confidence  men,  and  swindlers  of  every  char- 
acter. In  addition  to  this  it  operated  a  banking 
house  in  London,  through  which  it  was  a 
simple  matter  to  negotiate  its  stolen  stocks  and 
bonds,    or    to    dispose    of    its    silver    and    gold. 


With  such  facilities  the  operations  of  the  society 
were  naturally  enormous,  and  were  only  ex- 
posed at  last  through  the  clever  work  of  the 
French  detectives,  assisted  by  officers  from 
Scotland  Yard.  The  real  leader  of  the  Ca- 
tusse-Menegant  w-as  a  man  named  Chambon, 
who,  under  the  name  of  Victor  Chevalier,  lived 
with  his  wife  in  the  Rue  Poteau.  To  all  ap- 
pearances his  sole  business  was  that  of  con- 
ducting a  livery  stable.  His  arrest,  and  that 
of  his  lieutenants,  was  soon  followed  by  con- 
fessions which  enabled  the  police  to  arrest 
many  other  members  of  the  association.  They 
were  found  in  all  parts  of  Europe,  and  in  almost 
every  grade  of  society,  but  the  evidence  against 
them  was  so  complete  that  nearly  all  were  con- 
victed and  sentenced  to  more  or  less  lengthy 
terms  of  imprisonment.  John  R.  Me.ader, 
Editor  'American  Year  Book.'' 

Societies  for  Ethical  Culture.  See  Ethi- 
c.\L   Movement  and  Etiuc.\l  Societies. 

Society  of  American  Artists,  an  associa- 
tion of  American  artists,  comprising  in  its  mem- 
bership the  leading  artists  of  this  country.  Ex- 
hibitions are  held  annually  at  215  West  57th 
Street,  New  York.  The  society  awards  three 
prizes  each  year. 

Society  of  American  Authors,  founded  in 
New  York  May  1892,  for  the  purpose  of 
improving  the  condition  of  the  craft  and  for 
assisting  authors  in  the  publication  of  their 
works.  Some  of  the  matters  to  which  the  so- 
ciety has  called  attention  (1903)  are  rates  of  ■ 
postage  on  manuscript,  in  the  United  States,  as  I 
against  the  postage  rates  in  England  and  other  I 
countries.  The  American  society  resembles 
somewhat  the  authors'  societies  in  England, 
Spain,  and  France.  The  present  (1904)  mem- 
bership is  nearly  400;  the  headquarters,  32 
Broadway,  New  York;  officers:  President,  Ras- 
tus  S.  Ransom,  New  York;  vice-presidents, 
Julia  Ward  Howe,  Andrew  Carnegie,  Ellen  H. 
Walworth,  Lew  Wallace,  Grace  D.  Litchfield; 
treasurer  and  counsel.  Morris  P.  Ferris;  secre- 
tary. G.  Grosvenor  Dame. 

Society   of   the    Atonement.      See    Orders, 

ReI-IGIOUS. 

Society  of  Camorra.    See  Societies,  Crimi- 

N.AL. 

Society  of  the  Divine  Saviour.  See 
Orders.  Religious. 

Society  of  the  Divine  Word.  See  Orders, 
Religious. 

Society  of  the  Epiphany.  See  Orders, 
Religious. 

Society  of  the  Faithful  Companions  of 
Jesus.      See  Orders,  Religious. 

Society  Islands  (Tahiti),  South  Pacific 
Ocean,  a  French  dependency,  between  the  Low 
Islands  and  the  Friendly  Islands.  This  is  the 
largest  group  of  the  Leeward  Islands,  and  con- 
sists of  the  principal  island  of  Tahiti  or  Otaheite, 
which  is  about  32  miles  long  northwest  to  south- 
east, and  is  divided  into  two  peninsulas  by  an 
isthmus  about  three  miles  broad;  and  a  great 
number  of  comparatively  small  islands,  of  which 
the  most  deserving  of  notice  are  Eimeo  or 
j\Io6rea.  Maitea.  Tetuaroa.  Maiaoiti  or  Saun- 
ders Island,  Tahaa  or  Otaha,  ^Maurua  or  Man- 
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piti,  Tubal  or  Motu-Iti,  Huaheine,  Raiatea  or 
Uliatea,  and  Bora-Bora.  The  islands  arc  of 
rugged  surface  and  conical  form,  encircled  by 
coral  reefs.  Sharp  peaks  usually  rise  midway 
in  the  islands  from  a  low  band  lining  the  shores 
and  blooming  witli  groves  and  orchards.  The 
wooded  mountainous  slopes  are  intersected  with 
valleys  watered  by  rapid  streams  often  falling 
in  steep  cascades  over  the  rocks.  The  vol- 
canic formation  of  these  mountainous  islands  is 
especially  interesting,  and  the  scenery  is  idyllic, 
—  especially  in  Eimeo.  The  coasts  contain  safe 
and  commodious  harbors,  the  best  in  Polynesia. 
The  climate,  though  extremely  hot  and  damp, 
is  healthful.  Cotton  and  sugar,  sweet  potatoes, 
bread-fruit  and  taro  are  grown,  and  all  kinds 
of  tropical  fruits  —  cocoanuts,  vanilla  and  or- 
anges. The  exports  include  these,  together  with 
trepang,  cocoanut  fibre  and  mother-of-pearl. 
The  imports  —  flour,  wine,  sugar,  coffee,  soap, 
timber  and  live  stock,  besides  manufactured 
goods.  Prior  to  their  contact  with  Europeans, 
the  people  were  naive  and  ingenuous ;  thus 
Capt.  Cook  found  them,  and  interested  English 
missionaries  in  their  welfare,  who  were  success- 
ful in  Christianizing  them.  The  islands  were 
discovered  by  a  Spanish  navigator  in  1606,  and 
were  visited  by  English  and  French  travelers 
and  scientists,  and  finally  ceded  their  indepen- 
dence to  the  French,  becoming  a  colony  in  1880. 
The  capital  and  harbor  of  the  group  is  Peete,  on 
the  island  of  Tahiti.  Its  chief  buildings  are  a 
Roman  Catholic  cathedral,  some  schools,  and  an 
arsenal.  The  people  are  of  Polynesian  extrac- 
tion and  famous  as  presenting  a  perfect  type  of 
face  and  form.  In  1904  a  violent  storm  brought 
disaster  to  the  group,  depopulating  some 
islands  and  causing  much  suffering  and 
destitution.  Area,  600  square  miles.  Pop. 
(1897)   10,300. 

Society  of  Jesus.     See   Jesuits. 

Society  of  the  Mafia.  See  Societies, 
Criminal. 

Society  of  Mary  of  Paris.  See  Orders, 
Religious. 

Society  of  Naval  Architects  and  Marine 
Engineers,  an  ors;anizali(in  founded  in  1893 
to  promote  practical  and  scientific  knowledge  in 
the  art  of  shipbuilding  and  marine  engineering, 
and  the  allied  professions.  In  furtherance  of 
this  otsject,  annual  meetings  are  held  for  the 
reading  and  discussion  of  appropriate  papers  and 
for  the  interchange  of  professional  ideas,  thus 
making  it  possible  to  combine  the  results  of  ex- 
perience and  research  on  the  part  of  shipbuild- 
ers, marine  engineers,  naval  officers,  yachtsmen, 
and  those  skilled  in  prod\icing  the  material  from 
which  ships  are  built  and  criuipped.  The  know- 
ledge thus  obtained  is  circulated  by  means  of 
the  annual  publication  of  the  'Transactions  of 
the  Society.' 

The  society  consists  of  members,  asso- 
ciates, juniors,  honorary  members,  and  hon- 
orary associates.  The  members'  class  consists 
exclusively  of  naval  architects,  marine  and 
mechanical  engineers,  including  professors  of 
naval  architecture  nr  mechanical  engineering  in 
colleges  of  established  reputation,  who  are  not 
under  25  years  of  age,  and  wlio  have  been  en- 
gaged  in   professional   practice   in   a   responsible 


capacity  for  at  least  three  years.  Associates 
are  persons  who  by  profession,  occupation,  or 
scientific  attainments,  are  qualified  to  discuss  the 
qualities  of  a  ship.  Juniors  are  graduates  of 
technical  schools  of  established  reputation,  or 
persons  who  have  had  not  less  than  two  years' 
practical  experience  in  marine  engine  works  or 
shipyards,  and  who  are  not  less  than  eighteen 
years  of  age,  and  certify  their  intention  to  con- 
tinue in  the  profession  and  become  naval  archi- 
tects and  marine  engineers.  Juniors  have  no 
voice  in  the  government  of  the  society,  but  are 
eligible  for  transfer  to  the  class  of  members 
after  fulfilling  the  necessarj'  conditions.  Hon- 
orary members  and  honorary  associates  whose 
total  number  is  limited  to  twenty-five,  are  per- 
sons of  acknowledged  eminence  in  their  pro- 
fession upon  whom  the  council  may  see  fit  to 
confer  an  honorary  distinction.  The  society  has 
a  total  membership  of  900.  The  head  office  is 
at  12  W.  3 1  St  Street,  New  York. 

Society  for  the  Promotion  of  Agricultural 
Science,  a  society  organized  in  Boston,  Mass., 
in  18S0  for  the  purpose  of  promoting  the  sciences 
applied  in  agriculture.  It  originated  as  the  re- 
sult of  an  editorial  written  by  Dr.  Sturtevant  in 
1879,  and  vvhich  appeared  in  the  June  number 
of  the  'Scientific  Farmer.*  Quality  rather  than 
quantity  was  aimed  at  in  the  membership,  and 
the  number  of  active  members  limited  at  first  to 
50,  was  extended  in  1892  to  100.  The  original 
plan  of  the  founders  has  been  followed  through- 
out of  inviting  and  admitting  to  membership 
only  those  engaged  in  work  of  scientific  value, 
and  the  main  objects  of  the  society  as  specified 
by  Mr.  J.  W.  Beal,  the  first  president,  in  his 
inaugural  address,  delivered  in  Cincinnati,  in 
1881,  at  the  second  of  the  annual  meetings,  have 
been  consistently  persevered  in.  .Among  them 
were:  To  encourage  the  formation,  co-operation 
and  support  of  agricultural  experimental  sta- 
tions ;  discover  and  define  the  best  methods  for 
uniform  standards  in  the  analyses  of  soils,  fer- 
tilizers, and  vegetable  products;  to  discover  and 
define  the  best  methods  of  stamping  out  para- 
sites and  contagious  diseases  of  all  domestic 
animals;  to  find  the  best  combinations  of  foods 
for  growing  or  fattening  animals  in  the  various 
parts  of  the  country;  to  extend  the  application 
of  science  in  dairying;  to  experiment  in  fi.sh  cul- 
ture; to  investigate  the  insects  which  are  in- 
jurious or  beneficial  in  agriculture,  and  di.scover 
improved  remedies  for  those  which  are 
injurious;  to  make  investigations  in  vegetable 
physiology,  especially  with  reference  to  learning 
how  to  keep  plants  in  healthy  and  prnductive 
conditions;  to  advance  the  subject  of  improving 
crops  by  the  selection,  cultivation,  crossing  and 
hybridizing  plants  for  seed;  to  encourage  im- 
proved methods  of  collecting,  arranging  and 
presenting  statistics  on  agriculture,  etc.  Annual 
meetings  are  held  at  selected  centres,  and  the 
account  of  the  proceedings,  papers,  etc.,  are  pidi- 
lishcd.  The  secretary  and  treasurer  is  Mr.  F.  M. 
Webster,  Urbana,  111. 

Society  for  Psychical  Research.  Sec 
Psychical  Research. 

Society  of  Saint  John  the  Evangelist.    Sec 

Oi-iiiEKs,  Ri-;i.u-.i(ii-s, 

Society  of  Saint  Vincent  de  Paul,  a  Ro- 
man Catholic  charilable  organization,  foiuuled 
in    May    1833,    in    Paris,   by    hrederick    O/anam 
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(q.v.)  and  seven  companions.  At  their  first 
meetaig  the  object  of  the  society  was  outlined 
and  expressed  in  the  few  words :  "Our  work 
shall  be  for  the  service  of  God  in  the  persons  of 
the  poor,  whom  we  are  to  visit  at  their  own 
dwellings  and  assist  by  every  means  in  our 
power."  Frederick  Ozanam  is  considered  the 
founder  as  he  was  the  first  one  who  suggested 
the  work.  The  Saint  Simonians  had  taunted 
the  young  men  who  were  advocates  of  Roman 
Catholic  doctrines  with  being  talkers  only  and 
not  workers.  At  the  very  next  meeting  of  Oza- 
nam and  his  friends,  Ozanam  suggested  an  or- 
ganization which  should  occupy  itself  "not  with 
discussions  but  with  good  works." 

From  a  membership  of  eight  in  a  small  room 
in  Paris,  in  1833,  the  society  has  grown  to  a 
membership  of  thousands  with  local  organiza- 
tions in  nearly  all  parts  of  the  world.  The 
members  are  men  from  all  stations  in  life. 
There  are  numerous  auxiliary  societies,  com- 
posed of  women,  who  assist  in  the  regular  work 
of  the  Saint  Vincent  de  Paul  societies.  The  in- 
structions given  by  the  Pere  Bailly  at  the  first 
meeting  created  a  spirit  which  is  characteristic 
of  the  work  of  the  present.  He  urged  the  men 
not  to  let  their  work  be  a  "mere  doling  out  of 
alms,"  giving  only  a  pittance  of  money  or  food, 
but  a  medium  of  moral  improvement  through 
persona!  service.  Their  education,  intelligence, 
special  knowledge  of  science,  and  their  general 
knowledge  of  life  are  placed  at  the  service  of 
those  needing  assistance. 

The  report  of  the  secretary  of  the  Superior 
Council  of  New  York,  for  the  year  1902.  gives 
the  total  number  of  Saint  Vincent  de  Paul  con- 
ferences throughout  the  world  as  nearly  6,000 ; 
active  members,  about  95,000 ;  honorary  mem- 
bers, about  100,000.  Since  this  report  was  issued 
there  has  been  a  great  increase  in  the  number 
of  local  organizations  and  in  the  active  mem- 
bership. 

Some  of  the  good  works  in  which  the  mem- 
bers are  engaged  are  visiting  the  sick  and  those 
in  trouble ;  furnishing  food  and  clothing  to  the 
needy,  procuring  employment  for  those  not  en- 
gaged in  regular  work,  providing  summer  coun- 
try homes  for  poor  city  children  and  homes  for 
the  homeless.  The  members  visit  the  jails,  pris- 
ons, almshouses,  and  the  poor  of  the  parish. 
Boys'  clubs  have  been  established  in  many  cities, 
and  vigorous  efforts  are  made  to  distribute 
good  literature.  Besides  the  local  meetings. 
State  and  national  meetings  are  held  annuallj'. 
In  1904  an  international  meeting  was  held  in 
Saint  Louis,  Mo.  At  this  convention  there  were 
delegates  from  conferences  in  all  parts  of  the 
L'nited  States.  Canada,  and  other  countries.  All 
the  councils  of  the  world  report  annually  to  the 
council-general,  who  has  his  headquarters  in 
Paris,  France. 

B.  Ellen  Burke. 
Editor  'TIic  Sttnday  Companion.^ 

Society  of  Tammany,  or  Columbian  Order. 

See  T.^MMANY  Society. 

Socinians,  s6-sin'i-anz.  See  Religious 
Sects. 

Socinus,  s6-sl'nus,  Faustus,  Italian  theolo- 
gian :  nephew  of  Lselius  Socinus:  b.  Siena,  1539: 
d.  Poland  1604.  Having  lost  his  parents  while 
still  young  his  education  was  neglected.  He 
was   obliged  to  leave   Siena   from  suspicions  of 


his  entertaining  heretical  notions  as  early  as  in 
his  20th  year,  and  retired  to  Lyons.  On  the 
death  of  his  uncle  he  came  into  possession  of  the 
manuscripts  of  the  latter,  by  the  study  of  which 
he  found  his  former  opinions  confirmed.  He 
began  to  publish  his  views  at  Florence  (where  he 
lived  12  years  at  the  court  of  the  grand  duke, 
Francesco  de'  Medici)  in  anonymous  writings; 
and  he  afterward  retired  to  Basel  to  avoid  the 
persecutions  of  the  Italian  inquisition.  His 
opinions  were  still  more  fully  developed  during 
a  residence  in  Transylvania,  and  in  Poland  he 
had  numerous  adherents.  The  Anti-Trinitarian 
societies,  although  they  agreed  with  him  in  some 
points  of  doctrine,  yet  differed  so  far  in  others 
that  they  would  not  receive  him  into  their  com- 
munion. He  formed,  however,  some  small  so- 
cieties of  followers  there,  but  suffered  persecu- 
tion in  that  country,  and  the  confiscation  of  his 
property  in  Italy.  His  death  was  hastened  by 
the  brutal  treatment  of  a  fanatical  Cracovian 
mob. 

Socinus,  Laelius,  Italian  theologian:  b. 
Siena,  1525 ;  d.  1562.  He  was  destined  for  the 
legal  profession,  in  which  his  father,  Mariano, 
and  several  others  of  his  ancestors,  had  gained 
distinction:  but,  moved  by  the  religious  discus- 
sions which  then  agitated  the  greater  part  of 
Europe,  he  abandoned  the  science  of  juris- 
prudence for  the  study  of  the  Scriptures.  In 
order  to  prosecute  his  study  thoroughly  he  mas- 
tered the  Greek,  Hebrew,  and  Arabic  languages. 
In  1546  he  was  admitted  a  member  of  a  secret 
society  at  Vicenza,  which  had  been  formed  for 
the  discussion  of  religious  questions.  They  soon 
arrived  at  the  conclusion  that  the  doctrine  of 
the  Trinity  was  untenable,  and  that  many  of  the 
dogmas  of  tlie  Catholic  Church  were  repugnant 
to  reason,  which  they  held  to  be  the  only  court 
of  appeal  in  matters  of  religion.  The  nature  of 
their  deliberations  having  become  known  the 
society  was  broken  up,  several  of  its  members 
w-ere  arrested  and  put  to  death,  and  others, 
among  whom  was  Socinus,  left  the  country. 

He  visited  France,  England,  and  Holland, 
and  resided  for  some  time  in  Switzerland,  Ger- 
many, and  Poland,  where  he  found  many  per- 
sons who  were  in  sympathy  with  his  views.  He 
is  the  author  of  "Dialogus  inter  Calvinum  et 
Vaticanum,*  *De  Sacramentis,'  <De  Resurrec- 
tione  Corporum,'  and  several  unfinished  works, 
which  he  bequeathed  to  his  nephew  Faustus. 

Sociorogy  (Lat.  socius,  companion,  whence 
socictas,  and  Gr.  ^0701),  etymologically  "the 
science  of  society  or  association,"  first  coined 
by  Auguste  Comte  in  1839.  and  given  wide  cur- 
rency by  Herbert  Spencer  since  i860,  is  still 
in  process  of  getting  a  precise  definition. 
It  is  used  in  four  senses:  (i)  As  a  vague  gen- 
era! term  to  include  all  knowledge  and  specula- 
tion about  the  associative  life  of  men,  and  even 
to  describe  social  facts  themselves.  This  use. 
especially  of  the  adjective  form  sociological,  for 
social,  or  societary,  is  to  be  deprecated  as  slip- 
shod and  confusing.  (2)  Sociolog?'  is  often 
made  synonymous  with  social  philosophy  to 
describe  either  a  general  theory,  for  example, 
individualism  or  socialism,  or  a  special  interpre- 
tation of  historical  facts  in  a  philosophy  of  his- 
tory. The  use  of  the  word  has  certain  validity 
because  of  the  complexity  of  social  facts  and  th( 
difficulty    of    formulating    rigid    scientific    laws 
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(3)  Sociology  seeks  recognition  as  a  science, 
classifying  social  facts,  and  discovering  the  laws 
which  underlie  association  as  such.  To  the  word 
sociology  in  this  third  sense  certain  scholars 
would  prefix  "pure"  and  others  "theoretical"  or 
"general,"  to  emphasize  one  aspect  of  the  strictly 
scientific  ideal.  (4)  Sociology  also  describes  the 
scientific  treatment  of  the  problems  of  social 
organization  and  welfare.  Tliis  "practical" 
sociology  is  not  an  isolated  science  or  art,  but  is 
organically  related  to  "general"  sociology,  as  with 
many  German  economists,  "practical"  economics 
is  related   to  "general"  economics. 

Speculation  about  social  life  and  institutions 
may  be  traced  to  remote  times  until  it  is  lost  in 
the  uncertain  shadows  of  antiquity. 

The  Greeks. —  Plato  analyzed  clearly  the 
economy  of  division  of  labor,  showed  a  keen 
insight  into  the  nature  and  influence  of  public 
opinion,  described  vividly  the  processes  of  social 
degeneration,  and  pointed  out  the  effect  of  con- 
scious, concerted  action  in  molding  society. 
He  emphasized  the  possibilities  of  education  in 
relation  to  stability  and  progress  and  exalted 
reason  as  the  source  of  power  and  permanence. 
Throughout  his  discussions,  Plato  assumes  and 
often  asserts  law,  that  is,  a  uniform  and  con- 
stant behavior  of  phenomena,  as  underlying 
all  social  facts  and  relations.  Human  conduct 
is  conceived  and  represented  not  as  capricious 
but  as  caused.  Aristotle  displayed  an  even  keener 
scientific  spirit  in  dealing  with  social  life.  His 
dicta:  "Man  is  naturally  (instinctively)  a  politi- 
cal (social)  animal,"  and  "The  state  (society) 
is  founded  that  men  may  live,  but  continued 
that  they  may  live  happily,"  have  an  almost 
modern  ring.  Aristotle  was  a  realist.  Pie  noted 
the  effect  of  soil  and  climate  on  social  life;  he 
compared  more  than  one  hundred  and  fifty 
forms  of  government  and  emphasized  the  prin- 
ciple that  human  institutions  are  to  be  judged 
not  absolutely  but  in  relation  to  the  conditions 
natural  and  social  tnider  which  they  grow.  He 
outlined  a  theory  of  political  revolutions  which 
influences  thought  to  this  day.  He  saw  clearly 
the  dominance  of  law  (in  the  scientific  sense)  in 
human  affairs. 

The  Romans  added  little  to  social  theory 
save  in  the  formulation  of  legal  principles  and 
especially  in  tlie  creation  of  the  idea  of  a  "law 
of  nature" —  a  body  of  princijiles  common  to  all 
peoples  and  thought  of  as  growing  up  spon- 
taneously in  a  state  of  nature. 

Scholasticism. —  During  the  mcdia;val  period 
all  science  and  philosophy  were  closely  related 
to  theology.  Questions  bearing  upon  society 
were  usually  treated  in  conjunction  with  phil- 
osophical and  theological  science.  The  social 
theories  then  in  vogue  followed,  in  the  main,  the 
lines  laid  down  by  Aristotle,  and  for  the  most 
part  were  formulated  in  the  scholastic  commen- 
taries on  Aristotle  and  in  treatises  on  common 
law  and  moral  theology.  The  simplicity  of  soc- 
ial relations  during  this  period  and  the  want 
of  historical  or  geogniphical  knowledge  of  other 
societies  failed  to  suggest  a  separate  and  ilistinct 
science  upon  social  problems  as  understood  in 
modern  times. 

The  Break  with  Tradition, —  But  with  the 
Renaissance  social  philosophy  shared  in  the  gen- 
eral division  of  thought.  Sir  Thomas  More 
(1478-1537),  through   the  literary  device  of  his 


'Utopia,'  made  notable  contributions  to  the 
theory  of  social  causation  as  illustrated  by 
poverty,  crime,  and  punishment,  and  showed  a 
shrewd  knowledge  of  the  force  which  public 
opinion  exerts  upon  the  members  of  a  group. 
In  a  wholly  different  work,  <The  Prince,'  Nic- 
colo  Macchiavelli  (1469-1527)  set  forth  the 
policies,  all  based  upon  the  assumption  of  uni- 
formities in  human  conduct,  which  a  prince 
must  pursue  if  he  is  to  gain  and  maintain 
sovereignty.  More  important  still  was  the  subtle 
attack  of  Thomas  Hobbes  (1588-1679)  on  the 
"divine-right  of  kings."  In  his  'Leviathan.' 
Hobbes  traced  the  royal  power  to  an  original 
agreement  or  consent  among  men  that  in  order 
to  put  an  end  to  strife  and  to  preserve  peace 
supreme  power  should  be  vested  in  one  man 
and  by  liim  transmitted  to  his  descendants. 
Hobbes'  hypothesis,  revolutionary  in  theory  only, 
was  elaborated  by  John  Locke  (1632-1704)  in 
his  'Two  Treatises  of  Government,'  into  a  con- 
tract theory  which  based  the  royal  power  on 
the  consent  of  the  governed.  While  these  specu- 
lations seem  at  first  narrowly  political,  they 
really  undermined  the  whole  social  philosophy 
of  the  age. 

Rousseau. —  This  work  reached  its  climax  in 
Rousseau  (1712-70)  who,  in  his  'Social  Con- 
tract,' urged  the  doctrine  of  popular  sovereignty 
and  struck  a  telling  blow  at  the  theological 
tlieory  of  society.  Rousseau  was  influenced  not 
only  by  Hobbes  and  Locke  but  by  the  Physio- 
crats (Quesnay,  1697-1774,  Du  Pont  de  Ne- 
mours, 1730-1817,  et  al.)  a  body  of  French 
economists  who  exalted  law  in  social  life  and 
attributed  its  operation  to  the  direct  influence 
not  of  Divinity  but  of  Nature.  Rousseau's  ten- 
dency to  praise  primitive  simplicity  and  his  cry, 
"Back  to  Nature,"  are  traceable  to  this  Physio- 
cratic  school  who  popularized  the  idea  that 
beneficent  natural  forces  are  at  work  in  the  life 
of  peoples  and  nations. 

Vico  (1668-1744),  a  Neapolitan  professor  of 
language,  literature,  and  law,  was  one  of  the 
forerunners  of  sociology  in  a  truer  sense  than 
was  any  one  of  those  yet  mentioned.  In  his 
'Principles  of  a  New  Science  Concerning  the 
Common  Nature  of  Nations,'  Vico  outlined 
the  natural  development  of  society  through  the 
stages  of  gods,  heroes,  and  men.  He  insisted 
that  all  elements  of  civilization,  that  is,  lan- 
guage, literature,  science,  philosophy,  law,  and 
government,  develop  together  in  constant  re- 
ciprocal relations.  He  conceived  this  develop- 
ment as  taking  place  in  recurring  although  not 
identical  cycles.  No  one  before  him  had  so 
clearly  brought  out  the  conception  of  causal 
change  extending  over  so  vast  a  period  and 
displaying  law  on  so  grand  a  scale.  Nor  did 
his  predecessors  describe  with  anything  like 
the  same  detail  the  growth  of  social  institutions. 

Montesquieu.  Smith,  and  Matlhus  —  Mon- 
tesquieu (16R9-1755)  in  his  'Spirit  of  Laws' 
elaborated  the  truth  recognized  by  .'\rislotIe 
that  human  activities  and  institutions  cannot 
be  understood  except  in  coimection  with  nat- 
ural conditions  of  contour,  soil,  and  climate. 
However  he  may  have  exaggerated  these  influ- 
ences, Montesquieu  gave  marked  impetus  to 
the  scientific  study  of  society.  To  an  even 
greater  extent  did  .^dam  Smith  (!723-<X)), 
stinnilalcd  by  the  l-'rench  Physiocrats,  contribute 
to   the  discovery  and   definition   of   social   laws. 
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In  his  'Wealth  of  Nations'  he  showed  the  con- 
stancy of  economic  facts  and  formulated  precise 
and  valid  generalizations  of  great  value  in 
themselves,  as  well  as  suggestive  of  the  causal 
relations  of  all  social  phenomena.  Malthus 
(1766-1834)  in  his  'Essay  on  Population*  by 
enunciating  a  social  law  in  precise  mathematical 
form  —  that  is,  that  population  tends  to 
increase  in  a  geometrical,  food  supply  in  an 
arithmetical  ratio  —  attracted  attention,  aroused 
expectation,  and  although  his  law  broke  down 
so  far  as  its  precision  went,  left  a  permanent 
contribution  to  social  science. 

Auguste  Conite  (1798-1857),  coiner  of  the 
word  sociology  and  sometimes  called  the 
"father"  of  the  science,  has  received  somewhat 
tardy  recognition  as  a  man  of  real  genius.  His 
was  the  first  attempt  to  organize  a  compre- 
hensive system  of  social  philosophy  based  upon 
scientific  principles.  Marred  as  it  was  by  error 
of  detail  as  well  as  by  more  serious  faults,  it 
was  nevertheless  in  scope  and  purpose  a  great 
achievement.  Comte  conceived  all  knowledge 
as  passing  through  three  stages  of  philosophiz- 
ing: (l)  theological,  (2)  metaphysical,  and  (3) 
positive  or  scientific.  Asserting  that  each  kind 
of  thinking  corresponded  to  a  certain  type  of 
society  Conite  afiirmed  that  when  theological 
philosophizing  prevailed,  society  would  be  mili- 
tary in  its  form  and  spirit ;  with  the  predom- 
inance of  metaphysical  philosophy  it  would  be- 
come legal,  and  in  the  positive  stage,  industrial. 
Some  violence  was  done  to  the  facts  of  history 
and  science  to  make  them  fit  into  this  scheme, 
but  nevertheless  these  formula;  are  suggestive 
and  the  so-called  "law  of  the  three  stages"  often 
appears  in  the  speech  of  those  who  affect  to 
esteem  Comte  lightly.  Comte  based  his  system 
on  a  certain  conception  of  human  nature, 
that  is,  upon  psychologv-.  He  asserted  that 
man  was  reluctant  to  think  though  reasoning 
was  his  greatest  need.  He  drew  a  parallel 
between  the  mental  development  of  the  indi- 
vidual and  that  of  the  race.  He  used  analogies 
from  biology  which  were  later  to  become  so 
popular.  He  conceived  of  humanity  as  e.xisting 
in  perfect  continuity  from  age  to  age,  each  per- 
son sharing  and  contributing  to  this  common 
life.  This  social  solidarity  he  even  elevated  into 
an  object  of  worship,  founding  a  religion  of 
hiimanit}'  whose  conception  of  immortality  is 
found  in  the  persistent  influence  of  personality 
transmitted  through  society.  Comte  adapted 
from  physics  the  terms  static  and  dynamic.  By 
social  statics  he  indicated  the  study  of  a  given 
society  or  civilization  regarded  as  in  equi- 
librium at  a  given  time,  while  by  social  dy- 
namics he  sought  to  describe  social  change  or 
progress.  The  key  to  his  system  is  found  in  the 
phrase  "Authority  must  come  from  agreement, 
not  agreement  from  authority."  He  attributed 
all  social  ills  to  mental  chaos  due  to  the  sur- 
vival of  theological  and  metaphysical  philoso- 
phizing. With  the  final  triumph  of  positive  or 
scientific  method  all  men  would  have  to  agree 
not  by  external  compulsion  but  by  the  inevitable 
logic  of  exact  thought.  Thus  disagreement 
would  disappear  and  harmony  and  solidarity  be 
achieved. 

Herbert  Spencer  (1820-1903). —  The  growth 
of  biological  science  early  in  the  19th  century 
gradually  gave  precision  and  definition  to  the- 
ories of  development  which  had  been  more  or 


less  vaguely  foreshadowed  from  the  days  of  the 
Greeks.  Spencer,  at  first  interested  in  political 
theory,  gradually  e.xtended  his  speculations 
until  he  conceived  a  general  principle  of  evolu- 
tion, embracing  all  phenomena  from  the  nebulae 
to  human  institutions.  In  his  'First  Principles' 
he  formulated  a  law  of  evolution  which  he 
applied  to  society  and  to  the  products  of  asso- 
ciation, that  is,  language,  literature,  art, 
etc.  He  conceived  society  as  passing  from  a 
relatively  homogeneous  (simple,  unspecializedj 
state  to  a  relatively  heterogeneous  (comple.x, 
differentiated)  state.  This  evolution  was  fur- 
ther characterized  as  increasingly  definite  (the 
various  parts  becoming  more  distinctly  marked 
off)  and  coherent  (interdependent  and  unified 
because  of  the  greater  specialization  and  com- 
plexity). This  law  was  illustrated  with  a  wealth 
of  material  from  primitive  life,  history  and 
contemporary  social  conditions.  In  order  to 
popularize  his  ideas  of  social  science.  Spencer 
published  a  small  book,  'The  Study  of  Sociol- 
ogy,' which  together  with  Bagehot's  'Physics 
and  Politics.'  gave  great  impetus  to  the  scien- 
tific study  of  social  facts.  In  the  United  States 
John  Fiske  in  his  'Outlines  of  Cosmic  Philos- 
ophy' interpreted  and  in  many  cases  elaborated 
and  restated  with  originality  of  suggestion 
Spencer's  philosophical  system  with  emphasis 
upon  its  social  side.  Recognizing  the  need  of 
gathering  material  for  a  scientific  sociology. 
Spencer  set  on  foot  the  collection  and  tabula- 
tion of  data  concerning  primitive  peoples.  The 
results  were  published  in  several  large  volumes 
under  the  title  'Descriptive  Sociology.'  Spen-  1 
cer  has  provided  in  his  will  for  the  prosecution  I 
of  this  work.  The  systematic  and  full  presenta-  ' 
tion  of  Spencer's  sociological  speculations  ap- 
pears in  the  three  volumes  of  his  'Principles 
of  Sociology,'  and  the  two  volumes  of  his 
'Principles  of  Ethics' — a  part  of  his  life-work, 
the  'Synthetic  Philosophy.'  The  key  to  Spen- 
cer's sociological  system  is  found  in  the  terrn 
"the  Social  Organism,"  which  implies  the  anal- 
ogy associated  with  his  name.  Spencer'.= 
terminolog7>'  has  become  so  imiversal  that  many 
even  of  those  who  attack  his  theories  employ 
the  phrases  he  originated.  Thus  integrate,  dif- 
ferentiate, homogeneous,  heterogeneous,  "sur- 
vival of  the  fittest,"  "the  struggle  for  existence." 
all  bear  Spencer's  stamp. 

Contemporary  theory  reflects  certain  schools 
of  thought  or  organizing  principles  which  may 
be  presented  imder  three  subdivisions.  The 
biological  analogy  originally  set  forth  by  Spen- 
cer, SchafRe,  and  Lilienfeld  has  been  further 
elaborated  by  De  Greet,  Worms.  Novicow,  and 
many  others.  Spencer  asserted  in  general  that 
societies  and  animal  organisms  resemble  each 
other  in  four  respects.  Both  (i)  increase  in  size 
as  they  grow,  (2)  display  increasing  specializa- 
tion of  parts  which  results  in  (3)  higher  unity 
and  interdependence ;  finally  (4)  in  each  case 
the  life  of  the  w-hole  extends  far  beyond  that 
of  the  parts.  On  the  other  hand  four  differences 
were  insisted  upon:  societies  (i)  have  no 
specific  forms,  (2)  are  not  physically  coherent. 
(3)  display  an  internal  mobility  of  parts  (indi- 
viduals), and  (4)  in  society  the  whole  exists  for 
the  parts  while  in  an  organism  the  parts  exist 
for  the  whole.  Spencer  himself  minimized  the 
first  three  differences  but  in  his  emphasis  of 
the    fourth    his    political    individualism     found 
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expression.  The  recent  French  biological  school, 
headed  by  Worms,  seeks  to  show  that  Spencer's 
four  differences  on  further  analysis  turn  out 
to  be  either  unessential  or  additional  points  of 
likeness.  Spencer  in  elaborating  his  analogy 
asserts  a  structural  correspondence  between  the 
social  sustaining  system  (extracting  and  trans- 
forming industry)  and  the  animal  alimentary 
system,  between  the  social  distributing  system 
(transportation  and  commerce)  and  the  indi- 
vidual circulatory  system,  while  the  social  regu- 
lating system  (government,  and  other  agencies 
of  social  control)  is  analogous  to  the  central 
and  sympathetic  nervous  systems.  This  sugges- 
tive figure  is  carried  out  by  its  author  into 
minute  detail.  Railroad  tracks  and  arteries, 
telegraph  wires  and  nerve  fibres,  factories  and 
secreting  organs,  are  displayed  in  alluring,  if 
often  overwhelming  parallelisms.  While  Spen- 
cer laid  chief  stress  on  structure,  Schiiffle,  on  the 
other  hand,  pointed  out  analogies  of  function. 
Legislation  in  society  corresponds  to  reflection 
in  the  individual:  the  judicial  function  finds  its 
analogy  in  the  xsthetic  judgment  of  the  single 
organism,  and  executive  activity  is  the  analogue 
of  the  personal  will.  Novicow  declares  that  the 
elite  or  chosen  few  in  society  constitute  a  social 
brain,  while  Lilienfeld  sees  in  the  conciuest  of  one 
group  by  another  a  process  analogous  to  fertili- 
zation in  biology.  De  Greef,  who  points  out 
a  parallel  between  mental  traits  of  the  group 
and  of  the  individual,  is  on  the  border  between 
the  biological  and  psychological  schools.  The 
biological  analogy  has  rendered  important  ser- 
vice in  creating  an  idea  of  society  as  a  process 
of  growth  and  adjustment;  it  has  emphasized 
the  thought  of  interdependence :  it  has  con- 
tributed such  useful  terms  as  social  structure 
and  function,  and  social  disease.  The  word 
organism  has  been  adopted  by  many  economists 
as  admirably  descriptive  of  the  industrial  and 
commercial  system.  On  the  other  hand,  the 
analogy  has  serious  limitations.  It  is  only  a 
figure  of  speech  and  as  such  cannot  be  made 
a  basis  for  constructive  social  philosophy  or 
science ;  it  is  dangerous  to  argue  from  analogy, 
especially  from  so  intricate  an  analogy  as  this 
of  the  social  organism.  With  many  students 
the  defense  and  extension  of  the  analogy  has 
seemed  more  important  than  the  end  it  should 
serve,  namely,  a  clearer  insight  into  the  nature  of 
society.  All  that  is  essential  in  this  analogy  is, 
however,  preserved   in 

The  Organic  Conccft. —  German  idealistic 
philosophy  has  long  asserted  the  spiritual  unity 
of  mankind.  This  was  expressed  in  somewhat 
vague,  even  mystical  language.  With  the  more 
precise  conceptions  of  modern  science  to  control 
and  interpret  the  thought  it  has  taken  on  a  more 
definite  and  realistic  form.  Mackenzie  in  his 
'Introduction  to  Social  Philosophy'  has  formu- 
lated this  organic  concept  which  involves:  (l) 
an  intrinsic  relation  between  the  part  and  the 
whole,  that  is,  the  part  has  meaning  only  in 
relation  to  the  whole  and  vice  versa;  (2)  there 
is  growth  from  within:  (,3)  toward  an  end  dis- 
cnyeralile  within  the  organism  itself.  Tested  by 
this  standard  society  is  organic,  the  individual 
licing  intrinsically  related  to  his  group,  the 
growth  of  which  is  from  within  toward  ends 
discoverable  in  its  own  life.  Thus  the  ideas  of 
interdependence,  solidarity,  unity  are  preserved, 
while  all  the  hampering  details  of  the  biological 
analogy  are  left  behind. 


Psychological  Sociology. —  Just  as  the  inter- 
est in  biology  in  the  first  half  of  the  19th  cen- 
tury produced  the  doctrine  of  the  social  organ- 
ism, so  the  growth  of  psychology  in  the  second 
half  has  been  full  of  suggestions  for  social 
science.  It  is  true  that  Spencer,  Schiiffle  and 
their  followers  recognized  and  even  emphasized 
the  mental  nature  of  social  relationships  and 
activities,  but  their  analogies  kept  them  from  a 
detailed  study  of  the  social  person  and  his 
relation  to  his  fellows.  They  fixed  attention 
on  the  group  as  a  whole  and  described  its 
mental  aspects  in  terms  of  nervous  systems  and 
states  of  individual  consciousness.  Lazarus  and 
Steinthal  were  among  the  first  to  suggest  a 
group  or  social  psychology.  Lewes  made  many 
acute  observations  as  to  the  mental  life  of 
associated  men.  William  James  began  a  fasci- 
nating study  of  the  social  nature  of  the  self  —  ati 
inquiry  which  has  been  pushed  forward  by 
Baldwin  and  Cooley.  Tarde  is  the  leader  in 
France  of  a  school  which  studies  group  life 
from  the  standpoint  of  psychology.  LeBon  has 
also  made  interesting  suggestions  as  to  the 
mental  characteristics  of  excited  animal  and 
human  groups.  Boris-Sidis  has  dealt  with  the 
same  problems.  Giddings  bases  his  system  on 
psychology,  which  also  plays  a  leading  part  in 
the  work  of  Ward.  Ross  has  made  a  searching 
analysis  of  the  psychological  forces  by  which  a 
social  group  cozens  and  coerces  its  members 
into  orderly  conformity.  Kidd  covers  the  same 
field  in  showing  the  subordination  of  the  indi- 
vidual to  the  present  and  future  welfare  of 
the  group.  The  new  tendency  is  away  from 
general  analogies  to  a  close  study  of  society  as 
reflected  in  the  conscious  life  of  the  social 
person.  This  new  school  questions  many  of 
the  older  conceptions  of  individuality,  freedom, 
responsibility,  originality,  etc.,  and  offers  new 
theories  of  the  person  and  his  relation  to  so- 
ciety. 

Sociology  as  Social  Philosophy. —  There  are 
several  fundamental  ways  of  regarding  society 
and  its  changes  —  ways  or  attitudes  which  are 
popularly  described  as  philosophies.  They  are 
not  mutually  exclusive,  but  are  rather  exagger- 
ated aspects  of  one  great  truth.  Of  these  the 
chief  are : 

ETolutioiiary  Philosophy. —  This  consists  in 
the  application  to  social  facts  of  the  general 
idea  of  evolution  which  conceives  society  as  a 
gradual  growth  in  adjustment  to  environment, 
natural   and   traditional.     (See  Spencer  atovc. ) 

Indi"'iduaUsm. —  :\  product  of  the  i8th  and 
19th  centuries,  is  largely  an  inheritance  from 
the  economists  and  moralists.  Smith,  Ricardo, 
Bcntham,  Mill,  Bastiat.  el  at.  Individualism 
conceives  the  person  as  an  almost  independent 
source  of  initiative,  consciously  exploiting  his 
fellows,  carefully  weighing  his  interests  against 
those  of  society,  feeling  free  in  his  choices  and 
accepting  responsibility  for  his  acts.  This  phi- 
losophy demands  a  miniinuni  of  interference  by 
the  government  or  other  controlling  agencies 
with  the  freeilom  of  the  individual,  nnrl  sees  in 
enlightened  self  interest  an  autom.itie  force 
which  in  industry,  commerce,  morality  and  in- 
telligence makes  on  the  whole  for  progress. 
Spencer  in  his  political  and  ethical  views  was 
a  pronounced  individualist. 

Colteelivism.  on  the  other  hand.  I.iys  all 
the  emphasis  on  society  and  on  social  forces 
which   arc   regarded   as  molding   the   individual 
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to  a  type.  Freedom  of  the  will  becomes  hardly 
more  than  an  illusion,  and  responsibility  is  dif- 
fused throughout  society  as  a  whole.  The  per- 
sonal unit  becomes  practically  a  product  of  his 
group  which  determines  his  thoughts,  feelings, 
and  conduct.  Oddly  enough  Spencer  —  indi- 
vidualist as  he  was  — gave  much  aid  and  com- 
fort to  this  doctrine.  Carlyle.  with  his  hero 
worship,  was  vigorously  attacked  by  Spencer, 
who  derided  the  "great  man  theory"  of  history 
and  asserted  that  law  reigned  in  social  phe- 
nomena and  that  capricious,  uncaused  indi- 
viduals could  not  be  given  a  place  in  this  scheme 
of  things.  .  . 

Materialism,  as  applied  to  society,  describes 
the  theory  that  all  social  institutions  are  the 
natural  and  inevitable  product  of  soil,  climate, 
flora,  fauna,  and  race.  Aristotle,  Montesquieu, 
Buckle,  Marx,  and  Loria  are  associated  with 
this  doctrine,  which  is  a  special  application  to 
society  of  the  general  materialistic  philosophy. 

Idealism  in  the  same  way  interpretes  social 
life  and  destiny  in  terms  of  divine  purpose,  or 
in  some  other  idealistic  way.  Here  belong  the 
philosophers  of  history.  Thus  Condorcet  at- 
tributed social  progress  to  the  innate  and  auto- 
matic perfectibility  of  humanity.  Michelet  saw 
in  society  the  progressive  realization  of  human 
freedom;  Lessing  the  divine  education  of  the 
race;  Bunsen  "stages  in  the  progress  of  human 
consciousness  of  God." 

Sociology  as  Science—  It  cannot  be  said  that 
sociology  has  yet  attained  full  recognition  as  a 
science  although  in  its  name  much  genuine 
scientific  work  has  been  done.  Many  of  the 
systems  put  forth  by  sociologists  belong  in  the 
class  with  the  philosophies  of  history  mentioned 
above.  Others,  however,  closely  approach  a 
scientific  status  and  warrant  inclusion  under 
this  head.  Science  by  its  very  nature  demands 
an  adequate  basis  of  facts.  The  materials  avail- 
able for  the  sociologist  are  from  three  chief 
sources:  (i)  The  life  and  institutions  of  primi- 
tive or  savage  peoples  have  been  studied  and 
interpreted  by  a  large  number  of  ethnologists, 
anthropologists,  and  other  scholars  of  whom  the 
most  prominent  are  Maine,  Morgan,  Tylor, 
Letourneau,  McLennan,  Westermarck,  Brinton, 
Waitz,  Ploss,  Ratzel,  Bachofen  and  Quatrefages. 
These  men  have  set  forth  the  nature  of  primitive 
society  in  a  way  which  has  thrown  light  upon 
all  the  problems  of  later  and  more  complex 
civilizations.  In  these  materials  and  reasoned 
conclusions  the  sociologists  find  an  indispensable 
basis  for  their  work.  (2)  Again  critical  his- 
torians like  Niebuhr,  Ranke,  Mommsen,  Stubbs, 
Gardiner  and  their  followers  have  re-examined 
and  re-interpreted  historical  sources  so  that  a 
vast  store  of  verified  fact  and  scholarly  reason- 
ing is  at  the  service  of  the  student  of  society. 
(3)  Contemporary  social  conditions  are  being 
studied  by  hundreds  of  specialists  in  economics, 
political  science,  demography,  penology,  etc. 
Statistics  of  the  highest  value  are  being  gathered 
by  government  and  private  agencies.  All  the 
facts  are  available  for  a  scientific  sociology. 

There  are  two  views  as  to  the  proper  field 
and  function  of  sociology  as  a  science.  Giddings 
asserts  that  it  is  "the  general  or  fundamental 
science  of  society  which  occupies  itself  with 
the  elements  and  first  principles  of  social  phe- 
nomena," leaving  to  the  special  sciences  of 
ethnology,  demography,  political  economy,  polit- 


ical science,  etc..  detailed  investigation.  In  this 
view  sociology  bears  the  same  relation  to  the 
social  sciences  that  biology  sustains  to  zoology, 
botany,  anatomy,  physiology,  etc.  Small  on  the 
other  hand,  sees  in  sociology  "a  synthesis  of 
all  the  particular  social  sciences"  and  regards 
sociologists  as  engaged  in  the  task  of  "codifying 
the  results  of  the  special  social  scietices  and 
in  organizing  these  groups  of  scientific  data 
into  a  coherent  social  philosophy."  While  these 
views  at  first  seem  radically  different,  they  are 
not,  after  all,  irreconcilable.  Sociology  as  science 
must  discover  the  essential  principles  of  associa- 
tion as  such  ;  but  such  principles  are  discoverable 
only  in  the  concrete  facts  analyzed  and  orga- 
nized by  the  special  social  sciences.  Analysis 
and  synthesis  are  only  different  aspects  of  the 
same  process.  Ward  afiirms  that  "sociology  is 
still  in  its  analytic  period.  There  is  even  a 
disposition  to  condemn  all  attempts  at  syn- 
thesis." If  there  be  a  distinction  in  these  ideas 
it  is  that  the  "fundamental"  view  fixes  attention 
on  principles,  while  the  "synthetic"  theory  looks 
also  over  the  border  toward  policy  and  practice 
Coiiteiuporary  Sociologies. — While  it  is  tru' 
that  there  is  consensus  among  sociologists  on  r 
few  fundamental,  general  conceptions  such  aa 
the  evolutionary  point  of  view,  for  example,  yet 
a  wide  divergence  as  to  problems,  methods, 
and  terminology  is  apparent  in  their  work. 
It  will  be  useful  to  outline  briefly  and,  of 
necessity  inadequately,  the  systems  of  a  few 
typical  scholars : 

Lester  F.  Ward  subdivides  his  study  into 
(l)  "genesis,"  an  account  of  the  unconscious, 
natural  development  of  society  under  the  influ- 
ence of  the  "ontogenetic"  forces  of  exploitation 
and  property,  the  "phylogenetic"  forces,  that  is, 
various  aspects  of  the  sexual  relation,  and  the 
"sociogenetic"  forces,  moral,  esthetic,  and  intel- 
lectual, and  (2)  "telesis,"  an  account  of  the 
directive  effect  of  human  purpose  acting  on 
social  development.  The  ditTerence  between 
(i)  and  (2)  is  likened  by  Ward  to  the  difference 
between  the  drifting  of  an  ice-berg  and  the 
calculated  course  of  an  ocean  steamer.  Ward's 
main  thesis  is  that  human  achievement  consists 
essentially  in  knowledge,  and  that  the  preserva- 
tion, enrichment,  and  social  appropriation,  that 
is,  diffusion,  of  such  knowledge  are  the  condi- 
tions as  they  are  the  agencies  of  all  social  pro- 
gress. Ward's  system  is  based  upon  a  psychol- 
ogy which  in  many  respects  is  peculiar  to  him, 
and  he  has  devised  a  terminology  which  is 
decidedly  original  and  individual.  He  has  elab- 
orated Comte's  use  of  static  and  dynamic.  '\Vith 
Ward  knowledge,  widely  diffused  or  socialized, 
is  the  leading  dynamic  agent  or  means  of  pro- 
gress. 

Gabriel  Tarde  concerns  himself  with  the 
fundamental  principles  of  all  association,  which 
he  declares  to  be,  (i)  repetition  or  imitation; 
(2)  interference  or  opposition;  and  (3)  adap- 
tation or  invention.  Social  uniformities  are 
produced  by  widespread  imitation  of  models 
of  language,  dress,  moral  conduct,  literature, 
art.  beliefs,  etc.  But  these  imitations  in  the 
minds  of  certain  individuals  conflict,  are  incon- 
sistent, arouse  opposition,  upset  the  equilibrium 
which  would  otherwise  follow  from  the  uni- 
forming influence  of  imitation.  To  meet  these 
problems  in  his  life  the  individual  "'"^■'^n's 
a  new  word,  a  poem,  a  play,  a  business  method, 
a  moral  principle,  a  social  ideal  which  forthwitb 
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may  become  a  model  for  a  new  wave  of  imita- 
tion. Thus  society  readjusts  itself  on  a  higher 
plane.  Such  is  the  rubric  of  Tarde's  system, 
which  contains  many  brilliant  and  enlightening 
observations.  His  views  are  set  forth  in  <Les 
Lois  de  I'Imitation,'  'La  Logique  Sociale/ 
L'Opposition  Universelle,'  and  *  Social  Laws' 
(trans,  by  Warren). 

Guillaume  De  Greef  classifies  social  facts  in 
a  scale  or  hierarchy  of  decreasing  generality. 
Assuming  as  a  base  territory  and  population, 
De  Greef  arranges  social  phenomena  in  this 
order:  (i)  economic;  (2)  genetic,  that  is, 
sexual  and  family  relations;  (3)  artistic;  (4) 
phenomena  of  belief;  (5)  moral;  (6)  legal; 
(7)  political.  Regarding  society  as  a  "super- 
organism,"  De  Greef  employs  the  language  of 
biology — "functions"  and  "organs" — to  describe 
the  gradual  process  of  social  evolution  during 
which  the  different  classes  of  social  facts  receive 
the  conscious,  purposeful  attention  of  society  in 
the  order  in  which  they  stand  in  the  hierarchy. 
De  Greef  describes  admirably  "the  natural  forma- 
tion of  social  intelligence."  pointing  out  the 
value  of  group  habit  and  instinct  as  a  source 
of  solidarity  and  safety,  and  showing  that  the 
progress  of  civilization  is  characterized  by  in- 
creasing "social  consciousness,"  that  is,  individ- 
ual consciousness  of  his  group  as  a  whole,  of 
its  purposes,  and  of  common  plans  which  demand 
his   co-operation. 

J.  Mark  Baldwin  attacks  three  definite  prob- 
lems: (i)  why  arc  men  in  the  same  group  so 
similar;  (2)  why  do  they  differ;  and  (3)  how 
far  is  the  individual  consciously  in  conflict  with 
his  group?  The  inquiry  inevitably  leads  to  the 
more  fundamental  questions,  what  is  the  individ- 
ual and  wliat  is  society?  The  individual  de- 
velops by  "the  dialectic  of  personal  growth* 
which  consists  essentially  in  the  imitation  and 
personal  appropriation  of  social  materials,  ideas, 
attitudes,  activities,  etc.  Rut  this  personal  ap- 
propriation involves  new  combinations  or  inven- 
tions which  differentiate  the  individual  and 
prevent  the  deadly  uniformity  of  a  wholly  imi- 
tative society.  The  vast  majority  of  social  per- 
sons having  been  molded  by  the  group  feel  no 
sense  of  conflict  between  individual  and  group 
interests.  Criminals  and  persons  of  exceptional 
abilities  arc  aware  of  such  opposition :  the  former 
are  suppressed,  the  latter  bring  about  progress 
through  a  "social  dialectic."  that  is,  the  appro- 
priation or  "generalizing"  by  society  of  the 
"particularizations"  of  individuals.  The  person 
is  both  a  social  product  and  a  social  factor 
and  the  "what"  or  "matter  of  social  organization 
consists  of  thoughts  by  which  is  meant  all  sorts 
of  intellectual  states,  such  as  imaginations, 
knowledges,  and  informations." 

Franklin  H.  Giddings  has  outlined  a  system 
based  upon  the  thesis  that  "Society  is  not  a 
purely  mechanical  product  of  physical  evolution. 
To  a  great  extent  it  is  an  intended  product  of 
psychological  evolution."  Giddings  finds  in 
"consciousness  of  kind"  the  essential  principle 
of  all  association,  animal  and  human.  At  first, 
human  groups  are  determined  by  natural  con- 
ditions and  hereditary  instincts,  but  gradually 
"consciousness  of  kind"  becomes  more  and  more 
vivid  and  increasingly  effective  as  a  social  force. 
Like-mindedness  in  the  group  is  little  by  little 
"integrated"  into  higher  forms,  passing  from 
"sympathetic"   to  "reciprocal."  to  "formal,"   and 


finally  to  "rational"  like-mindedness.  The  social 
mind  is  defined  as  "that  sympathy  and  concur- 
rent intelligence  of  the  like-minded  which  re- 
sults in  common  purposes  and  concerted  acts." 
Giddings  follows  Spencer  in  many  of  his  funda- 
mental conceptions  to  which,  however,  he  adds  a 
close  psychological  analysis  of  the  individual 
in  his  relation  to  society.  Giddings'  system  is 
comprehensive,  including  a  survey  of  social  evo- 
lution from  savagery  to  civilization ;  it  is  de- 
scribed in  an  individual  terminology,  and 
abounds  in  formulated  social  laws  which  are 
full  of  suggestion. 

Albion  W.  Small  maintains  that  men's  actions 
must  be  considered  as  purpo.seful,  and  that  all 
such  actions  are  traceable  to  ciioices  which  mani- 
fest six  types  of  interest:  (l)  health,  (2) 
wealth,  (3)  sociability,  (4)  knowledge,  (5) 
beauty,  (6)  rightness.  All  these  types  of  de- 
mand —  however  varied  may  be  the  specific  satis- 
factions which  correspond  with  them  in  different 
times  and  places  —  have  been  and  arc  now 
operative  everywhere.  All  explanations  of  the 
past  and  plans  for  the  future  must  be  judged 
with  reference  to  them.  In  other  words,  one  of 
the  views  which  society  necessarily  presents  is 
that  of  a  system  of  activities  each  and  all 
somehow  related  to  these  si.x  interests.  On 
the  basis  of  this  thesis  Small  outlines  a  com- 
plete system  which  traces  social  advancement 
and  the  growth  of  institutions  to  the  unfolding 
and  progressive  organization  of  these  funda- 
mental human  demands.  He  lays  much  stress 
upon  the  balanced,  proportioned  satisfaction  of 
these  needs  as  a  criterion  of  individual  and 
social   efficiency. 

George  Simmel  understands  the  task  of  soci- 
ology to  be  "description  and  determination  of  the 
historico-psychological  origin  of  these  forms  in 
which  interactions  take  place  between  human 
beings."  He  would  therefore  abstract  the  forms 
of  association  from  all  kinds  of  concrete  so- 
cieties and  groups,  just  as  geometry  abstracts 
forms  from  all  concrete  objects.  The  funda- 
mental form  of  association  is  "superiority  and 
subordination."  This  is  discovered  to  be  the 
underlying  principle  of  all  groups  from  a  boys' 
gang  to  a  nation.  Superiority  may  be  exercised 
by  (l)  an  individual,  (2)  a  group,  or  (3)  by 
an  objective  principle  higher  than  individuals. 
The  monarch  overthrown,  a  group  of  oligarchs 
takes  bis  place;  they  in  turn  yielding  to  the 
domination  of  a  still  larger  group  —  a  majority, 
the  people.  However  disguised,  this  principle 
steadily  asserts  itself  in  every  society.  More- 
over, it  is  a  vital  condition  of  group  survival. 
Without  some  ordered  system  of  "superiority 
and  subordination"  the  life  of  a  society  is  im- 
possible. Simmel  illustrates  his  thesis  with 
a  wealth  of  historical  material  and  makes  keen 
observations  as  to  leadership  and  group  reactions 
upon  authority. 

lulward  A.  Ross  divides  social  psycliolog)'  — 
"that  branch  of  knowledge  whicli  deals  with 
the  psychic  interplay  between  man  and  his  en- 
vironing society" — into  (i)  "social  ascendency" 
and  (2)  "iiulividual  ascendency."  The  former  lie 
further  subdivides  into  (a)  social  innuence  and 
(b)  social  control.  It  is  tlic  latter  subject  (b) 
which  Ross  has  so  far  elaborated.  He  repre- 
sents society  as,  at  first  instinctively  and  later 
with  purpose,  developing  means  of  eonlrolling 
individuals   in  the  interest  of  group  order  and 
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survival.  The  basis  of  control  being  discovered 
in  sympathy,  sociability,  and  instinctive  justice, 
the  means  of  control  are  declared  to  be  public 
opinion,  law.  belief,  social  suggestion,  religion, 
typical  ideals,  ceremony,  art,  personality,  en- 
lightenment, illusion,  etc.  The  organization  of 
these  into  systems  of  control  is  still  further 
described.  Ross's  study  is  full  of  valuable  sug- 
gestions and  has  many  points  of  contact  with 
Simmel,  Giddings,  Baldwin,  Tarde,  and  Kidd. 

Gustav  Ratzenhofer  regards  society  as  an 
arena  of  "interests,"  which  first  form  individuals, 
then  groups,  then  wider  groups  and  struggle 
perpetually  for  the  realization  of  the  dominant 
interest.  Ratzenhofer  interprets  historical  facts 
and  the  political  situation  of  modern  states  in 
terms  of  his  thesis  which  is  that  social  life  is 
a  process  beginning  with  universal,  individualis- 
tic struggle,  stimulated  by  crude  selfishness, 
passing  into  struggle  regulated  by  the  state, 
and  thence  into  struggle  that  involves  increasing 
admixture  of  reciprocity,  until  the  process  passes 
out  of  the  struggle  phase  and  becomes  co- 
operative realization  of  interests  with  the  strug- 
gle factor  playing  a  constantly  diminishing  role. 

On  further  consideration,  these  brief  sum- 
maries of  individual  systems  display  not  so  much 
an  actual  clash  of  views  as  differences  of  em- 
phasis upon  several  factors  in  a  complex  prob- 
lem. When  variations  in  terminology  have 
been  eliminated,  a  large  and  ever-widening  field 
of  agreement  emerges  from  the  apparent  con- 
fusion. Thus  as  to  the  nature  of  society  all 
agree  that  it  is  (l)  a  product  of  physical  and 
psychical  forces,  (2)  working  in  an  evolutionary 
process  in  which  (3)  at  first  predominantly 
instinctive  activities  later  yield  in  some  measure 
to  (4)  reflective  and  purposeful  policies.  This 
view  regards  society  as  (5)  organic  in  the 
general  rather  than  the  specific  sense  of  the 
term.  It  is  further  practically  agreed  that 
sociology  as  a  science  must  deal  with  the  prin- 
ciples which  are  common  to  all  forms  of  asso- 
ciation, whether  these  be  regarded  as  in  equilib- 
rium or  in  process  of  change,  that  is,  it  must 
discover  the  laws  of  order  and  of  progress. 
Within  this  large  field  of  fact  and  theory  there 
is  room  for  widely  varying  research.  As  a  new 
science  dealing  with  the  most  complex  of  all 
problems  sociology  can  not  be  expected  to 
reach  specific  consensus  for  a  long  time.  This 
department  of  knowledge,  however,  has  already 
vindicated  itself  by  insisting  upon  a  new  point 
of  view  which  begins  to  affect  all  the  special 
social  sciences.  This  is  conspicuously  true  of 
that  division  of  sociology  known  as  social  psy- 
chology. History,  economics,  political  science, 
demography,  ethnology,  all  concern  themselves 
with  the  concrete  products  of  human  thought, 
feeling  and  conduct.  The  recent  inquiries  as  to 
the  nature  of  the  social  person  have  shown  the 
inadequacy  of  the  old  individualistic  psychology 
as  a  basis  for  the  special  social  sciences  which 
are  being  re-interpreted  in  terms  of  social  psy- 
chology. Thus  in  this  as  in  every  other  field 
of  science  theory  is  gradually  transformed  into 
practical  values. 

Social  Technology. —  But  in  another  and 
more  immediate  way  is  social  theory  producing 
practical  results.  Charles  R.  Henderson  has 
proposed  the  term  "social  technology"  to  de- 
scribe the  application  to  social  problems  of  all 
the    knowledge    made    available   by    the    special 


social  sciences  and  sociology.  Men  and  womer 
like  Graham  Taylor,  Robert  A.  Woods,  Jane 
Addams,  John  Graham  Brooks  are  bringing  to 
bear  upon  the  pressing  problems  of  the  day  scien- 
tific knowledge,  tested  and  transformed  into 
wise  and  effective  action  through  their  experi- 
ence of  life.  Sociology  is  not  philanthropy,  but 
as  all  scientific  work  must  find  its  ultimate  sanc- 
tion in  service  to  mankind,  sociology  seeks  to 
increase  the  resources  of  "social  technology." 

Bibliography. —  In  addition  to  the  works  men- 
tioned the  following  will  be  found  useful : 
Fairbanks,  'Introduction  to  Sociology';  Hender- 
son, 'Social  Elements'  ;  Stuckenberg,  'Soci- 
ology' ;  LeBon,  'The  Crowd'  ;  Giddings,  'The 
Theory  of  Sociology'  ;  Morgan,  'Ancient  So- 
ciety' and  'Early  Law  and  Custom'  ;  Wester- 
marck,  'History  of  Human  Marriage.'  These 
references  to  ethnological  literature  are  simply 
typical.  (See  Ethnology.)  Among  the  periodi- 
cals in  which  social  theory  is  discussed  are :  'The 
American  Journal  of- Sociology,'  Chicago;  'The 
Psychological  Review,'  New  York;  'The  Inter- 
national Journal  of  Ethics,*  London  and  Phila- 
delphia; 'Mind.'  London:  'Institut  de  Soci- 
ologie.'  Brussels:  'Science  Sociale,'  Paris; 
'Revue  Internationale  de  Sociologie,*  Paris; 
'Zeitschrift  fiir  Socialwissenschaft,*  Breslau. 
George  E.  Vincent, 
University  of  Chicago. 

Sock,  a  low  shoe  or  slipper,  worn  by  the 
Greeks,  and  also  by  the  Roman  women,  who 
had  them  highly  ornamented.  They  were  like- 
wise worn  by  comic  actors,  the  buskin,  or 
cothurnus,  being  used  in  tragedy ;  hence  sock 
and  buskin  are  used  figuratively  as  equivalent  to 
comedy  and  tragedy. 

Socorro,  s6-k6r'r6,  Colombia,  a  town  m 
the  province  of  Santander,  150  miles  northeast 
of  Bogota.  Its  buildings  are  insignificant ;  the 
climate  is  hot  and  insalubrious.  The  manufac- 
tures are  cotton  goods  and  straw-plaiting. 
There  is  considerable  trade  in  sugar,  cotton  and 
indigo.  Agriculture  is  the  chief  occupation. 
Pop.  20,000. 

Socotra,  so-ko'trii,  an  island  in  the  Indian 
Ocean,  belonging  to  Great  Britain,  150  miles 
northeast  of  Cape  Guardafui.  Its  area  covers 
1,000  square  miles.  It  consists  of  mountains, 
covered  by  forests,  rising  to  heights  sometimes 
of  4,500  feet;  plateaus  almost  destitute  of  vege- 
tation, fertile  valleys,  and  coast  lands.  The 
climate  is  warm  and  salubrious.  The  finest  aloes 
of  the  world  are  grown  here ;  also  dates.  Live- 
stock raising  is  an  important  industry.  The  peo- 
ple are  a  mixed  race  (negro,  Arab  and  Indian), 
but  present  two  distinct  types.  In  1876  the  Eng- 
lish government  entered  into  a  treaty  with  the 
ruling  sultan,  declaring  a  suzerainty,  and  in 
1886  annexed  the  island.  English  and  German 
expeditions  have  investigated  its  natural  features. 
Tamarida  is  the  principal  town.  Pop.  (est.) 
4,000. 

Socrates,  sok'ra-tez,  Greek  philosopher:  b. 
Athens,  in  469  B.C. ;  d.  399  B.C.  His  father, 
Sophroniscus,  was  a  sculptor,  and  Socrates  him- 
self followed  this  occupation  for  a  time.  His 
mother,  Phsenarete,  was  a  mid-wife.  In  his  youth 
he  received  the  education  prescribed  by  the  laws, 
and  also  made  himself  acquainted  with  geometry 
and  astronomy.  That  he  had  listened  to  Ana.xag- 
oras  or  Archelaus  is  only  reported  by  antrust- 


.siiC-RATl-.: 


SOCRATES 


worthy  authorities ;  Plato  accounts  for  his  mas- 
ter's acquaintance  with  the  works  of  the  former 
by  supposing  that  he  had  read  the  work  written 
by  that  philosopher.  According  to  Xenophon  he 
was  familiar  with  the  doctrines  of  other  natural 
philosophers,  although  he  did  not  accept  them. 
Plato  represents  Socrates  as  saying  that,  w-hile 
still  very  young,  he  met  Parmenides,  the  most 
important  of  the  Eleatic  philosophers,  who  was 
then  advanced  in  years,  as  the  latter  was  ex- 
pounding his  doctrines.  A  material  influence  on 
his  philosophical  development  was  exercised  by 
the  Sophists,  to  whose  discourses  he  occasionally 
listened,  and  with  whom  he  frequently  entered 
into  conversation.  Excepting  in  connection  with 
his  philosophical  career,  only  a  few  circumstances 
of  his  life  are  known.  He  served  as  a  hoplite 
or  heavily  armed  soldier  in  the  campaign  of 
Potidaea  (432-429  b.c),  where  he  excelled  his 
fellow  soldiers  in  the  ease  w'ith  which  he  en- 
dured the  hardships  of  a  winter  campaign,  dis- 
tinguished himself  by  his  valor,  saved  the  life 
of  his  friend  Aleibiades,  and  resigned  to  that 
youth  the  prize  of  honor  which  was  awarded  to 
his  own  bravery.  He  fought  at  the  battle  of 
Delium  (424),  and  according  to  one  account 
saved  the  life  of  Xenophon,  while  according  to 
another  his  own  retreat  was  protected  by  Alei- 
biades. In  422  he  marched  with  Cleon  against 
Amphipolis.  On  two  memorable  occasions  he 
came  boldly  to  the  front  in  political  life.  After 
the  battle  of  Arginus*  (406)  ten  naval  officers 
were  publicly  arraigned  for  neglecting  the  sacred 
duty  of  burying  the  slain  in  consequence  of  a 
violent  storm.  The  clamor  for  their  condemna- 
tion rose  so  high  that  the  court  wished  to  pro- 
ceed in  violation  of  all  legal  forms ;  but  Socrates, 
the  presiding  judge  on  that  day,  refused  to 
put  the  question.  He  soon  after  showed  that  he 
could  withstand  tyrants  as  well  as  the  populace. 
He  was  summoned  by  the  Thirty  to  proceed  with 
four  other  persons  to  Salamis  to  bring  back 
Leon,  an  Athenian  citizen  who  had  retired 
thither  to  escape  the  cruelty  and  rapacity  of  the 
new  government.  He  alone  refused,  while  the 
others  obeyed  the  order.  He  declined  taking 
further  share  in  public  afifairs,  giving  as  a  reason 
the  warnings  of  an  internal  voice,  a  divine  Men- 
tor, of  which  he  was  wont  to  speak. 

In  the  writings  of  the  disciples  of  Socrates 
he  appears  almost  always  as  a  man  advanced  in 
years,  such  as  they  themselves  had  known  him. 
With  remarkable  physical  strength  and  endur- 
ance, he  trained  himself  to  coarse  fare,  scanty 
clothing,  bare  feet,  and  indifference  to  heat  or 
cold,  aiming  thus  to  reduce  the  number  of  his 
wants,  as  a  distant  approach  to  the  perfection  of 
the  gods,  who  want  nothing.  He  had  a  flat  nose, 
thick  lips,  prominent  eyes,  bald  head,  squat 
figure,  and  ungainly  gait,  so  that  Aleibiades 
likened  him  to  an  uncouthly  sculptured  Silenus 
containing  within  the  images  of  the  gods.  He 
brnught  into  thorough  subjection  his  naturally 
impetuous  appetites  and  irascible  temper,  and 
has  been  called  the  most  illustrious  example  in 
history  of  the  moral  conscience,  and  the  creator 
of  moral  science.  But  though  a  sage  he  was  wholly 
removed  from  the  gloom  and  constraint  of  as- 
ceticism; he  indeed  exemplified  the  finest  .\then- 
ian  social  culture,  was  a  witty  as  well  as  a  serious 
disputant,  and  on  festive  occasions  would  drink 
more  wine  than  any  other  guest  without  being 
overcome.     Of  his  wife  Xanthippe,  all  that  has 


passed  into  history  is  that  slie  bore  him  three 
sons,  that  she  was  an  arrant  shrew,  and  that  he 
married  and  endured  her  for  self-discipline. 
Among  the  most  distinguished  of  his  compan- 
ions were  Plato,  Xenophon,  Crito,  Euclid  of 
Megara,  Antisthenes,  Aristippus,  Phxdon, 
/Eschines,  Cebes,  and  Aleibiades.  He  devoted 
his  life  especially  to  the  education  of  youth,  and 
for  the  accomplishment  of  this  end  he  relied  on 
eras,  love,  which,  without  excluding  its  sensuous 
clement,  he  refined  and  utilized  as  an  instrument 
in  the  conduct  of  souls  and  the  common  develop- 
ment of  his  thoughts  and  those  of  his  listeners. 
Socrates  was  firmly  convinced  that  he  was 
charged  w-ith  a  special  religious  mission.  He 
believed  he  was  called  by  the  Deity  to  strive,  by 
means  of  his  teaching  and  life,  after  a  revival  of 
moral  feeling,  and  the  laying  of  a  scientific 
foundation  for  it.  For  this  reason  he  had  been 
warned  against  participating  in  public  affairs 
by  the  internal  divine  voice  already  mentioned. 
Relying,  too,  like  his  countrymen,  on  divine 
intimations  by  dreams  and  oracles,  he  believed 
that  his  mission  had  been  signified  to  him  by 
these.  Aristophanes,  in  his  comedy  of  'The 
Clouds*  (first  represented  in  423),  attributes  to 
Socrates  not  only  traits  of  character  and  opinions 
which  really  belonged  to  him,  but  also  Anaxag- 
orean  doctrines  and  sophistical  tendencies.  The 
ground  of  the  possibility  of  this  misapprehen- 
sion, or,  if  the  expression  is  preferred,  of  this 
poetic  license,  is  to  be  found  on  the  part  of 
Socrates,  not  only  in  the  fact  that  he  stood,  as  a 
philosopher,  in  a  certain  antagonisin  to  the  gen- 
eral popular  consciousness,  and  that  the  Anaxag- 
orean  theolog>-  had  not  remained  without  in- 
fluence on  him ;  but  more  especially  in  the  fact 
that,  as  a  philosopher  whose  reflection  was  di- 
rected to  the  subjective  processes  and  phenomena, 
and  who  made  action  dependent  on  such  re- 
flection, he  moved  in  the  same  general  sphere 
with  the  sophists,  only  differing  from  them  by 
the  peculiar  direction  or  kind  of  his  philosophiz- 
ing. On  the  part  of  .'\ristophanes  it  is  to  be 
found  in  the  fact  that  he,  as  a  poet  and  not  as  a 
philosopher,  and  (so  far  as  he  is  in  earnest  in 
his  representations)  as  an  anti-sophistical  moral- 
ist and  patriotic  citizen  of  the  old  school,  with 
strong  convictions  of  the  immorality  and  danger- 
ousness  of  all  philosophy,  scarcely  considered  the 
significance  of  specific  differences  among  philos- 
ophers as  worthy  of  his  attention,  not  to  say  was 
unable  to  appreciate  their  essential  importance. 

In  njg  li.c.  formal  accusation  was  brought 
against  the  philosopher  in  the  following  terms : 
"Socrates  is  guilty  of  crime,  first,  for  not 
worshipping  the  gods  the  city  worships,  and  for 
introducing  new  divinities  of  his  own  ;  next,  for 
corrupting  the  youth.  The  penalty  due  is  death." 
These  are  virtually  the  same  charges  as  were  laid 
against  him  by  Aristophanes  more  than  20 
years  earlier.  His  accu.scrs  were  Meletus,  a 
young  dramatic  poet,  little  known,  and  person- 
ally almost  a  stranger  to  .Socrates,  and  who  is 
said  to  have  joined  in  the  accusation  because  he 
felt  himself  injured  by  Socrates'  demonstration 
of  the  ignorance  of  poets  respecting  their  art; 
Anytiis,  a  rich  leather-dealer  and  influential 
demagogue,  who  was  displeased  with  the  de- 
preciatory judgment  of  Socrates  respecting  the 
.•\thcnian  statesmen  and  politicians;  and  Lycon, 
a  public  orator,  who  felt  injured  by  what  Soc- 
rates said  of  the  orators.     The  trial  took  place 
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before  a  dikastery,  or  law-court  composed  of 
citizen  judges,  like  our  juries,  but  far  more 
numerous ;  the  number  present  on  this  occasion 
has  been  variously  set  down  at  500,  501,  557, 
and  567.  His  bold  defense,  which  appeared  to 
his  judges  as  presumptuousness,  is  preserved  by 
Plato,  under  the  title  of  the  'Apology  of  Soc- 
rates.* He  dwelt  on  his  mission  to  convict 
men  of  their  ignorance  for  their  ultimate  bene- 
fit ;  declared  himself  a  public  blessing  to  the 
Athenians ;  assuring  them  if  his  life  was  spared 
he  would  continue  in  the  same  course ;  and  re- 
garded the  approach  of  death  with  utter  indiffer- 
ence. To  his  judges  his  philosophical  reflec- 
tions seemed  a  violation  of  those  ethical  and 
religious  foundations  of  the  Athenian  state, 
which  the  restored  democracy  were  endeavoring 
to  re-establish.  The  former  intimacy  of  Socrates 
with  Alcibiades,  and  with  the  hated  tyrant 
Critias,  led  to  a  mistrust  of  his  doctrines  and 
purposes.  Yet  the  condemnation  was  voted  by 
only  a  small  majority,  some  read  3  and 
others  30.  But  since  after  his  condemnation 
he  would  not  acknowledge  himself  guilty,  by 
expressing  an  opinion  as  to  the  punishment  he 
should  receive,  but  declared  himself  worthy,  on 
the  contrary,  of  being  fed  at  the  Prj'taneum  as 
a  benefactor  of  the  state,  and  at  last  only  on  the 
persuasion  of  his  friends  agreed  to  a  fine  of 
thirty  mins,  he  was  condemned  to  death  by  an 
increase  of  80  votes.  The  execution  had  to 
be  delayed  30  days,  until  the  return  of  the 
sacred  ship  which  had  been  sent  to  Delos  on 
the  periodical  Theoric  mission.  Every  morning 
his  wife  and  three  sons,  together  with  his  com- 
panions and  friends,  assembled  in  his  cell,  and  he 
conversed  with  them  as  he  had  been  wont  to  do. 
In  his  solitary  hours  he  composed  a  hymn  to 
Apollo,  and  versified  several  of  the  fables  of 
.^sop,  his  first  attempts  at  poetical  composition. 
His  friends  formed  projects  for  his  escape,  and 
Crito,  his  old  and  tried  friend,  undertook  to 
persuade  him  to  comply  with  their  wishes.  He 
considered  it,  however,  his  duty  as  a  citizen  to 
obey  the  laws,  though  they  were  badly  admin- 
istered, and  would  not  consent.  Early  on  the 
morning  of  the  fatal  day  his  wife  and  friends 
met  in  his  cell  to  spend  the  last  hours  with  him. 
Xanthippe  was  much  affected,  and  showed  her 
grief  by  loud  cries ;  Socrates  made  a  sign  to 
Crito  to  have  her  removed,  as  he  wished  to  spend 
his  last  moments  in  tranquillity.  He  then  talked 
with  his  friends,  first  about  his  poem,  then  con- 
cerning suicide,  and  at  last  on  the  immortality 
of  the  soul.  The  manner  in  which  the  assembled 
friends,  in  the  alternation  of  joyful  admiration 
and  profound  grief,  lauded  him  as  one  who,  by 
the  divine  appointment,  was  going  to  a  place 
where  it  must  fare  well  with  him,  if  with  any 
one ;  how  he  departed  from  them  with  the  one 
wish,  that  in  their  care  for  their  true  welfare 
they  would  cherish  in  their  memories  all  his  say- 
ings ;  and  how  he  designated  the  transition  to 
the  life  beyond  death  as  the  true  recovery  from 
a  state  of  impurity  and  disease,  is  set  down  in 
lively  and  affecting  colors  by  his  great  disciple 
Plato,  in  the  dialogue  "  Phredo.'  The  approach  of 
twilight  at  length  admonished  them  that  the  hour 
had  come.  He  took  the  hemlock  cup,  calmly  and 
slowly  drank  the  poison.  He  then  walked  up 
and  down  the  apartment,  trying  to  console  his 
weeping    friends.     When    it   became    difficult   to 


walk  he  lay  down  upon  his  couch,  and  before  his 
heart  ceased  to  beat  he  e.xclaimed :  "My  friends, 
we  owe  a  cock  to  ^sculapius."  He  then  cov- 
ered himself  up  with  his  cloak  and  calmly  ex- 
pired. "Thus  died  the  man,"  says  Plato  in  his 
*Phaedo,*  "who  of  all  with  whom  we  are  ac- 
quainted was  in  death  the  noblest,  in  life  the 
wisest  and  most  just." 

In  their  accounts  of  the  life  of  Socrates  the 
two  principal  authorities,  Xenophon  and  Plato, 
substantially  agree,  although  the  Platonic  pic- 
ture is  sketched  with  the  more  delicate  pencil. 
As  to  their  reports  of  his  doctrine,  it  is  first  of  all 
undoubtedly  true  that  Plato  in  his  'Dialogues' 
generally  presents  his  own  thoughts  through  the 
mouth  of  Socrates.  But  in  a  certain  sense  his 
'Dialogues'  can  nevertheless  serve  as  authorities 
for  the  Socratic  teaching,  as  the  groundwork  of 
the  Platonic  philosophy  is  contained  in  the 
Socratic,  and  as  it  is  possible,  in  general,  though 
not  in  all  cases  in  detail,  to  discriminate  between 
the  Platonic  and  Socratic  elements.  Plato  was 
cautious  enough  not  to  be  led  by  his  love  of 
idealization  too  far  from  historic  truth;  in  some 
of  his  compositions  he  remains  almost  entirely 
faithful  to  it,  and  in  others  puts  those  doctrines 
which  Socrates  could  not  have  professed  into  the 
mouth  of  other  philosophers.  Xenophon  wrote 
the  'Memorabilia'  and  the  'Symposium'  not  so 
much  in  the  spirit  of  a  pure  historian  as  in  that 
of  an  apologist :  but  his  honorable  defense  of 
Socrates  demands  from  us  entire  confidence  in 
his  historic  fidelity,  so  far  as  his  intention  is  con- 
cerned. But  it  must  be  acknowledged  that  as 
much  cannot  be  said  of  his  intellectual  qualifica- 
tion for  an  e.xact  and  comprehensive  understand- 
ing of  the  Socratic  philosophy.  Xenophon  ap- 
pears to  attribute  too  unconditionally  to  Socrates 
the  tendency  natural  to  himself  to  connect  all 
scientific  activity  with  a  practical  purpose,  and  he 
thus  gives  too  small  a  place  to  the  dialectic  of 
Socrates  as  compared  with  his  ethical  teachings. 
The  brief  statements  of  Aristotle  respecting  the 
philosophical  doctrines  of  Socrates  are  very  valu- 
able, since  they  are  purelj'  historical,  and  relate 
to  the  most  important  points  of  his  teaching. 
The  previous  philosophies  consisted  of  vague 
speculations  on  nature  as  a  whole,  combining 
cosmology,  astronomy,  geography,  physics, 
metaphysics,  etc.  Socrates  had  given  much  at- 
tention to  these  subjects,  and  arrived  at  the  con- 
clusion that  the  knowledge  he  had  gained  was  of 
little  practical  value,  .■\stronomy  might  have  a 
certain  value  in  navigation  and  in  the  measure- 
ment of  time,  and  so  should  be  learned  to  some 
extent  by  the  pilot  and  the  watchman ;  geometry 
was  useful  when  confined  to  land-measuring; 
arithmetic  might  be  useful  in  many  of  the  affairs 
of  daily  life,  and  so  on;  but  the  speculations  of 
philosophers,  from  Thales  downward,  as  to  the 
origin  of  all  things  out  of  fire,  water,  air,  etc.,  he 
regarded  as  profitless,  nay,  as  impious  even. 
"Do  these  inquirers."  he  would  ask,  "think  that 
they  already  know  human  affairs  well  enough 
that  they  thus  begin  to  meddle  with  divine? 
Do  they  think  they  shall  he  able  to  raise  or  calm 
the  winds  at  pleasure,  or  do  they  simply  seek  to 
gratify  vain  curiosity?"  The  gods  managed  the 
operations  of  nature  after  their  own  pleasure, 
and  refused  to  submit  them  to  invariable  laws  of 
sequence,  such  as  could  be  discovered  by  human 
study;  the  only  means  of  knowledge  permitted 
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was  sacrifice,  prayer,  and  the  consultation  of  the 
oracles.  Men's  strivings  after  knowledge  should 
be  directed  to  the  human  relationships  as  in- 
volving men's  practical  concerns.  Self-know- 
ledge, the  fulfilment  of  the  requirement  of  the 
Delphic  Apollo,  "Know  thyself,"  is  the  condition 
of  practical  excellence.  External  goods  do  not 
advance  their  possessor;  to  want  nothing  is  di- 
vine, to  want  the  least  possible  brings  one  nearest 
to  divine  perfection.  Virtue  is  capable  of  being 
taught,  and  all  virtue  is  in  truth  only  one ;  no 
man  is  voluntarily  wicked,  all  wickedness  simply 
resulting  from  ignorance.  The  good  is  identical 
with  the  beautiful  and  the  useful.  Cicero's  well- 
known  saying  that  Socrates  called  philosophy 
down  from  the  heavens  to  earth,  and  introduced 
it  into  the  cities  and  houses  of  men,  compelling 
men  to  inquire  concerning  life  and  morals  and 
things  good  and  evil,  indicates  in  terms  substan- 
tially correct  the  progress  of  philosophy  in  Soc- 
rates from  the  cosmology  and  physics  of  his 
predecessors  to  anthropological  ethics.  He  pos- 
sessed, however,  no  complete  system  of  ethical 
doctrines,  but  only  the  living  instinct  of  in- 
quiry, and  could  therefore  naturally  arrive  at 
definite  ethical  theorems  only  in  conversation  with 
others.  The  fundamental  thought  in  his  polit- 
ical doctrine  is  that  authority  properly  belongs 
to  the  intelligent  —  to  him  who  possesses  know- 
ledge. The  good  ruler  must  be,  as  it  were,  a 
shepherd  to  those  whom  he  rules ;  his  business, 
his  "virtue,"  is  to  make  them  happy.  Socrates 
did  not  favor  the  appointment  of  officers  by 
popular  suffrage  and  by  lot.  He  defends  the 
belief  in  the  existence  of  gods  on  teleological 
grounds,  arguing  from  the  structure  of  organized 
beings,  and  founding  his  reason  on  the  general 
principle  that  whatever  exists  for  a  use  must 
be  the  work  of  intelligence.  The  Wisdom  which 
is  preser.t  and  rules  in  all  that  exists  determines 
all  things  according  to  its  good  pleasure.  It  is 
distinguished  from  the  other  gods  as  the  ruler 
and  disposer  of  the  universe.  The  gods,  like  the 
human  soul,  are  invisible,  but  make  known  their 
existence    unmistakably   by    their   operations. 

It  is  reported  that  soon  after  the  death  of 
the  great  philosopher  the  Athenians  regretted 
their  sentence,  and  that  to  expiate  their  crime  a 
brazen  statue,  the  work  of  Lysippus,  was  dedi- 
cated to  his  memory.  Yet  a  more  general  revul- 
sion of  opinion  in  favor  of  Socrates  seems  first 
to  have  taken  place  in  consequence  of  the  lalxjrs 
of  his  scholars.  That  some  of  tne  accusers  were 
put  to  death  and  others  exile<l  is  probably  a 
fable,  founded  perhaps  on  the  fact  that  Anytus, 
banished  in  all  likelihood  for  political  reasons, 
died  in  Hcraclca,  on  the  Pontus,  where  in  later 
centuries  his  tomb  was  still  pointed  out.  Con- 
sult: Phelps.  'Socrates'  (iSgi);  Zellner,  'Soc- 
rates and   His  Circle'    (1889). 

Soda,  the  normal  carbonate  of  the  metal 
sodium,     ,1s  formula  is  NavCOj.     See  Sodium. 

Soda  Nitre,  native  sodium  nitrate,  NaNOj. 
It  is  a  colorless,  deliquescent  mineral,  crystalliz- 
ing in  the  rhonibohedral  system,  but  usually  mas- 
sive in  beds.  It  occurs  near  Lovelock's,  Nevada, 
and  near  Calico,  Cal.,  and  in  vast  beds  in  Chile, 
where  it  is  extensively  mined.  It  is  one  of  the 
most  important  fcrlili/ers  (q.v. ),  and  is  also 
used  in  the  manufacture  of  nitre. 

Soda  Water,  a  beverage  consisting  of  one, 
two.    or    three    drams    of    carbonate    of    .soda. 


dissolved  in  a  pint  of  water  highly  impregnated 
with  carbonic  acid. 

So'dalite,  a  widely-distributed  rock-form- 
ing mineral.  It  is  a  common  constituent  of 
volcanic  rocks,  especially  eheolite-syenites,  in 
which  it  occurs  in  isometric  crystals  or  in  grains 
or  massive  in  veins.  A  sodalile-trachyte  abounds 
in  the  island  of  Ischia,  near  Naples,  while  fine, 
white  crystals  occur  in  the  bombs  of  Vesuvius. 
It  is  best  known,  however,  as  a  cleavable-niassive 
mineral  of  rich  azure-blue  color.  It  is  found 
thus  at  Litchfield,  Maine,  in  Ontario  and  British 
Columbia,  and  is  well  adapted  for  use  as  an  or- 
namental stone.  Its  hardness  is  5.5  to  6;  specific 
gravity  2.14  to  2.34;  lustre  vitreous  or  greasy; 
composition,  aluminum  and  sodium  orthosilicate 
with  sodium  chloride. 

Sodalite  Group  includes  sodalite,  hauynite, 
noselite  and  lazurite,  all  minerals  crystallizing 
in  the  isometric  system  and  of  unusual  interest 
chemically  because  they  are  isomorphous  com- 
pounds of  an  orthosilicate  with  the  salt  of  an- 
other acid  or  with  a  haloid.  Their  relations  to 
the  Garnet  group  have  been  developed  by 
Brogger. 

Sodium  (from  "soda",  which  word  was 
used  in  the  Middle  Ages  to  designate  alkaline 
substances  in  general),  a  metallic  element,  first 
prepared  by  Davy  in  1807,  by  the  electrolysis  of 
molten  caustic  soda,  or  sodium  hydrate.  In  1808 
Gay-Lussac  and  Thenard  showed  that  the  metal 
can  be  prepared  by  reducing  the  hydrate  with 
finely  divided  metallic  iron.  Brunner,  about 
1823,  obtained  metallic  sodium  by  reducing  sodi- 
um carbonate  with  carbon;  and  Deville,  in  1855, 
improved  Brunncr's  process  so  as  to  make  it 
commercially  practicable  for  the  manufacture  of 
sodium  on  the  large  scale.  Deville's  melhod,  as 
practised  in  recent  times,  consists  in  distilling  a 
mixture  of  30  parts  of  calcined  carbonate  of 
sodium,  13  parts  of  coal,  and  7  parts  of  lime;  the 
reduction  taking  place  at  a  temperature  of  about 
2,500°  R,  the  metal  being  given  off  in  the  form 
of  a  vapor,  which  is  then  passed  into  a  con- 
denser and  allowed  to  liquefy  and  solidify.  As 
thus  obtained,  sodium  contains  numerous  impuri- 
ties, most  of  which  may  be  removed  by  slr.Tin- 
ing  the  melted  metal  through  linen  under  rock 
oil,  at  a  temperature  .of  about  212°  1".  Deville's 
process  of  manufacture  was  used  almost  ex- 
clusively until  about  1886,  when  the  well  known 
Castncr  process  came  into  use.  Castner  reduced 
sodium  hydrate  by  a  combination  of  carbon  and 
iron,  prepared  by  coking  a  mixture  of  pitch  and 
finely  divided  iron ;  the  coked  mass  having  ap- 
proximately the  composition  Fe:C,  and  being 
commonly  known  as  "carbide  of  iron,"  although 
it  is  doubtful  if  this  name  is  chemically  justi- 
fiable. The  Castncr  process  possesses  many 
practical  advantages  over  that  of  Deville.  and 
hence  it  rapidly  came  into  almost  universal  fa- 
vor. .\  considerable  quantity  of  tnelallic  so- 
dium is  now  prepared  l)y  the  direct  electrolysis 
of  molten  sodium  hydrate,  or  sodium  chloride 
(common  salt).  Sodium  possesses  powerful  re- 
ducing properties,  and  the  metal  is  used  in  the 
preparation  of  silicon,  boron,  aluminum  and 
other  elements  whose  reduetion  by  means  of  car- 
bon is  cither  difficult  or  impossible.  Deville,  in 
fact,  developed  his  method  of  preparation  with 
the  object  of  using  the  sodium  that  il  yielded  in 
the  suhscancnt  preparation  of  metallic  aluminum 
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(q.v.)  ;  and  for  many  years  the  commercial 
supply  of  aluminum  was  practically  all  prepared 
by  reducing  aluminum  compounds  with  me- 
tallic sodium.  Since  the  development  of  the 
Hall  process  for  the  manufacture  of  aluminum 
by  electrolysis,  metallic  sodium  has  lost  a  con- 
siderable part  of  its  former  great  commercial 
importance. 

Sodium  is  a  silvery-white  metal,  hard  at 
0°  F.,  ductile  at  32°,  wax-like  at  ordinary  tem- 
peratures, and  pasty  at  120°.  It  melts  at  207°  F., 
and  boils  at  about  1,700°.  It  oxidizes  with  great 
facility,  and  must  be  kept  under  benzene,  or 
petroleum,  or  some  other  fluid  that  is  devoid  of 
oxygen,  or  in  a  neutral  atmosphere  of  hydrogen, 
coal  gas,  or  some  other  substance  for  which  it 
has  no  affinity.  It  may  be  prepared  in  the 
form  of  lustrous,  octahedral  crystals,  white  in 
color  but  with  a  rosy  sheen.  Like  potassium,  it 
dissolves  in  anhydrous  liquid  ammonia  (NHj), 
forming  a  blue  solution  from  which  the  metal 
may  be  again  obtained  by  the  evaporation  of 
the  solvent.  Sodium  has  a  specific  gravity  of 
about  0.98,  a  specific  heat  (in  the  solid  form) 
of  0.273,  and  a  coefficient  of  linear  expansion 
(Fahrenheit  scale)  of  0.0000395.  At  the  freez- 
ing point  of  water,  the  specific  electrical  resist- 
ance of  sodium  is  about  one-eighteenth  of  that 
of  mercurj'. 

Chemically,  sodium  is  a  monad.  It  has  the 
chemical  symbol  Na  (from  "natron.*  the  Spanish 
name  for  native  carbonate  of  sodium),  and  its 
atomic  weight  is  23.05  if  O  =  16,  or  22.88  if 
H  =  I.  It  forms  a  multitude  of  compounds,  many 
of  which  are  of  great  importance  in  the  arts. 
The  chloride  of  the  metal  occurs  in  great 
abundance  in  nature,  as  common  salt  (see  S.\lt). 
Its  formula  is  NaCl,  and  it  is  extensively  used  as 
a  source  of  sodium  in  the  preparation  of  other 
compounds  of  the  metal.  Sodium  nitrate, 
NaNOi,  commonly  known  as  "Chile  saltpetre." 
occurs  native  in  large  quantities  in  Chile,  and 
as  it  is  much  cheaper  than  the  native  nitrate 
of  potassium,  it  is  used  largely  in  the  manufac- 
ture of  ordinary  nitre ;  chloride  of  potassium  and 
nitrate  of  sodium  reacting  together  to  form  chlo- 
ride of  sodium  and  nitrate  of  potassium.  (See 
Nitre.)  Sodium  bromide.  NaBr,  which  is  ex- 
tensively used  in  medicine  as  a  sedative,  is 
prepared  by  adding  bromine  to  a  solution  of 
pure  sodium  hydrate,  NaOH,  till  the  liquid  be- 
comes slightly  yellow.  It  is  then  evaporated  to 
dryness,  and  strongly  heated  to  decompose  the 
bromate,  NaBrQi,  which  is  formed  simultane- 
ously with  the  bromide ;  after  which  the  residue 
is  re-dissolved  and  crystallized  by  evaporation. 

Two  oxids  of  sodium  are  known.  Sodium 
monoxid,  Na^O.  may  be  prepared  in  several  ways, 
but  it  is  doubtful  if  it  has  yet  been  obtained 
in  a  state  of  absolute  purity.  It  is  formed  when 
metallic  sodium  is  oxidized  in  dry  air  or  dry 
oxygen,  at  ordinary  temperatures ;  but  it  is  said 
that  some  small  trace  of  moisture  must  be  pres- 
ent, in  order  for  the  oxidation  to  proceed.  The 
monoxid  is  a  grayish  solid,  having  a  powerful 
affinity  for  water,  with  which  it  combines  to 
form  sodium  hydrate  (NaOH),  as  indicated  by 
the  equation  Na^O  +  H:0  =  2NaOH  ;  the  com- 
bination being  attended  by  the  development  of  a 
considerable  quantity  of  heat.  The  monoxid 
may  also  be  prepared  by  heating  dr>'  sodium  hy- 
drate with  metallic  sodium,  its  formation  in  this 
case  being  attended  by  the  liberation  of  hydrogen. 


Sodium  peroxid,  NajO:  (also  called  the  "di- 
oxid"),  is  of  considerable  commercial  importance, 
owing  to  its  increasing  use  as  a  bleaching  agent. 
It  is  prepared  by  passing  a  stream  of  dry  air 
slowly  over  melted  sodium  at  a  temperature  of 
about  570°  F.,  the  sodium  being  thereby  con- 
verted into  a  mixture  of  the  monoxid  and  per- 
oxid. When  all  the  sodium  has  been  oxidized, 
the  air  current  is  replaced  by  a  stream  of  dry 
oxygen  gas,  which  transforms  the  monoxid  that 
is  present  into  pero.xid.  Sodium  peroxid  is  sol- 
uble in  water,  but  the  solution  readily  decom- 
poses with  the  formation  of  sodium  hydrate  and 
the  liberation  of  oxygen,  as  indicated  by  the 
equation 

Na202  +  H=0  =  2NaOH  +  O. 
The  bleaching  effect   of  the  peroxid   is   due   to 
this  liberation  of  oxygen  from  the  aqueous  solu- 
tion. 

Sodium  carbonate,  NaiCOs,  commonly  known 
simply  as  "soda,"  or,  in  an  impure  form,  as 
"soda  ash,"  is  one  of  the  most  important  chem- 
ical substances  known.  It  was  formerly  pre- 
pared mainly  from  the  ashes  of  sea-plants,  in  the 
same  way  that  carbonate  of  potassium  is  obtained 
from  the  ashes  of  land  plants ;  but  at  the  pres- 
ent time  it  is  prepared  almost  exclusively  by 
chemical  means,  from  common  salt.  For  many 
years  the  only  method  in  use  for  its  manufacture 
was  that  invented  by  Leblanc,  during  the  first 
French  revolution,  in  the  latter  part  of  the  i8th 
century.  In  1838  the  "ammonia"  process  was 
patented  in  England,  but  although  this  promised 
to  be  superior  to  the  method  of  Leblanc.  cer- 
tain practical  difficulties  were  encountered  which 
proved  to  be  fatal  to  its  success,  until  they  were 
overcome  by  E.  Solvay,  who  erected  the  first 
commercially  successful  "ammonia  process" 
plant  near  Brussels,  in  1S61.  and  for  whom  the 
process  itself  has  since  been  named.  A  certain 
proportion  of  the  output  of  sodium  carbonate  is 
also  manufactured  by  electrolysis  ;  but  the  greater 
part  is  manufactured  by  the  Solvay  process, 
though  the  Leblanc  method  is  still  used  to  a 
considerable  extent. 

Leblanc  Process. —  In  the  Leblanc  method  for 
the  manufacture  of  sodium  carbonate  there  are 
two  successive  operations  to  be  performed.  The 
first  of  these,  which  is  known  as  the  "salt  cake" 
process,  has  for  its  object  the  transformation  of 
chloride  of  sodium  into  sulphate  of  sodium. 
For  this  purpose  the  salt  (sodium  chloride)  is 
heated  with  sulphuric  acid  in  large  covered 
iron  pans;  hydrochloric  acid  being  liberated  in 
the  course  of  the  reaction,  as  indicated  by  the 
equation 

2NaCl  +  H:S04=  Na.SO.  +  2HCI. 
The  hydrochloric  acid  vapors  which  are  thus 
generated  are  passed  through  a  "scrubbing  tow- 
er," which  contains  coke  or  brick,  over  which 
a  stream  of  water  is  kept  running ;  the  hydro- 
chloric acid  dissolving  in  the  water,  and  con- 
stituting an  important  by-product.  The  crude 
sodium  sulphate,  Na;SOj,  is  the  "salt-cake"  from 
which  this  part  of  the  process  takes  its  name. 
Pure  crystallized  sodium  sulphate  (containing 
ten  molecules  of  water  of  crystallization)  con- 
stitutes the  familiar  substance  known  as  "Glau- 
ber's salt."  which  is  used  in  medicine  as  a 
saline  purgative.  The  salt-cake,  as  obtained  by 
this  first  operation,  is  subsequently  treated  by 
the  "black  ash"  process,  which  is  so  called  on 
account  of  the  color  of  the  immediate  product 
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that  it  yields.  Ten  parts  of  the  salt-cake  are 
mixed  with  ten  of  limestone  (calcium  carbonate) 
and  seven  and  a  half  of  coke,  and  the  mixture 
is  heated  in  a  reverberatory  furnace,  technically 
known  as  a  "balling  furnace."  The  carbon  of 
the  coal  reduces  the  crude  sodium  sulphate  to 
the  form  of  sulphide  of  sodium,  Na:S,  in  ac- 
cordance with  the  equation 

Na:SO.  +  2C  =  Na=S  +  2CO: ; 
while  the  sulphide,  thus  produced,  is  converted 
into    sodium    carbonate    and    calcium     sulphide 
(CaS),  by  the  limestone  (CaCOs),  in  accordance 
with  the  equation 

Na:S  +  CaC03  =  NaaCOa  +  CaS. 

In  practice  these  two  reactions  go  on  together, 
and  the  final  mixtureof  calcium  sulphide,  sodium 
carbonate,  and  such  impurities  as  may  be  present, 
is  the  so-called  "black-ash,"  or  crude  soda.  Cal- 
cium sulphide  is  insoluble  in  water  in  the  pres- 
ence of  lime,  and  hence  it  is  easy  to  separate  the 
sodium  carbonate  from  the  mass  by  solution 
and  subsequent  crystallization.  "Crystallized 
soda,"  or  "washing  crystals,"  consists  of  sodium 
carbonate  crystallized  with  10  molecules  of 
water, 

The  Ammonia  (or  Solray)  Process. — The 
ammonia  process  for  the  manufacture  of  sodium 
carbonate  depends  upon  the  fact  that  when  bi- 
carbonate of  ammonia,  H(NH4)C03,  is  added 
to  a  solution  of  common  salt  (NaCl),  bicarbon- 
ate of  sodium  (HNaCOn)  and  sal  ammoniac 
(NHjCl)  are  formed,  as  indicated  by  the  equa- 
tion 

NaCl  -t-  H(NH0CO3=HNaCO3  +  NH^Cl. 
In  practice,  this  operation  is  carried  out  by  satu- 
rating a  solution  of  common  salt  with  ammonia 
gas  (NHs),  and  then  passing  carbon  dioxid 
gas  into  the  solution,  under  pressure.  Bicarbon- 
ate of  ammonium  is  formed  in  the  solution,  but 
is  immediately  broken  up  with  the  formation 
of  bicarbonate  of  sodium,  as  indicated  by  the 
foregoing  equation.  We  may  therefore  regard 
the  reaction  as  taking  place  directly  in  accord- 
ance with  the  equation 

NH,-f  CO,+  NaCl  +  H,0  =HNaCO;,-t-  NII.Cl. 
The  sal  ammoniac,  being  quite  soluble,  remains 
in  solution ;  while  the  bicarbonate  of  sodium, 
being  relatively  insoluble,  is  obtained  in  the 
solid  form.  The  bicarbonate,  when  dried  and 
strongly  heated,  gives  off  carbon  dioxid  gas  and 
is  converted  into  the  normal  carbonate,  as  indi- 
cated by  the  equation 

2HNaCO.,  =  Na,CO,  +  CO,  +  H:0  ; 
the  carbon  dixoide  thus  freed  being  again  used 
in  the  first  stage  of  the  process.  The  sal  am- 
moniac that  is  formed  during  the  process  is 
recovered  from  solution  by  evaporation,  and  the 
ammonia  that  it  contains  is  liberated  by  the  ac- 
tion of  lime  or  magnesia.  The  reaction  in  the 
case  of  magnesia  is 

2NH  ,C1  +  MgO  =  MgCl,  +  2NH,  +  H,0 ; 
the  ammonia  being'  used  over  again,  just  as  the 
carbon  dioxide  is.  The  magnesium  chloride, 
MgCl;,  may  be  thrown  away,  or  it  may  be  re- 
solved, by  the  action  of  heat,  into  magnesia 
and  hydrochloric  acid,  as  indicated  by  the  equa- 
tion 

MgCls  +  H,0  =  MgO  4-  2I-ICI ; 
the  hydrochloric   acid   so   obtained   constituting 
a   by-product,   just   as   it   does    in    the    Lcblanc 
process. 

Sodium  carbonate  is  used  in  the  arts  for 
the  greatest  variety  of  purposes.    When  a  stream 


of  carbon  dioxid  is  passed  through  a  saturated 
solution  of  the  carbonate,  sodium  bicarbonate 
(or  hydrogen  sodium  carbonate),  HNaCOa,  is 
formed ;  and,  as  has  already  been  stated,  the 
bicarbonate  may  be  again  transformed  into  the 
carbonate  by  the  action  of  heat.  Sodium  bi- 
carbonate is  used  in  the  manufacture  of  baking 
powders,  in  the  preparation  of  effervescing 
drinks,  in  medicine,  and  for  many  other  purposes. 

Sodium  hydrate,  sodium  hydroxide,  or  "caus- 
tic soda,"  may  be  prepared  by  boiling  lime 
(calcium  hydrate)  with  sodium  carbonate,  the 
reaction  being 

Ca  ( OH ) :  +  Na-CO.  =  CaCO,  +  2NaOH. 
The  carbonate  of  calcium  that  is  formed  at  the 
same  time  is  practically  insoluble,  and  by  al- 
lowing it  to  subside,  and  evaporating  the  super- 
natant liquid  to  dryness,  sodium  hydrate  is  ob- 
tained in  the  form  of  a  while  fibrous  mass.  The 
hydrate  melts  at  a  red  heat,  deliquesces  in  the 
air,  and  absorbs  carbon  dioxid  gas  even  from 
the  air,  passing  then  into  the  carbonate.  Sodium 
hydrate  is  formed  when  metallic  sodium  is 
thrown  upon  water,  the  water  being  decomposed 
with  the  liberation  of  free  hydrogen,  according 
to  the  equation 

Na  +  H=0  =  NaOH-|-H. 
The  heat  developed  by  this  reaction  is  not  in 
general  sufficient  to  ignite  the  liberated  hydrogen. 
(Compare  Potassium.)  Sodium  hydrate  is  in- 
tensely alkaline,  and  large  quantities  of  it  are 
used  in  the  manufacture  of  soap,  in  the  merceriz- 
ing of  cotton,  and  for  many  other  purposes. 

Of  the  remaining  compounds  of  sodium,  the 
borate,  silicate,  pho.sphate,  and  hyposulphite  may 
be  especially  mentioned.  Borax,  or  sodium 
tetraborate,  NajBiO?  +  loHiO,  occurs  native,  the 
chief  supply  of  the  United  States  now  coming 
from  California.  (See  Bor.\x  ;  Bokon.)  Sodium 
silicate,  NaiSiOa,  commonly  known  as  "water 
glass,"  is  prepared  by  melting  quartz  sand  with 
sodium  carbonate.  It  is  soluble  in  water,  and  is 
largely  used  in  the  manufacture  of  artificial 
stone.  Three  phosphates  of  sodiiim  are  known, 
phosphoric  acid  (q.v.)  being  tribasic.  The  one 
which  is  understood  when  "sodium  phosphate" 
is  mentioned  without  qualification,  is  the  hydro- 
gen di-sodium  phospliate,  whose  formula  is 
IINai'POi.  Hyposulphite  (or  thiosulphale)  of 
sodium,  commonly  kno.vn  as  "hypo,"  has  the 
formula  NaiSjOa  -|-  5I  1=0,  and  is  prepared  by 
passing'  a  stream  of  sulphur  dioxid  gas  through 
a  solution  of  sodium  sulphide  and  sodium  hy- 
drate, and  then  crystallizing  the  solution  by 
evaporation.  It  is  extensively  used  in  photogra- 
phy for  "fixing"  negatives  and  silver  prints ;  its 
action  depending  upon  its  power  of  dissolving 
such  parts  of  the  silver  salts  as  have  not  been 
reduced  by  the  action  of  light,  or  the  developer. 
"Hypo"  is  also  used  by  paper  makers  as  an  anti- 
chlor,  for  neutralizing  the  last  traces  of  the  chlo- 
rine that  may  be  left  in  the  pulp,  after  it  has 
been  bleached  with  "chloride  of  lime." 

In  general,  the  salts  of  sodium  arc  closely 
analogous  in  all  respects  to  those  of  potassium, 
so  that  for  most  purposes  a  salt  of  either  of 
these  metals  may  be  substituted  for  the  cor- 
responding salt  of  the  other  one.  Salts  of 
sodium  that  are  volatile  in  the  flame  of  the 
Bunson  burner  comnumicate  to  that  flame  an 
intense  orange-yillow  color,  and  when  the  light 
from  such  a  flame  is  examined  thro\iRh  the  spec- 
troscope,   the   color   is    found   to   be    due   to   a 
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close  pair  of  lines  in  the  orange-yellow  region, 
which  coincide  with  the  «D»  lines  of  the  solar 
spectrum.  The  light  from  a  flame  that  is  colored 
by  volatile  sodium  salts  is  nearly  monochro- 
matic, and  such  flames  are  therefore  used  in 
numerous  physical  experiments,  in  which  the 
production  of  light  of  a  single  wave-length  is 
desired.  A.  D.  Risteen,  Ph.  D., 

Editoria!  Staff,  'Encyctofcdia  Americana.'' 
Sodom  and  Gomorrah,  Palestine,  the  prin- 
cipal of  the  five  cities,  Sodom,  Gomorrah, 
Admah,  Zeboim,  and  Zoar,  described  in  the  book 
of  Genesis  as  the  "cities  of  the  plain"  of  Jordan. 
According  to  Gen.  xix.  they  were  overthrown  on 
account  of  the  wickedness  of  their  inhabitants, 
with  the  exception  of  Zoar,  which  was  spared  at 
the  supplication  of  Lot.  Modern  writers  are  not 
agreed  as  to  the  site  of  these  cities.  They  have 
commonly  been  placed  on  the  south  of  the  Dead 
Sea,  near  the  Salt  Hill  of  Usdum ;  but  it  appears 
that  this  is  not  in  accordance  with  the  Scrip- 
ture narrative,  nor  with  the  other  references  to 
these  cities  in  the  Bible.  The  site  is  supposed 
to  be  north  of  the  Dead  Sea,  and  visible  on  the 
east  from  a  height  between  Bethel  and  Ai. 
Sodom  and  Gomorrah  are  commonly  used  in  the 
allegorical  or  denunciatory  language  of  the 
Scriptures  as  typical  examples  of  extremely 
wicked  communities.  See  also  De.\d  Se.\. 
Sodom,  Apple  of.  See  Apple  of  Sodom. 
Sodoma,  II,  el  s6-d6'ma,  Italian  painter, 
known  also  as  Giovanni  Antonio  Bazzi :  b.  Ver- 
celli  1477;  d.  Siena  1549.  He  was  noted  for  his 
religious  and  historical  works.  His  best  known 
pictures  are  the  famous  frescoes  in  the  Villa 
Farnesina  in  Rome.  Consult  Jansen,  'Life  of 
Sodoma'   (1870). 

Sofia,  s6-fe'ii,  or  Sophia,  Bulgaria,  capital 
of  the  principality,  310  miles  by  rail  northwest 
of  Constantinople,  occupies  a  broad  plain  of  the 
Balkans.  It  consists  of  two  distinct  sections  — 
the  old  town  and  the  new  town  built  since  1891. 
The  modern  town  is  suggestive  of  the  French 
cities :  The  main  streets  radiate  from  the  na- 
tional palace,  and  are  bordered  by  stucco-covered 
houses,  and  fine  government  buildings,  chief  of 
which  are:  The  court  of  justice,  national  bank 
and  libraries.  War  Department,  city  hall,  con- 
sulates and  theatre ;  and,  in  the  old  town,  the 
Cathedral  and  Mausoleum  of  Alexander  of 
Battenberg.  There  are  extensive  bazaars  and 
fine  baths.  On  the  highest  point  in  the  town 
stand  the  ruins  of  an  ancient  church  (and 
mosque) — Saint  Sophia.  There  are  besides  sev- 
eral churches,  a  synagogue,  and  a  monument  to 
Alexander  IL,  of  Russia,  a  university  (1888), 
military  and  other  schools,  and  a  public  park. 
The  gypsy  quarter  lies  between  the  Lion  Bridge 
and  the  railway  station.  There  is  a  brisk  trade 
in  hides,  liquor,  corn,  and  wheat.  Sofia  stands 
on  the  ancient  site  of  Ulpia  Serdica,  and  was 
occupied  by  the  Bulgarians  in  8og;  in  1382  it  was 
taken  by  the  Turks.  In  the  crusade  of  1443  was 
sacked  by  the  Poles  and  Hungarians,  and  in 
1878  was  captured  by  the  Russians,  the  Mo- 
hammedans fleeing.  It  has  developed  rapidly  as 
capital  of  the  Bulgarian  principality.  Pop. 
(1901)  67.920;  with  district,  384.057. 

Soft  Grass,  a  grass,  described  as  velvet- 
grass  in  the  article  Grasses  in  the  United 
States  (q.v.). 


Soft-shelled  Turtles.     See  Turtle. 

Softas,  sof'taz,  pupils  who  study  Moham- 
medan law  and  theology  in  schools  attached  to 
the  mosques.  They  are  boarded  free  of  charge, 
the  expense  being  paid  from  the  revenue  of  the 
mosques,  or  from  donations  made  for  the  pur- 
pose. If  too  poor  to  provide  their  own  clothing 
or  bedding,  it  is  found  for  them  by  the  charitable, 
the  support  of  the  softas  in  their  studies  being  a 
favorite  and  pious  object  of  Mussulman  gener- 
osity. The  softas  are  a  most  conservative  class, 
and  almost  fanatical  in  their  adherence  to  the 
ancient  rules  of  their  religion.  They  refuse  to 
adopt  Western  ideas  or  fashions,  and  they  exert 
a  strong  reactionary  influence  in  Turkish  affairs. 
After  sufiicient  study  of  the  Koran,  the  Sunna, 
the  Arabic  language,  and  other  Mohammedan 
learning,  they  pass  an  examination  which  entitles 
them  to  be  called  Khodjas.  The  term  «softas» 
is  also  applied  generally  to  the  ulemas,  imams, 
and  others  connected  with  the  mosques.  See 
Mohammedanism;  Sunna;  Sunnites. 

Soft-shell  Baptists.     See  Baptists. 

Sohar,  so'hiir,  Arabia,  a  seaport  on  the 
southeastern  coast,  on  the  Gulf  of  Oman,  230 
miles  northwest  of  the  capital,  Muskat.  It  is  a 
walled  town  and  its  chief  buildings  are  a  castle 
and  synagogues.  There  are  iron-foundries  and 
otlier  metal-works,  also  a  considerable  w'eaving 
industrv,  and  the  lands  of  the  vicinity  are  highly 
cultivated.  As  early  as  the  loth  century  it  was 
an  important  centre  of  trade.  In  the  period  ex- 
tending from  the  l6th  to  the  17th  century,  it 
was  occupied  by  the  Portuguese.     Pop.  24,000. 

Sohn,  zon,  Karl  Ferdinand,  German 
painter:  b.  Berlin  10  Dec.  1805;  d.  Cologne  2.=; 
Nov.  1867.  He  studied  under  Schadow ;  was  ap- 
pointed professor  in  the  Academy  of  Diisseldorf 
in  1838.  Among  his  most  celebrated  pictures  are 
'Rinaldo  and  Armida'  (1827);  'Diana  and 
Action'  (1833);  'The  Judgment  of  Paris' 
and  'Romeo  and  Juliet'  (1836)  ;  'Tasso  and  the 
Two  Leonaras'    (1838). 

Soil,  a  term  used  to  designate  the  superfi- 
cial portion  of  the  earth's  surface  composed  of 
broken  and  disintegrated  rock  mixed  with  vary- 
ing proportions  of  decayed  and  decaying  animal 
and  vegetable  matter  (humus).  For  the  entire 
mantle  of  unconsolidated  material  covering  the 
earth's  surface  and  including  the  soil  Merrill 
proposes  the  expressive  name  regolith,  from 
firiyos,  a  blanket,  and  XiSos,  a  stone,  The 
soil  proper  is  the  upper  portion  of  the  regolith. 
In  humid  regions  as  a  rule  it  is  easy  to  trace  the 
gradation  from  soil  proper  at  the  surface 
through  subsoil  to  the  underlying  undecom- 
posed  rock.  The  subsoil  is  distinguished  from 
the  surface  soil  mainly  by  a  smaller  percentage 
of  organic  matter  and'  greater  compactness,  the 
latter  being  due  to  the  accumulation  of  finer 
particles  carried  down  by  percolating  water 
(clay  subsoil)  or  to  the  formation  of  liardpan 
resulting  from  the  compacting  effect  of  contin- 
ued cultivation  at  a  uniform  depth  or  to  the  ce- 
menting action  of  salts  formed  in  the  soil  (cal- 
careous and  alkali  hardpan).  Hilgard  has 
shown  that  on  account  of  the  absence  of  the 
leaching  action  of  water,  the  soils  of  arid  re- 
gions are  often  uniform  to  a  great  depth,  there 
being  little  or  no  distinction  between  soil  and 
.subsoil,   although   under   irrigation   and   cultiva- 
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tion  calcareous  and  alkali  hardpan  frequently 
makes  its  appearance. 

Origin,  Formation,  and  Classification. — Soils 
have  in  the  main  been  derived  from  the  solid 
rock  of  the  earth's  crust  through  the  disintegrat- 
ing (weathering)  and  transporting  action  of 
various  agencies,  among  which  are  changes  of 
temperature  (heat  and  frost),  moving  water  or 
ice  (glacial  action),  chemical  action  of  air  and 
water,  and  the  influence  of  animal  and  vegetable 
life  (including  the  action  of  micro-organisms)  ; 
and  since  some  of  these  agencies  are  continually 
at  work  the  properties  of  soils  are  constantly  be- 
ing more  or  less  modified.  Soils  are  grouped 
according  to  the  method  of  their  formation  into 
two  main  classes:  (i)  Sedentary  soils  formed 
by  the  weathering  of  rock  in  situ  (residual  de- 
posits) or  by  the  extensive  accumulation  of  or- 
ganic matter  as  in  case  of  marsh  or  peat  soils 
(cumulose  deposits)  ;  and  (2)  transported  soils 
composed  of  materials  transported  from  other 
localities  than  that  in  which  the  soil  is  found  by 
water,  ice  (glaciers),  or  wind.  Under  residual 
soils  Merrill  includes  such  as  are  composed  of 
"those  products  of  rock  degeneration  which  are 
to-day  found  occupying  the  sites  of  the  rock 
masses  from  which  they  were  derived,  and  im- 
mediately overlying  such  portions  as  have  as  yet 
escaped  destruction."  Such  soils  occur  most  ex- 
tensively in  the  United  States  east  of  the  Mis- 
sissippi River  and  south  of  the  southern  margin 
of  the  ice  sheets  of  the  Glacial  Epoch  and  are 
typically  exemplified  in  the  usually  highly  col- 
ored brown,  red,  and  yellow  ferruginous  clay 
soils  of  the  Southern  Appalachian  region.  The 
cumulose  deposits  are  typically  illustrated  in 
the  United  States  in  the  Dismal  Swamp  lands 
or  the  muck  soil  of  Florida. 

The  more  important  examples  of  transported 
soils  are  alluvial  soils,  familiarly  typified  in  the 
river  bottom  lands  and  deltas  like  those  of  the 
Nile  and  Mississippi;  crolian  soils  composed  of 
materials  transported  by  the  wind  and  typified 
by  the  sand  dunes  of  seacoast  regions  and  the 
characteristic  loess  of  China  and  other  coun- 
tries ;  and  glacial  drift  soils  due  to  glacial  action. 
Such  drift  soils  cover  a  large  portion  of  the 
Knrlheastern  and  North  Central  United  States 
and  are  composed  of  the  debris  of  disintegrated 
rocks  of  various  kinds  brought  down  from  the 
north  during  the  glacial  period.  Besides  these 
main  types  of  soils  there  are  several  others  of 
more  or  less  importance  in  the  United  Slates, 
including  the  soils  composed  of  fine  volcanic 
ash  found  in  considerable  areas  in  Kansas,  Ne- 
braska, Colorado,  Montana,  and  other  western 
States;  adobe,  a  stiff  clayey  soil  distributed  in 
circumscribed  areas  over  a  large  portion  of  the 
arid  region  of  the  United  States ;  gumbo  soil, 
a  compact  fine  silty  soil;  and  a  so-called  loess 
supposed  to  be  of  alluvial  origin.  In  practice 
soils  are  as  a  rule  described  simply  as  gravelly, 
sandy,  loamy,  clayey,  calcareous,  humous  or 
peaty,  etc.,  according  to  the  fineness  of  the  soil 
particles  and  the  proportions  of  sand,  clay,  lime, 
and  hunuis.  They  are  also  distinguished  as 
light  or  heavy,  but  as  so  used  these  terms  do  not 
refer  to  the  actual  weight  of  the  soil,  but  rather 
to  the  ease  with  which  it  is  cultivated.  Thus 
sandy  soils,  which  are  termed  "light"  in  an 
agricultural  sense,  are  actually  heavier  than  clay 
soils,  which  are  considered  "heavy"  from  an 
agricultural    standpoint. 


There  are  almost  innumerable  gradations  of 
soil  types  as  regards  chemical  and  physical 
characteristics,  so  that  a  satisfactory  classifica- 
tion on  this  basis  is  very  difficult.  The  Bureau 
of  Soils  of  the  United  States  Department  of 
Agriculture,  therefore,  maps  and  classifies  the 
typical  soils  of  the  areas  it  surveys  on  the  basis 
of  the  differences  in  agricultural  value  as  de- 
termined by  field  observations  on  "the  character 
of  the  soil  and  its  relation  to  crops  and  vegeta- 
tion" supplemented,  however,  by  physical  and 
chemical  examinations.  Considering  the  soil 
mainly  as  a  medium  into  which  plants  send 
their  roots  and  from  which  they  draw  a  part  of 
their  food,  it  is  evident  that  its  agricultural 
value  will  depend  largely  upon  the  character  of 
the  original  rocks  from  which  the  soil  was 
derived,  the  degree  of  fineness  to  which  the  ma- 
terial has  been  reduced,  the  amount  and  char- 
acter of  the  organic  admixture,  as  well  as  upon 
the  treatment  to  which  the  soil  has  been  sub- 
jected and  the  changes  it  undergoes  under  culti- 
vation. The  fertility  of  a  soil  is  therefore  de- 
termined not  only  by  the  store  of  plant  food 
which  it  contains,  but  depends  to  a  large  extent 
upon  the  chemical,  physical,  and  biological  pro- 
cesses by  which  this  plant  food  is  rendered 
available  to  plants.  The  soil  is  not  only  a  store- 
house of  plant  food,  but  a  workshop  or  labora- 
tory in  which  this  food  is  being  constantly  pre- 
pared for  the  use  of  plants,  and  it  is  the  object 
of  cultivation  to  promote  the  processes  by 
which  this  is  brought  about.  Chemical,  physical, 
and  biological  properties  and  processes  are  so 
intimately  associated  in  soil  that  it  is  not  always 
possible  to  clearly  distinguish  between  them. 
For  convenience  of  discussion,  however,  it  is 
desirable   to   consider   them    separately. 

Chemical  Composition  and  Properties  of 
Soils. —  Plants  derive  their  ash  or  mineral  con- 
stituents and  nitrogen  from  the  soil,  and  in  order 
that  a  soil  may  produce  plants  it  must  contain 
these  constituents  in  proper  proportion  and  in 
assimilable  condition.  Nitrogen  is  one  of  the 
largest  and  most  important  constituents  of 
plants,  and  while  the  ash  constituents  are  taken 
up  in  comparatively  small  amounts  by  plants 
they  are  none  the  less  essential  to  their  growth. 
The  more  important  soil-derived  elements  of 
plant  food  include  chlorin,  sulphur,  phosphorus, 
silicon,  potassium,  sodium,  calcium,  magnesium, 
and  iron.  Since  the  rocks  from  which  .soils 
are  derived  contain  more  or  less  of  all  the  min- 
eral elements  it  is  not  likely  that  any  soil  will 
be  entirely  lacking  in  any  of  the  necessary  niain- 
eral  elements.  Their  proportion  and  availability 
for  assimilation  by  the  plant  may,  however,  vary 
so  widely  as  to  cause  wide  difTerenccs  in  pro- 
ductiveness. The  constituents  of  .soils  may  be 
divided  into  three  classes:  (l)  Active,  that  is. 
soluble  in  water  or  the  root  secretions  of  plants 
and  hence  readily  available;  (2)  latent,  that  is, 
not  soluble  in  water  or  root  secretions,  and 
hence  not  readily  available,  but  becoming  so  in 
time  through  natural  agencies,  by  the  applica- 
tion of  fertilizers  or  soil  amendments  such  as 
lime,  marl,  etc.,  or  as  a  result  of  tillage;  and 
(3)  mechanical.  The  last  is  by  far  the  largest 
class,  constituting  usually  from  90  to  95  per 
cent  of  the  entire  mass  of  the  soil,  and  chemical 
analysis  shows  it  to  be  as  a  rule  mainly  silica 
or  sand.  Ililgard  gives  the  aver:ige  composition 
of   soils   of   arid   and   humid    regions   as   deter- 
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mined  by  ordinary  methods   of  chemical  analy- 
sis   (treatment  with  strong  acids)    as   follows: 

AVERAGE    COMPOSITION     OF     SOILS    OF    HUMID    AND 
ARID    REGIONS, 


Constituents 

Humid  region 

Average  of  466 

soils 

Arid  region 
Average  of  313 

soils 

Insoluble  matter 

Per  cent 

«t°3' ^87.687 
.216 
.091 
.108 
.225 
."33 
3.131 
4.296 
.113 
.052 

2.700 

5.450 

.122 

Per  cent 

.729 

.264 

1.362 

1.411 

.059 

nil 
.117 
.041 
1. 316 
.750 
15.870 
.101 

Potash   

Manganese  oxid 

Carbonic  acid   

Nitrogen  in  humus 

>;itrogen  in  soils 

It  will  be  observed  that  the  proportions  of 
actual  fertilizing  constituents  —  nitrogen,  phos- 
phoric acid,  potash,  lime,  etc. —  are  relatively 
small.  When,  however,  the  amounts  per  acre 
are  taken  into  consideration  they  assume  greater 
importance.  Assuming  that  a  cubic  foot  of  soil 
weighs  So  pounds,  an  acre  to  a  depth  of  I  foot 
would  weigh  3,484.80c  pounds  or  1,742  tons.  On 
this  basis  the  principal  fertilizing  constituents 
in  one  acre  of  soil  having  the  average  composi- 
tion given  above  to  a  depth  of  I  foot  would  be 
as   follows : 


cent  citric  acid  as  proposed  by  Dyer),  which  it 
is  assumed  approximates  the  solvent  action  of 
the  root  secretions  of  plants  and  so  represents 
the  power  of  plants  to  utilize  the  soil  constitu- 
ents. Schloesing,  however,  among  others,  has 
called  attention  to  the  importance  of  studying 
the  availability  of  plant  food  in  the  soil  by 
means  of  water  extracts,  and  the  Bureau  of  Soils 
of  the  United  States  Department  of  Agriculture 
has  adopted  a  method  based  upon  the  solubility 
of  the  soil  constituents  in  water  as  follows :  One 
hundred  grams  of  soil  are  shaken  up  vigorously 
for  3  minutes  with  500  cubic  centimetres  of 
distilled  water,  allowed  to  stand  20  minutes,  and 
the  supernatant  liquid  decanted,  filtered,  under 
pressure,  through  unglazed  porcelain  (Chamber- 
lain-Pasteur filter),  and  analyzed.  Applying 
this  method,  however,  to  a  large  number  of 
productive  and  unproductive  soils  of  the  United 
States,  Whitney  and  Cameron  reach  the  conclu- 
sion that  "practically  all  cultivable  soils  contain 
naturally  a  nutrient  solution  which  varies  within 
comparatively  narrow  limits  with  regard  either 
to  composition  or  concentration  and  which  is 
usually  sufficient  for  plant  growth"  and  that 
therefore  there  is  no  obvious  relation  between 
chemical  composition  of  soil  and  yield  of  crops. 

The  availability  of  the  soil  constituents 
depends  largely  upon  the  extent  to  which  dis- 
integration has  proceeded  and  the  amount 
of  leaching  to  which  the  soil  has  been  subjected. 
Thus  the  soils  of  arid  regions  in  which 
disintegration  has  been  going  on  unir.terruptedly 
for  ages  with  no  leaching  the  soluble  salts 
are  always  found  in  large  and  often  in  excessive 


PRINCIPAL  FERTILIZING     CONSTITUENTS    IN   ONE   ACRE  OF   HUMID   AND  ARID   SOILS  TO  A 

DEPTH   OF  ONE  FOOT. 


■- — 

Nitrogen 

Potash 

Phosphoric 
Acid 

Lime 

Humus 

Humid  soils 

Pounds 
4.251.46 
3.519.65 

Pounds 

7.527.17 
25,404.19 

Pounds 
3.937.82 
4,077,22 

Pounds 

3.763.58 

47,462.98 

Pounds 
94,089.6 
26,136.0 

These  are  amounts  far  in  excess  of  what  can 
be  removed  in  many  years  by  the  most  exhaust- 
ive system  of  cropping.  The  productiveness  of 
a  soil  as  determined  by  chemical  composition  de- 
pends, however,  as  already  stated,  not  so  much 
upon  the  total  amounts  of  the  constituents  pres- 
ent as  upon  their  availability  for  the  uses  of 
plants.  Ordinary  chemical  analysis  may  show 
the  presence  of  large  amounts  of  all  of  the 
necessary  fertilizing  constituents  and  still  the 
soil  may  be  unproductive  if  these  constituents 
are  not  in  a  form  in  which  they  may  be  readily 
appropriated  by  the  plant.  Chemical  analysis  is 
capable  of  showing  the  presence,  absence,  or 
marked  deficiency  of  any  necessary  constituent 
or  the  presence  of  harmful  substances,  but  it 
has  not  yet  reached  such  a  stage  of  perfection 
that  it  can  show  with  absolute  certainty  the 
amount  of  available  plant  food  which  a  soil 
contains,  although  agricultural  chemists  are 
making  considerable  progress  in  devising  meth- 
ods   for   this   purpose. 

The  method  most  commonly  used  for  de- 
termining the  availability  of  plant  food  in  soils 
involves  tlie  treatment  of  the  soil  with  a  weak 
solution   of   some   organic   acid    (usually    i    per 


amounts,  as  for  example,  in  the  so-called  alkali 
soils  which  are  simply  soils  containing  an  excess 
of  soluble  salts  accumulated  at  or  near  the  sur- 
face, and  which  when  this  excess  is  removed 
or  dispersed  are  among  the  most  fertile  known. 

Chemical  analysis  shows  soils  to  be  very 
variable  in  composition,  and  since  the  processes 
by  which  soils  are  formed  and  plant  food  ren- 
dered available  are  continually  going  on,  fre- 
quent examinations  are  necessary  if  accurate 
knowledge  of  the  chemical  properties  o'  a  soil  at 
any  given  time  or  the  amounts  of  plant  food  be- 
coming available  during  the  period  of  growth 
of  a  plant  is  to  be  had.  While,  as  already  inti- 
mated, chemical  analysis  must  not  be  taken  as 
an  absolute  guide  to  the  fertilizer  deficiencies 
and  requirements  of  soils,  certain  general  de- 
ductions have  been  drawn  from  soil  analyses 
which  may  be  of  practical  value  if  applied  with 
discrimination.  For  example,  German  authori- 
ties classify  soils  on  the  basis  of  their  chemical 
analysis  as  follows :  Soils  containing  less  than 
0.05  per  cent  of  either  nitrogen  or  piiosphoric 
acid  are  considered  as  poor,  those  containing 
from  0.05  to  o.io  per  cent  moderately  rich,  o.io 
per  cent   average   or  normal,   from  o.io  to  0.15 
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per  cent  good,  and  above  0.15  per  cent  rich; 
soils  containing  less  than  0.05  per  cent  of  potash 
are  classified  as  poor,  from  0.05  to  0.15  per  cent 
moderately  rich,  from  0.15  to  0.25  per  cent 
average  or  normal,  and  over  0.25  per  cent  rich ; 
loam  soils  containing  less  than  0.10  per  cent  of 
lime  are  classified  as  poor,  from  0.10  to  0.25 
per  cent  moderately  rich,  from  0.25  to  0.50  per 
cent  average  or  normal,  from  0.5  to  I  per  cent 
good,  and  over  i  per  cent  rich ;  sandy  soils  con- 
taining less  than  0.05  per  cent  of  lime  are  clas- 
sified as  poor,  from  0.05  to  0.10  per  cent  mod- 
erately rich,  from  o.io  to  0.20  per  cent  average 
or  normal.  Over  0.20  per  cent  of  lime  is  not 
often  found  in  sandy  soils. 

The  minimum  percentages  of  tlie  dififerent 
mineral  elements  in  the  soils  of  the  United 
States,  which  according  to  Hilgard,  chemical 
analysis  has  found  to  be  necessary  to  the  thrifty 
growth  of  general  crops,  may  be  summarized 
as  follows:  Potash  is  capable  of  great  variation 
without  material  efifect.  In  heavy  clay  uplands 
it  may  range  from  0.08  to  0.05  per  cent,  in  lighter 
loams  from  0.45  to  0.3  per  cent,  in  sandy  loams 
below  0.3  per  cent,  and  in  sandy  loams  of  great 
depth  may  fall  below  o.i  with  good  produc- 
tiveness and  durability.  The  proportion  of  lime 
in  high  sandy  soils  averages  about  o.i  per  cent, 
clay  loam  0.25  per  cent,  heavy  clay  soils  0.3 
per  cent,  and  the  proportion  may  rise  with  ad- 
vantage to  I  or  2  per  cent.  Magnesia  is  seldom 
deficient*.  Iron  is  always  present  in  abundance. 
Phosphoric  acid  depends  for  its  effectiveness 
largely  on  the  proportion  of  lime  present;  0.1  per 
cent  is  usually  sufficient  for  productiveness 
when  accompanied  by  a  fair  supply  of  lime.  It 
rarely  runs  higher  than  0.3  per  cent.  Humus 
usually  ranges  in  the  loam  uplands  of  the 
cotton  States  from  0.7  to  0.8  per  cent ;  in 
the  poorer  sandy  soils  from  0.4  to  0.5  per 
cent ;  in  the  black  calcareous  prairie  soils 
from  1.2  to  2.8  per  cent.  "In  California  (and 
in  the  arid  region  generally)  the  humus  per- 
centages, as  might  be  foreseen,  average  some- 
what lower;  lowest  in  light  loam  soils  of  the 
high  mesas  of  Southern  California,  where  0.3 
per  cent,  and  even  less,  has  been  found ;  yet 
these  soils  produce  well  at  first,  when  irri- 
gated. Percentages  of  0.45  to  0.60  of  humus  are 
common  in  good  upland  soils  that  are  neither 
very  calcareous  nor  highly  ferruginous.  The 
prairie  or  black  adobe  soils  usually  range  from 
1.2  to  1.8  per  cent  —  a  very  few  as  high  as  3. 
On  the  whole,  the  highly  ferruginous  soils  are 
remarkable  for  large  amounts  of  humus." 
Humus  is  not  only  important  as  a  source  of 
supply  of  nitrogen,  but  also  of  other  plant  food 
•nnstituents  —  potash,  phosphoric  acid,  lime,  etc. 
According  to  Snyder,  the  proportion  of  these 
constituents  combined  with  humus  to  form  hu- 
matcs  represents  to  a  large  extent  the  amounts 
available  in  the  soil.  An  important  property  of 
soils,  which  is  partly  chemical  and  partly  physi- 
cal, is  their  absorptive  power  for  fertilizing  con- 
stituents which  prevents  these  constituents  from 
being  lost  in  the  drainage  or  dissipated  in  other 
ways  before  the  nlant  can  utilize  them.  Of  the 
more  important  fertilizing  constituents  soils  ap- 
parently have  the  least  retentive  power  for  nitro- 
Ren   (in  the  form  of  nitrates)   and  the  greatest 

•AcrordinR  to  Loew  magnesium  salts  unaccompanicti 
ny  a  certain  proportion  of  lime  exert  a  toxic  effect  on 
plant  Rrowth. 


for  phosphoric  acid.  Soils  apparently  hold  lime 
less  tenaciously  than  potash  since  it  has  been 
shown  that  when  potassium  chlorid  is  added  to 
a  soil  the  potash  is  retained  by  the  soil  and  lime 
of  the  soil  passes  into  the  drainage  in  combi- 
nation with  the  chlorin. 

physical  Properties  and  Processes. —  The 
physical  properties  of  soils  which  are  of  special 
importance  are  color,  weight,  fineness  of  divi- 
sion or  texture,  arrangement  of  particles  or 
structure,  adhesiveness  and  relations  to  heat, 
gases,  water,  and  dissolved  solids.  The  physi- 
cal properties  of  soils  are  due  largely  to  their 
natural  characteristics  and  can  at  best  be  con- 
trolled to  only  a  limited  extent  by  man,  and 
therefore  the  practice  of  selecting  soils  with 
special  reference  to  the  suitability  of  their  phy- 
sical properties  to  the  crop  to  be  grown  is  a 
wise  one.  Nevertheless  good  tilth  with  good 
water  conditions,  aeration,  and  temperature,  as 
well  as  an  adequate  supply  of  plant  food,  which 
are  so  essential  to  productiveness,  may  be  mod- 
ified and  improved  to  a  marked  extent  by  proper 
management,  culture,  and  fertilizing,  and  with 
the  improved  physical  conditions  the  chemical 
proces.ses  of  the  soil  come  effectively  into  play. 

The  physical  properties  of  soils  depend 
largely  upon  the  relative  proportions  of  stones, 
gravel,  sand,  clay,  lime,  and  organic  matter  pres- 
ent. Sandy  soils  are  as  a  rule  light  colored, 
dry,  warm,  of  low  adhesive  power,  have  little 
absorptive  capacity  for  moisture  and  fertilizing 
matter,  and  are  generally  poor.  Clayey  soils 
are  more  adhesive  and  have  a  stronger  absorp- 
tive power  for  water  and  fertilizing  matter. 
They  are  as  a  rule  wetter,  cooler,  and  more  dif- 
ficult to  work  than  sandy  soils,  but  are  naturally 
more  fertile.  Soils  containing  a  considerable 
amount  of  humus  are  dark  colored  and  light  in 
weight  and  have  a  strong  absorptive  power. 
Most  humus  soils  are  fertile  if  not  too  wet. 
Lime  improves  the  structure  of  both  sandy  and 
clayey  soils,  hastens  the  decay  of  organic  mat- 
ter, corrects  acidity,  and  promotes  nitrification. 

The  color  of  soils  is  determined  in  most  cases 
by  the  proportions  of  organic  matter  and  oxid 
of  iron  they  contain  and  is  of  little  importance 
except  that  it  probably  affects  in  some  degree 
the  temperature  of  the  soil    (see  below). 

Soils  vary  widely  in  weight  as  aready  inti- 
mated.    Hall  gives  the  following  figures : 

WEIGHTS    PER    CUBIC    FOOT    AND    PER    ACRE    OF    DIF- 
FERENT   KINDS   OF    SOIL. 


Heavy  clay 

Sanrty  clay 
I-ialit  loam 
Saiifly  loam 
Sandy  peat 
LiRlit  sand 


WciRht  per 
ciiliic   foot 


6«.4 
So.o 
76.4 
76.7 
49.0 
79-2 


Pounds  per 
acre  to  depth 
of  9  inches 


3,150,000 
3,600,000 
3,480,000 
3,440,000 
1,580,000 
3,560,000 


Texture  and  Structure  of  Soils. —  The  pro- 
ductiveness of  a  soil  depends  to  a  considerable 
extent  upon  its  texture  (fineness  of  particles) 
and  structure  (arrangement  of  particles).  These 
properties  determine  largely  the  circulation  of 
water  and  gases,  the  solution  and  retention  of 
plant  food,  and  the  growth  of  roots  of  plants. 
Good  texture  and  structure  thus  enable  a  poor 
soil  to  produce  better  crops  than  a  more  fertile 
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soil  of  which  the  texture  and  structure  are  not 
so  good.  One  of  the  main  objects  of  tillage  is 
to  promote  better  soil  texture  and  structure. 
These  properties  are  effected  to  a  considerable 
extent  by  various  fertilizers.  For  iustance,  lime 
has  the  power  of  flocculating  the  soil  particles 
and  thus  renders  soils  more  porous,  while 
sodium  nitrate  and  many  other  substances  have 
a  tendency  to  puddle  the  soil,  that  is,  to  keep 
the  particles  separate  and  thus  prevent  the  open 
floccular  structure.  Soils  containing  large 
amounts  of  clay  and  other  fine  particles  are 
most  injured  by  puddling  and  hence  most  bene- 
fited by  flocculating  by  means  of  lime. 

Relation  of  Soils  to  Heat. —  The  temperature 
of  the  surface  soil  is  subject  to  the  same  changes 
as  that  of  the  air,  but  these  changes  occur  more 
slowly.  The  variations  decrease  as  the  depth  in- 
creases until  they  finally  disappear.  There  are 
several  modifying  influences  affecting  the  tem- 
perature of  the  soil.  The  first  of  these  is  color. 
A  dark  colored  soil  is  usually  warmer  than  a 
light  colored  soil.  A  soil  containing  much  sand 
or  gravel  is  as  a  rule  warmer  than  one  contain- 
ing much  clay  or  humus  as  already  intimated. 
Soils  exposed  so  as  to  receive  a  large  amount  of 
the  direct  rays  of  the  sun  are  warmer  than 
those  not  having  such  exposure.  Probably  the 
most  important  factor  determining  the  tempera- 
ture of  a  soil  is  its  water  content.  A  wet  soil 
is  cold.  Evaporation  is  a  cooling  process,  and 
the  heat  necessary  to  carry  it  on  is  drawn  from 
the  soil,  thus   lowering  its  temperature. 

Relation  of  Soils  to  Jl'ater. —  The  develop- 
ment of  plants  is  impossible  without  a  sufficient 
supply  of  water  in  the  soil  at  all  periods  of 
growth.  Water  is  not  only  an  important  con- 
stituent of  plant  tissue,  but  it  is  of  the  greatest 
importance  as  a  solvent  and  carrier  of  food  in 
the  soil  and  in  the  plant.  A  comparatively 
small  part  of  that  taken  into  the  plant  is  used 
to  build  tissue,  the  larger  part  passing  out 
through  the  leaves  by  transpiration,  which  is, 
however,  essential  to  the  healthy  growth  of  the 
plant.  It  is  estimated  that  for  each  pound  of 
dry  matter  produced  in  the  crop  from  250  to  500 
pounds  of  water  is  drawn  from  the  soil.  All 
soils  are  capable  of  absorbing  and  retaining 
moisture,  but  the  extent  to  which  they  do  so 
varies  widely,  a  fact  which  is  of  great  impor- 
tance in  determining  the  mutual  adaptability  of 
crops  and  soils.  As  a  rule  the  capacity  of  soils 
to  hold  water  is  proportional  to  the  size  of  the 
soil  particles,  the  finer  the  particles  the  larger 
the  total  surface  area  of  the  particles  and  the 
greater  the  capacity  for  water,  although  this  is 
not  invariably  true.  King  has  computed  the 
pore  space  and  surface  area  of  the  particles  of 
different  kinds  of  soils  as  follows: 

PORE    SP.\CE    AND    SURFACE    AREA    OF    PARTICLES    IN 
DIFFERENT    KINDS   OF    SOIL. 


Kind   of   Soil 


Finest  clay  soil. 
Fine  clay  soil.  . 
Loamy   clay  soil 

Loam     

Sandy  loam.  . . . 
Sandy    soil 


Pore    space 


Per  cent 

48.0 
49-2 
44.1 
38.8 
3;.5 


Area     of     sur- 
face per  cubic 
foot   of  soil 


Sq.  ft 
173.700 
110,500 
70,500 
46.500 
36.880 
1 1,000 


Coarse  sand  allows  water  to  run  through 
freely,  retaining  relatively  little,  while  fine  clay 
absorbs  and  retains  a  large  amount.  The  pro- 
portion of  organic  matter  is  also  an  important 
factor  in  determining  the  water-holding  ca- 
pacity of  soils,  the  larger  the  proportion  of  or- 
ganic matter  the  greater  capacity  of  the  soil  for 
holding  water.  Healthy  root  development  is  not 
possible  in  a  soil  saturated  with  moisture.  The 
most  favorable  amount  of  water  for  plant 
growth  is  stated  to  be  from  40  to  75  per  cent  of 
that  which  the  soil  is  capable  of  holding  when 
completely  saturated.  Another  important  factor 
to  be  taken  into  consideration  is  that  soils  vary 
in  the  readiness  with  which  they  give  up  water 
to  growing  plants  when  the  amount  becomes  lim- 
ited. Crops  can  utilize  a  larger  proportion  of 
the  water  in  open,  coarse-grained  sandy  soils 
than  of  that  in  compact  fine-grained  clay  soils. 
In  other  words,  plants  will  suffer  from  drought 
on  compact  clay  soils  containing  a  proportion  of 
moisture  which  would  be  entirely  sufficient  for 
their  needs  on  sandy  soils.  Thus,  while  sandy 
soils  have  a  much  smaller  total  storage  capacity 
for  water  than  clay  soils,  the  available  water  is 
more  nearly  equal  in  the  two  cases  than  would 
at  first  be  supposed.  Sachs  found  that  tobacco 
plants  began  to  wilt  when  the  water  content  of 
sandy  soil  was  reduced  to  1.5  per  cent,  of  clay 
soils  to  8  per  cent,  and  of  sand  and  humus  to 
12.3  per  cent. 

Water  exists  in  soils  in  three  different  states, 
which  may  be  termed  hydrostatic,  capillary,  and 
hj'groscopic.  Hydrostatic  water  is  that  which 
fills  the  soil  spaces  and  would  drain  away  if 
given  opportunity.  Its  upper  surface  stands  at 
a  certain  level,  which  is  known  as  the  water 
table.  Capillary  water  is  that  which  is  capable 
of  rising  in  the  soil  or  of  moving  from  a  more 
moist  to  a  less  moist  part  of  the  soil  under  the 
influence  of  surface  tension  without  regard  to  the 
force  of  gravity.  Hygroscopic  water  is  that 
which  closely  surrounds  the  soil  particles,  but 
is  not  affected  by  gravity  and  does  not  move 
through  the  soil  under  the  influence  of  surface 
tension.  Capillary  water  is  often  drawn  from 
the  hydrostatic  supply  and  is  the  most  important 
from  the  standpoint  of  plant  growth.  Hygro- 
scopic water  is  not  of  great  value  to  vegetation. 
Heinrich  found  that  plants  begin  to  wilt  before 
the  water  content  of  soils  is  reduced  to  the 
hygroscopic   limit. 

Soil  water  when  present  in  sufficient  amount 
is  constantly  in  motion.  In  case  of  rainfall, 
irrigation,  or  the  melting  of  snows,  the  moisture 
sinks  into  the  soil,  carrying  along  with  it  oxygen, 
carbonic  acid,  nitric  acid,  ammonia,  etc.,  and  ren- 
dering plant  food  available,  a  part  of  which  may 
be  lost  in  the  drainage  if  the  water  supply  is 
excessive.  This  downward  movement  or  perco- 
lation of  water  due  to  gravity  is  most  rapid  in 
soils  of  small  retentive  power,  that  is,  coarse- 
grained open  soils.  Agencies  like  lime,  which 
flocculate  the  soil  particles  and  loosen  the  soil, 
promote  percolation,  and  those  like  alkali  salts, 
which  tend  to  compact  the  soil  and  puddle  its 
particles,  retard  it.  When  the  supply  of  water 
ceases  evaporation  commences,  and  the  soil 
water  begins  to  rise  by  capillarity,  carrying  along 
with  it  dissolved  plant  food  which  accumulates 
in  the  surface  soil  within  easy  reach  of  the 
roots  of  plants.  .\  harmful  accumulation  of 
soluble   salts    (alkali),   however,   is   thus   some- 
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times  brought   about   in   regions  of  deficient  or 
irregular  rainfall. 

'1  he  capillary  properties  of  soils  arc  of  great 
importance  since  they  determine  largely  the  avail- 
able water  supply  of  soils.  Different  soils  vary 
widely  as  regards  the  amount  of  capillary  water 
they  retain.  Coarse  sand  sometimes  retains  as 
little  as  15  per  cent,  while  heavy  clay  loam  and 
soils  containing  a  large  amount  of  humus  often 
retain  as  much  as  50  to  60  per  cent.  Ordinary 
loams  retain  about  40  per  cent.  As  King  has 
pointed  out,  however,  the  amount  of  capillary 
water  actually  found  in  soils  in  the  field  are  as 
a  rule  smaller  than  the  theoretical  amounts  that 
the  soils  are  capable  of  holding,  and  are  con- 
trolled to  a  large  extent  by  the  depth  of  the 
water  table,  which  is  constantly  fluctuating.  The 
capillary  movement  of  water  has  been  observed 
to  extend  to  a  depth  of  seven  feet,  but  declines 
as  the  depth  of  the  water  table  increases.  As  a 
rule  the  amount  of  capillary  water  in  the  soil 
decreases  from  the  water  table  upward  toward 
the  surface.  In  the  finer  soils  the  moisture 
as  a  rule  rises  more  slowly,  but  to  a  greater 
height  than  in  the  coarser.  The  force,  surface 
tension,  which  causes  water  to  rise  in  a  soil 
also  produces  a  lateral  movement,  but  this  is 
much  slower  than  the  other.  All  movements 
of  water  become  more  rapid  as  the  soil  ap- 
proaches saturation. 

Under  ordinary  conditions  moisture  is  con- 
stantly escaping  from  the  soil  by  evaporation. 
Evaporation  may  be  reduced  by  tillage  and 
mulching  which  interfere  with  the  capillary  rise 
«f  moisture  in  the  soil,  and  by  the  use  of  wind- 
breaks which  lessen  the  drying  effect  of  winds. 
The  belief  is  common  that  the  moisture  condi- 
tions of  soils  may  be  materially  modified  by  the 
use  of  fertilizers,  more  especially  by  the  applica- 
tion of  C(}mmon  salt,  but  careful  observations  and 
experiments  on  this  point  have  failed  to  show 
any  decided  effect  in  increasing  the  water  con- 
tent of  soils  by  ordinary  applications  of  salt 
and  similar  substances. 

Biological  Action  in  the  Soil. —  A  large  and 
very  important  part  of  the  changes  which  go  on 
in  soils  is  due  to  biological  processes,  that  is, 
to  the  actions  of  living  organisms  including  the 
Toots  of  plants,  earthworms,  and  other  living 
agencies,  but  especially  the  micro-organisms, 
generally  grouped  under  the  term  bacteria. 
These  play  an  important  part  in  fi.\ing  the  free 
nitrogen  of  the  air  in  the  soil  for  the  use  of 
plants,  in  converting  the  organic  nitrogen 
of  soils  into  the  readily  available  nitrates  by 
the  process  of  nitrification,  or  in  causing  a 
loss  of  the  soil  nitrogen  by  denitrification. 
They  are  also  active  agents  in  the  disintegra- 
tion of  rocks  and  the  formation  of  soils; 
and  in  the  formation  of  acids  from  organic 
matter  in  the  soil,  thus  rendering  the  applica- 
tion of  lime  or  other  neutralizing  agents  neces- 
sary. It  is  the  object  of  good  soil  management 
to  so  control  the  conditions  of  moisture,  aera- 
tion, temperatures,  etc.,  that  the  beneficial  bio- 
logical processes  are  promoted  and  the  harmful 
restrained. 

Exhaustion,  hnfrovcmcnl,  and  Reclamation 
of  Soils. —  Soils  are  said  to  be  exhausted  when 
they  no  longer  yield  profitable  crops,  lint  strictly 
speaking  there  is  no  such  thing  as  absolute  ex- 
h.au'ition  of  soils.  Whitney  and  Cameron  main- 
tain "that  practically  all  soils  contain  sufficient 
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plant  food  for  good  crop  yields  (and)  that  this 
supply  will  be  indefinitely  maintained."  The 
commonly  accepted  view,  however,  is  that  decline 
in  productiveness  is  due  both  to  a  loss  of  fertil- 
izing constituents  from  the  soil  and  to  deterio- 
ration in  its  physical  condition. 

Among  the  principal  causes  of  loss  of  soil 
fertility  are  (.1)  the  growth  and  removal  of 
crops  without  restoring  the  equivalent  of  the 
fertilizing  constituents  they  contain;  (2)  sur- 
face washing,  and  (3)  leaching.  All  crops  con- 
tain a  considerable  amount  of  fertilizing  matter 
drawn  from  the  soil,  and  it  is  held  that  if  these 
crops  are  grown  continuously  and  sold  away 
from  the  farm  without  return  of  an  equivalent 
in  manure  or  fertilizers  the  soil  will  in  time 
show  a  decline  in  fertility.  The  harmful  effects 
of  surface  washing  is  a  matter  of  common  ob- 
servation and  needs  no  further  discussion  here. 
The  loss  of  fertility  in  the  drainage  water  is 
generally  supposed  to  be  very  considerable,  and 
under  certain  circumstances  this  is  true,  de- 
pending upon  the  character  of  the  soil  and  the 
treatment  to  which  it  is  subjected  and  the  fer- 
tilizers applied.  "Leachy"  soils  part  very  quickly 
with  the  fertilizing  materials  applied  to  them 
unless  covered  with  crops  which  utilize  the  fer- 
tilizers promptly,  and  as  already  shown,  certain 
fertilizers  have  a  tendency  to  set  some  of  the 
soil  constituents  free  and  throw  them  into  the 
drainage  water. 

While  these  are  all  possible  sources  of  loss, 
it  is  probably  safe  to  say  that  under  ordinary 
conditions  the  chances  of  loss  of  any  considera- 
ble amount  of  lime,  potash,  or  phosphoric  acid  in 
the  drainage  water  of  soils  arc  very  small.  As 
regards  the  loss  of  the  important  and  expensive 
fertilizing  constituent,  nitrogen,  however,  the 
case  is  very  different.  The  soil  appears  to  have 
very  little  aflinity  for  the  form  of  this  element 
most  commonly  used  as  a  fertilizer,  namely, 
nitrate  of  soda,  and  if  it  is  not  quickly  taken  up 
by  the  crop  it  is  likely  to  pass  into  the  drainage 
and  be  lost.  Moreover,  other  less  soluble  forms 
of  nitrogen  are  under  favorable  conditions  rap- 
idly converted  into  nitrates  by  the  process  of 
nitrification  and  so  may  also  be  lost  in  the 
drainage.  Deherain  has  reported  experiments  in 
which  the  loss  of  nitric  nitrogen  in  the  drain- 
age from  a  bare  soil  in  the  course  of  a  year  was 
nearly  180  pounds  per  acre,  while  the  loss  from 
a  soil  which  was  kept  covered  by  a  crop  was 
almost  insignific.-nt,  although  fully  as  large  an 
amount  of  nitrates  was  formed  in  the  latter 
case  as  in  the  former.  Unproductiveness  due  to 
physical  condition  may  be  corrected  by  a  variety 
of  means,  including  drainage,  irrigation,  tillage, 
and  by  a  judicious  system  of  cropping  and  the 
proper  use  of  fertilizers. 

There  arc  large  areas  of  swamp,  marsh,  or 
muck  soils  which  prove  highly  productive  when 
reclaimed.  In  reclaiming  such  soils  the  first 
essential  is  thorough  drainage.  This  is  not  only 
necessary  for  the  purpose  of  removing  the  excess 
of  water,  but  to  allow  the  free  circulation  of  air 
in  the  soil,  in  order  that  the  poisonous  com- 
pounds which  are  usually  present  may  he  oxi- 
dized and  thus  rendered  harmless,  and  that  the 
processes  of  decomposition  and  nitrification  so 
necessary  to  render  plant  food  available  in  this 
class  of  .soil,  may  be  set  up.  Paring  and  liurninK 
to  a  depth  of  12  to  16  inches  as  practised  in 
Ireland  and  in  European  countries,  and  the  lib- 
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eral  use  of  manures  and  fertilizers,  may  often  be 
necessary  in  addition  to  drainage,  since  such  sods 
are  as  a  rule  deficient  in  phosphoric  acid  and 
potash,  and  although  composed  almost  entirely 
of  organic  matter  they  are  often  deticient  in 
available  nitrogen.  Lime  and  the  bulky  manures 
exert  a  beneficial  effect  on  the  texture  of  the 
soils,  rendering  them  more  porous,  and  thus  im- 
proving drainage  and  increasing  aeration  and 
nitrification.  Liberal  applications  of  wood  ashes 
also  improve  the  "texture  of  the  soil,  correct 
acidity,  and  favor  nitrification,  and  at  the  same 
time  furnish  potash  and  phosphoric  acid.  An 
application  of  a  mixture  of  kainit  or  muriate  of 
potash  with  some  cheap  phosphate,  such  as  fine- 
ground  Florida  phosphate,  may  be  substituted 
for  the  ashes.  The  untreated  mineral  phosphates 
have  been  used  with  advantage  on  muck  soils, 
the  decomposing  organic  matter  assisting  in  ren- 
dering the  phosphoric  acid  available.  There  are 
large  areas  of  sandy  lands  in  different  parts  of 
the  United  States  which  are  extremely  deficient 
in  plant  food,  but  which  prove  very  valuable 
for  a  variety  of  purposes,  but  especially  for  early 
crops,  when  they  are  properly  managed.  One 
of  the  first  requirements  of  such  soils  is  an  in- 
crease of  humus  to  improve  their  water-holding 
capacity.  The  most  effective  means  which  has 
been  found  for  increasing  the  humus  supply  in 
such  soils  is  the  growing  and  turning  under  of 
green  crops,  preferably  leguminous  plants,  which 
are  nitrogen  collectors.  Moderate  liming  has 
also  been  found  beneficial  in  many  cases. 

Methods    of  Investigation. —  Three   principal 
methods  are   employed   in   studying  the  charac- 
teristics and  requirements  of  soils,  namely,   (i) 
mechanical   and  chemical   analysis;    (2)    experi- 
ments  in  pots  or  boxes,  and    (3)    field  experi- 
ments.    The  nature  of  the  methods  pursued  in 
the   chemical   investigation  of   soils  has  already 
been  indicated.     The  object  of  mechanical  analy- 
sis is  to  separate  the  soil  into  particles  of  differ- 
ent degrees  of  fineness   so  that  a  basis  may  be 
secured   for   judging  of   the  physical   properties 
of   the  soil.     Mechanical   analysis  as  ordinarily 
practised  separates   a  soil   into  what   is  terrned 
skeleton     (consisting    of    coarse    particles    like 
gravel  and  coarse  sand  larger  than  0.5  millimetre 
in  size)   and  fine  earth,  which  includes  all  par- 
ticles passing  a  sieve  with  meshes  0.5  millimetre 
in  diameter.     The  fine  earth  is  further  separated 
into    some    six    different    grades,    ranging    from 
medium  sand  with  particles  0.25  to  0.5  millimetre 
in  diameter,  through  fine  sand,  silt,  to  clay,  the 
particles  of  which  are  less  than  0.005  millimetre 
in  diameter.    The  methods  of  mechanical  analysis 
which  have  been  employed  are  of  three  classes : 
(i)    hydraulic    (Hilgard,   Scheme,   Nobel);    (2) 
sedimentation      (Osborne,     Schloesing,     Knop), 
and   (3)   centrifugal.     The  methods  which  have 
been  most  commonly  used  in  the  LTnited  States 
are    modifications    either    of    Osborne's    beaker 
(sedimentation)   method  or  Hilgard's  elutriator 
(hydraulic)   method.     The  physical  examination 
of  a  soil  also  involves  determinations  of  water- 
holding   capacity,    rate   of   percolation,   capillary 
rise,    hygroscopicity,    adhesive    power,    etc.,    for 
all  of  which  ingenious  methods  have  been  de- 
vised. 

The  soils  of  the  United  States  have  been 
studied  to  a  considerable  extent  by  the  agricul- 
tural experiment  stations,  but  while  the  work 
of  the  stations   on   soils  has  been   quite   varied 


and  extensive  it  has  not  been  systematic.  The 
need  for  systematic  and  concerted  study  of  soils 
has,  however,  been  met  by  the  organization  and 
development  of  the  work  of  the  Bureau  of  Soils 
of  the  United  States  Department  of  Agriculture, 
which  undertakes  the  survey,  mapping,  and  study 
of  soils  on  a  scale  never  before  attempted  in  this 
country.  In  the  inauguration  of  this  work  "it 
was  recognized  that  differences  of  commercial 
value  could  be  seen  in  the  field  from  the  char- 
acter of  the  soil  and  from  its  relation  to  crops 
and  vegetation ;  that  it  was  quite  possible  to 
map  these  soil  areas  independently  of  the 
geology  of  the  area  or  the  exact  chemical  or 
physical  character  of  the  soil ;  that  the  proper 
course  was  to  construct  maps  in  the  field,  show- 
ing the  area  and  distribution  of  the  soil  types; 
to  explain  as  fully  as  possible  from  geological 
considerations  the  origin  of  the  soil,  and  to  have 
the  soil  chemist  and  physicist  study  the  differ- 
ences in  the  soil  types.  The  fact  is  recognized 
that  these  chemical  and  physical  properties  of 
the  soils  are  so  complex  and  difficult  that  it  may 
take  many  years  to  explain  them  through  labor- 
atory investigation ;  but,  pending  this  complete 
investigation,  the  maps  themselves  will  be  of  the 
utmost  value  to  the  agriculturists  in  indicating 
the  areas  over  which  certain  soil  conditions  are 
found  to  prevail.  It  is  clearly  recognized  that 
the  climate  has  much  to  do  with  the  relation  o{ 
soils  to  crops,  and  for  this  reason  a  brief  state- 
ment of  the  climatic  conditions  is  always  giverk 
in  the  reports.  It  is  also  recognized  that  certairi 
economic  conditions,  frequently  local,  have  a 
controlling  influence  upon  the  relative  croj> 
values  of  a  soil.  The  chief  among  these  are 
the  questions  of  ease  and  cost  of  transportation, 
the  market  conditions,  and  the  conditions  of 
labor  and  similar  social  conditions.  These  mat- 
ters are  brought  out  as  clearly  and  as  strongly 
as  possible  in  the  reports  of  the  work."  Exten- 
sive laboratory  investigations  supplemental  to  the 
field  operations  are  being  conducted  with  a  view 
to  determining  the  chemical  and  physical  prop- 
erties of  soils,  improving  methods,  and  working 
out  a   more   clearly   defined   classification. 

In  Germany  elaborate  soil  surveys  with  ref- 
erence to  physical  and  chemical  properties  and 
productive  and  taxable  value  of  the  land  are 
being  made  under  government  auspices  by  the 
"Laboratorium  fiir  Bodenkunde"  at  Berlin.  A 
systematic  chemical  survey  of  the  soils  of  Bel- 
gium is  being  made  under  the  direction  of  the 
Gembloux  Station.  In  France  soil  surveys  have 
been  undertaken  by  several  of  the  departments, 
the  soils  being  mapped  with  reference  to  their 
crop  adaptations  and  fertilizer  requirements.  Ii> 
Russia  soil  surveys  have  been  successfully  pros- 
ecuted in  several  of  the  governments,  and  Japan 
has  made  considerable  progress  in  work  of  this 
character. 

Bibliographv. —  Risler.  'Geologic  agricole' 
(Paris  1884-1895);  McConnell.  'Elements  of 
Agricultural  Geology>  (1902);  Marr,  '.-Vgricul- 
tural  Geology'  (1903)  ;  Shaler,  'The  Origin  and 
Formation  of  Soils*  (Twelfth  An,  Rpt.  U.  S. 
Geol.  Survev  1890-1,  I.,  pp.  213-245)  ;  Stock- 
bridge,  'Rocks  and  Soils'  (1895);  Merrill, 
'Rocks,  Rock-weathering,  and  Soils'  (1897); 
Fream,  'Soils  and  Their  Properties'  (1895); 
King,  'The  Soil'  (1898);  Hall,  'The  Soil> 
(1003)  ;  Storer,  'Agriculture'  (1897)  ;  Roberts, 
'The  Fertility  of  the  Land'    (1897);  Deherain, 
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♦Oiimie  agricole'  (Paris  1903);  Warington, 
•Physical  Properties  of  Soils'  (1900);  Dyer, 
Investigations  on  the  Rothamsted  Soils  (Bulle- 
tin 106,  Office  of  Experiment  Stations,  U.  S. 
Department  of  Agriculture,  1902)  ;  United  States 
Weather  Bureau  Bulletins  3,  4,  5,  Publications 
of  the  Bureau  of  Soils  of  the  United  States  De- 
partment of  Agriculture.  w.  h.  Beal, 
United   States   Department   of  Agriculture. 

Soil,  Physical  Properties  of.      See  Soil. 

Soil  Survey.     See  Soil. 

Soiling,  the  practice  of  feeding  green  crops 
fresh  friim  the  field  to  farm  stock,  either  as  an 
amendment  to  pasture,  or  as  a  substitute  for  it. 
It  has  attained  its  highest  development  on  the 
dairy  farm,  and  is  worthy  of  extension  to  other 
branches  of  stock-husbandry.  During  the  18th 
century  it  was  a  common  practice  in  Flanders 
and  was  discussed  by  the  agricultural  writers 
and  experimenters  of  that  day ;  and  in  1820 
Josiah  Quincy  directed  American  attention  to  the 
subject  in  a  series  of  essays  printed  in  'The 
Massachusetts  Agricultural  Journal,'  which  were 
later  issued  as  a  book  entitled  <The  Soiling  of 
Cattle.'  Arthur  Young,  with  other  writers, 
pointed  out  the  following  advantages  from  soil- 
ing: The  saving  of  land  and  fencing;  the 
economizing  of  food  and  greater  comfort  and 
better  condition  of  the  cattle;  greater  production 
of  milk,  and  the  acquirement  of  manure. 
Henry,  of  Wisconsin,  has  shown  that  one  acre 
of  soiling  crop  equals  about  two  and  a  half 
acres  of  good  blue-grass  pasture  for  feeding 
dairy  cows.  It  is  no  longer  debatable  whether 
or  not  soiling  is  profitable  under  most  conditions. 
Abundant  testimony  is  forthcoming  to  show  its 
advantages  and  the  gain  to  be  derived  from  even 
partial  soiling  as  an  amendment  to  pasture.  The 
question  whether  soiling  should  be  substituted 
entirely  for  grazing  must  be  decided  by  the  cir- 
cumstances involved.  On  rocky  hill-pastures  of 
low  value,  grazing  cannot  be  discarded,  while  on 
high-priced,  easily-tilled  land,  near  markets,  and 
where  labor  can  be  obtained,  the  soiling  system 
has  a  place. 

NEW   JERSEY   SCHEME. 


Species  of  crop 

Time  of  seeding 

Approximate  time 
ot  feeding 

Winter  Rye   

Winter  Wheat  .  .  . 
Crimson  Clover  .  . 

Oats  and  Peas . 

Oats  and  l*eas. . .. 
Mixed  grasses   . .  . 

Oats  and  l*eas 

Cowpeas     

September 
September 
September 
April   I 
April    10 
September 
May  10 
May  20 
June  I 
June  20 
June  10 
June  20 
July  10 
July  20 
July   1 
Au:.,'ust  10 
August  20 

May  i-io 
May  10-20 
May  20-June  I 
Tune  1-10 
Tune  10-20 
June  20—30 
July   1-10 
July    10-20 
July  20— Aug.   X 
Aug.  1-10 
Aug.  10-20 
Aug.  20-Sept.    X 
Sept.    I— 10 
Sept.  10-20 
Sept.  20-Oct.   10 
Oct.   10-20 
Oct.  20-30 

Japanese  Millet   . . 

Corn    

Soy   licans 

Japanese  Millet  .  . 
Corn    .  . 

Barley  and  Teas. . 
Barley  and  I'eas.  . 

In  the  soiling  system  it  is  essential  to  have 
a  succession  of  crops,  and  in  selecting  these  due 
consideration  must  be  given  to  the  number  of 
animals  to  be  fed,  t!ic  time  when  the  crops  will 
he  needed,  and  the  number  of  days  required  for 
their  development.  Fcir  partial  soiling  in  the 
summer,  alfalfa  and  two  plantings  of  corn,  with 
sowings  of  peas  and  oats  at  intervals,  will  fur- 
nish abundant  feed.  Where  complete  soiling  is 
pursued,  some  such  succession  of  crops  must  be 


grown  as  outlined  by  Phelps  for  Connecticut, 
Voorhees  for  New  Jersey,  and  Lindsey  for 
Massachusetts. 

For  the  Southern  and  Western  States  this 
scheme  could  be  modified.  A  good  rotation  of 
crops  should  be  arranged  so  that  two  or  three 
crops  may  be  grown  on  the  same  land  during 
one  year.  Alfalfa  should  be  grown  wherever 
possible,  as  it  can  be  cut  from  May  to  Septem- 
ber, and  is  relished  by  all  stock,  while  the  ex- 
penditure for  labor  is  at  a  minimum.  Corn  gives 
a  large  yield  at  comparatively  little  cost.  Two 
serious  factors  in  the  complete  soiling  system  are 
that  the  labor  bill  is  high  where  land  is  continu- 
ously under  tillage,  and  that  the  crop  producing 
power  of  the  soil  is  speedily  reduced  unless 
it  is  maintained  by  abundant  manuring  or 
fertilizing. 

Consult:  Phelps,  'Bulletins  8,  9,'  Storrs  Agr. 
Exp.  Sta.,  Connecticut;  Lindsey,  'Bulletin  39,' 
Hatch  Agr.  Exp.  Sta.,  Massachusetts ;  Henry, 
'Report  for  1885,'  Agr.  Exp.  Sta.  of  Wisconsin; 
Armsby,  'Report  for  1889,'  Agr.  Exp.  Sta.  of 
Pennsylvania;  Wilson,  'Bulletin  15,'  Agr.  Exp. 
Sta.  of  Iowa;  Voorhees,  'Fertilizers'  (New 
York  1900)  ;  Henry,  'Feeds  and  Feeding* 
(Madison,  Wis.,  1900);  Jordan,  'Feeding  of 
Animals'  (New  York  1901)  ;  Peer.  'Soiling, 
Soiling  Crops,  and  Ensilage'  (Ithaca,  N.  Y., 
1903)-  Samuel  Eraser, 

Instructor  in  Agronomy  Cornell  University. 

Soissons,  swa-sori,  France,  a  city  in  the 
department  of  Aisne,  51  miles  northeast  of  Paris 
on  the  Aisne  River.  It  is  an  episcopal  sec,  and 
the  old  cathedral  (12th  century)  contains  a 
library,  with  a  valuable  collection  of  manu- 
scripts. Here  stands  the  venerable  abbey  of  St. 
Jean  des  Vignes  (1076),  where  Thomas  a 
Becket  sought  refuge  when  e.xiled ;  the  Rom- 
anesque church,  Saint  Peter  (12th  century)  ;  No- 
tre Dame  and  Saint  Lcger.  The  chief  secular 
buildings  are  a  museum  of  antiquities  and  a  pub- 
lic library,  with  30,000  volumes  ;  besides  a  college 
and  two  seminaries,  and  a  hospital.  There  are 
interesting  Roman  antiquities,  including  the 
ruins  of  a  large  amphitheatre,  coins,  mosaics, 
sculptures,  and  vases.  Near  the  suburb  of  Saint 
Vaast  lies  the  village  of  Saint  Medard,  the  site  of 
a  revered  abbey  with  seven  churches,  a  famous 
place  of  pilgrimage.  Soissons  has  oil-mills, 
stocking  factories,  and  tanneries,  and  a  large 
trade  in  grain,  flour,  and  beans.  The  town  has 
been  the  scene  of  many  important  historical 
events,  the  battle  ground  of  fierce  armies,  and 
has  often  changed  liands.     Pop.  (1901)  10.568. 

Sojourner  Truth,  .American  abolitionist: 
b.  Ulster  County,  N.  Y.,  about  1775;  d.  Battle 
Creek,  Mich.,  26  Nov.  1883.  She  was  born  a 
slave,  and  received  the  name  of  Isabella  Ilarden- 
berg.  That  of  Sojourner  Truth  she  claimed  to 
have  been  revealed  to  her  by  God  as  designating 
her  mission  in  the  world.  By  the  act  of  the 
New  York  Legislature  of  1827  abolishing  slavery 
in  that  Stale,  she  became  free,  and,  having  gone 
to  New  York,  was  brought  to  the  allention 
of  Susan  B.  .Anthony  and  other  well-known 
abolitionists  and  reformers.  Encouraged  by 
them,  she  began  her  career  as  a  public  lecturer, 
at  first  upon  the  slave  question  and,  after  the 
emancipation  of  her  people,  as  an  advocate  of 
women's  rights  and  in  the  cause  of  temperance. 
I'or  many  years  she  endeavored  to  secure  from 
the  govermnent  of  the  United  Stales  a  grant  of 
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public   lands   for  the  establishment   of  a  negro 
colony. 

Sokoto,  so-ko'to,  Nigeria,  Central  Africa, 
(i)  Capital  of  the  government  of  the  same  name, 
situated  on  a  long  ridge.  i8  miles  east  of  Warnu, 
■which  forms  a  joint  capital.  It  is  surrounded  by 
a  wall  and  is  well  built  in  Moorish  style.  There 
are  important  manufactures  of  muslin,  shoes, 
iron-work,  etc.,  and  there  is  an  active  trade. 
Pop.  80,000.  (2)  A  semi-dependent  native  gov- 
ernment, bounded  by  Sudan  on  the  north,  the 
River  Benue  on  the  south,  and  on  the  east  and 
west  by  the  native  kingdoms  of  Bornu  and 
Gandu,  respectively.  Its  area  is  about  200,000 
square  miles.  The  general  relief  is  flat,  but  in 
the  province  of  Adamawa  rises  to  an  altitude  of 
10,000  feet.  It  is  well  watered,  and  there  are 
large  deposits  of  excellent  iron  ore.  The  ruling 
race  is  the  Fulah.  Their  subjects  —  the  Haussa 
and  various  negro  tribes  —  form  the  popula- 
tion. In  1885,  the  sultan  of  Sokoto  put  his 
kingdom  under  the  protectorate  of  Great  Britain 
and  granted  to  the  Royal  Niger  Company 
the  monopoly  of  trade.     Pop.   12,000,000. 

Sol-fa,  Tonic  Sol-fa,  or  Movable  Doh, 
System,  a  modern  scientific  method  01  classi- 
fying, e.xplaining,  and  teaching  the  facts  of 
music,  of  especial  value  in  the  acquisition  of  the 
art  of  sight-singing.  The  system  proceeds  on 
the  principle  of  giving  the  chief  prominence 
to  the  fact  that  there  is  in  reality  but  one  scale 
in  music,  which  is  raised  or  lowered  according 
to  the  pitch  of  the  key.  The  seven  notes  of  the 
diatonic  scale  are  represented  by  the  solfeggio 
(q.v.)  syllables,  or  rather  modifications  of  them 
—  Doh,  Ray,  Me,  Fah,  Soh,  L.vh,  Te  ;  Doh 
standing  for  the  keynote  in  whatever  key  the 
music  is  written.  In  the  early  exercises  the 
pupils  are  accustomed  to  a  scale  or  diagram, 
called  the  Modulator,  representing  pictorially 
the  e.xact  intervals  of  a  key, 
with  the  semitones  in  their 
proper  places.  In  written  music 
only  the  initial  letters  of  the 
solfeggio  syllables  are  used  — 
d,  r,  m,  f,  s,  1,  t ;  the  higher 
octaves  of  a  given  note  being 
distinguished  by  a^  above,  as 
d',  r' ;  and  the  lower  by  a  1  or  2 
below,  mi,  m?.  The  name  of 
the  key  is  prefixed  to  a  tune 
as  its  signature,  as  "Key  A," 
"Key  B  flat"  — the  keynote 
being,  in  all  the  major  keys, 
DoH.      To    indicate    rhythm    a 

perpendicular    line         precedes 

the  stronger  or  louder  accent, 
a  colon :  the  softer  accent,  and, 
where  necessary,  a  shorter  per- 
pendicular line  I  the  accent 
of  medium  force.  A  note  im- 
mediately following  an  accent 
mark  is  supposed  to  occupy  the 
time  from  that  accent  to  the 
ne.xt.  A  horizontal  line  indi- 
cates the  continuance  of  the 
previous  note  through  another 
pulse  or  beat.  A  dot  divides 
a  pulse  into  equal  subdivisions. 
A  dot  after  a  mark  of  con- 
Modulator,        tinuance      indicates      that     the 


previous  note  is  to  be  continued  through  half 
that  pulse.  A  comma  indicates  that  the  note 
preceding  it  fills  a  quau^r  of  the  time  from  one 
accent  to  the  next ;  a  dot  and  comma  together 
three  quarters.  An  inverted  comma  '  is  used 
to  denote  that  the  note  preceding  it  fills  one 
third  of  the  time  from  one  accent  to  the  next. 
An  unfilled  space  indicates  a  rest  or  pause  of 
the  voice.  A  line  below  two  or  more  notes 
signifies  that  they  are  to  be  sung  to  the  same 
syllable.  The  following  example  of  the  tonic 
sol-fa  shown  alongside  of  the  ordinary  notation, 
illustrates  most  of  the  features  named : 


|.„i 


My  Country  *Tis  of  Thee. 


In  modulating  into  a  new  key  the  note 
through  which  the  transition  iS  taken  is  indi- 
cated by  a  combination  of  the  syllabic  name 
which  it  has  in  the  old  key  with  that  which  it 
has  in  the  new  —  me  lab,  for  example,  being 
conjoined  into  m'lah,  and  in  writing  this  note 
(termed  a  bridge  note)  the  initial  letter  of  its 
syllable,  as  a  member  of  the  old  key,  is  placed 
in  small  size  before  and  above  the  initial  of  the 
syllable  of  the  new,  as  ™1  ds.  In  tlie  case 
however,  of  an  accidental,  where  the  transition 
is  but  momentary,  a  sharpened  note  changes  its 
syllabic  vowel  into  e,  and  a  flattened  note  into 
aw,  spelled  a,  as  fah,  fe,  soh,  se,  te,  ta.  In 
the  minor  mode  lab  is  the  keynote ;  the  sharp 
si.xth  is  called  bay,  and  the  sharp  seventh  se. 
The  signature  of  the  key  of  A  minor  is  "Key 
C  ;  lab  is  A. 

The  method  of  teaching  is  of  equal  impor- 
with  the  notation  itself.  For  a  full  explanation 
of  this  system,  consult  Curwen,  "Course  of  Les- 
sons and  Exercises  in  Tonic  Sol-fa.'  Its  advo- 
cates maintain  that  it  possesses  advantages  over 
the  common  system  in  the  facility  of  its  ac- 
quisition ;  the  distinctness  with  which  it  indi- 
cates the  keynote  and  the  position  of  the  semi- 
tones ;  the  cheapness  with  which  it  is  printed ; 
and  the  manner  in  which,  they  say,  it  explains 
the  proper  mental  effects  of  notes  in  harmony 
and  key-relationship,  and  employs  them  in 
teaching.  It  has,  however,  been  objected  to  by 
others,  from  its  withdrawal  of  the  direct  indi- 
cation of  both  absolute  and  relative  pitch  to 
the  eye  which  exists  in  the  common  notation, 
from  its  limited  applicability  to  instrumental 
music,  and  from  its  acquirement  not  being,  like 
that  of  the  ordinary  notation,  an  introduction 
to  the  world  of  musical  literature.  It  presents, 
however,  no  barrier,  but  rather  a  road  to  the 
acquisition  of  the  older  notation ;  and  its  wide- 
spread use  and  the  testimony  of  the  general 
body  of  practical  teachers  are  eloquent  argu- 
ments  in   its   favor. 

In  the  history  of  music  various  attempts 
have  been  made  to  introduce  a  musical  nota- 
tion in  which  the  staff  with  its  lines  and 
spaces  is  dispensed  with.  Jean  Jacques  Rous- 
seau suggested,  but  afterward  discarded,  a  nota- 
tion where  the  notes  of  the  scale  were  indi- 
cated by  the  .Arabic  numerals  —  a  principle 
which  is  the  chief  feature  of  the  Cheve  system, 
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largely  used  in  France,  the  time-names  of 
which  have  been  adopted  by  the  Tonic  Sol-fa 
system.  The  latter  system,  similar  to  Rous- 
seau's in  its  leading  features,  has  been  pro- 
moted chiefly  by  the  Rev.  John  Curwen  (q.v.), 
who  obtained  his  main  principles  about  1840 
from  Miss  Glover,  a  teacher  at  Norwich.  It 
has  been  brought  into  almost  general  use  in  the 
singing-schools  of  Great  Britain  and  her  colo- 
nies, but  its  introduction  into  the  United  States 
has  not  met  with  any  conspicuous  success.  Of 
the  children  in  English  primary  schools  who 
can  sing  from  notes  80  per  cent  learn  on  this 
system,  which  has  replaced  the  "Fixed  Do"  sys- 
tem of  Hullah,  its  rival  in  earlier  days.  The 
London  Tonic  Sol-fa  College,  founded  in  1869, 
with  its  system  of  examinations,  carries  on  a 
vast  amount  of  useful  work. 

So'lan  Goose,  the  common  gannet  (q.v.). 

Solanaceae,  the  nightshade  family,  an  order 
of  plants  containing  about  1,500  species  arranged 
in  70  genera,  mostly  herbs  and  shrubs  widely 
distributed  in  warm  climates,  and  especially  in 
tropical  America.  They  are  usually  malodorous 
and  are  characterized  by  alternate,  lobed,  or  un- 
divided leaves,  monopetalous  flowers  of  various 
colors  and  sizes  arranged  in  various  ways  — 
fascicles,  cymes,  solitary,  and  followed  by  two-, 
to  many-celled  fruits  with  numerous  seeds.  The 
order  is  of  wide  economic  importance,  since  it 
contains  several  leading  food-plants  such  as  the 
potato,  tomato,  tobacco,  cayenne,  red  or  garden 
pepper,  and  various  weeds  and  garden  plants,  as 
the  petunia,  jimson-weed,  mandrake,  and  others. 
The  typical  and  foremost  genus  is  Solannin,  of 
which  more  than  500  species  have  been  described, 
mostly  natives  of  tropical  America.  They  are 
smooth,  downy  or  spiny  plants  with  white  or  blue 
axillary  flowers  borne  singly,  in  cymes,  or  in 
fascicles,  followed  by  roundish  two-celled  berries 
containing  many  kidney-shaped  seeds.  The 
principal  species  is  6".  tuberosum,  the  common 
potato  (q.v.),  in  which,  as  in  many  other  mem- 
bers, is  found  an  alkaloid,  solanin,  reputed  to 
produce  unpleasant  physiological  efi'ccts  when 
the  plants  are  eaten  to  excess,  i".  melongcna,  the 
egg-plant,  is  another  leading  food-species.  It 
was  formerly  regarded  as  noxious ;  on  which  ac- 
count (jirarde  (1597)  entreats  his  countrymen 
to  eschew  it.  S.  avicularc  or  laciniatuDi  is  the 
kangaroo  apple  of  Australia  and  New  Zealand, 
where  its  fruits  are  eaten.  S.  muricantum,  the 
pepino,  melon-pear  or  melon-shrub,  yields  an 
edible  fruit  suggesting  an  acid-flavored  egg-plant 
fruit.  It  is  grown  to  a  small  extent  in  the 
United  States.  The  fruits  of  several  East  Indian 
species  arc  eaten  either  alone  or  in  curries,  etc. 
Two  European  species,  5".  nigrum,  the  common 
nightshade,  and  S.  dulcamara,  the  bitter-sweet, 
are  common  weeds  in  the  United  States.  The 
horse  nettle  (S.  carnlincnsc)  and  S.  rostratum 
are  native,  spiny  weeds.  Several  species  were 
formerly  used  in  medicine  and  still  are  in  the 
Orient.  S.  sal'onaccutii  yields  berries  which  are 
used  as  a  substitute  for  soap.  Several  species, 
particularly  S.  jasminotdcs,  the  potato  vine,  and 
S.  scafcrthiauum,  arc  popular  greenhouse  plants 
of  easy  culture. 

Sol'anine  (CsiHar.NOT),  a  substance  ob- 
tained from  the  Solatium  inammosum  of  the 
Antilles.  It  is  also  found  in  the  berries  of  the 
S.  nigrum,  as  well  as  in  the  leaves  and  stems  of 


bittersweet  (S.  dulcamara).  To  obtain  it  am- 
monia is  poured  into  the  filtered  juice  of  the 
berries,  when  a  grayish  matter  falls  down,  which 
is  collected  on  a  filter,  washed,  and  treated  with 
boiling  alcohol.  The  solanine  precipitates  from 
this  by  evaporation.  It  is  an  opaque,  white, 
somewhat  pearly-looking  powder;  without  smell; 
very  bitter ;  fusible  below  100°  C. ;  decomposable 
at  a  higher  temperature ;  insoluble  in  water, 
ether,  oil  of  olives,  and  essence  of  turpentine; 
but  very  soluble  in  hot  alcohol,  from  which  it 
crystallizes  in  slender,  silky  needles.  It  combines 
with  acids,  forming  salts.  It  is  eminently  eme- 
tic, and  even  in  small  doses  is  poisonous. 

Solar  Corona,  in  astronomy,  the  portion 
of  tile  aureola  observed  during  total  eclipses  of 
the  sun,  which  lies  outside  tlie  region  of  col- 
ored prominences.  The  region  of  colored 
prominences  is  called  the  chromosphere.  See 
Sun. 

Solar  Cycle.     See  Chronology. 

Solar  Engine.     See  Sol.\r  :Motor. 

Solar  Microscope,  an  instrument  by  means 
of  whicli  a  magnified  image  of  a  small  trans- 
parent oliject  is  projected  on  a  screen,  the  light 
employed  being  sunlight.  The  solar  microscope 
is  really  a  magic  lantern,  in  which  the  micro- 
scopic object  is  afii.xed  to  a  clear  plate,  and  the 
light  employed  bright  sunlight  reflected  into  the 
instrument. 

Solar  Motor,  a  mechanism  for  securing 
motive  power  from  the  sun.  For  many  years  the 
attention  of  inventors  has  been  directed  to  the 
question  of  utilizing  the  direct  rays  of  the  sun  as 
a  substitute  for  coal,  wood,  or  other  fuel ;  large 
burning-glasses  or  reflectors  being  the  general 
form  of  the  various  machines.  A  so-called 
"burning  mirror,"  made  in  France  by  Villctle, 
was  four  feet  in  diameter,  and  produced  so  in- 
tense a  heat  that,  according  to  the  report,  it 
melted  cast  iron  in  16  seconds.  In  England,  a 
Mr.  Parker  years  ago  built  a  lens  about  three 
feet  in  diameter,  which  melted  a  cube  of  cast 
iron  in  three  seconds,  and  granite  was  fused  in 
one  minute.  This  result  was  produced  from  a 
concentrating  surface  of  seven  square  feet ; 
which  suggests  that  if  the  reflector  could  be 
made  so  that  the  field  of  concentration  would  be 
a  square  mile  the  iron  would  melt  in  less  than  a 
millionth  of  a  second,  suggesting  the  possibilities 
in  this  direction  with  enormous  reflectors,  or 
groups  of  small  ones.  It  was  for  a  long  time 
difiicult  to  build  a  concave  mirror  of  very  large 
size,  but  this  was  finally  overcome  by  having  the 
surface  of  the  concave  mirror  covered  with 
small  pieces  of  glass,  or  mirrors,  each  of  which 
is  so  placed  that  the  light  or  reflection  from  each 
side  is  thrown  upon  the  same  spot,  the  sum 
total,  or  the  amount  of  heat  centralized,  being 
e(|uivalent  to  the  amount  reflected  by  each  glass, 
multiplied  by  the  number  of  mirrors.  In  Europe 
the  early  solar  glasses  were  generally  of  two 
kinds;  that  is,  the  heat  was  concentrated  in  two 
ways  —  by  reflection  from  polished  concave  mir- 
rors and  by  refraction  through  a  convex  lens. 
The  earliest  use,  centuries  ago,  of  such  a  con- 
trivance was  theoretically  to  dazzle  or  blind  nn 
enemy,  metnl  disks  being  employed  ;  but  nearly 
all  such  devices  failed  to  be  of  any  practical 
value.  Sir  William  llcrschel  experimented  with 
the  sun's  heat  in  Africa;  and  Captain  Ericsson 
made    a    number    of    studies    in    this    direction 
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and  exhibited   a  solar  motor  in   New   York  in 
1884. 

Within  recent  years  a  successful  sun  motor 
has  been  built  at  South  Pasadena,  Cal.,  and  here 
an  automatic  engine  is  run  by  the  heat  of  the 
sun.  In  appearance  the  motor  resembles  a  huge 
disk  of  glass,  and  at  a  distance  might  be  taken 
for  a  windmill;  but  the  disk  is  a  reflector  53  feet 
6  inches  in  diameter  on  top.  and  15  feet  on  the 
bottom.  The  inner  surface  is  made  up  of  1,788 
small  mirrors,  arranged  so  that  they  concentrate 
the  sun  upon  the  central  or  focal  point.  Here 
is  suspended  the  boiler,  which  is  13  feet  6 
inches  in  length,  and  holds  100  gallons  of  water, 
leaving  eight  cubic  feet  for  steam.  The  motor 
is  attractive  in  appearance ;  built  lightly,  sup- 
ported by  seeming  delicate  shafts,  though  in 
reality  strong  enough  to  resist  a  wind  pressure 
of  100  miles  an  hour.  The  reflector  must  face 
the  sun  exactly,  and  as  heavy  as  it  is,  weighing 
tons,  it  can  be  easily  moved.  It  stands,  after  the 
fashion  of  the  telescope,  upon  an  equatorial 
mounting,  the  axis  being  north  and  south ;  the 
reflector  follows  the  sun,  regulated  by  a  clock, 
the  work  being  automatic,  as,  in  fact,  is  every- 
thing about  it.  The  true  focus  is  shown  by  an 
indicator,  and  in  about  an  hour  after  it  is  ad- 
justed the  boiler  is  seen  to  have  attained  a  white 
heat  and  the  steam  gauge  registers  150  pounds. 
The  steam  is  carried  from  the  suspended  boiler 
to  the  engine  in  a  flexible  phosphor-bronze  tube 
and  returns  again  from  the  condenser  to  the 
boiler  in  the  form  of  water,  so  that  the  boiler  is 
kept  automatically  full.  The  engine  is  oiled  au- 
tomatically, and  when  the  disk  is  once  turned, 
facing  the  sun,  it  runs  all  day  as  independent  of 
an  engineer  as  does  a  windmill.  The  amount  of 
heat  concentrated  in  the  boiler  by  the  1,788  mir- 
rors cannot  be  realized,  as  nothing  can  be  seen 
but  a  small  cloud  of  escaping  steam;  but  should 
a  man  climb  upon  the  disk  and  cross  it  he  would 
literally  be  burned  to  a  crisp  in  a  few  seconds. 
Copper  is  melted  in  a  short  time,  and  a  pole  of 
wood  thrust  into  the  magic  circle  flames  up  like 
a  match.  That  the  moior  is  a  success  is  seen  by 
the  work  it  is  doing  —  pumping  water  from  a 
well,  illustrating  the  possibilities  of  cheap  irri- 
gation and  lifting  1.400  gallons  a  minute.  The 
motor  has  produced  results  equal  to  10  horse- 
power. In  the  cloudless  regions  of  the  West  the 
solor  motor  promises  to  give  a  great  impetus  to 
the  development  of  arid  lands. 

Solar  Parallax.     See  Par.\llax. 

Solar  Star.     See  Stars. 

Solar  System,  that  collection  of  bodies 
of  which  the  earth  on  which  we  dwell  is  one, 
and  which  are  distinguished  from  all  other 
bodies  in  the  universe  by  having  the  sim  as 
the  centre  of  their  motions.  The  bodies  of 
this  system  may  be  classified  as  follows : 

1.  Tlie  Sun. — -The  great  central  body,  shed- 
ding its  light  and  heat  on  all  the  other  bodies 
and,  by  its  powerful  attraction,  keeping  them 
in  their  several  orbits.  It  is  the  fountain-head 
of  all  life  on  the  earth.  It  is  about  750  times 
as  massive  as  all  the  other  bodies  of  the  system 
put  together;  hence  its  attractive  power  on  all 
these  bodies.  For  a  full  description  of  this  great 
luminary,  see  Su.n. 

2.  The  Planets. —  Bodies  which  revolve  round 
the  sun  in  elliptic  orbits,  generally  differing 
little  from  circles.     The  planets  are  opaque,  and 


are  therefore  visible  to  us  only  by  reflecting  the 
light  of  the  sun.  They  are  divided  into  two 
classes,  major  and  minor  planets. 

The  major  planets  are  eight  in  number; 
their  names,  distances  and  many  other  particulars 
respecting  them  will  be  found  in  the  table  ap- 
pended to  this  article.  It  will  be  seen  that  the 
most  distant,  Neptune,  is  more  than  70  times 
as  far  from  the  sun  as  the  nearest.  Mercury.  .'\n 
idea  of  the  arrangement  of  the  planets  will  be 
gathered  from  the  accompanying  plate. 

It  will  be  noticed  by  the  plate  that  there 
is  a  gap  between  the  orbits  of  Mars  and  Jupiter. 
This  is  filled  by  the  second  class  of  plar.ets. 
called  minor  flanets  or  asteroids.  These  bodies 
are  much  smaller  than  the  major  planets,  and 
generally  revolve  in  more  eccentric  orbits.  It 
is  impossible  to  say  exactly  how  numerous  they 
may  be ;  more  than  600  are  now  known,  new 
ones  constantly  being  discovered,  and  there  may 
be  hundreds,  or  even  thousands,  so  small  that 
they  have  not  been  discovered,  and  may  never  be 
separately   recognized.     See  Asteroids. 

3.  The  Satellites  of  the  Planets. —  All  the 
major  planets,  with  the  exception  of  the  two 
inner  ones,  have  one  or  more  smaller  bodies 
revolving  round  them  and  accompanying  them 
in  their  courses  round  the  sun.  In  this  re- 
spect each  of  the  planets  having  satellites  may 
be  said  to  form  a  solar  system  in  miniature, 
since  the  motion  of  the  satellites  round  the 
planet  is  quite  similar  to  that  of  the  latter  round 
the  sun.     The  number  of  satellites  is  as  follows: 

Satellites 

The   Earth    i 

Mars    2 

Jupiter     5 

Saturn    8 

Uranus    4 

Neptune    1 

There  are,  therefore,  21  satellites  now  known. 
The  system  formed  by  a  planet  and  its  satel- 
lites is  designated  by  the  name  of  the  planet. 
Thus  we  have  the  Martian  System,  the  Jovian 
System,  the  Saturnian  System,  etc. 

4.  Yet  another  class  of  bodies  are  comets 
and  meteoric  bodies.  Comets  generally  revolve 
in  orbits  so  eccentric  that,  during  the  greater 
part  of  their  course,  they  are  entirely  invisible, 
even  to  telescopic  vision.  A  few  are  known 
to  revolve  within  the  orbit  of  Jupiter,  and  all 
that  we  can  observe  must  have  their  perihelion 
not  more  than  two  or  three  times  as  far  as 
the  earth's  orbit  —  otherwise  they  would  be  for- 
ever invisible.  Their  times  of  revolution  vary 
all  the  way  from  three  years  to  unknown  thou- 
sands of  years.  Those  having  long  periods  go 
far  beyond  the  orbit  of  Neptune  during  their 
course.  No  limit  can  be  set  to  their  number. 
Kepler's  remark  that  the  heavens  may  be  as 
full  of  comets  as  the  sea  of  fish,  though  prob- 
ably an  exaggeration,  is  well  fitted  to  give  an 
idea  of  the  possible  number  of  these  bodies. 
It  is  certain  that  only  an  insignificant  fraction 
of  the  total  number  has  ever  been  seen  by  human 
eye.     See  Comets. 

5.  The  meteorites  or  meteors,  which  must  be 
countless  millions  of  millions  in  number,  are 
so  minute  that  we  never  see  them  individually 
except  when  they  strike  our  atmosphere  and 
form  a  shooting  star.  (See  Meteors.)  They 
may  be  classed  with  comets,  because  the  latter 
are  probably  of  meteoric  constitution ;  perhaps 
made  up  of  meteors. 


SUN    (OR    SOl.AK)   MOTOR. 
Back   and   Side   Virw-^  of  llu'    Rrtlcclor. 


SOLAR  SYSTEM 


A  remarkable  feature  of  the  solar  system  is 
the  clear  separation  of  the  eight  major  planets 
into  two  groups,  equal  in  numbers,  each  com- 
prising four  planets  with  distinctive  character- 
istics. The  inner  four,  of  which  our  earth  is 
one,  are  dense  and  highly  compressed  solid 
bodies.  The  four  planets  of  the  outer  group 
are  many  times  more  massive  than  the  inner 
cncs,  the  least  massive  of  all,  Uranus,  being 
seven  or  eight  times  as  weighty  as  the  four 
inner  ones  put  together.  As  compared  with  the 
inner  group,  the  planets  of  the  outer  group 
are  also  distinguished  by  being  larger  in  a 
.yet  greater  proportion  than  they  are  massive. 
Any  one  of  the  inner  group  would  be  a  small 
object  alongside  the  smallest  of  the  outer  group. 
A  similarity  of  constitution  also  seems  to  mark 
the  outer  planets ;  it  is  highly  probable  that 
all  are  surrounded  by  dense  atmospheres  —  in 
■fact,  that  each  consists  of  a  comparatively  small 
nucleus  surrounded  by  a  gaseous  envelope  with 
clouds  floating  in  it  as  they  do  in  our  atmos- 
phere. 

Possible  Unknoii'ii  Planets. —  The  excessive 
motion  of  the  perihelion  of  Mercury,  as  well  as 
the  general  interest  in  the  subject,  raises  the 
question  as  to  other  planets,  and  has  led  to 
very  careful  searches  for  planets  between  Mer- 
cury and  the  sun.  If  such  planets  exist,  they 
must,  from  time  to  time,  pass  between  us  and 
the  sun,  so  as  to  be  visible  on  the  disk  of  the 
latter.  Several  observers,  studying  the  sun, 
have  supposed  that  they  saw  such  objects.  But 
there  is  no  doubt  that  they  were  mistaken. 
For  20  years  past  the  sun  has  been  photographed 
almost  every  day,  as  well  as  constantly  scanned 
by  the  telescope,  in  Europe  and  in  America. 
No  photograph  has  ever  shown,  and  no  really 
experienced  observer  has  ever  seen  anything 
of  the  sort.  If  such  bodies  exist  they  must, 
therefore,  be  too  small  to  be  seen  projected  on 
the  sun.  Another  way  of  detecting  such  bodies 
would  be  by  scanning  the  neighborhood  of  the 
sun  during  total  eclipses.  This  has  been  done 
at  almost  every  such  eclipse  during  the  last  30 
years.  Moreover,  in  recent  times,  photography 
has  been  called  to  the  aid  of  the  search,  espe- 
cially by  the  Lick  Observatory,  in  California. 
In  one  of  the  attempts,  stars  were  photographed 
down  to  nearly  the  eighth  magnitude;  but 
nothing  was  ever  found  except  known  stars. 
We  may  therefore  regard  the  non-existence  of 
any  visible  planet  between  Mercury  and  the 
sun  as  well   proved. 


The  question  whether  there  may  be  a  planet 
beyond  Neptune  is  not  so  easily  settled.  We 
can  only  say  that  no  such  planet  has  ever  been 
found,  and  that  there  is  no  evidence  of  any 
action  on  Uranus  or  Neptune,  which  we  should 
attribute  to   an  unknown   body. 

The  planets  are  all  so  distant  from  us 
that,  to  the  naked  eye,  they  appear  like  stars. 
For  the  most  part  the  five  nearest  to  us  would 
be  classed  among  the  brightest  of  the  stars, 
Venus  and  Jupiter  being  generally  brighter  than 
any  fixed  star.  They  are  also  distinguished 
from  the  stars  by  their  apparent  motions,  which 
may  be  seen  by  watching  them  from  night  to 
night.  Their  apparent  situations  relatively  to 
the  sun  are  called  aspects.  The  latter  are  differ- 
ent according  to  whether  the  orbit  of  the  planet 
is  inside  or  outside  that  of  the  earth ;  that  is, 
whether  it  is  an  inferior  or  superior  one.  A 
glance  at  the  arrangement  of  the  system  will 
show  that  the  inferior  planets.  Mercury  and 
Venus,  can  never  be  seen  in  the  opposite  direc- 
tion from  the  sun,  but  only  seem  to  swing  back 
and  forth  on  each  side  of  the  sun  as  they  per- 
form their  revolutions  around  this  luminary. 
Their  apparent  distance  east  or  west  from  the 
sun  at  any  time  is  called  their  elongation.  .■Kt 
the  greatest  elongation,  Venus  is  about  45  de- 
grees from  the  sun,  and  Mercury  at  different  dis- 
tances, generally  ranging  between  20  and  30 
degrees,  according  to  its  position  in  its  very 
eccentric  orbit.  But  the  superior  planets  seem 
to  course  relatively  to  the  sun  all  the  way  round 
the  sky  in  performing  their  revolution.  When  in 
the  opposite  direction  from  the  sun  they  are  .said 
to  be  in  offosilion.  This  is  the  most  favorable 
time  for  observing  them,  because  they  are  then 
nearest  to  the  earth,  and  their  visible  hemi- 
sphere is  fully  illuminated.  They  then  rise 
about  the  time  of  sunset,  and  cross  the  meridian 
about  midnight. 

The  inferior  planets  pass  by  the  sun  during 
their  apparent  swinging  from  one  side  to  the 
other.  When  they  pass  on  our  side  of  the  sun 
they  are  said  to  be  in  inferior  conjunction;  when 
beyond  the  sun,  in  superior  conjunction.  These 
conjunctions  take  place  at  fairly  regular  inter- 
vals. The  best  time  to  see  an  inferior  planet 
is  in  the  evening,  some  time  before  inferior  con- 
junction; or  in  the  early  morning  twilight,  some 
time  after  it. 

The  elements  of  the  planets  and  their  satel- 
lites are  given  in  the  following  tables.  The 
plate  shows  the  most  important  relations  exist- 
ing among  the  elements  of  the  planets : 


Planet 

Distance  from  the   Sun 

Distance  from  the  Karlh 

Time  of 
Revolution 

round 
the  Sun 

Synodic 

Mean 

Greatest 

Least 

Greatest 

Least 

Mercury     

Miles 
36,000,000 

67,200,000 

92.900.000 

141.500,000 

483,000,000 

886,100,000 

1,782,000,000 

2,792,000,000 

Miles 
43.400,000 

67,700.000 

94.500,000 

154.700,000 

506.600,000 

935,800,000 

1,864.500,000 

2,817,000,000 

Miles 

28,600,000 

66,700,000 

91,300,000 

128,300,000 

460,000,000 

836.400,000 

1.699,600,000 

2,767,000,000 

Miles 
134,800,000 
161,200,000 

Miles 
50,900.000 
24.500,000 

Mcnn  Solar 

Days 

87.9603 

224.7008 

365.2524 

686.0796 

4332.5882 

10759.2364 

10688.3904 
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Mean  Solor 
Days 
115.887 
583.920 

The     Earth     

248,600,000 

599.500,000 

1,027,200,000 

1.956,900,000 

2,909,100,000 

34.500.000 

367,200.000 

745,100,000 

1.607,300.000 

2,675,000,000 

378.00? 
360.656 
367.48c 

Jupiter     

Uranus     

Neptune     

SOLAR  TIME  — SOLDIERS'  HOMES 


Inclination 

Force  of 

Apparent   Diame- 
ter   as   seen 
from  the  Earth 

Planet 

Time  of 

Rotation  on 

Axis 

of  the 

Planet's 

Equator  to 

Equatorial 
Diameter 

Volume, 
Earth's 

Mass. 
Earth's 

Density, 
Earth's 

Gravity, 
Earth's 

Bodies 
fall  in 
second 

its  Orbit 

Greatest 

Least 

H. 

M.      S. 

Deg.       Min. 

Miles 

Feet 

Sec. 

Sec. 

Mercury. . 

? 

? 

3.000 

0.052 

0.061 

I-I73 

0.439 

7.06 

12.9 

4-6 

Venus .... 

7.700 

0.975 

0.787 

0.807 

0.802 

12.90 

65.2 

9-5 

The    Earth 

21 

56    4 

23              27 

7.927 

1. 000 

1.000 

1.000 

1.000 

16.08 

Mars 

24 

37   23 

24              so 

4.230 

0.147 

0.105 

0.711 

0.376 

6.05 

24.5 

3-6 

Jupiter. . .  . 

Q 

5S        37 

3                 5 

88,200 

1279.412 

309.816 

0.242 

2.261 

36.36 

50.0 

32.0 

Saturn.  . .  . 

10 

14        24 

26               49 

75.000 

718.883 

91.919 

0.128 

0.S92 

14-34 

20.0 

14-0 

-jranus. . . 

32,000 

69.237 

13.518 

0.195 

0.754 

12.12 

4-1 

38 

Neptune . . 

? 

■? 

35.000 

54-955 

16.469 

0.300 

1.142 

18.36 

2-9 

2-7 

Solar  Time.  See  Di.\l;  Sun. 

Solario,  Andrea  da,  jin'dra-a  da  s6-la're-6, 
Italian  painter:  b.  Solario  1460;  d.  1515.  He 
lived  in  Venice  1490  to  1493  with  a  brother, 
Cristoforo,  who  was  an  architect  and  sculptor. 
In  1507  he  was  in  Normandy.  His  best  known 
works  are:  'Ecce  Homo,'  'Repose  in  Egj-pt* 
(1515);  'Crucifixion'  (1503);  and  numerous 
portraits. 

Solberg,  Thorvald,  American  writer:  b. 
Manitowoc,  Wis.,  22  .-Kpril  1852.  As  a  member 
of  the  staff  of  the  Librarj'  of  Congress  in 
1876-89  he  became  interested  in  the  question  of 
international  copyright,  and  was  a  delegate  to 
the  several  European  congresses.  His  most 
notable  works  are:  'International  Copyright 
in  the  Congress  of  the  United  States'  (1886), 
and  'The  Copyriglit  Law  in  Force  in  the  United 
States  in  1900'   (1900). 

Soldanella,  in  botany,  a  genus  of  plants  of 
the  order  Prinnilacca:.  They  are  small  herbs, 
inhabiting  the  alpine  districts  of  southern 
Europe,  corolla  sub-campanulate,  of  one  cleft 
and  fringed  on  the  margin.  Soldanella  alpiiia 
having  blue  flowers,  frequenting  the  hills  of 
Switzerland,  is  an  object  of  extensive  culture  in 
England. 

Solder,  sod'er,  a  cement  of  metal  or  metal- 
lic alloy.  Solders  consist  of  simple  or  mi.xed 
metals,  by  which  ordinarily  metallic  bodies  are 
firmly  united  w'ith  each  other.  As  a  rule,  the 
solder  should  be  easier  of  fusion  than  the  metal 
it  is  meant  to  be  used  on.  The  solder  should 
also  be,  as  far  as  possible,  of  the  same  color 
as  the  metal.  For  the  simple  solders  each  of 
the  metals  may  be  used,  according  to  the  nature 
of  that  which  is  to  be  soldered.  For  fine  steel, 
copper,  and  brass  work  gold  or  silver  may  be 
employed.  But,  broadly  speaking,  iron  is  sold- 
ered with  copper,  and  copper  and  brass  with 
tin.  The  most  usual  solders  are  the  compound, 
which  are  distinguished  into  two  principal 
classes,  hard  and  soft.  The  hard  solders  are 
ductile,  will  bear  hammering,  and  are  commonly 
prepared  of  the  same  metal  as  that  which  is  to 
be  soldered,  with  the  addition  of  some  other, 
by  which  a  greater  degree  of  fusibility  is  ob- 
tained, though  the  addition  is  not  always 
required  to  be  itself  easier  of  fusion.  Under 
this  head  comes  the  hard  solder  for  gold,  which 
is  prepared  from  gold  and  silver,  or  gold  and 
ropper,  or  gold,  silver,  and  copper.  The  hard 
solder  for  silver  is  prepared  from  equal  parts  of 


Simon  Newcomb. 

silver  and  brass,  but  is  made  better  for  fusion 
by  the  admixture  of  1-16  of  zinc.  The  hard 
solder  for  brass  is  obtained  from  brass  r-iixed 
with  a  si-xth,  or  an  eighth,  or  even  one  half  of 
zinc,  which  may  also  be  used  for  the  hard  solder 
of  copper.  The  soft  solders  melt  easily,  but  are 
partly  brittle,  and  therefore  cannot  be  ham- 
mered. Tin  and  lead  in  equal  parts  make  a 
good  soft  solder.  Of  easier  fusion  is  that  con- 
sisting of  bismuth,  tin,  and  lead  in  equal  parts. 
In  the  operation  of  soldering,  the  surfaces  of 
the  metal  to  be  joined  must  be  made  very  clean, 
and  applied  to  each  other.  It  is  usual  to  secure 
them  by  a  ligature  of  iron  wire,  or  other  similar 
contrivance.  The  solder  is  laid  upon  the  joint, 
together  with  sal-ammoniac  and  borax,  or  com- 
mon glass,  according  to  the  degrees  of  heat 
intended.  These  additions  defend  the  metal 
from  oxidation.  Glaziers  use  resin ;  and  pitch 
is  sometimes  employed.  Tin-foil,  applied  be- 
tween the  joints  of  fine  brass  work,  first  mois- 
tened with  a  strong  solution  of  sal-ammoniac, 
makes  an  excellent  juncture,  care  being  taken  to 
avoid  too  much  heat.     See  Alloy. 

Soldiers  of  Fortune.     See    Mercen.'Vries. 

Soldier  Beetle,  the  name  given  to  the  beetle 
of  the  tribe  Tclcphoridi,  family  Malacodermida. 
The  larvre  generally  feed  upon  plant-lice,  cater- 
pillars, or  other  soft-bodied  insects.  Tlie  most 
common  specie  in  the  eastern  part  of  the  United 
States  is  the  Chauliognathus  Pennsylvanicus, 
a  native  of  Pennsylvania,  which  are  specially 
valuable  as  cross-fertilizers  of  plants. 

Soldiers'  Homes,  the  general  name  of 
various  institutions  in  the  United  States,  under 
national  or  State  control,  for  the  care  of  sick 
and  disabled  soldiers  and  sailors.  These  homes 
were  the  direct  outcome  of  the  Civil  War.  The 
Federal  institution  is  known  as  the  National 
Home  for  Disabled  Volunteer  Soldiers  and  has 
branches  at  Dayton,  Ohio ;  Milwaukee,  Wis. ; 
Togus,  Maine ;  Hampton,  Va. ;  Leavenworth, 
Kan. ;  Santa  ?iIonica.  Cal. ;  Marion.  Ind. ;  and 
Danville,  111.  In  1903  aggregate  number  of  in- 
mates was  about  27,000. 

The  requirements  for  admission  are:  (l) 
An  honorable  discharge  from  the  United  States 
service.  (2)  Disability  which  prevents  the  ap- 
plicant from  earning  his  living  by  labor.  (3) 
Applicants  for  admission  will  be  required  to 
stipulate  and  agree  to  abide  by  all  the  rules  and 
regulations  made  by  the  board  of  managers  or 
bv  its  order;  to  perform  all  duties  required  of 
them,  and  to  obey  all  the  lawful  orders  of  the 
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The  relatlTe  distances  of  tbe  Planets 
trom  the  Sun  are  Mercury  3.9,  Venus 
7.2,  Earth  lO,  M:ir»  15.2.  .lupltw  52.U, 
Saturn  »5.<.  I'ranug  191.8,  Neptune 
8O0.6.  Tbe  ureal  intdval  between 
Mara  and  Jupiter  waf  lon^  ouspected 
and  IB  now  known  to  t»e  QLled  wltli 
amiUl  planetary  bodies.  Of  these  the 
earliest  discovered  are  named  above. 
More  than  400  have  now  been  dlscov- 
BTCd.  Dot  thes*>  snmll  bodleii  liave 
UtUc  Interest  eicept  fur  the  AGtrono- 
mer. 
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officers  of  the  Home.  Attention  is  called  to  the 
fact  that  by  the  law  establishing  the  Home 
the  members  are  made  subject  to  the  Rules  and 
Articles  of  War,  and  will  be  governed  thereby 
in  the  same  manner  as  if  they  were  in  the  army 
of  the  United  States.  (4)  A  soldier  or  sailor  must 
forward  with  his  application  for  admission  his 
discharge  paper,  and  when  he  is  a  pensioner,  his 
pension  certiticate,  and  if  he  has  been  a  member 
of  a  State  Home,  his  discharge  from  that  Home, 
befcre  his  application  will  be  considered;  which 
papers  will  be  retained  at  the  branch  to  which 
the  applicant  is  admitted,  to  be  kept  there  for 
him,  and  returned  to  him  when  he  is  discharged. 
The  rule  is  adopted  to  prevent  the  loss  of  such 
papers  and  certificates,  and  to  hinder  fraudulent 
practices ;  and  no  application  will  be  considered 
unless  these  papers  are  sent  with  it.  H  the  origi- 
nal discharge  does  not  exist,  a  copy  of  discharge, 
certified  by  the  War  or  Navy  Department,  or  by 
the  adjutant-general  of  the  State,  must  accom- 
pany the  application.  Soldiers  or  sailors  whose 
pensions  e.xceed  $16  a  month  are  not  eligible 
to  the  Home  unless  the  reasons  are  peculiar  and 
are  explained  to  the  manager  and  are  satisfac- 
tory to  him.  Those  who  have  been  members  of 
the  State  Homes  must  have  been  discharged 
from  those  Homes  at  least  six  months  before 
they  can  be  admitted  to  a  branch  of  the  National 
Home,  except  by  a  vote  of  the  board  of 
managers. 

The  United  States  Soldiers'  Home  at  Wash- 
ington, D.  C,  receives  and  maintains  discharged 
soldiers  of  the  regular  army.  All  soldiers  who 
have  served  20  years  as  enlisted  men  in  the  army 
(including  volunteer  service,  if  any),  and  all 
soldiers  of  less  than  20  years'  service  who  have 
incurred  such  disability,  by  wounds,  disease,  or 
injuries  in  the  line  of  duty  while  in  the  regular 
army,  as  unfits  them  for  further  service,  are 
entitled  to  the  benefits  of  the  Home.  A  pen- 
sioner who  enters  the  Home  may  assign  his 
pension,  or  any  part  of  it,  to  his  child,  wife,  or 
parent,  by  filing  written  notice  with  the  agent 
who  pays  him.  If  not  so  assigned  it  is  drawn 
by  the  treasurer  of  the  Home  and  held  in  trust 
for  the  pensioner. 

The  board  of  commissioners  consists  of  the 
general-in-chicf  commanding  the  army,  the  sur- 
geon-general, the  conmiissary-general,  the  adju- 
tant-general, the  c|uarterniastcr-gencral,  the 
judge-advocate-general,  and  the  governor-gen- 
eral of  the  Home. 

There  are  State  Homes  for  disabled  volun- 
teer soldiers  provided  by  the  States  of  Califor- 
nia, Colorado,  Connecticut,  Idaho,  Illinois,  Indi- 
ana, Iowa,  Kansas.  Massachusetts,  .Michigan, 
Minnesota,  Missouri,  Montana,  Nebraska,  New 
Hampshire,  New  Jersey,  New  York,  North  Da- 
kota, Ohio,  Oregon,  Pennsylvania,  Rhode  Island, 
South  Dakota,  Vermont,  Washington,  Wiscon- 
sin, and  Wyoming. 

Sole,  a  European  flatfish  (Snlca  vulf^diis), 
one  of  the  most  familiar  of  British  food-lishes. 
The  average  length  is  about  12  inches  and  the 
weight  about  i8  ounces,  and  the  flesh  is  very 
palatable  and  nutritious.  These  fishes  are 
usually  captured  by  the  trawl-net,  and  sometimes 
by  the  line.  They  inhabit  the  shallow  waters  of 
sandy  coasts,  and  sometimes  ascend  rivers  to 
spawn.  Other  species  of  soles  are  the  lemon 
sole  (.9.  I^cnusa),  the  variegated  sole  (S.  7'aric- 
gala),  which  has  a  reddish-brown  color  marked 
with  darker  ')rown  bands ;  and  tlje  solenette  or 


little  sole  (5".  liiiguatulus),  the  average  length 
of  which  is  about  five  inches.  The  transparent 
sole  {Achirus  f'cllucidus)  of  the  Pacific  Ocean, 
which  wants  the  pectoral  fins ;  and  the  zebra 
sole  (6".  :cbri)ia)  of  Japan,  are  also  well-known 
species.  The  nearest  American  representative  is 
a  small  closely  allied  fish,  called  hog-choker 
{Achirus  fasciatus).  common  along  the  Eastern 
coast,  but  not  regarded  as  worth  eating. 

Solemn  League  and  Covenant.  See  Cove- 
nant. 

Solenhofen,  z6'Icn-h6-fen,  or  Solnhofen, 
z6ln'h6-fin,  Germany,  a  village  of  western 
Bavaria,  36  miles  south  of  Nuremberg.  The 
quarries  in  its  neighborhood  yield  the  best  litho- 
graphic stones  in  the  world.  See  Lithog- 
raphy. 

Sole'noid,  in  electricity,  a  copper  helix 
wound  in  the  form  of  a  cylinder  and  equivalent 
to  a  number  of  equal  and  parallel  circular  cir- 
cuits arranged  upon  a  common  axis. 

So'lent,  England,  the  western  part  of  the 
strait  of  the  English  Channel  separating  the 
Isle  of  Wight  from  the  mainland.  It  is  17  miles 
long  and  three  miles  wide,  and  forms  a  safe 
roadstead. 

Soley,  so'li,  James  Russell,  American 
naval  historian:  b.  Roxbury,  Mass.,  I  Oct.  1850. 
He  was  graduated  from  Harvard  in  1870,  and  in 
the  following  year  was  appointed  professor  in 
the  Department  of  English  at  the  United  States 
Naval  Academy  at  Annapolis.  He  was  commis- 
sioned a  commander  in  1882,  and  stationed  at 
Washington,  D.  C,  in  charge  of  the  naval  library 
there.  l-"rom  1885  to  1889  he  lectured  upon 
naval  history  and  international  law  in  various 
Eastern  colleges,  and  in  1890  was  appointed 
assistant  secretary  of  the  navy.  In  1893  he  re- 
signed this  office  and  took  up  the  practice  of 
law  in  New  York.  He  edited  and  conducted 
the  publication  of  the  naval  history  of  the  Civil 
War,  and  is  the  author  of  *The  Campaigns  of 
the  Navy  in  the  Civil  War'  (1883)  ;  "The  Naval 
Wars  of  the  United  States';  'Maritime  Indus- 
tries of  America' ;  etc. 

Solfaing,  sol'fa-Tng,  signifies  to  exercise 
the  voice  upon  the  syllables  do,  re,  mi.  fa,  sol, 
la,  si  (sohnization),  used  to  designate  the 
notes  of  the  diatonic  scale.  Pieces  without  text 
intended  for  this  sort  of  exercise,  are  called 
solfeggi.  Sometimes  this  word  is  applied  also 
to  instrumental  music  (for  example,  on  the 
piano),  and  then  those  pieces  are  meant  which 
are  merely  intended  10  exercise  the  learner  in 
reading  notes  and  hitting  intervals.  See  Sol-fa 
System. 

Solfata'ra,  the  Italian  name  for  a  kind  of 
volcanoes  foimd  in  various  parts  of  the  earth, 
which,  though  not  in  a  state  of  actual  eruption, 
give  out  sulphurous  gases  and  vapors.  The 
most  notable  are  foiuul  in  Italy,  in  the  .\ntillcs, 
in  .Mexico,  in  the  interior  of  .Asia,  and  in  Java. 
Probably  the  best  known  arc  those  between 
Rome  and  Tivoli,  and  that  at  Pozziioli,  near 
Naples.  This  last  is  an  irregular  plain  almost 
surrounded  by  the  walls  of  an  ancient  crater. 
Eroni  the  crevices  rise  steam  and  gases,  chiefly 
sulphuretted  hydrogen,  mixed  with  minute 
quantities  of  muriatic  acid  and  muriate  of  am- 
monia. The  cracks  and  fi'isures  of  the  rocks 
abound  with  sulphur,  alum,  and  sulphate  oi 
iron. 
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Solfeggio,  sol-fej'i-6,  in  music,  a  vocal  ex- 
ercise, in  which  the  syllables  lit  (or  do),  re,  mi, 
fa,  sol,  la,  si  —  corresponding  to  C,  D,  E,  F, 
G,  A,  B  —  are  used  instead  of  words.  Their  use 
as  a  method  of  nomenclature  originated,  as  far 
as  the  first  six  are  concerned,  in  the  nth  cen- 
tury with  Guido  Aretinus,  who  substituted 
liis  hcxachord  system  for  the  old  Greek 
tetrachords.  Observing  in  the  melody  of  an 
ancient  hymn  for  the  festival  of  Saint  John  the 
Baptist,  beginning 

Ut  queant  laxis  /?esonare  fibris 
Mirz.  gestorum  Famuli  tuorum 
Solve  polluti  Labii  reatum 
5ancte   /oannes, 

that  the  notes  on  which  the  successive  phrases 
began  were  identical  in  order  with  the  sounds  of 
the  hexachord,  he  adopted  the  syllables  to  which 
they  were  allied  in  the  above  stanza  as  names  to 
represent  the  degrees  of  his  new  scale.  When, 
early  in  the  l/th  century,  the  octave  was  com- 
pleted by  the  seventh  or  "leading  note,"  the 
syllable  Si,  formed  of  the  initials  of  "Sancte 
loannes,*  was  added ;  while  Do  generally  took 
the  place  of  Ut,  as  being  more  easily  sung.  This 
illustration  of  the  construction  of  the  musical 
scale  by  the  use  of  the  syllables  is  called 
solmization. 

Solferino,  s61-fe-re'n6,  Italy,  in  the  prov- 
ince of  Mantua,  and  i8  miles  northwest  of  the 
town  of  that  name.  From  its  commanding  posi- 
tion of  the  Plain  of  Lombardy.  its  tower  has 
acquired  the  title  of  "Spy  of  Italy."  In  1859,  the 
battle  fought  here  between  the  Austrians  on  the 
one  hand  and  the  allied  French  and  Sardinian 
troops,  under  Napoleon  III.,  on  the  other,  re- 
sulted in  the  defeat  of  the  former.  In  this 
bloody  conflict  the  Austrians  lost  20,000  men, 
their  adversaries  18,000.     Pop.   (1901)   1,338. 

Solicitor.     See  Attorney;  B.-^rrister. 

Solicitor-general,  an  officer  of  the  British 
Clown,  next  in  rank  to  the  attorney-general, 
with  whom  he  is  in  fact  associated  in  the  man- 
agement of  the  legal  business  of  the  crown,  and 
public  offices.  The  solicitor-general  of  Scotland 
is  one  of  the  crown-counsel,  next  in  dignity  and 
importance  to  the  lord-advocate. 

Solid,  in  geometry,  a  magnitude  having 
three  dimensions  —  length,  breadth,  and  thick- 
ness. A  solid  in  physics  is  a  body  characterized 
by  invariability  of  form;  so  much  so,  that  the 
motion  of  one  of  its  parts  produces  motion  in 
the  whole. 

Solid-shot.    See  Projectiles. 

Solidago.      See  Golden-rod. 

Solidification,  the  passage  of  a  substance 
into  the  solid  state,  either  from  a  state  of  solu- 
tion Of  fusion,  or  directly  from  the  gaseous 
state.  The  term  is  usually  applied,  however,  to 
the  transition  from  the  melted  state  into  the 
solid  form,  and  it  is  only  in  this  sense  that  it 
will  be  here  discussed.  Some  substances  which 
arc  stable  in  the  solid  form  cannot  be  melted 
without  undergoing  decomposition,  either  partial 
or  complete ;  but  many  others  can  be  converted 
into  the  liquid  form  by  the  mere  addition  of 
heat,  passing  back  into  the  solid  form  again 
when  the  heat  is  abstracted.  In  general,  fusion 
implies  an  addition  of  heat  energy,  and  solidifi- 
cation implies  its  abstraction.  Thus,  to  freeze 
one  pound  of  water  it  is  necessary  to  abstract 
from  it  an  amount  of  heat  energy  that  would  be 


sufficient  to  raise  the  temperature  of  a  pound  of 
liquid  water  by  about  140  degrees  on  the  Fahren- 
heit scale ;  and  in  order  to  melt  the  pound  of  ice 
a  precisely  equal  quantity  of  heat  energy  must 
be  added  to  it  again.  All  liquids  may  de  divided 
into  two  general  classes,  whose  laws  of  solidifica- 
tion are  apparently  very  different.  The  first 
class  includes  bodies  such  as  wax  and  glass, 
which,  when  they  are  cooled,  pass  into  the  solid 
state  by  a  transition  so  gradual  that  it  is  im- 
possible to  assign  any  definite  temperature  at 
which  the  transformation  can  be  considered  to 
take  place.  The  other  class  includes  substances 
which,  like  water,  do  not  begin  to  solidify  until 
they  have  been  cooled  to  a  certain  definite  tem- 
perature peculiar  to  each  substance.  Solidifica- 
tion then  begins  at  once,  and  it  progresses 
continually,  as  the  heat  is  abstracted,  the  tem- 
perature of  the  mass  remaining  unchanged  until 
all  of  the  liquid  has  been  transformed  into  the 
solid  form.  In  some  cases  the  solid  body  that 
is  obtained  is  crystalline  in  structure,  and  in 
other  cases  it  is  amorphous.  In  general,  the 
temperature  or  solidification  of  a  substance 
is  identical  with  the  melting  point  of  the  same 
substance ;  but  in  some  cases  the  molten  condi- 
tion persists  until  the  mass  has  been  cooled  to  a 
temperature  materially  lower  than  the  tempera- 
ture of  fusion.  The  rare  metal  known  as  gal- 
lium, for  example,  melts  at  86°  F. ;  but  when 
once  melted  it  may  be  cooled  to  about  36°  F. 
before  it  solidifies.  This  phenomenon  —  the 
persistence  of  the  molten  condition  after  the  sub- 
stance has  been  cooled  below  the  normal  melt- 
ing point  —  is  called  surfusion,  and  it  may  be 
regarded  as  analogous  to  the  supersaturation 
that  is  sometimes  observed  in  solutions  (q.v.). 
If  a  small  fragment  of  solid  gallium  be  added  to 
the  molten  metal  at  a  temperature  below  86"  F., 
solidification  at  once  ensues ;  and  in  general  it 
may  be  said  that  in  any  fluid  substance  in  a  state 
of  surfusion  solidification  is  at  once  induced  by 
the  addition  of  a  fragment  of  the  same  substance 
in  a  solid  form.  Some  substances  increase  in 
volume  when  they  pass  from  the  molten  to  the 
solid  state,  and  others  decrease.  For  example, 
when  water  solidifies  it  increases  in  volume  so 
that  the  bulk  of  the  ice  that  is  formed  is  about 
one  eleventh  greater  than  that  of  the  original 
water.  Cast-iron,  bronze,  and  other  metals 
which  give  good  sharp  castings  also  increase 
in  volume  upon  solidification.  Lead,  on  the 
other  hand,  decreases  in  volume  when  it  passes 
from  the  liquid  to  the  solid  state. 

Pressure  has  a  slight  influence  upon  the  tem- 
perature of  solidification;  and  Dr.  James  Thom- 
son showed,  from  theoretical  principles,  that 
under  great  pressures  the  temperature  of  solidi- 
fication is  lowered  in  bodies  which  expand  upon 
solidification,  and  raised  in  those  in  which 
solidification  is  accompanied  by  contraction ;  this 
theoretical  prediction  having  been  subsequently 
verified  by  direct  experiment. 

Solidun'gula,  or  Perissodactyla,  a  division 
of  the  mammalian  order  Ungulata  (q.v.),  repre- 
sented by  the  horses,  asses,  zebras,  etc.,  dis- 
tinguished primarily  by  the  fact  that  the  feet 
have  each  a  single  well-developed  toe  only,  en- 
cased in  a  broad  "hoof." 

Sol'idus,  a  Roman  coin  originally  called 
aureus  (q.v.). 

Solingen,  z6'llng-en,  Germany,  in  Prussia, 
in  the  Rhine  Province,  stands  on  a  hill  bordering 
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the  Wupper  River,  20  miles  northeast  of 
Cologne.  It  has  Catholic  and  Protestant 
churches,  a  synagogue,  schools  of  various 
grades,  hospital,  electricity,  and  all  the  conven- 
iences of  a  modern  town.  It  is  the  centre  of  the 
steel  and  iron  industry  in  Germany,  and  espe- 
cially famous  for  its  sword-blades.  There  are 
40  metal  manufactories  which  turn  out  fine  cut- 
lery, copper  and  brass-ware,  surgical  instru- 
ments, etc.,  while  several  thousand  workmen 
make  small  articles  of  cutlery  at  home.  There 
are  besides  paper,  linen,  cotton,  silk,  soap,  and 
other  factories.  Solingen  cutlery  has  been 
famous  since  mediaeval  times  and  is  supposed 
to  have  been  introduced  by  crusaders  from 
Damascus.     Pop.  (1900)  45,260. 

Soils,  Juan  Diaz  de,  hoo-an'  de'ath  da 
s6-les',  Spanish  navigator:  he  is  supposed  to 
have  been  born  at  Lebrija,  Spain,  about  1470. 
In  1506  he  accompanied  the  navigator  Pinzon  in 
his  expedition  in  search  of  a  western  passage  to 
India,  and  upon  this  voyage  touched  the  shores 
of  Central  America,  and  explored  the  Caribbean 
Sea  as  far  south  as  Honduras.  In  1508  they 
reached  lat.  40°  S.  and  explored  the  Bay  of  Rio 
de  Janeiro.  In  1515  he  sailed  from  Spain  in 
command  of  three  vessels  with  the  expectation 
of  making  further  progress  in  his  quest  of  the 
Eastern  world,  and  upon  this  voyage  discovered 
the  Plata,  which  was  originally  named  for  hirn. 
He  was  killed  by  the  Indians  upon  this 
voyage. 

Soils,  zo'lis,  Virgilius,  German  designer 
and  copperplate  engraver:  b.  Nuremberg  1514; 
d  there  i  Aug.  1562.  He  began  by  following 
the  style  of  Kleinmeister,  an  imitator  of  Uurer, 
but  soon  lapsed  into  characterless  mannerism 
which  appears  in  most  of  his  copperplates  (some 
<)50  in  number),  his  woodcuts,  and  his  pen  and 
ink  drawings.  His  favorite  subjects  were  taken 
from  mythology  and  history,  but  he  also  drew 
and  engraved  religious  pictures,  many  portraits, 
and  scenes  from  contemporary  life.  He  finally 
executed  work  in  the  Italian  style  exclusively. 
A  facsimile  of  his  'Wappcnbuchlein'  (Hand- 
book of  Heraldry)  was  published  at  Munich  in 
1886. 

Soils  y  Ribadeneira,  s6-les'e  re-ba-fha-na'- 
ra,  Antonio  de,  Spanish  dramatist  and  histo- 
rian :  b.  .\lcala  de  ilc-nares  8  July  1610;  d. 
Madrid  tq  .April  1686.  He  read  law  at  the  Uni- 
versity of  Salamanca,  and  at  17  years  of  age 
wrote  a  comedy  which  was  produced  there.  He 
is  known  to  have  been  the  author  of  at  least 
nine  plays,  the  most  noted  among  which  are 
'Love  a  la  Mode'  and  'The  Gipsy  of  Madrid.* 
In  1654  he  was  appointed  secretary  to  Philip  IV., 
and  shortly  afterward  was  made  historian  to  the 
Court  of  Spain.  His  name  is  most  prominently 
connected  with  a  historical  account  of  the 
conquest  of  .Mexico  by  Cortes,  which  he  pub- 
lished in  1684  under  the  title:  "Historia  de  la 
Conquista  de  Mejico.' 

Solitaire,  sol-T-tar',  a  flightless  bird 
(Pfcoi^hal^s  soUlan'tis),  which  has  become  ex- 
tinct within  comparatively  recent  times.  It 
iulKiliitcd  the  islands  of  Bourbon  and  Rodriguez 
until  about  1760.  It  was  related  to  the  dodo 
(q.v.),  and  was  described  by  Leguat,  a  French 
voyager,  who  dwelt  in  the  islands  in  1601.  and 
who  says  that  the  males  were  of  a  "brown-gray 
'"olor,"  the  feet  and  beak  being  like  a  turkey's, 


but  "more  crooked."  He  notes  that  the  tail  was 
inconspicuous  in  size,  the  hinder  parts  being 
rounded ;  the  neck  was  straight,  and  the  eye 
black  and  lively.  "They  never  fiy,"  says  Leguat ; 
"their  wings  are  too  little  to  support  the  weight 
of  their  bodies ;  they  serve  only  to  beat  them- 
selves, and  to  flutter  when  they  call  one  an- 
other." Some  of  the  males  were  seid  to  weigh 
45  pounds.  Consult  Newton,  'Dictionary  of 
Birds'   (New  York  1896). 

Solitaire,  a  game  played  by  one  person  on 
a  board  indented  with  33  or  37  hemispherical 
hollows,  with  an  equal  number  of  balls.  One 
ball  is  removed  from  the  board,  and  the  empty 
hollow  thus  left  enables  pieces  to  be  captured 
singly  as  in  draughts.  The  object  of  the  player 
is  to  take  all  the  pieces  except  one  without  mov- 
ing diagonally  or  over  more  than  two  spaces  at 
a  time.  The  name  is  also  applied  to  a  game  of 
cards  played  by  one  person. 

Sol'ly,  Samuel  Edwin,  American  physician: 
b.  London,  England,  5  May  1845.  He  studied 
medicine  in  London  and  practised  there  until 
1874,  3t  which  time  he  came  to  America  and  set- 
tled in  Colorado.  He  has  published  'Handbook 
of  Medical  Climatology'  ;  'Tubercular  Laryn- 
gitis' ;  'The  Influence  of  Altitude  upon  the 
Blood' ;  etc. 

Solmiza'tlon.      See  Solfeggio. 

Solnhofen  (zoln'ho-fen)  Beds  (Solen- 
HOFEN  incorrectly),  deposits  of  a  peculiar  char- 
acter in  the  Jurassic  strata  of  Bavaria,  and  de- 
riving their  name  from  the  town  of  Solenhofen, 
near  which  and  Monshcim,  Eichstiidt,  and  Hof- 
stetten  in  the  valley  of  the  Altnnihl,  they  are  ob- 
tained. They  have  acquired  a  world-wide  use  as 
lithographic  stone.  The  rock  varies  from  a  near- 
ly pure  carbonate  of  lime  (over  99  per  cent)  to 
one  in  which  a  moderate  amount  of  silica  is 
present.  These  latter  portions  are  very  thin- 
bedded,  often  appearing  to  have  a  slaty  struc- 
ture. All  are  exceedingly  fine  and  uniform  in 
grain,  representing  the  deposits  of  an  impalpable 
lime-flour  or  lime-mud  in  quiet  though  shallow 
lagoons  surrounded  by  growing  coral  reefs. 
These  fine  lime-mud  rocks  (Calcilutytcs)  are  of- 
ten rendered  impure  by  the  admi.xture  of  dust 
blown  by  the  winds  from  the  distant  land  and 
settling  in  the  waters  of  the  shallow  lagoons. 
In  these  layers  were  imbedded  dragon-flies  and 
other  insects,  which  were  brought  from  the  lands 
and  whose  remains,  beautifully  preserved,  are 
found  to-day  in  these  thinner  be<lded  and  more 
impure  layers,  together  with  those  of  marine  as 
well  as  other  aerial  animals.  Most  noteworthy 
among  these  latter  are  the  flying  reptiles,  Rham- 
phorhynchus  and  Ptcrodactylus,  and  the  primi- 
tive bird  .'Xrch.Topteryx,  whose  skeleton  shows  .so 
many  reptilian  characters  as  to  constitute  this 
animal  a  veritable  connecting  link  between  rep- 
tiles and  birds.     See  Litiiogkapiiic  Stone. 

Solomon,  s<"irr>-m6n:  b.  10.^3  B.C.:  d.  97.'; 
B.C. ;  the  son  of  David,  king  of  Israel,  by  Bath- 
sheba.  formerly  the  wife  of  Uriah,  was 
appointed  by  David  to  be  his  successor  in 
preference  to  his  elder  brothers.  By  bis 
rcmark.ible  judicial  decisions,  and  bis  comple- 
tion of  the  poliiical  institutions  of  D.avid.  Solo- 
mon gained  the  respect  and  ailmiration  of 
his  people:  while  by  the  building  of  the  temple, 
which  gave  to  the  Hebrew  worship  a  magnifi- 
cence it  had  not  hitherto  possessed,  lie  bound  the 
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nation  still  more  strongly  to  his  throne.  The 
wealth  of  Solomon,  accamulated  by  a  prudent 
use  of  the  treasures  inherited  from  his  father ; 
by  successful  commerce ;  by  a  careful  adminis- 
tration of  the  royal  revenues ;  and  by  an  in- 
crease of  taxes, —  enabled  him  to  meet  the  ex- 
pense of  erecting  the  temple,  building  palaces, 
cities,  and  fortifications,  and  of  supporting  the 
extravagance  of  a  luxurious  court.  Fortune  long 
seemed  to  favor  this  great  king;  and  Israel,  in 
the  fulness  of  its  prosperity,  scarcely  perceived 
that  he  was  continually  becoming  more  despotic. 
Contrary  to  the  laws  of  Moses,  he  admitted  for- 
eign women  into  his  harem ;  and  from  love  of 
them  he  was  weak  enough  in  his  old  age  to  per- 
mit the  free  practice  of  their  idolatrous  worship, 
and  even  to  take  part  in  it  himself.  Toward  the 
close  of  his  reign  troubles  arose  in  consequence 
of  these  delinquencies,  and  the  growing  dis- 
content, coming  to  a  head  after  his  death,  re- 
sulted in  the  division  of  the  kingdom,  which  his 
feeble  son  Rehoboain  could  not  prevent.  The 
40  years'  reign  of  Solomon  is  still  celebrated 
among  the  Jews,  for  its  splendor  and  its  happy 
tranquillity,  as  one  of  the  brightest  periods  of 
their  history.  The  writings  attributed  to  Solo- 
mon are  the  Book  of  Proverbs,  Ecclesiastes,  and 
the  Song  of  Solomon,  with  the  apocryphal  book 
the  Wisdom  of  Solomon ;  but  modern  criticism 
has  decided  that  only  a  portion  of  the  Book  of 
Proverbs  can  be  referred  to  Solomon.  Consult: 
Alexander,  'King  Solomon*  (1897);  Farrar, 
'Solomon'  ;  Winterbotham,  'Life  and  Reign  of 
Solomon'  ;  Hallock,  'Child's  History  of  King 
Solomon.' 

Solomon,  Solomon  Joseph,  English 
pamter :  b.  London  16  Sept.  iSOo.  He  studied 
art  at  the  Royal  Academy  schools,  Munich  Acad- 
emy, and  the  Ecole  des  Beaux  Arts,  Paris,  and 
subsequently  did  much  work  during  his  travels 
in  Italy,  Spain  and  Morocco.  Among  his  pic- 
tures are  'Cassandra'  (1886);  'Sampson' 
(1887);  'Niobe'  (1888);  'The  Judgment  of 
Paris'  (1890)  ;  'Echo  and  Narcissus'  (1894)  ; 
and  many  portraits. 

Solomon  Islands,  Melanesia,  a  group  of 
islands  in  the  Pacific  Ocean,  belonging  in  part 
to  Great  Britain,  in  part  to  Germany,  and  sit- 
uated between  lat.  5°  and  11°  S.,  and  between 
Ion.  154°  and  162°  30'  E.  It  is  an  irregular 
chain  stretching  in  a  southeast  direction  from 
New  Pomerania  toward  the  New  Hebrides. 
The  group  consists  of  the  large  islands  of 
Bougainville,  Choiseul,  '^'sabal,  Malaita,  New 
Georgia,  Guadalcanar,  and  San  Cristoval.  ar- 
ranged in  two  parallel  rows,  and  a  large  number 
of  small  islands.  Bougainville,  the  largest,  is 
120  miles  long  and  35  miles  wide,  and  the  other 
islands  named  above  are  but  little  smaller.  The 
total  area  of  the  group  is  about  16.950  square 
miles.  The  islands  are  all  elongated  from  north- 
west to  southeast,  and  mountainous,  rising  in 
Bougainville  to  a  height  of  over  10,000  feet. 
There  are  two  active  volcanoes  and  numerous 
extinct  craters  and  active  hot  springs.  The 
surrounding  waters  are  beset  with  coral  reefs 
which  make  navigation  dangerous.  All  the  is- 
lands are  heavily  forested,  and  vegetation  is  very 
luxuriant.  The  inhabitants  are  Melanesians. 
They  have  had  but  little  communication  with 
Europeans,  and  are  still  savages,  practising 
cannibalism  and  polygamy.     They   cultivate   the 


soil,  and  are  very  skilful  in  boat-building  and 
wood  carving.  Their  number  is  estimated  at 
200,000,  while  the  European  population  is  less 
than  100.  mostly  missionaries.  The  chief  prod- 
ucts of  the  islands  are  copra,  trepang,  pearl,  tor- 
toise-shell and  sandal  wood.  The  islands  were 
discovered  by  Mendaha  in  1564.  By  the  Anglo- 
German  conventions  of  1886  and  1899  the  pro- 
tectorate of  the  islands  was  divided  so  that 
Germany  retained  Bougainville  and  its  neighbor- 
ing islets,  while  the  remaining  islands  came 
under  the  protection  of  Great  Britain.  There 
is  a  British  resident  commissioner,  and  the  Ger- 
man portion  is  administered  from  New  Pom- 
erania. 

Solomon,  'Wisdom  of.     See  Wisdom,  Book 

OF. 

Solomon's  Seal,  common  liliaceous  plants 
{Polygoiiatuni)  arising  in  copses  from  thick, 
white,  fleshy  rootstocks.  These  bear  circular 
scars  left  by  each  annual  stem,  upon  its  decay ; 
by  some,  these  are  said  to  be  the  "seals,"  while 
others  state  that  the  name  refers  to  the 
seal-like  markings  seen  vv'hen  the  stem  is  cut 
across.  The  European  Polygonatum  mitlti- 
Aoruin,  and  the  American  P.  biflortim  are  much 
alike,  and  the  P.  commutattim  chiefly  differs  by 
being  more  glabrate  and  smaller.  The  Solo- 
mon's seals  are  now  cultivated  especially  in  wild 
gardens.  They  are  apt  to  grow  in  colonies,  and 
have  slender,  tough  stems,  bending  until  nearly 
horizontal  under  the  weight  of  the  numerous, 
sessile,  broadly  lanceolate  leaves,  which  are  ar- 
ranged closely,  alternately  and  flatly  on  either 
side  of  the  top  of  the  stem.  Under  this  protect- 
ing roof  hang  bell-like,  3-merous  flowers,  gen- 
erally in  pairs  on  forked  a.xillary  peduncles. 
They  are  small  greenish  in  hue  and  succeeded  by 
globular  berries,  very  dark  blue,  with  a  bloom. 

False  Solomon's  seals  or  wild  spikenard 
{Vagncra  racemosa  and  V.  stellata)  are  similar 
liliaceous  but  less  graceful  plants.  They  do  not 
have  seals  on  the  roots,  are  likely  to  be  larger, 
with  pubescent  and  longer  leaves ;  and  the  starry 
white  flowers  are  gathered  in  panicles  or 
racemes  at  the  end  of  the  drooping  stems.  The 
berries  are  either  red,  speckled  with  purple,  or 
green  striped  with  black.  The  K.  racemosa  is 
sold  by  city  florists  in  its  season. 

Solon,  so'lon,  Athenian  law-giver:  b. 
Athens  about  640  B.C. ;  d.  about  559.  He  was  of 
a  noble  family  and  some  of  its  members  were 
ancestors  of  Codrus.  Solon  in  early  life  became 
a  trader,  gathering  by  travel  a  fund  of  observa- 
tion and  experience,  and  thus  became  enrolled 
among  the  Seven  Wise  Men  of  Greece.  His 
first  appearance  in  public  life  was  during  the 
contest  between  Athens  and  Megara,  for  the  pos- 
session of  Salamis,  a  question  he  decided  by 
quoting  a  passage  of  Homer  in  which  Ajar  is 
described  as  belonging  to  the  Athenian  arma- 
ment. He  appeared  again  as  a  promoter  of  hos- 
tilities against  Cirrha  in  behalf  of  Delphi,  and 
moved  the  Amphictyons  to  declare  war.  He 
was  made  archon  in  594  and  his  preliminary 
measures  consisted  of  a  "disburdening  ordinance" 
intended  to  alleviate  the  burdens  of  the  debtor 
class  without  doing  injustice  to  the  creditor; 
a  rearrangement  of  the  monetary  system ;  and 
a  measure  to  control  the  rate  of  interest,  and  the 
acquisition  of  land.  So  successful  did  these  re- 
forms prove  that  he   was  charged  with   the   tl 
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modeling  of  the  constitution.  He  began  by 
abolishing  all  the  laws  of  Draeo  except  those  re- 
lating to  homicide,  and  established  the  right  to 
citizenship  on  a  basis  of  property  qualification. 
He  divided  the  people  into  four  classes:  (i) 
Pentacosiomedimni, —  those  having  a  yearly  in- 
come of  at  least  500  mcdimni  (750  bushels)  of 
corn,  or  mctrctce  of  wine  or  oil.  (2)  Hippeis, 
Knights, —  those  having  300  medimni.  (3; 
Zeugitre, —  those  possessing  a  yoke  of  oxen  with 
150  mcdimiti.  (4)  Thetes,  workers  for  wages, — 
those  with  less  than  150  medimni  as  yearly  in- 
come. The  archons  could  only  be  chosen  from 
the  first  class.  ]\Iembers  of  the  first  three  classes 
were  alone  eligible  for  responsible  offices,  and 
with  them  lay  the  election  to  such  offi.ces.  The 
'Hictes  were  ineligible  to  office,  but  could  vote 
in  the  general  public  assemblies.  Solon  among 
other  things  regulated  the  levying  of  taxes  and 
the  military  service  of  the  citizens.  He  also  es- 
tablished the  Council  of  the  Four  Hundred.  His 
code  of  laws  regulated  public  and  private  life; 
he  also  reformed  the  calendar  and  the  system  of 
weights  and  measures.  The  laws  he  made  were 
inscribed  on  wooden  cylinders  and  triangular 
tablets  and  set  up  in  public.  He  acknowledged, 
however,  that  these  laws  were  not  the  best  con- 
ceivable, but  the  best  that  the  Athenians  could 
be  made  to  accept. 

The  remainder  of  his  history  belongs  to  the 
borderland  of  legend.  He  is  said  to  have  ex- 
acted a  pledge  from  the  Athenians  that  they 
would  not  change  his  laws  for  ten  years  and  to 
have  left  the  state  for  Egypt,  Cyprus,  and 
Lydia.  He  returned  to  find  the  old  dissensions 
renewed  in  a  state  which  was  destined  in  a 
short  time  to  fall  under  the  tyranny  of  Pisis- 
tratus. 

Sol'stice,  in  astronomy,  the  point  in  the 
ecliptic  at  the  greatest  distance  from  the  equator, 
at  which  the  sun  appears  to  stop  or  cease  to 
recede  from  the  equator,  either  north  in  summer 
or  south  in  winter.  There  are  two  solstices  — 
the  summer  solstice,  the  first  degree  of  Cancer, 
where  the  sun  is  about  21st  of  June;  and  the 
winter  solstice,  the  first  degree  of  Capricorn, 
■where  the  sun  is  about  the  22d  of  December. 
The  time  at  which  the  sun  is  at  either  of  these 
points  also  receives  the  same  name. 

Solutions.  In  chemistry  and  physics 
(qq.v.J  a  solution  is  usually  defined  as  a  homo- 
geneous liquid  in  which  two  or  more  chemically 
distinct  substances  arc  simultaneously  present. 
Many  authorities,  however,  restrict  the  term  to 
such  homogeneous  liquid  mixtures  as  exhibit  a 
definite  osmotic  pressure  (see  below).  Others 
extend  it  so  as  to  make  it  include  gaseous  mix- 
tures, and  even  solid  mixtures  such  as  alloys. 
In  the  present  article  we  shall  adopt  the  former 
course,  using  the  term  to  signify  a  homogeneous 
liquid  mixture,  which  is  capable  of  exerting  a 
definite  osinotic  pressure. 

When  a  solid  substa-ice  is  dissolved  in  a 
liquid,  the  liquid  is  called  the  "solvent,"  and  the 
solid  is  called  the  "solute."  When  a  solution 
IS  prepared  by  mixing  two  liquids,  either  one  of 
the  liquids  may  lie  regarded  as  the  "solvent," 
the  other  then  being  called  the  "solute";  but 
it  is  customary  to  consider  the  one  which  is 
present  in  largest  ainomit  as  the  "solvent."  By 
way  of  illustrating  these  terms,  let  us  suppose 
that  approximately  equal   masses  of  water  and 


of  anhydrous  liquid  carbolic  acid  are  shaken 
up  togetlicr.  The  two  will  not  mi.K  freely  at 
ordinary  temperatures,  but  the  water  will  take 
up  a  small  quantity  of  the  acid,  and  the  acid  will 
similarly  take  up  a  small  quantity  of  the  water ; 
the  mixture  subsiding,  when  the  agitation  ceases, 
into  two  distinct  layers,  carbolic  acid  preponder- 
ating in  the  lower  one,  and  water  in  the  upper 
one.  The  upper  layer  may  then  be  regarded  as 
a  solution  of  carbolic  acid  in  water,  and  the 
lower  as  a  solution  of  water  in  carbolic  acid; 
carbolic  acid  being  the  "solute"  in  the  upper 
layer,  and  the  "solvent"  in  the  lower  one.  This 
distinction  is  evidently  an  arbitrary  one,  how- 
ever, and  many  cases  could  be  cited  in  which 
it  would  be  impossible  to  assign  any  reason  for 
regarding  either  constituent  as  the  "solvent,"  in 
preference  to  the  other  one.  For  example,  car- 
bolic acid  and  water  dissolve  in  each  other  more 
and  more  freely  as  the  temperature  rises,  until, 
at  temperatures  above  183°  F.,  they  mix  readily 
in  all  proportions.  If  equal  masses  of  these  sub- 
stances were  mixed  at  185°  F.,  therefore,  we 
could  regard  either  as  the  solvent,  and  either 
as  the  solute. 

When  a  solid  substance  is  dissolved  in  a 
liquid,  it  sometimes  happens  that  there  is  no 
marked  evidence  of  chemical  change.  In  other 
cases,  however,  there  is  a  very  obvious  chemical 
change.  When  ordinary  cane  sugar  is  dissolved 
in  water,  a  syrupy  liquid  results,  from  which 
the  sugar  may  be  again  obtained  in  the  same 
chemical  condition  as  at  first,  by  allowing  the 
water  to  evaporate  at  a  sulficiently  low  tempera- 
ture. If  sodium  hydrate,  on  the  other  hand,  is 
added  to  a  given  mass  of  hydrochloric  acid  until 
the  acid  is  just  neutralized,  it  is  impossible  to 
obtain  either  the  acid  or  the  sodium  hydrate  by 
mere  evaporation  of  the  solution.  Nothing  but 
water  passes  away  in  the  vapor,  and  the  solid 
substance  that  remains  behind  when  the  water 
is  all  gone  is  found  to  be  common  salt.  If  we 
choose  to  do  so,  we  may  regard  the  mixture  of 
sodium  hydrate  and  hydrochloric  acid  as  a  solu- 
tion of  the  hydrate  in  the  acid;  but  since  we 
may  prepare  identically  the  same  ultimate  mix- 
ture by  adding  common  salt  to  pure  water,  it  is 
perhaps  more  convenient  to  regard  it  as  a  solu- 
tion of  common  .salt  in  water.  For  the  present 
we  shall  take  the  latter  view,  confining  our  at- 
tention solely  to  those  cases  of  solution  in 
which  a  solid  dissolves  in  a  liquid  without  any 
obvious  chemical   change. 

When  a  solid  is  added  to  a  liquid  for  which 
it  has  no  chemical  atTinily,  it  may  remain  en- 
tirely miaffected.  In  this  case,  the  solid  is  said 
to  be  "insoluble"  in  the  liquid,  and  no  solution 
is  obtained.  If  the  solid  is  not  insoluble  in  the 
given  liquid,  it  gradually  disappears  when  the 
two  arc  brought  together,  the  part  which  ceases 
to  be  visible  passing  into  the  licpiid  in  the  dis- 
solved state.  In  some  cases  the  change  is  raiiid, 
and  in  others  it  is  slow.  It  is  always  accelerated 
by  ai;italing  the  solvent.  Some  solids  appear 
to  mix  with  certain  solvents  in  all  proportions; 
but  in  general  it  will  be  found  thai  if  (he  supply 
of  the  solid  is  suflicient.  there  will  come  a  time 
when,  under  the  conditions  of  the  experiment, 
no  more  of  the  solid  will  dissolve.  The  solu- 
tion is  then  said  to  be  "saturated."  The  quan- 
tity of  a  given  solute  that  will  dissolve  in  a 
given  solvent  depends  upon  several  circum- 
stances, but  most  notably  upon  the  temperature 
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of  the  solvent,  nearly  all  substances  being  more 
soluble  at  high  temperatures  than  at  lower  ones. 
If  a  saturated  solution  of  a  substance  that  is 
more  soluble  at  high  temperatures  than  at  lower 
ones  is  warmed,  it  becomes  capable  of  taking 
up  more  of  the  solute ;  and  if  such  a  saturated 
solution  is  cooled,  it  usually  deposits  some  of  the 
solute,  until  its  degree  of  concentration  becomes 
reduced  to  that  corresponding  to  saturation  at 
the  lower  temperature.  It  is  sometimes  possible, 
however,  to  cause  a  solution  to  retain  more  of 
the  dissolved  solid  than  corresponds  to  satura- 
tion at  a  given  temperature ;  though  this  "su- 
persaturated" condition  is  quite  unstable.  Glaub- 
er's salt  (that  is,  sulphate  of  sodium  crystallized 
with  ten  molecules  of  water),  exhibits  super- 
saturation  in  a  marked  manner.  If  a  saturated 
solution  of  this  salt  be  prepared  at  a  certain 
definite  temperature,  and  then  removed  from 
contact  with  any  particle  of  the  free,  undissolved 
salt,  its  temperature  may  be  lowered  by  a  con- 
siderable amount  before  crystallization  sets  in. 
If  the  smallest  fragment  of  the  solid  salt  is 
placed  in  such  a  supersaturated  solution,  cry'S- 
tallization  at  once  begins,  proceeding  rapidly 
until  the  concentration  is  reduced  to  that  cor- 
responding to  normal  saturation  at  the  tempera- 
ture at  which  the  experiment  is  performed. 
Pressure  appears  to  influence  the  solubility  of 
a  substance  to  a  measurable  extent,  but  the 
effect  of  a  change  of  temperature  is,  in  general, 
far   more  marked. 

A  solution  which  is  far  from  being  satu- 
rated, by  reason  of  the  solvent  being  present  in 
great  excess,  is  said  to  be  "dilute."  The  phys- 
ical phenomena  manifested  by  dilute  solutions 
are  much  more  simple  than  those  of  solutions 
that  are  nearly  saturated,  in  precisely  the  same 
way  that  the  phenomena  exhibited  by  an  attenu- 
ated gas  are  simpler  tnan  those  exhibited  by 
the  same  gas  in  a  strongly  compressed  state. 

A  solution  which  is  not  homogeneous 
throughout  with  respect  to  concentration,  but 
which  is  dilute  in  some  places  and  approxi- 
mates to  saturation  in  others,  tends  to  become  of 
uniform  concentration  throughout,  by  a  process 
known  as  "diffusion."  This  consists  in  the 
gradual  passage  of  the  dissolved  solid  away 
from  those  regions  in  which  the  concentration 
is  greatest,  and  toward  those  in  which  it  is 
least.  This  tendency  was  first  discovered  by 
Parrot,  in  1815.  It  was  experimentally  investi- 
gated by  Graham  (1850),  so  far  as  concerns  its 
manifestation  in  solutions  whose  internal  mo- 
tions are  not  restricted  in  any  way ;  and  Fick,  in 
1855,  gave  the  fundamental  mathematical  theory 
of  the  process.  In  Pick's  theory,  it  was  as- 
sumed that  the  quantity  of  dissolved  salt  which 
diffuses  across  a  given  sectional  area  of  the  solu- 
tion in  a  given  time  is  proportional  to  the 
rate  of  variation  of  the  concentration  of  the 
solution,  per  unit  ot  length  of  the  straight  line 
that  is  perpendicular  to  the  sectional  area  under 
consideration.  This  is  entirely  analogous  to  the 
assumption  made  by  Fourier  with  regard  to  the 
conduction  of  heat  through  a  solid ;  and  there- 
fore Fick  was  able  to  apply  the  results  of 
Fourier's  powerful  analysis  directly  to  the  prob- 
lem of  diffusion  in  liquids.  The  subject  being 
essentially  mathematical  in  nature,  reference 
must  be  made,  for  further  particulars,  to  the 
works  cited  at  the  end  of  this  article. 


It  was  known  in  the  iSth  century  that  if  a 
glass  vessel  is  filled  with  alcohol,  and  the  open- 
ing is  tightly  covered  with  a  bladder,  and  the 
whole  is  then  immersed  in  water,  the  contents 
of  the  vessel  increase  so  that  the  bladder  is  dis- 
tended and  sometimes  burst.  This  is  evidently 
due  to  the  fact  that  water  enters  the  closed 
glass  vessel  by  passing  through  the  more  or  less 
porous  bladder.  In  other  words,  it  is  a  dif- 
fusion phenomenon,  w'hich  takes  place  between 
two  parts  of  non-homogeneous  fluid  system, 
which  are  separated  from  each  other  by  means 
of  a  partially  permeable  partition.  The  syste- 
matic study  of  diffusion  phenomena  of  this  kind 
has  led  to  many  interesting  and  important  re- 
sults. Pfeffer  (1877),  by  improving  upon  a 
suggestion  due  to  Traube  (1867),  prepared  dia- 
phragms that  were  far  superior  to  the  bladders 
used  by  earlier  experimenters;  his  method  con- 
sisting in  forming  a  precipitate  of  ferrocyanide 
of  copper  within  the  pores  of  a  cell  of  porous 
earthenware.  The  earthenware,  as  thus  pre- 
pared, was  rendered  "semi-permeable,"  inas- 
much as  it  would  allow  of  the  passage  of  water 
through  itself,  while  it  would  not  permit  of  the 
passage  of  any  dissolved  substance  that  the 
water  might  contain.  The  porous  cell,  as  thus 
prepared,  was  filled  with  a  solution  of  some  sub- 
stance such  as  sugar  or  nitre,  and  was  then 
carefully  sealed  up,  save  for  one  small  opening 
to  which  a  delicate  mercury  manometer  was 
attached.  The  prepared  cell  being  then  im- 
mersed in  a  vessel  of  pure  water,  it  was  found 
that  water  will  enter  the  cell,  until  the  mercury 
manometer  registers  a  very  considerable  pres- 
sure;—  a  pressure  of  three  atmospheres  being 
observed  in  the  case  oi  a  I'/i  per  cent  solution 
of  nitre.  The  passage  of  a  liquid  in  this  man- 
ner through  a  membrane  or  other  porous  septum 
is  called  osmosis  (q.v.),  and  the  pressure  ob- 
served by  Pfeffer  is  called  the  "osmotic  pressure* 
of  the  solution.  The  osmotic  pressure  produced 
by  any  given  solution  is  found  to  be  propor- 
tional to  the  concentration  of  the  solution,  this 
relation  being  surprisingly  accurate  so  long  as 
the  solution  does  not  approach  too  closely  to 
saturation.  The  osmotic  pressure  is  further 
found  to  vary  with  the  temperature  of  the  solu- 
tion :  and  the  remarkable  fact  has  been  brought 
to  light,  partly  by  experiment  and  partly  by 
theory,  that  for  any  given  solution  of  constant 
concentration,  the  osmotic  pressure  is  approx- 
imately proportional  to  the  absolute  tempera- 
ture. De  Vries  has  also  shown  that  for  non- 
electrolytes  (such  as  solutions  of  sugar  or 
glycerine  in  pure  water),  solutions  of  different 
substances  possess  the  same  osmotic  pressures, 
provided  their  temperatures  are  the  same,  and 
they  contain  the  same  number  of  gram- 
molecules  of  dissolved  substance  per  unit  mass 
of  the  solvent.  (A  "gram-molecule"  of  any. 
substance  is  a  quantity  such  that  its  weight,  in. 
grams,  is  numerically  equal  to  the  molecular' 
weight  of  the  substance.)  It  is  evident,  there- 
fore, that  the  osmotic  pressure  of  a  dilute  solu- 
tion follows  laws  that  are  closely  analogous  to 
those  that  hold  true  for  attenuated  gases.  Much 
of  the  modern  theory  of  solutions  has  been  built 
up  on  this  fact ;  and  while  some  of  the  reasoning, 
by  which  students  of  physical  chemistry  draw 
upon  the  known  facts  of  gaseous  thermodynamics 
for  information  concerning  solutions,  appears  to 
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be  more  or  less  imperfect,  it  must  be  admitted 
that  the  known  analogies  between  attenuated 
gases  and  dihite,  non-electrolytic  solutions  are 
highly  interesting  and  suggestive. 

Blagden,  in  1788,  showed  that  the  freezing 
point  of  a  salt  solution  is  lower  than  that  of 
pure  water  by  an  amount  which  is  nearly  pro- 
portional to  the  concentration  of  the  solution,  so 
long  as  the  solution  does  not  approach  too 
nearly  to  saturation.  Other  investigators  have 
examined  this  subject  from  time  to  time,  and 
especially  Raoult  (1882),  who  worked  with 
many  different  solutes,  and  with  several  solvents. 
Raoult's  general  conclusion  was,  that  in  any 
given  solvent,  the  freezing  point  (q.v.)  is  low- 
ered by  the  same  amount,  by  the  presence  of  one 
gram-molecule  of  any  dissolved  substance 
whatever.  This  law  is  somewhat  too  general,  as 
it  has  exceptions  which  cannot  be  here  discussed ; 
but  it  is  sufficiently  general  and  sufficiently 
accurate  to  be  of  material  service  in  the  deter- 
mination of  the  molecular  weights  of  substances 
whose  percentage  compositions  are  known  by 
other  methods.  Raoult  found  also  that  the  boil- 
ing point  (q.v.)  of  a  solvent  is  raised  by  the 
presence  of  a  dissolved  substance,  the  elevation 
being  here  also  proportional  to  the  concentration 
of  the  solution,  and  being,  for  any  one  solvent, 
independent  of  the  nature  of  the  solute,  so  long 
as  the  same  number  of  gram-molecules  of 
the  solute  are  present  in  every  case.  This  law 
is  also  liable  to  exceptions;  but,  like  the  freezing 
point  law,  it  is  very  useful.  In  the  determina- 
tion of  molecular  weights  by  either  of  these 
methods,  it  must  be  remembered  that  the  molec- 
ular weight  of  a  substance  may  be  (and  in- 
deed often  is)  different  when  the  substance  is 
considered  in  different  physical  states.  Bcck- 
mann,  for  example,  found  that  the  boiling  point 
of  carbon  disulphide  is  raised  by  sulphur  by  an 
amount  which  indicates  that  the  molecule  of  sul- 
phur contains  eight  atoms,  w-hen  that  element 
is  dissolved  in  carbon  disulphide ;  previous  ex- 
periments on  the  vapor  density  of  sulphur  indi- 
cating that  in  the  vaporous  condition  its  mole- 
cule contains  six  atoms. 

In  a  general  way,  the  ultimate  nature  of  the 
process  of  solution  is  explained  by  the  molecular 
theory  of  matter  (see  Molecul.xr  Theory)  ; 
but  the  molecular  theory  still  leaves  much  to  be 
desired  on  this  score.  We  are  to  think  of  the 
solid  solute  as  composed  of  a  system  of  mole- 
cules, held  together  by  the  inter-molecular  at- 
tractive forces  that  cause  the  parts  of  solids  to 
cohere  to  one  another.  When  the  solute  is 
placed  in  the  solvent,  the  external  attractive 
force  of  the  solvent  upon  the  superficial  molec- 
ular layers  of  the  solute  partially  neutralizes 
the  internal  forces  by  which  these  molecules  are 
held  in  position,  and  more  or  less  of  the  mole- 
cules of  the  solid  escape  into  the  solvent.  As 
the  concentration  of  the  solution  increases,  an 
increasing  number  of  the  dissolved  molecules 
will  again  come  within  the  range  of  attraction 
of  the  undissolved  portion  of  the  solute,  in  such 
a  way  as  to  be  caught  by  the  solute,  and  tem- 
porarily retained  as  a  part  of  it.  Saturation 
occurs  when  the  number  of  molecules  regained 
by  the  solute  in  this  way  in  any  given  time  be- 
comes equal  to  the  number  lost  by  it  in  the 
same  time.  Saturation  being  thus  determined  by 
the  equality  of  the  molecular  exchanges  that 
take  place  in  a  given  time  at  the  surface  of  the 


undissolved  solute,  it  is  evident  that  when  no 
free  solid  is  present,  there  can  be  no  such 
equality  of  exchanges.  Hence  the  possibility  of 
a  "supersaturated"  solution.  Indefinite  super- 
saturation  cannot  be  experimentally  realized, 
however,  for  in  the  ceaseless  re-arrangement  of 
molecules  that  takes  place  in  a  liquid,  it  occa- 
sionally happens  that  a  certain  number  of  mole- 
cules of  the  dissolved  substance  fortuitously 
come  together  in  such  a  way  as  to  serve  as  a 
nucleus  for  the  deposition  of  the  solid ;  and 
when  this  occurs,  the  supersaturated  solution 
spontaneously  deposits  the  excess  of  solute  that 
it  contains. 

The  molecular  condition  of  the  dissolved  por- 
tion of  the  solute  has  been  made  the  subject  of 
much  study.  When  a  solute  dissolves,  its  dis- 
solution is  almost  invariably  accompanied  by 
thermal  changes,  the  solution  becoming  either 
cooled  or  heated.  By  reason  of  these  thermal 
changes,  the  phenomena  of  solutions  may  be  dis- 
cussed by  the  aid  of  the  general  laws  of  ther- 
modynamics (q.v.),  without  making  any  special 
hypotheses  as  to  the  ultimate  molecular  nature 
of  the  solution.  This  plan  was  carried  out  with 
great  power  by  Gibbs,  in  his  celebrated  paper 
entitled  <0n  the  Equilibrium  of  Heterogeneous 
Substances*  (Transactions  of  the  Connecticut 
Academy  of  Sciences,  October  1875).  His  paper 
is  so  exceedingly  general,  and  so  entirely  mathe- 
matical, that  it  is  very  difficult  to  read ;  and 
hence  his  methods  are  not  understood,  even  yet, 
as  widely  as  they  should  be.  Van't  Hoff  and 
Arrhenius,  attracted  more  to  the  purely  physical 
side  of  the  question,  and  desiring  to  form  (if 
possible)  some  sort  of  a  mental  image  of  the 
actual  processes  that  are  going  on,  have  de- 
veloped a  theory  regarding  the  nature  of  the 
dissolved  solute,  which  is  known  as  the  "ionic 
theory,"  or  as  the  "electrolytic  dissociation 
theory" ;  and  it  is  this  theory  which  is  most 
widely  accepted  at  the  present  time.  It  has  at 
least  the  merit  of  being  suggestive,  as  well  as 
fruitful  in  practical  results.  There  is  also  a 
so-called  "hydrate  theory"  of  solutions,  in  which 
the  solute,  in  aqueous  solutions,  is  supposed  to 
form  a  scries  of  definite  hydrates  with  the  sol- 
Vent  ;  analogous  compounds  being  also  formed  in 
non-aqueous  solutions.  This  theory  has  had 
many  distinguished  supporters,  among  whom  the 
great  Russian  chemist  Mendeleeff  (q.v.)  may 
be  specially  mentioned.  In  recent  years  its  most 
devoted  apostle  is  perhaps  S.  U.  Pickering, 
who  has  defended  it  with  ingenuity  and  power. 
The  literature  of  the  hydrate  theory  is  not  ex- 
tensive, however,  when  compared  with  that  of 
the  ionic  theory ;  and  the  ionic  theory  has  the 
decided  preference  among  physical  chemists,  at 
the  present  time.  A  general  presentation  of  the 
hydrate  theory,  written  by  Mr.  Pickering,  will 
be  found  in  Watts'  'Dictionary  of  Chemistry,* 
article  'Solutions  II.' 

According  to  the  ionic  theory  of  Van't  HofT 
and  Arrhenius,  the  solute,  in  a  solution,  is  dis- 
sociated more  or  less  completely  into  little  bodies 
called  "ions";  the  dissociation  being  slight  or 
even  zero  in  some  cases,  and  very  extensive  in 
others.  In  a  solution  (such  as  that  of  sugar  in 
water)  which  does  not  conduct  electricity  olec- 
trolyticaliy,  there  is  little  or  no  "ionization,"  or 
dissociation  of  the  solute  molecules  into  ions; 
while  in  a  solution  of  a  salt,  which  does  con- 
duct clectrolytically,  the  dissociation  is  large,  and 
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may  even  be  almost  complete,  when  the  solution 
is  very  dihite.  The  ions  are  not  necessarily 
identical  with  the  atoms,  although  they  may  be 
so  in  certain  cases.  When  sulphuric  acid  and 
water  compose  the  solution,  the  sulphuric  acid 
is  supposed  to  be  partially  dissociated  into 
hydrogen  and  "sulphion"  (SOi)  ;  sulphion  being 
a  hypothetical  "ion,"  supposed  to  be  present  in 
the  solution,  but  being  admittedly  incapable  of 
existence  in  the  free  state.  In  the  same  way, 
sodium  chloride,  NaCl,  when  dissolved,  is  sup- 
posed to  be  more  or  less  completely  dissociated 
into  the  ions  Na  and  CI.  It  will  be  observed, 
however,  that  the  ions  are  here  atoms  of  sodium 
and  chlorine,  and  not  molecules ;  the  molecules 
of  these  substances  having  the  respective  for- 
mulae Na.  and  CI2,  and  being  therefore  composed, 
in  each  case,  of  two  ions  joined  together.  Here, 
as  in  the  case  of  sulphion,  the  ions  are  seen  to 
be  incapable  of  free  existence ;  because  when 
the  sodium  and  the  chlorine  are  set  free,  by 
electrolysis  (q.v.)  or  otherwise,  it  is  a  molecular 
aggregate  that  is  obtained,  and  not  a  collection 
of  the  free  ions.  The  completeness  of  the  ion- 
ization of  a  solute  is  affected  by  various  circum- 
stances, but  most  notably  by  the  degree  of  con- 
centration of  the  solution ;  and  the  proportion 
of  the  solute  molecules  that  are  dissociated  in 
any  given  solution  may  be  numerically  deter- 
mined by  various  methods,  for  which  the  special 
works  on  solutions  must  be  consulted.  It  is 
important  to  observe  that  ions  are  entirely  dif- 
ferent things  from  "electrons,"  the  electrons  be- 
ing the  ultimate  particles  of  which  the  atoms  are 
supposed  to  be  built  up,  while  the  ions  are  either 
the  atoms  themselves,  or  else  larger  systems 
composed  of  the  atoms.  (See  Electron.) 
The  dissociated  ions  in  a  solution  are  supposed 
to  be  endowed  with  electric  charges,  the  two 
ions  into  which  any  given  molecule  is  separated 
being  charged  oppositely.  In  the  case  of  sodium 
chloride,  for  example,  the  sodium  ion  is  charged 
positively,  and  the  chlorine  ion  negatively.  Upon 
the  evaporation  of  the  solvent,  these  ions  re- 
combine,  their  electric  charges  then  neutralizing 
each  other,  so  that  the  molecule,  as  a  whole,  is 
not  electrified.  There  is  no  immediate  evidence, 
in  a  solution,  of  the  existence,  within  it,  of  elec- 
trified particles,  or  "ions";  but  if  an  electrical 
stress  is  excited  across  the  solution,  by  insert- 
ing the  electrodes  of  a  galvanic  battery  at  op- 
posite sides  of  the  containing  vessel,  the  pos- 
itively electrified  ions  are  urged  one  way,  and 
the  negatively  electrified  ones  the  other  way. 
Eventually  the  ions,  thus  urged  along,  come  in 
contact  with  the  electrodes  themselves,  and  here 
the  ions  discharge  their  electricities,  becoming 
thereby  capable  of  existing  in  the  free  state 
again,  and  being,  in  fact,  deposited  upon  the 
electrodes,  unless  prevented  by  some  secondary 
action  within  the  cell.  It  will  be  observed  that 
electrical  conduction  through  an  electrolyte  is 
entirely  different  (according  to  the  ionic 
theory)  from  conduction  through  solid  con- 
ductors like  metallic  wires.  The  ions  in  a  solu- 
tion transport  their  charges  bodily,  and  pour 
'them  out  upon  the  electrodes.  The  charge  of  an 
ion  is  supposed  to  be  perfectly  definite  in  mag- 
nitude :  and  hence  Faraday's  law,  that  electro- 
lytic decomposition  is  accurately  proportional 
to  the  total  quantity  of  electricity  passing  through 
the  electrolyte,  is  easily  understood.  It  might 
be  even  better  to  state  it  in  the  inverse  form ; 


namely,  that  the  quantity  of  electricity  conveyed 
across  an  electrolytic  solution,  under  a  given 
electric  stress,  is  accurately  proportional  to  the 
total  quantity  of  matter  set  free  upon  the  elec- 
trodes. In  a  solution  which  does  not  conduct 
electricity,  the  reason  that  it  does  not  conduct 
is  supposed  to  be,  that  the  molecules  of  the  solute 
are  not  dissociated  into  ions  to  any  important 
extent,  so  that  they  are  incapable  of  being  elec- 
trically charged,  and  are  therefore  incapable  of 
acting  as   conveyors  of  electricity. 

A  single  example  may  be  give\i,  of  the  appli- 
cation of  the  molecular  theory  of  solutions  to  the 
explanation  of  chemical  equinbrium,  and  mass 
action.  Suppose  that  m  gram-molecules  of 
ethyl  alcohol,  I  gram-molecule  of  acetic  acid, 
and  n  gram-molecules  of  water  are  mi.xed, 
and  the  solution  is  allowed  to  stand  indefinitely.  ' 
The  acetic  acid  H.C2H3O2,  combines  with  the 
alcohol,  C2H5.OH,  to  form  ethyl  acetate, 
CiHs.GHjG:,  and  water,  H2O,  in  accordance  I 
with  the  equation:  H.QH3O2  +  GH5.OH  =  f 
QHs.CiHsO:  -f-  H2O.  But  the  n^action  proceeds 
very  slowly,  so  that  several  days  elapse  before  a 
state  of  approximate  equilibrium  is  attained;  and 
even  then  the  solution  will  contain  free  acetic 
acid  and  free  alcohol,  the  amounts  of  these  that  . 
remain  uncombined  depending  upon  the  relative  1 
quantities  of  the  several  constituents  that  were  r 
present  in  the  original  solution ;  — ■  that  is,  upon 
m  and  n.  (It  is  this  dependence  upon  the  rela- 
tive quantities  of  the  reacting  substances  that  is 
understood  when  we  speak  of  the  "effect  of 
mass"  in  chemical  reactions;  or,  more  briefly, 
of  "mass  action.")  Suppose,  now,  that  after  a 
certain  time,  there  have  been  x  gram-mole- 
cules of  ethyl  acetate  formed  in  the  course  of 
the  reaction.  This  implies  that  there  have  also 
been  .r  gram-molecules  of  water  formed  at  the 
same  time,  and  x  gram-molecules,  each  of 
acetic  acid  and  of  alcohol  destroyed.  At  the  in- 
stant contemplated,  the  number  of  gram- 
molecules  of  each  of  the  several  substances  pres- 
ent in  the  solution  will  therefore  be  as  follows: 
Of  alcohol,  (m — x)  ;  of  acetic  acid,  (l — .r)  ; 
of  ethyl  acetate,  .1';  and  of  water,  (h  -|-  .r).  The 
number  of  actual  molecules  of  alcohol  and  of 
acetic  acid  present  in  the  solution  at  this  time 
will  therefore  be  proportional  to  (m — x)  and  to 
(i — .r),  respectively;  and  hence  the  number 
of  chance  encounters,  during  one  second,  be- 
tween a  molecule  of  acetic  acid  and  one  of 
alcohol  will  be  proportional  to  the  product  of 
these  quantities,  or  to  (m — x)  (i — x) .  We 
may  assume  that  the  number  of  actual  combina- 
tions taking  place  under  these  circumstances  will 
be  proportional  to  this  number  of  encounters, 
and  to  a  certain  (as  yet  unknown)  coefficient  of 
"affinity,"  between  the  two  substances,  which 
coefficient  we  will  denote  by  k.  The  total  num- 
ber of  gram-molecules  of  ethyl  acetate  formed 
during  the  next  following  second  may  therefore 
be  taken  as  ^(iH — x)  (i — x).  Now  if  we  had 
started  our  experiment  by  mixing  ethyl  acetate 
with  pure  water,  we  should  have  found  that  the 
water  and  the  ethyl  acetate  would  combine  to 
form  alcohol  and  free  acetic  acid,  as  indicated 
by  reading  the  foregoing  chemical  equation  from 
right  to  left :  the  reaction,  in  that  case  also, 
proceeding  only  to  a  definite  point,  and  then 
ceasing.  In  the  actual  case  we  must  conceive 
of  both  of  these  reactions  as  going  on  simul- 
taneously.    There    being    x    gram-molecules    of 
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ethyl  acetate  present  at  the  proposed  instant,  and 
(n  +x)  gram-molecules  of  water,  and  the 
^chemical  affinity"  of  water  for  ethyl  acetate 
being  supposed  to  be  measured  by  a  new  co- 
efficient, k',  we  conclude,  by  a  process  of  reason- 
ing entirely  analogous  to  that  just  explained, 
that  in  the  next  following  second  the  number 
of  gram-molecules  of  ethyl  acetate  that  will 
be  decomposed  will  be  k'(n  +  x)x.  When 
•equilibrium  is  finally  established,  so  that  ethyl 
acetate  is  no  longer  formed  or  decomposed  (that 
is,  when  it  is  formed  and  decomposed  with  equal 
rapidity),  we  have  the  equation  k(m  —  x) 
(i — x)  =k'(n  +  x)x.  By  trying  the  experi- 
ment with  known  initial  quantities  of  acetic 
acid,  alcohol  and  water,  we  could  ascertain,  di- 
rectly, the  value  of  x,  which  now  represents 
the  number  of  gram-molecules  of  ethyl  acetate 
present  when  equilibrium  is  attained;  and  sub- 
stitution in  the  foregoing  equation  would  then 
give  us  the  ratio  of  k  to  k', — -that  is,  it  would 
give  us  the  ratio  of  the  actual  chemical  affinities 
that  are  involved  in  this  reaction.  It  has  been 
found,  in  this  way,  that  if  we  make  (initially) 
■in  =  I  and  )i^o,  then  when  equilibrium  is  at- 
tained, the  resulting  value  of  x  is  y^.  Substitut- 
ing this  for  X,  and  putting  i  for  m  and  o  for 
n,  we  easily  find  that  k/k'=^4.  With  this  value 
of  the  ratio  of  k  to  k',  we  may  write  the  fore- 
going equation  in  the  form  j.i" — {4  +  4)11  + 
n)x  + 4111=0.  This  is  a  quadratic  equation, 
and  in  order  to  find  the  final  state  of  equilibrium 
for  any  proportion  of  alcohol  and  water  to  acetic 
acid  in  the  original  solution,  we  have  merely  to 
substitute  for  m  and  n  their  values  as  given  for 
the  primitive  solution,  and  then  solve  for  x. 
The  equation,  being  a  quadratic,  has  two  roots ; 
but  no  trouble  need  be  had  on  that  account, 
since  it  is  plain  that  we  must  accept  that  root 
which  would  give  x^o  when  we  set  m=o. 
The  results  obtained  from  this  equation  by  cal- 
culation have  been  compared  with  the  direct  re- 
sults of  experiment,  and  the  agreement  has  been 
found  to  be  quite  satisfactory.  Many  other  simi- 
lar problems  have  also  been  worked  out  from 
theoretical  principles,  and  the  results  verified  by 
direct  observation ;  and  by  the  introduction  of 
the  methods  of  the  differential  and  integral  cal- 
culus it  has  even  been  found  to  be  possible  to 
follow  the  course  of  such  reactions  from  stage  to 
stage,  so  that  the  composition  of  the  solution  can 
be  known  at  every  instant,  and  not  merely  for 
the  state  of  final  equilibrium. 

Consult:  Ostwald,  "Solutions';  Whctham, 
'Solution  and  Electrolysis'  ;  Nernst,  'Theoret- 
ical Chemistry'  ;  Lehfeldt,  'Text-book  of  Phys- 
ical Chemistry'  ;  Jones,  'The  Freezing-Point, 
Boiling- Point,  and  Conductivity  Methods.' 
A.   D.   RiSTEEN,  Ph.D., 

Editorial  Staff,  ^Encyclopedia  Americana.'' 

Solway  Firth,  sol'wa  ferth.  Great  Britain, 
an  arm  of  the  Irish  Sea  separating  the  county 
of  Cumberland,  England,  from  the  southwestern 
part  of  Scotland.  It  extends  nearly  40  miles  in- 
land, narrowing  gradually  from  a  breadth  of  20 
miles.  Its  upiier  part  forms  the  estuary  of  the 
Esk.  Larjic  areas  are  left  dry  at  low  tide, 
while  the  high  tide  rushes  in  as  a  violent  bore. 

Solyman  I.,  sol'i-man,  or  Suleiman,  soo-la- 

n>aii'  (The  Noble),  emperor  of    Turkey,  .son  of 

Bajazet  I.     After  the  defeat  and  capture  of  his 

father  by   Timeur  at  the  battle   of   Angora   in 
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1402  he  ascended  the  throne  at  Adrianople.  In 
1410  his  subjects  revolted,  he  was  dethroned  by 
his  brother  Mousa,  and  was  shortly  afterward 
slain.  He  is  not  regarded  by  Ottoman  historians 
as  a  sultan  since  he  governed  a  part  only  of  the 
empire. 

Solyman  II.,  El  Kanouni  (The  Magnifi- 
cent), emperor  of  Turkey,  son  of  Selim  I.:  b. 
1493;  d.  Szigeth,  Hungary,  1566.  He  succeeded 
his  father  in  1520,  crushed  a  rebellion  in  Syria  in 
1521,  concluded  a  treaty  of  peace  with  Venice 
and  then  inaugurated  the  first  of  a  long  series  of 
wars  against  Europe.  He  captured  Belgrade  in 
1521,  Rhodes  in  1522,  defeated  the  Hungarians 
with  fearful  loss  at  Mohacs  in  1526  and  mastered 
Buda  in  1529.  He  then  laid  siege  to  Vienna, 
but  met  with  disastrous  defeat.  He  took  Bag- 
dad in  1534,  and  on  condition  of  an  enormous 
yearly  tribute,  concluded  a  peace  with  Venice  in 
1539  and  with  Austria  in  1547.  He  made  suc- 
cessful war  against  Kurdistan,  conquered  \'an 
and  Tebriz,  and  part  of  Georgia  in  154S,  but  in 
the  next  year  met  with  continued  losses  at  the 
hands  of  Austria,  and  in  1552  he  was  defeated 
with  enormous  loss  in  the  siege  of  Erlau.  His 
wars  with  Persia  in  1554-5  were  disastrous  as 
were  also  his  Hungarian  wars  of  1558.  He  at- 
tempted to  break  Spain's  naval  power,  but  met 
with  defeat  at  Malta  in  1565,  though  he  took  the 
Isle  of  Chios  in  1566.  He  was  engaged  in  a 
war  with  .Austria  when  he  fell  at  the  siege  of 
Szigeth.  His  reign  saw  the  zenith  and  the  de- 
cline of  Ottoman  power.  He  remodeled  the 
code  of  laws,  introduced  reforms  in  the  judiciary 
and  in  taxation,  and  erected  mosques  and  pub- 
lic buildings  which  are  marvels  of  Ottoman 
architecture.  He  was  also  a  poet  and  a  patron 
of  literature  and  art.  In  addition  to  his  own 
superior  abilities  he  was  aided  by  statesmen, 
generals,  and  naval  commanders  of  unquestion- 
able greatness.  His  successes  came  principally 
in  the  early  years  of  his  reign  and  tliougli  he 
left  his  empire  with  greatly  extended  boundaries 
it  had  been  much  weakened  by  his  long  con- 
tinued wars. 

Solyman  III.,  Turkish  emperor,  son  of 
Sultan  Ibrahim:  b.  1642;  d,  Constantinople,  Tur- 
key, 1691.  He  succeeded  to  the  throne  on  the 
deposition  of  his  brother  Mahomet  IV.,  in  1687. 
His  life  had  been  spent  in  the  seraglio  in  the 
study  of  the  Koran  and  feeling  his  incai)acity  to 
reign  he  entrusted  the  administration  of  the  gov- 
ernment principally  to  his  grand  vizier  Kupruli 
Zadek  Mustapha  Pasha,  the  Virtuous.  His 
reign  saw  the  defeat  of  Turkish  arms  in  Hun- 
gary and  in  Servia,  the  grand  vizier  meeting 
death  at  the  disastrous  defeat  of  Selankcnien 
two  months  after  the  death  of  his  master. 

Soma,  a  sacred  plant  of  India,  and  an  in- 
toxicating drink  prepared  from  il,  the  latter  be- 
ing a  libation  of  great  importance  in  the  ancient 
religion  of  India.  The  draught  is  not  only  an 
offering  to  Indra,  but  in  the  form  haoma  is 
poured  upon  the  ground,  al  the  beginning  of  a 
meal,  or  at  the  reception  of  guests,  as  a  drink- 
offering  to  the  earth.  Soma  is  also  a  lunar  di- 
vinity, allied  to  Indra,  the  plant  having  been  dei- 
fied before  the  separation  of  the  Indo-lranians, 
on  account  of  its  moon-like  swelling  and  color, 
and  because  of  the  maddening  effects  of  its 
juice.  It  is.  moreover,  identified  with  the  Hin- 
dus' mythiciil  tree  of  life  that  grew  in  paradise, 
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the  juice  of  which  imparted'  immortality,  and 
which  was  guarded  by  spirits.  The  Rig- Veda 
refers  to  this  in  a  hymn  : 

We've  quaffed  the  soma  bright 

And  are  immortal  grown. 

We've  entered  into  light, 

And  all  the  gods  have  known. 

According  to  John  Fiske,  the  soma  is  a  plant, 
connected  mythically  with  lightning.  Although 
several  plants  have  been  called  soma,  it  is  gen- 
erally supposed  that  Sarcostemmu  (Ascicpias) 
acidum  is  the  plant  indicated.  It  is  a  climbing 
plant,  also  called  moon-plant,  of  the  milk-weed 
family,  with  slender  jointed  stems  and  succulent 
pendulous  branches,  terminatsd  by  small  umbel- 
like cymes  of  whitish  fragrant  blossoms.  It 
has  a  milky  juice.  Soma  is  picked  by  moonlight, 
taken  to  a  place  of  sacrifice,  and  crushed  between 
stones;  the  juice  is  then  strained  and  allowed  to 
ferment.  It  is  then  offered  to  the  gods,  and 
afterward  drunk  by  the  priests. 

Somaliland,  s6-ma'le-land,  Africa,  a  gen- 
eral name  applied  to  the  coast  region  to  the 
southeast  of  Abyssinia,  and  bordering  on  the 
Gulf  of  Aden  and  the  Indian  Ocean  as  far  south 
as  the  Equator.  The  region  is  divided  between 
France,  Great  Britain,  and  Italy.  French  So- 
maliland, the  smallest,  has  an  area  of  about 
46,000  square  miles.  It  extends  from  the  Strait  of 
Bab-el-Mandeb  southward  around  the  Gulf  of 
Tajura,  being  bounded  on  the  north  by  the 
Italian  colony  of  Eritrea,  on  the  west  by  Abys- 
sinia, and  on  the  south  by  British  Somalilaiid. 
The  coast  is  arid,  but  there  are  some  fertile 
stretches  in  the  interior.  The  possession  grew 
from  the  port  of  Obok  as  a  nucleus.  The  present 
capital  is  Jibuti,  which  is  becoming  an  important 
shipping  station.  The  population  of  the  terri- 
tory is  about  22,000.  For  the  British  possessions 
see  British  Somaliland.  Italian  Somaliland  is 
the  largest  in  area,  and  extends  from  the  Gulf  of 
Aden  to  the  Juba  River,  which  separates  it  from 
British  East  Africa.  It  stretches  1,000  miles  from 
north  to  south,  and  extends  from  the  coast  200 
miles  inland  to  the  Abyssinian  boundary.  This 
region  has  been  but  little  explored.  It  rises  from 
the  coast  in  terraced  plateaus,  which  are  cut 
transversely  by  several  fertile  river  valleys, 
though  the  bulk  of  the  land  seems  to  be  arid. 
Arabs  inhabit  the  coast,  while  Somali  and  other 
tribes  live  in  the  interior.  The  chief  towns  on 
the  coast  are  Mogadishu  and  Obbia.  The  Ital- 
ian government  established  a  protectorate  over 
the  territory  by  treaties  with  the  native  sultans 
in  1889,  with  England  in  l8gi,  and  with  the  Sul- 
tan of  Zanzibar  in  1892.  The  immediate  control 
of  the  chief  commercial  region  is  ceded  to  the 
Benadir  Company  of  Milan.  The  chief  exports 
are  ivory,  cotton,  gum  and  cattle  products. 

Sombrerete,  som-bra-ra'te,  Mexico,  in  the 
state  of  Zacatccas,  65  miles  northwest  of  the 
trwn  of  that  name,  in  a  mountainous  district 
(2,570  metres),  rich  in  silver.  Its  mines  are  said 
to  have  once  contained  the  richest  veins  ever 
known,  but  are  now  nearly  exhausted.  Pop. 
9,700. 

Sombrero  (som-bra'ro)  Island,  West 
Indies,  a  small  rocky  island  of  the  Leeward 
Group,  about  midway  between  the  Virgin  Group 
and  Anguilla,  resembling  in  form  the  Mexican 
hat  or  sombrero,  whence  the  name.  Its  staple 
products  are  sugar  and  molasses,  besides  pine- 
apples and   cocoa.      It   exported   formerly   large 


quantities  of  phosphate  of  lime,  the  deposits  oi 
which  have  been  exhausted. 

Somers,  sum'erz.  Sir  George,  English  nav- 
igator :  b.  Lyme  Regis,  Dorset,  1554 ;  d.  Bermuda 
Islands,  9  Nov.  lOii.  He  took  part  in  a  number 
of  voyages,  notably  in  those  of  Sir  Walter 
Raleigh,  upon  the  Spanish  seas,  and  in  160O  en- 
tered into  organization  of  the  London  or  South- 
Virginia  Company  for  the  colonization  of  the 
western  comment,  and  was  afterward  created 
admiral  of  the  fleet  bound  for  Virginia  which 
sailed  from  Plymouth,  2  June  1609.  His  ship, 
the  Sea  \'enture  was  separated  from  the  rest 
of  the  fleet  by  a  hurricane  when  half  way 
across  the  Atlantic,  and  on  the  25th  of  July, 
landed  at  the  Bermuda  Islands,  which  were  im- 
mediately claimed  by  him  as  English  possessions 
and  named  Virgineola,  and  later  the  Somers 
Islands.  They  were  afterward  colonized  from 
Virginia.  Consult:  Williams,  'Historical  and 
Statistical  .'\ccount  of  the  Bermudas,'  p.  16; 
Neill,  'Virginia  Company  of  London' ;  Doyle, 
'English  Colonies  in  America*  ;  Lefroy, 
'Historye  of  the  Bermudaes  or  Summer 
Islands'    (Hakluyt  Soc.   1882). 

Somers,  John,  Lord,  English  statesman:  b. 
Worcester  4  March  1652;  d.  London  26  April 
1716.  He  was  graduated  from  Oxford,  and  ad- 
mitted to  the  bar  in  1696.  As  a  prominent  mem- 
ber of  the  Whig  or  Country  party,  he  was  active 
in  the  political  life  of  the  revolutionary  period, 
was  engaged  as  counsel  for  the  Seven  Bishops  in 
1688,  and  occupied  a  number  of  important  offices 
during  the  reigns  of  James  II.  and  William  III. 
His  valuable  papers  were  collected  and  edited 
by  Sir  Walter  Scott  in  1800-15. 

Somers,  Richard,  .American  na\'al  officer: 
b.  Egg  Harbor.  N.  J.,  1778;  d.  4  Sept.  1804.  He 
entered  the  navy  in  1798  and  was  assigned  to 
the  frigate  United  States.  In  the  war  with 
Tripoli  he  was  placed  in  command  of  the  Nau- 
tilus, and  for  gallant  service  rendered  in  that 
campaign  was  made  commander.  He  was  killed 
in  a  heroic  attempt  to  destroy  the  Turkish  fleet 
by  blowing  up  his  own  ship,  the  Intrepid,  in 
its  midst. 

Somers  Islands.        See  Bermuda  Islands. 

Somerset,  sum'er-set.  Lady  Henry  (Isabel), 
English  temperance  reformer,  daughter  of  the 
Earl  of  Somers.  She  was  married  to  Lord 
Henry  Somerset  in  1873,  is  actively  interested 
in  various  industrial  institutions  and  local  mis- 
sions, founded  the  industrial  farm  colony  for  in- 
ebriate women  at  Du.xhurst,  Surrey,  is  president 
of  the  National  British  Women's  Temperance 
Association,  and  in  1889  was  president  of  the 
World's  \yomen"s  Christian  Temperance  Union. 
She  is  editor  of  the  'Women's  Signal'  and  has 
written  'Studies  in  Black  and  White':  'Our 
Village  Life,'  etc.  She  has  frequently  visited 
and  lectured  in  the  United  States. 

Somerset  House,  a  notable  building  in 
London,  England,  fronting  both  on  the  Strand 
and  on  the  Thames  Embankment.  It  stands  on 
the  site  of  a  palace  commenced  by  the  Protector 
Somerset,  which,  after  being  the  residence  of 
several  royal  personages,  made  way  for  the 
present  buildings.  It  contains  the  offices  of  the 
registrar-general  of  births,  deaths,  and  mar- 
riages, the  exchequer  and  audit  departments,  the 
inland  revenue,  and  the  probate  and  divorce 
registries  of  the  High  Court  of  Justice. 
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Somerset  (Ky.),  Engagement  at.  In 
March  1863,  Gen.  John  Pegrani,  with  1,550  cav- 
alry and  three  guns,  started  from  East  Tennessee, 
on  an  expedition  into  eastern  Kentucky,  to  seize 
beef  cattle  for  the  Confederate  army.  On  22 
March  he  crossed  to  the  north  bank  of  the  Cum- 
berland River,  by  Stigall's  Ferry,  and  making 
a  forced  march,  reached  and  attacked  Danville, 
on  the  24th,  driving  out  Wolford's  Union  cav- 
alry, and  pursuing  them  nearly  to  the  Kentucky 
River.  He  then  began  to  collect  his  cattle  in 
the  counties  of  Lincoln,  Boyle,  and  Garrard.  On 
the  26th  Gen.  Burnside  ordered  Gens.  Gillmore 
and  Manson,  who  were  north  of  the  Kentucky 
River,  to  concentrate  their  forces  and  attack 
Pegram,  then  in  the  vicinity  of  Danville.  Gill- 
more  crossed  the  Kentucky  River  at  Hickman's 
bridge  on  the  28th,  and  drove  Pegram  across 
Dick's  River,  Pegram  burning  the  bridges  to 
cneck  pursuit.  On  the  same  day  Manson  occu- 
pied Danville  and  moved  to  co-operate  with  Gill- 
more,  who  was  following  Pegram  toward  the 
Cumberland.  Pegram  had  called  in  and  concen- 
trated his  command,  and  falling  back  skirmish- 
ing, made  a  stand  in  a  strong  position,  on  Dut- 
ton's  Hill,  three  miles  north  of  Somerset,  in 
order  to  check  the  Union  pursuit  until  he  could 
get  all  his  captured  cattle  across  the  river,  six 
miles  in  his  rear.  Gillmore,  with  1,250  mounted 
men  and  six  guns,  advanced  on  Pegram's  posi- 
tion at  daybreak  of  the  30th  and  drove  his  rear- 
guard back  upon  his  main  line,  which  he  found 
strongly  posted,  and  resisting  firmly.  An  effort 
by  Pegram  to  turn  Gilmore's  right  failed,  and 
Gillmore,  dismounting  his  men  and  forming  in 
line,  the  action  began  at  noon  by  artillery-firing 
on  both  sides,  which  was  continued  two  hours, 
when  Gillmore's  men  charged  to  within  30  yards 
of  the  Confederate  line,  and  it  gave  way  from 
right  to  left,  and  could  not  be  rallied,  until  near 
the  town,  when  order  was  restored  and  another 
position  taken  and  slight  works  thrown  up,  about 
three  miles  south  of  Somerset.  As  night  was 
setting  in,  no  attack  was  made  on  this  position, 
Gillmore  contenting  himself  with  throwing  a  few 
shells  and  advancing  his  skirmishers.  During 
the  night  Pegram  recrossed  the  Cumberland  at 
Stigall's  Ferry  with  537  of  the  750  cattle  he  had 
collected.  The  Union  loss  in  the  engagement 
was  about  30  killed  and  wounded.  Pegram  re- 
ports a  loss  during  his  raid  of  over  20Q  men. 
Consult  'Official  Records,'  Vol.  XXHI. 

E.    A.    C.ARMAN. 

Somerville,  suin'er-vil,  Mary  Fairfax,  Eng- 
lish matlieniatician :  b.  Jedburgh,  Scotland,  26 
Dec.  1780;  d.  Naples,  Italy,  2Q  Nov.  1872.  She 
was  the  daughter  of  Admiral  Fairfax  and  in 
1804  was  married  to  Sanuiel  Grey,  who  died 
1807.  Her  interest  in  scientific  knowledge  was 
awakened  in  the  course  of  her  early  education, 
when,  having  learned  something  of  astronomy, 
there  was  developed  in  her  a  love  of  the  mathe- 
matical sciences  which  she  was  able  to  indulge 
in  secret  only,  but  which  laid  the  fmnidation  for 
ber  later  achievements.  It  was  not,  however,  un- 
til after  her  .30th  year  and  her  marriage  to  her 
cousin,  William  Somerville,  that  she  began  to 
publish  the  results  of  her  labors.  In  1827  she 
began  the  translation  of  Laplace's  'Mechanirjue 
Celeste,'  and  four  years  later  popularized  in 
England  the  great  work  of  the  astronomer  under 
the  title,  'The  Mechanism  of  the  Heavens' 
(1831).     The  book  was  immediately  adopted  by 


the  English  universities  and  brought  her  promi- 
nently before  the  scientific  world.  Her  fame, 
however,  did  not  rest  upon  this  great  undertak- 
ing alone.  In  1834  she  published  'The  Connec- 
tion of  the  Physical  Sciences,"  a  work  which 
was  also  widely  read,  and  in  1848  a  treatise 
upon  physical  geography,  which  brought  her  still 
greater  fame.  The  latter  half  of  her  life  was 
spent  in  Italy,  where  she  lived  with  her  children 
after  the  death  of  her  husband,  and  where  her 
efforts  were  devoted  to  the  revision  of  her  earlier 
books,  and  the  writing  of  her  'Molecular  and 
Microscopic  Sciences'  (1869).  The  story  of  her 
life  contained  in  an  autobiographical  account  en- 
titled 'Personal  Recollections  of  Mary  Somer- 
ville,' compiled  and  edited  by  her  daughter,  is  a 
valuable  history  of  her  long  and   useful  career. 

Somerville,  William,  English  poet:  b. 
Edstone,  Warwickshire,  1677 ;  d.  19  July  1742. 
His  most  celebrated  poem,  'The  Chase,'  an  epic, 
written  in  blank  verse  and  published  in  two 
volumes  in  1734,  made  a  place  for  him  among 
the  i8th  century  poets. 

Somerville,  Mass.,  city  in  Middlesex 
County :  on  the  Mystic  River,  and  on  the  Fitch- 
burg  and  the  Boston  &  Maine  R.R.'s.  The  Mys- 
tic separates  the  city  from  Chelsea,  on  the  east, 
Boston  is  on  the  southeast  boundary,  and  Cam- 
bridge on  the  southwest  and  west.  Several  steam 
railroads  and  electric  lines  connect  the  city  with 
Boston,  Cambridge,  Chelsea,  Newton  and  all  the 
nearby  towns  and  cities.  It  is  largely  a  residen- 
tial suburb  of  Boston,  and  has  many  fine  private 
and  public  dwellings.  Somerville  was  settled  in 
1629  and  was  a  part  of  Charleston  until  1842 
when  it  was  set  off  as  an  independent  town.  In 
1872  it  was  incorporated  as  a  city.  It  is  built 
on  seven  hills,  all  of  which  exist  although  street 
grading  has  lowered  some  of  them.  In  1631  the 
first  vessel  built  in  Massachusetts  was  launched 
from  Governor  Winthrop's  "Ten  Hill"  farm  on 
the  Mystic.  On  Quarry  Hill,  in  the  centre  of 
one  of  the  public  parks,  is  an  old  building,  once 
a  powder  house,  which  was  built  in  1703.  During 
the  Revolutionary  period  several  fortifications 
were  built  on  the  hills  of  Somerville.  On  Cobble 
Hill  was  General  Putnam's  fortress;  another  for- 
tification was  on  Winter  Hill ;  and  the  "citadel," 
on  Prospect  Hill,  was  where,  on  i  Jan.  1776, 
Washington  raised  the  first  colonial  union  flag. 
The  city  has  a  large  amount  of  manufacturing 
interests.  The  Government  census  of  KXX)  gives 
the  number  of  manufacturing  establishments 
378,  representing  71  industries.  The  combined 
capital  invested  was  $10,131, 5(XJ,  and  the  antuial 
amount  paid  for  raw  material  was  ?I7,346.772. 
There  were  4,636  persons  employed,  and  the  an- 
nual wages  amounted  to  !i;2,4()6,40().  The  value 
of  the  yearly  output  was  $21,776,511.  There  are 
three  public  parks,  a  hospital,  a  Home  for  the 
Aged,  in  charge  of  the  Little  Sisters  of  the 
Poor,  an  insane  asylum,  and  a  number  of  chari- 
table organizations.  There  arc  31  churches  and 
28  school  buildings.  The  educational  institu- 
tions are  English  and  Latin  high  schools,  public 
and  parish  .schools,  several  private  business 
schools,  and  a  public  library.  In  educatinnal  and 
industrial  life  Somerville  is  io<yitified  with  Bos- 
ton in  many  ways ;  but  the  municipal  govern- 
ments are  entirely  distinct.  Pop.  (1890)  40,152; 
(1900)  61,643. 

Somerville,  N.  J.,  town  in  Somerset 
County ;  on  the  Raritan  River,  and  on  the  Cen- 
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tral  Railroad  of  New  Jersey;  about  25  miles,  in 
direct  line,  southwest  of  Newark  and  11  miles 
west-northwest  of  New  Brunswick.  It  was 
founded  in  1665,  and  until  1809  was  a  part  of 
Raritan.  Somerville  and  vicinity  was  a  camping 
ground  for  the  American  forces  during  the  Revo- 
lution. It  is  in  an  agricultural  region,  but  it  has 
considerable  manufacturing  interests.  The  chief 
industrial  establishments  are  woolen  mills,  agri- 
cultural implement  works,  and  a  shirt  factory. 
There  are  seven  churches,  a  high  school,  elemen- 
tary graded  schools,  a  Baptist  classical  school, 
and  a  public  library,  founded  in  1871.  The  two 
national  banks  have  a  combined  capital  of 
$142,340;  there  is  also  a  savings  bank.  Pop. 
(1890)   3,861;    (1900)   4,843. 

Sometsuki  (sum-et-soo'ke)  Ware,  the 
name  given  in  Japan  to  a  species  of  porcelain 
decorated  under  the  glaze  with  ornaments  in  a 
blue  pigment  obtained  from  cobalt  ore.  It  is 
made  chiefly  for  domestic  use.     See  Porcelain. 

Somme,  som,  France,  (i)  A  river  rising  in 
the  department  of  Aisne,  seven  miles  northeast 
of  Saint  Quentin,  flowing  from  southeast  to 
northwest  and  falling  into  the  English  Channel. 
Its  chief  affluents  are  the  Avre  and  Celle.  It  is 
135  miles  long,  and  navigable  from  Amiens  as 
far  as  Abbeville  (q.v.)  for  vessels  of  300  tons. 
It  has  canal  connection  with  the  Oise  and  the 
Scheldt.  (2)  The  department  of  Somme  in 
northern  France  has  an  area  of  2,378  square 
miles.  It  consists  of  highly  cultivated  and  large, 
fertile  plains,  and  its  highest  point  is  at  the 
southwest.  Considerable  land  beyond  the  sand 
•dunes  of  the  coast  has  been  reclaimed.  The 
river  Somme  is  the  principal  stream,  and 
■on  it  is  situated  Amiens,  the  chief  town.  There 
are  numerous  industrial  works  —  foundries, 
mills  for  textiles,  paper,  chemical,  soap,  lock, 
beet-sugar  and  other  factories ;  important  fish- 
eries, etc.  The  exports  include  raw  materials 
for  manufacture,  cider,  timber,  dyes,  coal, 
horses  and  cattle.  It  is  traversed  by  several 
railways.     Pop.    (1901)    537,848. 

Sommerville,  siim'er-vil.  Maxwell,  Ameri- 
■can  archaeologist:  b.  Philadelphia  i  May  1829; 
•d.  Paris,  France,  6  May  1904.  Having 
spent  many  years  in  the  collection  of  pre- 
cious stones  and  historical  gems,  he  became 
an  authority  upon  glyptography  and  allied  sub- 
jects, and  in  1894  was  appointed  professor  of 
glyptology  in  the  University  of  Pennsylvania. 
He  is  the  author  of  'Engraved  Gems> ;  'Sands 
•of  Sahara*  ('1901),  a  monograph  entitled  <A 
Buddhist  Temple'    (1900),  and  other  works. 

Somnam'bulism  (sleep-walking,  also  some- 
times called  noctambulism),  pathologically  con- 
sidered, is  caused  by  a  disordered  condition 
during  sleep,  analogous  to  the  hypnotic  or  mes- 
meric state ;  a  condition  of  the  brain  which 
impels  a  sleeping  person  to  perform  unconscious- 
ly acts  that  naturally  belong  to  the  waking  state. 
It  is  similar  to  somniloquy  or  sleep-talking. 
Hippocrates,  .\ristotle,  and  other  ancient  authors 
wrote  upon  it,  and  Galen  is  said  to  have  been  a 
■victim  to  it.  "The  mind  acts  automatically  un- 
<ier  the  dominance  of  some  single  idea.  Sight, 
hearing,  and  nearly  all  the  avenues  of  sense  are 
clos^.  The  sleep-walker  avoids  obstacles  and 
performs  ordinary  acts  automatically,  like  an 
absent-minded  man,  which  in  reality  he  is."  His 
train  of  thought  is  in  accordance  with  his  single 


idea,  continuous  and  logical.  Portions  of  the 
brain  usually  involved  in  the  physiological  condi- 
tions peculiar  to  sleep  seem  to  be  exempt.  The 
sleeper  exerts  powers  which  sleep  usually 
annuls;  the  direction  of  voluntary  movements 
in  most  trying  circumstances  is  marvelous ;  he 
may  be  quite  deaf  to  all  ordinary  auditory  im- 
pressions ;  his  eyes  are  usually  insensible  to 
light ;  they  may  be  closed,  partly  closed,  or  wide 
open:  the  pupils  may  be  widely  dilated,  con- 
tracted, or  normal.  The  somnambulist  has  been 
known  to  walk  from  one  part  of  the  house  to 
another,  to  climb  steep  roofs  or  walk  along  their 
ridges  with  ease,  to  solve  intricate  mathematical 
problems,  to  write  letters  or  work  upon  pic- 
tures, to  attempt  murder  or  suicide,  etc.  He  is 
roused  from  this  state  with  difficulty,  when  he 
remembers  nothing  of  what  has   occurred. 

Somnambulism  seems  to  be  hereditary.  It  is 
regarded  as  the  result  of  a  morbid  condition, 
and  occurs  mainly  in  neurotic  individuals  as  an 
effect  of  violent  emotions,  nervous  sensitiveness, 
or  self-concentration  associated  with  ill  health. 
It  often  occurs  at  about  the  age  of  puberty. 
Overeating  and  sleeping  with  the  head  too  low 
are  causes.  Usually  the  somnambulist  should  not 
be  awakened  until  he  is  safely  back  in  bed.  To 
remedy  the  condition,  unfavorable  environ- 
ments must  be  avoided,  diet  regulated,  and  ill 
health  relieved  principally  by  hygienic  measures, 
though  tonics  are  of  service. 

Somnath,  som-niit',  or  Patan,  a  town  on  a 
bay  of  the  Arabian  Sea,  in  Gujarat,  210 
miles  northwest  of  Bombay,  almost  enclosed 
by  a  massive  wall,  flanked  by  38  towers.  Mag- 
nificent ruins,  of  which  the  great  temple  may  be 
seen  at  a  long  distance,  mark  its  former  wealth 
and  prosperity.  It  was  one  of  the  original  seats 
of  Siva  worship  in  India,  and  has  recently  again 
become  a  favorite  place  of  pilgrimage.  The 
town  contains  many  memorials  of  Krishna,  but 
most  of  the  inhabitants  are  Moslems,  who  have 
erected  many  mosques.  The  port  of  the  town  is 
Verawal.     Pop.  10,000. 

Som'nus,  in  Greek  mythology,  the  god  of 
sleep,  son  of  Nox  (Night)  and  twin  brother 
of  Mors  (Death).  He  dwelt  at  the  western  ex- 
tremity of  the  world,  where  the  imagination  of 
early  poets  placed  all  awful  beings.  Some  of  the 
poets  describe  him  as  a  handsome  youth,  some 
as  a  dull  and  lazy  god,  whose  dark  abode  no 
ray  of  Phoebus  enters.  He  is  sometimes  repre- 
sented with  a  wreath  of  poppies ;  sometimes  with 
a  horn,  in  which  he  carries  dreams. 

Sonata,  s5-na'ta,  a  simple  piece  of  instru- 
mental music  intended  to  express  various  feel- 
ings in  different  passages,  according  to  the  variety 
of  expression  of  which  the  instrument  is  sus- 
ceptible. The  sonata  usually  begins  with  an 
allegro  or  lively  passage,  followed  by  an  andante 
or  adagio ;  then  a  minuet  with  a  trio,  or  a 
scherzo ;  and  lastly  a  rondo,  or  presto.  Instead 
of  the  second,  third,  or  last  division,  variations 
are  also  made  use  of.  The  older  forms  of 
sonata,  the  word  signifying  an  instrumental 
composition  as  distinguished  from  cantata,  were 
written  in  two  or  more  divisions  and  like  the 
modern  sonata  constituted  a  complete  musical 
piece  —  the  passages  connected  by  a  common 
character  —  and  exposition,  development,  and  re- 
statement with  a  conclusion  artistically  worked 
out.     The    sonata    was    originally    designed    for 
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one  instrument  only,  principally  for  the  violin ; 
afterward  for  the  piano  almost  exclusively. 
Subsequently  sonatas  or  double  sonatas  were 
composed  in  which  the  piano  or  harpsichord  is 
accompanied  by  other  instruments ;  for  instance, 
the  violin  or  tlute,  horn,  clarinet.  The  expres- 
sion of  the  sonata  is  to  be  determined  by  the 
character  of  the  instrument  —  a  circumstance 
which  modern  composers  have  not  sufficiently 
observed.  In  sonatas  for  several  instruments  the 
principal  instrument  is  either  only  assisted  (as 
is  the  case,  for  instance,  with  many  sonatas 
for  the  pianoforte  accompanied  by  the  violon- 
cello), or  the  instruments  alternate,  so  as  to 
make  the  sonata  a  dialogue  of  instruments.  An 
easy  or  short  sonata  is  called  sonatina.  The 
most  distinguished  composers  of  sonatas  are 
Bach,  Haydn,  Beethoven,  Mozart,  Mendelssohn, 
Clementi,  Cramer,  Hummel,  Weber,  Moscheles, 
Kalkbrenner,    Field,   and   Brahms. 

Sonderbund,  zon'der-boont,  a  league 
formed  in  1846  by  seven  Roman  Catholic  can- 
tons of  Switzerland  against  the  Federal  Diet, 
which  had  decreed  the  expulsion  of  the  Jesuits. 
The  Diet  voted  the  Sonderbund  illegal  20  July 
1847.  Freiburg,  their  stronghold,  was  captured 
13  November,  Lucerne  24  November,  and  the 
Sonderbund   was   dissolved. 

Song,  a  little  poem  intended  to  be  sung; 
a  lyric.  The  term  is  applied  to  either  a  short 
poetical  or  musical  composition,  but  most  fre- 
quently to  both  in  union.  As  a  poetical  compo- 
sition a  song  may  be  defined  as  a  short  poem 
divided  into  portions  of  returning  measure,  and 
turning  upon  some  single  thought  or  feeling. 
See  also  Music. 

Song  of  Birds.  The  voice  or  song  of 
birds  results,  like  that  of  all  higher  vertebrates, 
from  the  vibration  of  vocal  chords  and  of  a 
cohmin  of  air  passing  through  the  trachea  or 
windpipe.  In  birds,  however,  the  organ  of  voice 
is  double  and  consists  of  an  upper  and  a  lower 
larynx  or  syrinx,  the  latter  being  the  organ  in 
which  the  voice  or  song  is  actually  produced. 
The  upper  larynx  is  partly  bony  and  partly 
cartilaginous,  is  situated  at  the  glottis  or  open- 
ing of  the  trachea  into  the  mouth  and  is  of  much 
simpler  structure  than  the  larynx  of  mammals, 
lacking  the  vocal  chords.  E.xcept  in  the  ostrich, 
American  vultures,  and  a  few  other  birds,  the 
syrinx  is  always  developed.  It  presents  great 
variety  in  size,  form,  and  disposition  of  parts. 
Its  bony  elements  consist  essentially  of  modifica- 
tions of  the  lower  rings  of  the  trachea  at  the 
point  of  its  bifurcation  to  form  the  bronchi, 
and  may  be  tracheal  alone,  or  bronchial  alone, 
or  combine  elements  of  both  bronchi  and  trachea. 
The  structure  of  the  upper  larynx,  apart  from 
experimental  demonstration,  proves  that  it  is 
incompetent  to  produce  the  song-notes ;  and  its 
chief  office  must  therefore  be  that  of  modifying 
the  song.  The  syrinx  of  the  bird  may  be  com- 
pared to  "a  reed  prefixed  to  a  tube."  Its  charac- 
teristic structure  is  the  semilimar  membrane, 
which  is  attaclied  to  the  upper  part  of  the  bony 
structure  known  as  the  transvcrsale  or  pessulus, 
which  bounds  the  lower  end  of  the  windpipe. 

This  semilun.ir  inembr.ine  is  in  fact  one  of 
the  vocal  chords,  but  a  pair  of  others  are  formed 
from  folds  of  the  mucous  membrane  projecting 
into  the  interior  from  the  upper  bronchial  rings 
and  bounding  the  pair  of  syringeal  glottis  later- 
ally    The    great    distinction    existing    between 


the  syrinx  of  singing  and  of  non-singing  birds 
lies  in  the  mobility  of  these  parts  and  the 
arrangement  of  the  muscles.  In  the  true  sing- 
ing birds  the  latter  are  numerous,  distinct,  and 
so  attached  as  to  produce  the  tensions  or  lax- 
ness  of  the  vocal  chords  upon  which  the  variety 
of  notes  depends. 

The  song  of  birds,  like  the  notes  of  most,  if 
not  of  all,  other  animals,  is  in  a  minor  key. 
Usually  the  range  of  song-notes  may  be  com- 
prised within  a  single  octave,  but  of  course  these 
limits  may  be,  and  frequently  arc,  greatly  ex- 
ceeded. The  parrots,  with  a  great  range  of 
voice,  and  possessing  great  vocal  capabilities, 
possess  an  inferior  laryn.x,  which  difTers  from 
that  of  most  other  birds  in  being  single  in  its 
nature.  In  the  production  of  the  peculiar  shrill 
whistling  of  parrots  the  glottis  is  probably- 
passive  or  silent  —  the  column  of  air  vibrating 
as  in  a  flute,  where  a  vibration  is  communicated 
by  the  air  and  traverses  the  clastic  walls  of 
the  tube.  Nearly  all  singing  birds  belong 
to  the  group  Oscines,  and  stand  at  the  head  of 
the  class  in  perfection  of  general  organization. 

While  much  has  been  written  in  description  of 
the  songs  of  various  species  of  birds  and  litera- 
ture teems  with  tributes  to  the  ability  of  feath- 
ered songsters,  and  although  many  songs  have 
been  reduced  to  words  and  others  written  in 
music,  the  philosophical  side  of  the  subject  has 
been  much  neglected  and  a  thoroughly  compre- 
hensive work  is  still  a  desideratum.  One  fact 
stands  out  very  clearly,  namely,  that  the  vocal 
efforts  of  birds  bear  a  close  relation  to  sexual 
excitement.  With  many  birds  true  song  is  con- 
fined to  the  period  of  matmg  and  mcubation  and 
is  replaced  by  the  ordinary  calls  of  alarm,  etc., 
very  soon  after  the  young  have  hatched.  In 
almost  all  it  reaches  its  highest  expression  during 
that  period  and  its  effect  is  then  heightened  by  va- 
rious accompaniments  of  gesture,  peculiar  modes 
of  flight,  etc.  Among  true  song-birds  great  vocal 
powers  are  almost  confined  to  the  males,  and  are 
generally  supposed  to  be  the  expression  of 
greater  vitality  or  to  have  resulted  through  selec- 
tion by  the  females  for  their  partners  of  those 
most  gifted.  A  view  which  is  gaining  ground 
among  zoologists  is  that  the  distinctive  songs  of 
birds  are  mimetic  in  origin  and  some  consider 
that  bird  language,  like  human  language,  is  not 
hereditary,  but  is  learned  anew  from  their  par- 
ents by  the  young  of  each  generation.  Given 
an  original  exclamatory  power  of  expression  this 
has  been  given  direction  and  augmented  by  the 
imitation  of  the  various  sounds  of  iuammate  and 
animate  nature,  by  which  various  s|iecies  of  birds 
were  surrounded  in  their  particular  environment, 
just  as  the  same  elemental  influences  have  been 
invoked  to  explain  the  origin  of  human  language. 
In  sexual  selection,  in  the  pleasure  derived  by 
a  bird  from  its  own  music  and  in  the  needs  for 
fuller  powers  of  expression  arc  supi>osc(l  to  lie 
the  forces  effective  in  its  further  developmenf. 

Besides  general  works  on  ornithology,  in 
which  are  included  detailed  descriptions  o(  the 
songs  of  particular  birds,  consult  Darwin,  'The 
Descent  of  Man,'  Vol.  II.  (New  York  1K71), 
and  'Expression  of  the  Emotions '  (New  York 
187.3);  Witchell.  'Evolution  of  Bird  Song' 
(New  York  1806);  Rhoads,  'American  Na- 
turalist' (18130);  Jones,  'Songs  of  the  War- 
blers' (Obcrlin  i<xx))  ;  Burroughs,  'Century 
Magazine'   (1898-9). 
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Song  of  Solomon.  See  Canticles  or  Song 
OF  Songs. 

Song-sparrow,  a  well  known  sparrow 
{Mclospiza  fasciala),  found  in  some  one  or  other 
of  its  numerous  races  in  all  parts  of  North 
America  e.xcept  in  the  e-xtreme  north  and  south 
on  the  eastern  side.  The  song-sparrow  may  be 
readily  recognized  by  its  thickly  streaked  plum- 
age, brown  above,  ashy  below,  with  the  brown, 
black-centred  streaks  coalescing  on  the  breast 
into  a  conspicuous  spot.  In  most  parts  of  the 
East  song-sparrows  remain  throughout  the  year, 
but  there  is  nevertheless  a  distmct  north  and 
south  movement,  the  winter  birds  of  any  given 
locality  being  visitors  from  the  North.  In  the 
New  England  and  most  parts  of  the  Middle 
States  they  are  more  plentiful  in  summer  than 
in  winter.  During  the  latter  season  they  asso- 
ciate more  or  less  with  flocks  of  fox-sparrows, 
white-throated  sparrows  and  other  species  which 
frequent  thickets  along  water-courses,  but  are 
much  less  gregarious  than  they.  Their  food 
consists  of  seeds  of  various  kinds  and  m  sum- 
mer and  autumn  of  insects  and  berries.  They 
are  chiefly  birds  of  the  ground  and  bushes,  and 
are  never  seen  in  the  high  tree-tops.  Few  birds 
surpass  the  song-sparrow  in  the  real  melody  of 
their  simple  song,  and  few  birds  require  so  lit- 
tle of  sunshine  to  start  the  joyous  outburst 
even  in  midwinter.  They  sing  in  every  month 
of  the  year,  but  most  persistently  and  sweetly 
during  the  breeding  season.  The  nest,  which  is 
built  on  the  ground  or  in  a  low  bush  or  ever- 
green, is  a  bulky  structure  of  grass,  leaves,  etc., 
lined  with  fine  grasses  or  horse-hair,  receives 
4  to  5  greenish  white  eggs  varied  endlessly  in  the 
character  of  the  spots  and  blotches  of  browns 
and  lavender.  Usually  two  or  three  broods  are 
raised  each  season.  Other  eastern  species  of  the 
same  genus  are  the  Lincoln's  sparrow  (A/,  lin- 
colnii)  and  the  swamp-sparrow  (M.  georgiana) 
while,  besides  the  numerous  varieties  of  the 
song-sparrow  in  the  West  and  Southwest,  two 
distinct  species  (M.  insignis  and  M.  cinerea) 
occur  in  Alaska. 

Song-thrush,  or  Mavis.     See  Thrush. 
Sonnenschein,  zon'en-shin,  William  Swan, 

English  publisher:  b.  London  5  May  1855.  He 
was  educated  at  University  College,  London,  and 
began  the  study  of  medicine.  In  1878  he  estab- 
lished a  publishing  business  which  since  1895 
has  been  conducted  as  a  limited  company,  under 
the  name  of  Swan  Sonnenschein  &  Co.,  of  which 
he  is  chairman.  He  is  also  joint  managing  di- 
rector of  George  Routledge  &  Sons,  Limited. 
He  has  published:  'The  Best  Books'  (1887; 
5th  impression,  1901),  a  classified  dictionary  of 
about  50,000  of  the  best  available  books;  and  'A 
Reader's  Guide  to  Contemporary  Literature' 
(1901),  a  supplement  to  the  foregoing. 

Sonnet,  in  poetics:  (i)  A  short  poem,  song, 
or  ballad.  (2)  Specifically,  a  short  poem  of 
prescribed  form,  restricted  to  14  verses  ar- 
ranged according  to  a  fixed  disposition.  The 
word  came  from  the  Italian  sonetto,  probably 
derived  from  the  Old  French  and  Provencal 
sonet,  a  diminutive  of  son,  which  was  in  turn 
obtained  from  the  Latin  sonus,  a  sound  or 
musical  air.  That  the  sonnet  originated  in  Italy 
seems  now  definitely  settled,  but  the  manner  of 
its  origin  remains  an  object  of  discussion. 
D'Ancona   (' Poesia  Popolare. '   1878)   a';  the  re- 


sult of  his  investigations,  believes  that  it  was 
developed  by  a  combination  of  two  popular 
stanzas,  the  strambotto,  of  8  verses,  with  a 
riming-scheme  a  b  a  b,  etc.,  and  the  rispetto,  of 
6  verses,  with  a  scheme  c  d  c  d,  etc.  Cesareo,  a 
later  student  ('La  Poesia  Siciliana,*  1894),  mod- 
ifies this  view  by  making  the  combination  one  of 
strambotti,  the  one  of  8  verses,  the  other  of  6. 
The  beginnings  of  the  sonnet  appear  to  date 
from  the  early  13th  century.  It  quickly  attamed 
popularity,  and  various  writers  attempted  elab- 
orations and  other  changes.  Septisyllabic  verses 
were  inserted  to  vary  the  hendecasyllabic  mea- 
sure, the  length  of  the  sonnet  being  sometimes 
thus  doubled ;  or  verses  might  be  appended,  con- 
stituting a  coda  or  cauda.  The  simpler  arrange- 
ment, however,  prevailed.  At  the  same  lime,  as 
to  the  riming-scheme,  in  the  octave,  or  portion 
of  8  verses,  the  arrangement  abbaabba  re- 
placed that  oi  a  b  a  b,  etc.,  while  in  the  sestet, 
or  portion  of  6  verses,  it  might  be  c  d  c  f  d  e,  as 
well  as  c  d  c  d,  etc.  The  sonnet  was  firmly  es- 
tablished on  this  new  basis  by  Francesco  Pet- 
rarca  (Petrarch),  and  this  form  has  since  been 
generally  known  as  the  Petrarchan.  Wyatt 
(q.\-. )  and  Surrey  (q.v. )  introduced  the  sonnet 
into  English  literature  in  the  middle  of  the  i6th 
century.  In  England  a  modification  was  em- 
ployed by  Shakespeare,  Drayton,  and  others. 
This  modification  has  been  called  the  simple 
stanza  in  contradistinction  to  the  Petrarchan,  or 
compound,  stanza.  The  type  habababab 
a  b  a  b  c  c.  The  Shakespearian  is  distinguished 
in  another  way  from  the  Petrarchan ;  for  while 
the  latter  formally  separated  the  octave  and 
sestet,  the  former  could  not  properly  be  said  to 
have  such  a  division  —  the  arrangement  being 
really  three  quatrains  succeeded  by  a  couplet  — 
and  the  sense  therefore  might  be  continuous.  In 
"English  the  decasyllabic  measure  is  the  one 
generally  used,  although  the  octosyllabic  is 
found.  The  Shakespearian  type  has  not  been 
to  any  extent  used,  the  Petrarchan  being  re- 
garded as  the  orthodox  or  standard.  Deviations, 
as  in  the  case  of  S.  T.  Coleridge  (q.v.)  are 
called  irregular  sonnets  or  quatorzains ;  or,  in 
Charles  Lamb's  whimsical  coinage,  "fourteen- 
ers."  Critics  point  out  what  is  called  the  Mil- 
tonic  structure  in  the  Petrarchan  sonnet,  Mil- 
ton blending  octave  and  sestet  so  that  there  is 
no  pause  in  rhythm  or  thought.  This  modifica- 
tion has  by  Sharp  ('Sonnets  of  this  Century,' 
1886)  and  others  been  distinguished  as  a  sep- 
arate type.  The  sonnet  should  be  the  vehicle  of 
expression  of  one  thought,  or  idea,  and  the  com- 
pactness and  unity  of  the  verse-form  of  course 
favor  this.  Hence  the  sonnet  has  been  much 
used  for  what  Watts-Dunton  has  styled  "poetised 
didactics."  The  difficulties  offered  by  the  son- 
net are  considerable.  The  sense  of  mere  in- 
genuity, e.xcept  in  the  case  of  such  facetiae  as 
Milton's  *On  the  Detraction  Which  Followed 
Upon  My  Writing  Certain  Treatises'  (XL),  is 
necessarily  to  be  avoided.  Even  a  partial  list 
of  sonnet-writers  in  English  would  require  much 
space.  A  collection  of  British  examples,  from 
the  Earl  of  Surrey  to  Alexander  Smith,  was 
made  by  J.  Dennis  (1873).  .American  literature 
has  in  the  sonnets  of  Longfellow  (q.v.),  notably 
the  series  on  the  'Divine  Comedy,'  many  of  the 
finest  specimens  in  the  language.  Consult,  be- 
sides the  above-mentioned  works :  De  Veyriere, 
'Monographic   du   Sonnet'    (1869-70)  ;    Fomlin- 
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son,  'The  Sonnet*  (1874);  Welti,  'Geschichte 
des  Sonettes  in  der  deutschen  Diclitung' 
(1884);  Gummere,  'Handbook  of  Poetics' 
(1885)  ;  Main,  'A  Treasury  of  Englisli  Son- 
nets' (1880)  ;  Carson,  'A  Primer  of  English 
Verse'  (1892)  ;  Noble,  'The  Sonnet  in  England' 
(1896);  Vaganay,  'Le  Sonnet  en  Italic  et  en 
France  an  XVIeme  Siecle'  (1902)  ;  Herrick,  'A 
Century  of  Sonnets'    (1902). 

Sonom'eter.      See  Monochord. 

Sonora,  s6-n6'ra,  Mexico;  except  Chihua- 
hua, the  largest  state  of  that  republic ;  bounded 
on  the  north  by  Arizona  and  New  Mexico 
(United  States),  on  the  east  by  Chihuahua,  on 
the  southeast  by  Sinaloa,  on  the  southwest  and 
west  by  the  Gulf  of  California,  and  on  the  north- 
west by  the  Territory  of  Lower  California. 
Area,  "6,900  square  miles.  The  mountains  of  the 
eastern  part  of  the  state  are  the  Sierra  Madre 
and  a  number  of  secondary  chains.  Principal 
rivers  are  the  Altar  (also  called  Asuncion  or 
San  Ignacio),  Yaqui,  Mayo,  Sonora,  and 
Matope.  The  chief  port  is  Guaymas.  In  the 
mountains  the  climate  is  cool,  and  occa- 
sionally cold ;  the  flat  western  districts  and 
the  low,  arid  coast  are  hot,  the  thermometer 
sometimes  recording  119°  F.  at  Guaymas.  In 
'Mexico:  a  Geographical  Sketch*  (Bureau 
American  Republics,  1900),  "rain  falling  from  a 
cloudless  and  serene  sky,"  is  mentioned  as  a 
"peculiarity**  of  the  Sonora  coast.  The  produc- 
tion of  minerals  in  this  state  is  especially  note- 
worthy, the  annual  exports  of  silver,  lead,  gold, 
copper,  coal,  antimony,  iron,  cinnabar,  and 
graphite  being  valued  at  10,000,000  to  12,000,000 
pesos  (value  of  Mexico  silver  "dollar'*  or  peso, 
$0,461  on  I  Jan.  1904).  The  soil  is  fertile,  but 
in  many  sections  requires,  and  at  present 
lacks,  irrigation.  The  chief  products  are  ce- 
reals, tobacco,  cotton,  sugarcane,  and  fruits. 
Imports  are:  machinery  and  agricultural  and 
mining  implement.?,  material  for  clothing  (cot- 
ton, linen,  wool,  and  silk),  wines  and  liquors, 
hardware,  and  arms  and  ammunition.  Some  of 
the  pearls  found  in  the  Gulf  of  California 
are  sent  to  European  markets ;  otherwise  all 
the  foreign  trade  is  with  the  adjacent  States  and 
Territories  of  the  American  Union.  The  only 
railway  in  the  state  runs  from  Guaymas  to 
Nogales.  The  latter,  being  on  the  boundary-line 
between  Sonora  and  the  United  States,  is 
divided  by  a  street  into  the  two  towns  of 
Nogales,  Mexico,  and  Nogales,  Arizona.  The 
capital  of  the  *ate  is  Hermosillo  (pop.  8,474), 
chief  town  of  the  rich  mining  district  also  called 
Hermosillo.  Here  are  locatetl  the  government 
palace,  mint,  cathedral,  and  library.  Pope  Pius 
VI.  in  1779-81  created  a  bishopric  including 
Sonora,  Sinaloa,  and  the  two  Californias.  In 
1842  Gandara,  an  ambitious  provincial  leader, 
made  Sonora  the  theatre  of  a  civil  war.  During 
the  war  with  France  (1862-7),  interesting  cam- 
paigns were  conducted  in  the  state.  Hermos- 
illo, captured  4  May  1866  by  the  republicans,  was 
re-taken  by  the  imperialists;  but  the  French 
forces  were  withdrawn  from  Guaymas  in  Sep- 
tember of  the  same  year.  Less  than  a  decade 
afterward  occurred  the  Yaqui  war  (1885-6). 
Total  population  of  the  state,  220,553. 

Marrion  Wii.cox, 
Authority  on  Latin-America. 
Sons  of  America.    See  Patriotic  Societies. 


Sons    of    the     American     Revolution,     a 

patriotic  American  society,  organized  in  New 
York  in  April  1889.  Its  objects  are  to  per- 
petuate the  memory  and  spirit  of  the  men  who 
achieved  American  independence  by  the  encour- 
agement of  historical  research  in  relation  to  the 
Revolution;  the  preservation  of  documents,  rec- 
ords, and  relics,  and  to  foster  true  American 
patriotism.  There  are  branches  of  the  society  in 
various  States.  The  New  York  State  society 
has    1,300  members. 

Sons  of  Liberty,  an  American  patriotic  as- 
sociation of  the  colonists  called  into  existence 
by  Lord  Grenville's  Stamo  Act.  They  combined 
to  throw  off  the  allegiance  to  Great  Britain  and 
make  America  independent.  The  association  be- 
gan in  New  York  and  Connecticut.  The  Sons 
of  Liberty  joined  the  Society  of  Tammany  early 
in  the  19th  century.     See  T.uimanv  Society. 

Sons  of  the  Revolution,  an  American 
patriotic  society  organized  in  New  York  in  1875 
by  John  Austin  Stevens  and  others.  The  prac- 
tical work  designed  for  the  society  includes  the 
collection  and  preservation  of  manuscripts,  rec- 
ords, and  other  documents  relating  to  the  War 
of  the  Revolution.  There  are  branch  societies 
in  various  States,  including  California.  The 
membership  in  1903  was  6,087. 

Sons  of  Temperance.  See  Temperance, 
Sons  of. 

Sons  of  Veterans,  an  American  patriotic 
organization,  founded  in  1879.  There  are  27 
State  organizations  and  2,000  local  camps,  and  in 
1903  the  membership  e.xceeded  100,000.  Those 
eligible  to  membership  are  all  male  descendants, 
not  less  than  18  years  old,  of  all  soldiers,  sail- 
ors, or  marines,  who  served  with  the  Union 
forces  in  the  Civil  War. 

Sontag,  zon'tag,  Henrietta,  German  opera 
singer:  b.  Coblentz,  Prussia,  13  May  1805;  d. 
Mexico  17  June  1854.  She  was  a  favorite  of 
the  German  operatic  stage  in  her  girlhood,  and 
later  one  of  the  most  celebrated  singers  of  Eu- 
rope. In  1830  she  was  married  to  an  Italian 
nobleman  and  withdrew  from  public  life  and  to 
comparative  retirement  from  the  stage.  In 
1852  her  husband's  fortunes  having  been  greatly 
altered  by  political  changes,  she  made  a  tour 
through  the  United  States  and  won  fresh  laurels 
by  her  voice  and  dramatic  talent,  but  succumbed 
to  an  attack  of  cholera  while  singing  in  Mexico. 

Soo  Canals.  See  Sault  Sainte-Marie 
Canal.s. 

Soot,  a  very  finely-divided  carbon,  depos- 
ited from  the  smoke  of  burning  substances. 
Lampblack  is  a  soot  usually  prepared  by  igniting 
resin  or  pitch,  leading  the  smoke  and  vapor 
through  an  iron  tube,  where  the  oily  products 
condense,  and  then  into  a  series  of  chambers,  in 
which  the  carbon  is  dcpositetl,  the  purest  carbon 
being  found  in  the  chamber  farthest  from  the, 
point  of  combustion.  See  also  Carbon;  Lamp- 
black. 

Soothsayer.     See  Mantis. 

Sooty  Tern.     See  Ecc-bird. 

Sophia,  empress  of  Constantinople,  niece 
of  Theodiira  and  wife  of  Justinus  II.  She  was 
a  beautiful,  clever,  and  andiitious  woman,  and 
after  the  accession  of  Justinian  II.  to  the  throne 
in  565  was  the  real   ruler  of  the  country.     Her 
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husband's  successor,  Tiberius  II.,  was  chosen  by 
her  advice,  and  after  the  death  of  Justinus  in 
578  she  planned  to  become  the  wife  of  Tiberius. 
Finding  her  designs  frustrated  she  conspired 
against  him.  but  her  plot  being  discovered,  she 
was  deprived  of  power  and  compelled  to  live  the 
remainder  of  her  life   in  privacy. 

Soph'ists,  the  designation  applied  to  cer- 
tain schools  of  philosophers  in  Greece,  which 
occupied  the  transition  period  between  the  older 
and  ruder  cosmical  philosophies,  and  the  more 
refined  subsequent  systems,  which,  beginning 
with  Socrates,  Plato,  and  Aristotle,  were 
founded  primarily  on  the  study  of  the  human 
mind  as  the  perceiving,  thinking,  reasoning,  and 
knowing  subject.  In  the  older  systems  the  direct 
relation  of  mind  to  the  objective  universe  did 
not  receive  prominent  attention.  The  hypothesis 
of  a  unity  in  the  external  variety  was  assumed 
without  dispute,  and  a  theistic  or  materialistic 
interpretation  of  this  unity  formulated  accord- 
ing to  the  tendency  of  the  school.  In  this  man- 
ner arose  a  succession  of  systems  which  were 
agreed  in  being  artificial  cosmogonies,  unrelated 
if  not  hostile  to  the  current  traditions  of  reli- 
gion, and  however  superior  to  these  current 
notions  as  the  efforts  of  great  minds  to  compre- 
hend the  relations  of  things,  they  were  still  un- 
able to  stand  the  inevitable  criticism  of  compari- 
son with  fact.  Of  this  comparison  and  criticism 
the  sophists  were  the  exponents,  and  its  force 
fell  both  on  philosophy  and  religion.  But  none 
of  the  sophists  were  really  great  men,  at  least 
in  comparison  with  those  who  succeeded  them, 
and  they  appeared  in  an  age  of  political  decline 
and  social  corruption. 

The  direct  services  of  the  sophists  to  phi- 
losophy appear  to  have  been  small  and  negative. 
It  is  too  much  to  attribute  to  them  as  a 
merit  the  introduction  of  subjective  philosophy. 
This,  as  its  simultaneous  appearance  in  different 
schools  proves,  was  no  more  than  a  necessity 
of  the  period  to  which  they  belonged.  What 
chiefly  marks  the  sophists  was  their  incapacity 
to  generalize  the  subjective  element,  in  conse- 
quence of  which  they  were  not  philosophers  prop- 
erly so  called,  but  only  the  critics  of  a  dying 
philosophy.  But  the  sophists  rendered  to  sci- 
ence and  literature,  and  even  indirectly  to  phi- 
losophy, much  greater  services  than  as  philoso- 
phers they  were  able  to  render  to  philosophy. 
They  have  been  not  inaptly  compared  to  the 
French  encyclopaedists.  They  belonged  to  all 
the  liberal  professions ;  they  taught  all  the  usual 
branches  of  knowledge.  Some  of  them  were 
distinguished  as  rhetoricians  and  grammarians, 
others  as  men  of  science.  They  frequently  made 
a  profession  of  universal  knowledge,  and  though 
from  their  overweening  estimate  of  the  newly 
found  subjective  element  of  knowledge  they 
carried  this  pretension  so  far  as  to  profess 
to  speak  of  subjects  of  which  they  knew  noth- 
ing, all  their  pretensions  were  not  equally  friv- 
olous. Rhetoric,  to  which  they  naturally  gave 
undue  importance,  was  systematically  studied 
by  them,  and  they  supplied  some  of  the  earliest 
models  of  good  Greek  prose.  They  are  accused, 
however,  particularly  the  later  sophists,  of  being 
not  only  superficial  in  their  attainments,  but 
mercenary,  vain-glorious,  and  self-seeking  in 
their  aims. 

Protagoras  of  Abdera,  the  earliest  and  one  of 


the   most   important   of  the   sophists,   was   con- 
temporary with  Socrates,  but  considerably  older; 
he   applied   the  Heraclitan  doctrine   of  the  uni- 
versal flux  of  all  things  to  the  mind,  maintained 
the  uncertainty  of  the  existence  of  the  gods  and 
the  relativity  of  all  truth.     Man,  he  said,  is  the 
measure  of  all  things.    That  is  true  for  the  indi- 
vidual which  for  the  time  being  he  perceives  or 
feels.     Sense  and  the  gratification  of  sense  are 
the   only    relations    which    subsist   between   man 
and  the  external  world.    All  opinions  are  equally 
true,   and   contradictories  may   be  affirmed  with 
equal  authority.     Protagoras  is  said  to  have  been 
the   first    who   taught   for  pay,   and   though   he 
left  his  pupils  to  fi-x  his  remuneration  according 
to    the    amount    of    benefit    they    had    received, 
he  is  said  to  have  become  wealthy.     Gorgias  of 
Leontini  came  to  Athens  in  427  B.C.  as  an  am- 
bassador from  his  native  city.    He  affected  great 
pomp,  and  studied  to  excel   in  the   splendor  ot 
his    rhetoric.     Founding  upon   Zeno,   he   took  a 
bolder  stand  in  skepticism  than  Protagoras.    His 
book   was   called    'Of   the    Non-Existent    or   of 
Nature'  ;    and    his    three    cardinal    propositions 
were  that  nothing  exists,  that  if  anything  e.xists 
it  cannot  be  known,  that  if  it  could  be  known  it 
could    not    be    communicated.      Gorgias    reaches 
these  conclusions  by  a  logical  quibble,  in  which 
he  plays  off  Heraclitus  against  the  Eleatic  school. 
The   skepticism   of   Gorgias,   however,   like   that 
of  other  sophists,  as  it  was  founded  on  a  super- 
ficial logic,  was  neither  very  profound  nor  very 
consistently  developed.     His  successors  applied  it 
chiefly  in  a  moral  direction,  which  made  Plato 
call  the  art  of  rhetoric  as  taught  by  Gorgias  a 
corruption    of   justice.      Hippias   of   Elis   repre- 
sented the  law  as  a  tyrant  in  compelling  men  to 
act  contrary  to  nature.    Thrasymachus  made  the 
gratification   of   desire   the   natural    right  of  the 
stronger  and  might  the  law  of  nature.     Critias, 
one  of  the  30  tyrants,  ascribed  faith  in  the  gods 
to  the  invention  of  politicians.     Prodicus  of  Ceos 
taught  a  morality  more  in  accordance  with  ordi- 
nary conceptions  of  right.     Some  of  his  moral 
discourses  are  preserved,  and  are  still  admired 
for  the  feeling  they  display.     His  teaching  was 
recommended  by  Socrates,  and  he  has  sometimes 
been  called  his  predecessor.     Prodicus  is  said  to 
have  been  exorbitant  in  his  charges  for  instruc- 
tion.    He  taught  rhetoric  to  Euripides. 

Sophocles,  sof'o-klez,  Greek  tragic  drama- 
tist, one  of  the  three  great  tragic  writers  of 
Attica:  b.  deme  of  Colonus,  near  Athens,  about 
495  B.C. ;  d.  405  B.C.  He  received  the  Attic  higher 
education  of  the  time,  and  468  B.C.  first  appeared 
as  a  dramatist,  when  he  took  the  first  prize  in 
competition  with  .Eschylus.  To  this  result  po- 
litical causes  probably  contributed,  as  the  judges 
belonged  to  the  party  to  which  .^schylus  was 
opposed,  and  with  which  Sophocles  was  in  sym- 
pathy. jEschylus  retired  to  Sicily,  and  only  re- 
turned to  enter  again  for  a  prief  period  into  the 
lists  with  Sophocles.  Sophocles  accordingly  held 
all  but  undisputed  supremacy  until  the  appear- 
ance of  Euripides,  who  took  the  first  prize  in  441. 
Sophocles,  however,  excelled  both  his  rivals  in 
the  number  of  his  triumphs.  He  took  the  first 
prize  about  20  times,  the  second  frequently,  the 
third  never.  In  440  B.C.,  owing  probably  to  his 
connection  with  Pericles,  he  was  chosen  one  of 
the  ten  strategi  in  the  war  against  the  aristo- 
cratic party  of  Samos.    He  did  not  pride  himself 
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much  on  military  capacity,  and  appears  to  Iiave 
readily  deferred  to  the  judgment  of  others.  He 
was  also  employed  in  negotiations  with  the  allies 
of  Chios  and  Samos,  was  a  general  in  the  Pelo- 
ponnesian  war,  in  435  was  director  of  the  treas- 
ure of  the  allies,  stored  on  the  Acropolis,  and  in 
413  a  member  of  the  committee  for  reporting 
on  the  advisability  of  giving  the  state  an  oli- 
garchical constitution.  About  13a  plays  in  all  are 
ascribed  to  Sophocles.  Seven  are  preserved  en- 
tire. More  than  too  are  known  by  titles  or  frag- 
ments. Of  the  extant  dramas  the  probable 
chronological  order  is  'Antigone,'  'Electra,' 
'Trachiniae,'  'CEdipus  Tyrannus,'  'Ajax,* 
•Philoctetes,*  'CEdipus  at  Colonos.'  Sophocles 
brought  the  Greek  drama  to  the  highest  point 
of  perfection  of  which  that  form  of  art  is 
susceptible.  He  introduced  some  important 
changes  in  the  form  of  the  drama ;  brought 
a  third  actor  on  the  stage,  and  later  even  a 
fourth,  two  only  having  previously  been  allowed 
to  appear  at  once;  and  increased  the  number 
of  the  chorus  while  giving  to  it  a  greater  subor- 
dination to  general  effect.  It  tended  to  the 
perfection  of  the  drama  that  ^schylus,  Sopho- 
cles, and  Euripides  at  once  adopted  each  other's 
improvements.  The  dramas  of  Sophocles  were 
not  arranged,  like  those  of  vEschylus,  by  trilo- 
gies, but  were  complete  in  themselves.  He  is 
distinguished  by  the  great  skill  with  which  the 
action  of  the  plot  is  evolved  from  the  characters. 
The  characters  of  Sophocles  are  undoubtedly  the 
most  perfect,  distinct,  and  individual  that  can 
be  drawn,  and  at  the  same  time  arrayed  in  all 
the  charms  of  ideal  representation.  His  choruses 
have  always  been  celebrated  as  the  finest  produc- 
tions of  dramatic  poetry.  No  tragic  poet  in 
ancient  or  modern  days  has  written  with  so 
much  elevation  and  purity  of  style.  The  versifi- 
cation of  Sophocles  stands  alone  in  dignity  and 
elegance,  and  his  iambics  are  acknowledged  to  be 
the  purest  and  most  regular.  His  religious  rever- 
ence is  always  marked.  He  holds  the  mean  be- 
tween the  somewhat  vague  sublimity  of  /Eschy- 
ius,  and  the  more  familiar  and  rhetorical  manner 
of  Euripides.  He  is  a  just  literary  represen- 
tative of  the  age  of  Pericles.  (See  Dr.\m.\, 
Greek  Literature.)  Among  the  chief  editions 
are  Dindorf  (1825);  Schneidcwin  and  Nauck 
(i877-«2);  and  Wolff  (1858-65).  There  is  an 
annotated  English  edition  by  Jebb,  Vols.  L-V. 
0884-<)5).  There  are  also  numerous  editions  of 
individual  dramas,  with  English  notes.  Eng- 
lish verse  translations  exist  by  Plumptre  (1871) 
and  Campbell  (1873).  Consult  also :  Kennedy, 
'Studia.Sophoclea'  (1874)  ;  Riblx-ck,  "Snphokles 
und  seine  Tragodien'  (i860):  Borschko,  '/Es- 
chyhis  und  Sophokles>  (1872);  'Lichtenstein, 
'Shakespeare  and  Sophocles'  (1850);  Campbell, 
'A  (Juide  to  Greek  Tragedy'  (1891);  Moulton, 
'The  .Ancient  Classical  Drama'  (1800)  :  Mahaffv, 
'Classical  Greek  Lit.  Dramatic  Poets'   (i8i)i).' 

Sophocles,  Evangelinus  Apostolides,  .\mer- 
ican  (jreek  scholar:  b.  Tsangaranda.  Thessaly, 
8  March  1807:  d.  Cambridge,  Mass.,  17  Dec. 
1883.  He  was  educated  at  .Amherst  College. 
In  1842  he  became  a  tutor  in  Greek  at  Harvard, 
and  in  1860  professor  of  ancient  and  modern 
Grcik  there.  His  chief  work,  a  'Greek  Ix'xicon 
of  the  Human  and  Byzantine  Periods.'  was  pub- 
lished in  1870.  He  wrote  also:  a  Greek  Gram- 
mar  (1838);    'History  of  the  Greek  Alphabet' 


(1848)  ;  'Glossary  of  Later  and  Byzantine 
Greek'  (i860),  revised  as  'A  Greek  Lexicon  of 
the  Roman  and  Byzantine  Periods'    (1870). 

Sora,  a  bird  of  olive-brown  above  striped 
with  black  and  streaked  with  white,  found  in 
marshes  of  the  Atlantic  coasts  of  the  United 
States.     See  R.\1L. 

Sorata,  s6-ra't;i,  or  Illampu,  el-yam'poo, 
Bolivia,  a  peak  of  the  Andes,  situated  in  the 
Cordillera  Real  northeast  of  Lake  Titicaca.  It 
is  an  extinct  volcanic  cone,  the  highest  peak  in 
Bolivia,  and  one  of  the  highest  on  the  Ameri- 
can continent.  Its  altitude  is  21,525  feet,  and 
It  towers  8,800  feet  above  the"  surrounding 
plateau. 

Sorbonne,  sor-bon,  Paris,  France,  a  cele- 
brated college  in  the  Latin  Quarter  of  Paris, 
founded  in  the  13th  century.  It  was  originally 
intended  for  the  instruction  of  secular  priests, 
who  would  teach  gratuitously,  and  was  an  inno- 
vation among  schools,  as  scholars  heretofore 
were  obliged  to  find  lodgings  outside  the  school. 
The  old  Sorbonne  was  exclusively  theological, 
and  attained  great  influence  in  church  and  state. 
Many  of  the  instructors  were  celebrated  dtjc- 
tors : —  its  school  always  stood  for  the  most  con- 
servative elements  in  French  religious  thought. 
In  1792  its  property  was  converted  into  other 
purposes.  In  1808  Napoleon  reorganized  the 
University  of  France  and  as  the  Academic  de 
Paris  it  embraced,  besides  theology,  the  faculties 
of  the  exact  sciences  and  belles-lettres. 

The  historic  building  which  stood  from  the 
13th  century  to  the  Revolution  of  1792  has  been 
replaced  by  a  fine  modem  building  erected  from 
the  plans  of  M.  Nenot.  winner  of  a  "Grand  Prix 
de  Rome,"  the  front  of  which,  on  the  side  of  its 
official  entrance,  extends  274  feet  along  the  Rue 
des  Ecoles :  then  in  an  irregular  oblong  of  from 
700  to  more  than  800  feet,  the  building  climbs 
the  hill  along  the  Rue  St.  Jacques.  Incorporated 
in  the  building  is  the  I7tli  century  church  con- 
taining the  tomb  of  Cardinal  Richelieu,  one  of 
the  great  benefactors  of  the  college.  Carved 
architecturally  without  and  painted  murally 
within,  with  arched  vestibules  and  a  giant  stair- 
way and  cloistered  passages  round  interior 
courts,  the  building  has  hundreds  of  lecture- 
rooms,  well  fitted  to  their  purpose,  and  many 
corners  reserved  for  laboratories. 

The  modern  building,  now  (1905)  fairly  com- 
plete, except  in  details,  serves  first  for  the  two 
faculties  of  letters  and  sciences  of  the  Univer- 
sity. It  includes  none  of  the  professional  scien- 
tific schools,  but  it  furnishes  n  pkice  for  the 
Ecole  Pratique  des  Hautes  Etudes  —  a  special 
school  for  the  supraliminal  highest  courses  of 
all  —  and  for  the  celebrated  Ecole  Nationale 
des  Chartes.  where  archivists,  librarians,  and 
arch.Tologiies  who  have  to  do  with  docinneiits 
mav  learn  to  read  and  weigh  the  parchments  of 
a  thousand  years  equally  with  lite  browning  p;i- 
pers  of  the  Revolutionary  tribunals  and  the 
sources  of  contemporary  French  history. 

Sorcery.     See  WircHrRAFT. 

Sordello,  sor-del'lo.  Italian  poet:  b.  near 
Mantua.  Italy,  about  1200;  d.  about  1 255.  He 
was  one  of  the  most  celebrated  of  the  early 
Italian  poets  who  wrote  in  the  style  of  the 
earlier  troubadours  and  in  their  Provencal  lan- 
guage.   The  story  of  his  life  is  the  subject  of 
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rirowning's  'Sordello,'  and  was  used  by  Dante 
in  his  'Divine  Comedy.' 

Sorel,  s6-rel,  Albert,  French  author:  b.  Hon- 
fleur  13  Aug.  1842;  d.  2Q  June  1906.  }Ie  was  a 
correspondent  of  the  academies  of  Cracow,  Mu- 
nich, Copenhagen,  Stockholm  and  Berlin,  and  of 
the  Royal  Historical  Society  of  London;  he  was 
licentiate  of  law,  secretary-general  to  the  presi- 
dent of  the  senate,  1876-1902;  president  of  the 
upper  commission  of  national  archives,  and  vice- 
president  of  the  commission  of  diplomatic 
archives ;  and  also  professor  at  the  free  school  of 
political  sciences.  He  wrote  'Diplomatic  His- 
tory of  the  Franco-Prussian  War'  (1875)  ;  'Eu- 
rope and  the  French  Revolution'  (1885-gi); 
'Lectures  and  Essavs  on  History  and  Litera- 
ture>    (1882-1901)  ;   'Madame  de  Stael'    (1891). 

Sorel,  Canada,  town  and  county-seat  of 
Richelieu  County,  Quebec;  on  the  Richelieu 
River  at  its  confluence  with  the  St.  Lawrence 
at  Lake  St.  Peter,  and  on  the  South  Shore  and 
Quebec  Southern  railways;  45  miles  northeast 
of  Montreal.  It  is  built  on  the  site  of  a  1 7th  cen- 
tury fort,  and  was  formerly  called  William 
Henry.  It  has  a  good  harbor;  and  is  the  winter 
quarters  for  many  of  the  St.  Lawrence  River 
steamboats,  and  has  extensive  ship-building 
and  ship-repairing  interests  and  manufactories 
of  mill  machinery,  engines,  ship  stores,  plows, 
leather,  stoves,  brick  and  tile,  flour,  and  lumber. 
The  trade  in  grain  and  farm  produce  is  impor- 
tant. The  town  is  well  built,  has  substantial 
county  and  other  public  buildings,  good 
schools,  a  number  of  handsome  churches,  hotels, 
banks,  and  weekly  newspapers.  Pop.  (1901) 
7.057- 

Sorel  River.      See  Richelieu. 

Sorghum,  sor'gum,  an  annua!  cane-like 
plant  (Andropogon  sorghum),  resembling  In- 
dian corn  in  general  appearance  and  habit  of 
growth.  The  sorghums  are  without  ears,  and 
are  distinguished  by  heavy  heads  of  small  seeds 
which  terminate  the  stalk.  (See  Gr.asses.) 
The  cultivated  varieties  are  usually  treated  as  a 
distinct  species  by  botanists,  but  some  prefer  to 
consider  them  as  derived  from  a  wild  species, 
Sorglium  halcl'cnse.  The  sorghums  have  been 
known  from  the  remotest  periods  of  history,  and 
their  cultivation  of  sorghum  probably  had  its 
origin  in  Africa,  where  a  variety,  durra,  is  cul- 
tivated over  the  whole  continent,  and  is  put  to 
a  variety  of  uses ;  the  negroes  chew  the  stem 
for  the  sugar,  and  make  alcoholic  drinks  from 
the  grain.  Varieties  of  sorghum  were  known  in 
China  from  a  very  remote  period.  The  first 
sweet  sorghum  seed  to  reach  the  United  States 
came  from  that  country,  in  1855,  and  in  1856 
from  South  Africa.  The  sorghums  are  remark- 
able for  their  adaptability  to  different  conditions 
of  soil  and  climate,  and  an  almost  endless  list  of 
varieties  exists,  which  may  be  divided  into  two 
main  groups  based  upon  the  character  of  the  sap. 
Those  containing  a  considerable  amount  of  sugar 
are  classed  as  saccharine  sorghums,  those  weak 
in  sugar  as  non-saccharine.  The  name  sorghum 
is  applied  in  common  use  to  the  saccharine  varie- 
ties only,  while  the  non-saccharine  varieties  com- 
monly bear  the  name  of  their  variety,  as  Kaffir 
corn,  durra,  etc.  The  different  varieties  of  the 
sweet  sorghums  are  so  nearly  alike  that  little 
distinction  is  made  in  treating  them  as  a  class. 


The  two  leading  varieties  are  the  amber  and  the 
orange,  the  former  being  the  favorite  in  the 
more  northerly  latitudes  of  the  United  States, 
and  the  latter  in  the  south  and  the  southwest. 
Sorghum  thrives  in  every  part  of  the  United 
States  except  in  the  colder  parts  of  New  Eng- 
land and  in  the  higher  parts  of  the  Rocky  Moun- 
tains. At  first  it  was  grown  exclusively  for  the 
manufacture  of  syrup  and  sugar,  but  as  its  value 
as  a  forage  crop  became  known,  the  area  devoted 
to  its  cultivation  increased  rapidly. 

Saccharine  Sorghums. —  The  Civil  War 
caused  a  scarcity  of  sugar  in  the  United  States, 
and  sorghum  syrup  came  into  widespread  use 
as  a  substitute.  In  l85o,  five  years  after  the 
first  seed  was  introduced  from  China,  6.749,123 
gallons  of  sorghum  syrup  were  made  and  con- 
sumed in  the  L'nited  States.  In  1870  the  produc- 
tion had  swelled  to  16,050,089  gallons,  and  in 
1880  to  28,444.202  gallons.  Since  that  time  the 
production  of  sorghum  has  shown  a  steady  de- 
crease, being  only  16,972,783  gallons  in  1900.  In 
the  manufacture  of  syrup  the  stalks  are  stripped 
of  their  leaves  after  the  seed  has  ripened,  and 
the  tops  are  cut  off.  The  stalks  are  then  cut 
off  close  to  the  ground  and  passed  through 
heavy  rollers  to  extract  the  juice,  which  is  then 
boiled  in  shallow  pans  until  a  syrup  of  the  de- 
sired consistency  is  obtained.  The  greater  part 
of  the  sorghum  now  manufactured  is  a  farm 
product,  all  of  the  operations  of  manufacture  be- 
ing performed  on  the  farm.  In  1878  the  United 
States  Department  of  Agriculture  took  up  ex- 
periments to  ascertain  whether  sugar  could  be 
manufactured  profitably  from  sorghum.  Two 
objects  were  aimed  at  in  the  experiments,  (l)  to 
discover  a  cheap  process  for  extracting  the  juice 
and  making  the  sugar  and  (2),  to  increase  the 
sugar  content  of  the  plant.  Considerable  pro- 
gress was  made  along  both  these  lines,  and  the 
chemists  in  charge  of  the  work  at  one  time 
thought  that  sorghum  would  become  a  com- 
petitor of  sugarcane  as  a  source  of  sugar.  At- 
tempts were  made  by  capitalists  to  manufacture 
sorghum  sugar  on  a  commercial  scale,  but  none 
of  these  attempts  have  proved  successful.  The 
only  satisfactory  process  of  getting  the  sugar  to 
crystallize  properly  involves  the  use  of  a  large 
amount  of  alcohol,  which,  under  present  govern- 
ment regulations,  is  so  expensive  as  to  make  the 
process  impracticable. 

Sorghum  is  valued  highly  by  stockmen  as  a 
soiling  crop,  and  makes  good  summer  pastur- 
age for  all  kinds  of  stock.  Its  high  sugar  con- 
tent gives  it  an  especial  value  in  fattening 
swine,  and  it  is  also  an  excellent  food  for  sheep. 
As  ensilage  it  makes  good  feed,  but  on  account 
of  the  difficulty  in  preventing  the  development  of 
acidity  in  the  silo,  other  crops  are  generally  pre- 
ferred for  this  purpose.  Sorghum  is  of  especial 
value  as  a  pasturage  plan  .  owing  to  the  fact  that 
it  is  at  its  best  in  midsummer,  when  other 
grasses  are  generally  of  the  least  service.  The 
heavy  yield  of  hay  makes  it  one  of  the  favorite 
forage  crops.  In  pasturing  care  is  necessary  on 
first  turning  stock  upon  sorghum,  owing  to  the 
danger  of  bloating. 

The  time  for  planting  sorghum  varies  accord- 
ing to  latitude  from  the  ist  of  April  to  the 
middle  of  June.  In  general  the  best  results  are 
obtained  by  sowing  the  seed  broadcast  or  with  a 
drill,  as  oats  or  wheat  are  sown.     When  intended 
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for  a  soiling  crop  it  is  sometimes  better  to  sow 
in  rows  far  enough  apart  to  admit  of  plowing 
between  the  rows.  The  amount  of  forage 
yielded  per  acre  varies  according  to  soil,  climate 
and  methods  of  cultivation,  and  ranges  up  to  as 
much  as  15  tons  of  cured  hay  per  acre.  Two 
•or  three  crops  are  sometimes  harvested  in  a 
single  year,  and  as  much  as  ten  tons  is  sometimes 
obtained  from  a  single  cutting.  Experiments 
at  the  Nebraska  Experiment  Station  showed 
sorghum  to  be  the  heaviest  yielder  of  all  the 
forage  crops  at  that  station.  It  is  a  deep  feed- 
ing plant,  and  gives  better  results  on  poor  land 
than  does  corn,  but  is  more  exhausting  to  the 
soil.  In  feeding  sorghum  the  whole  plant  is 
usually  used.  The  seed  alone  has  a  feeding 
value  of  alwut  90  per  cent  that  of  corn,  and  is 
valued  highly  for  poultry,  especially  for  laying 
hens.  Bulletin  15  of  the  Department  of  Agri- 
culture compares  the  composition  of  sorghum 
seed  and  corn  as  follows:  Corn  (shelled) 
water  10.9;  ash  1.5;  fibre  2.1;  fat  5.4;  protein 
10.5;  nitrogen-free  extract  69.6;  sorghum  seed, 
water,  12.8;  ash  2.1  ;  fibre  2.6;  fat  3.6;  protein 
9.1  ;  nitrogen-free   extract  70.0. 

Non-saccharine  Sorghums. —  These  exist  in 
many  varieties,  all  with  the  same  general  habits 
of  growth,  being  slow  to  germinate  and  re- 
quiring a  long  period  to  mature  seed  as  com- 
pared with  corn.  They  differ  in  the  length, 
thickness  and  strength  of  the  stem,  in  the  num- 
ber and  size  of  the  leaves,  and  in  the  position  of 
the  seed-head.  The  principal  varieties  are  Kaffir 
corn,  Milo  maize,  durra,  (doura,  dhourra  or 
dhoura),  Jerusalem  corn,  and  broom  corn.  All 
of  these  varieties  except  the  last  are  grown  prin- 
cipally as  feed  for  stock.  The  peculiar  adapta- 
bility of  broom  corn  to  the  manufacture  of 
brooms  and  brushes  has  led  it  to  be  devoted  en- 
tirely to  this  purpose. 

Kaffir  corn  is  the  best-known  of  those  grown 
as  feed  for  stock.  It  was  introduced  from  South 
Africa  about  1884,  distributed  by  the  Depart- 
ment of  Agriculture,  and  has  been  found  well 
fitted  to  the  semi-arid  regions  of  the  West  and 
Southwest,  where  corn  has  never  been  a  re- 
liable crop.  It  is  now  extensively  cultivated  in 
•Oklahoma,  western  Kansas  and  other  places 
where  lack  of  moisture  give  this  crop  an  advan- 
tage over  corn.  In  appearance  Kaffir  corn  re- 
sembles sorghum,  but  docs  not  grow  so  tall. 
The  leaves  are  large  and  long,  the  head  is  up- 
right and  compact,  and  the  seeds  vary  in  color 
according  to  variety.  Three  distinct  varieties 
have  been  generally  agreed  upon  —  red,  white, 
and  black-hulled  white.  The  last  frequently  goes 
liy  the  name  of  African  millet.  Kaffir  corn  is 
used  chiefly  for  a  fodder  crop,  is  planted  in  drills 
and  cultivated  like  corn  or  sorghimi.  Where  it 
is  proposed  to  feed  the  whole  fodder  to  stock, 
the  crop  is  cut  and  shocked  as  soon  as  the  grain 
is  ripe.  Where  the  heads  are  to  be  harvested 
by  themselves  various  metliods  of  harvesting  are 
used.  The  yield  is  about  the  same  as  that  of 
corn  grown  under  the  same  conditions,  except 
in  dry,  hot  regions,  where  the  Kaffir  corn  will 
out-yield  Indian  corn.  The  crop  of  fodder  yields 
up  to  eight  tons  per  acre  or  more,  but  the  seed 
has  a  lower  feeding  value  than  corn.  The  grain 
has  been  used  as  an  article  of  human  food,  mak- 
ing a  meal  similar  to  corn-meal.  The  acreage 
of  Kaffir  corn  in  uxxi  was  26().5I3  acres,  and  the 
yield  of  grain  5,i()9,ii3  bushels. 


Milo  maize  closely  resembles  Kaffir  corn,  but 
grows  to  a  greater  height.  It  is  marked  by  a 
heavy  foliage  and  an  abundance  of  suckers. 
Owing  to  the  fact  that  it  requires  a  long  period 
to  mature  it  has  been  found  best  adapted  to 
cultivation  in  the  Southern  States.  Two  varieties 
are  grown  in  the  United  States,  white  and  yellow. 

Durra  differs  from  Kaffir  corn  principally  in 
the  position  of  the  head,  which  hangs  downward 
from  the  end  of  the  stalk,  the  culm  being  re- 
curved just  below  the  panicle.  This  variety  in- 
cludes Egyptian  corn,  rice  corn,  guinea  corn,  etc. 
The  grain  is  a  favorite  poultry-food,  and  the 
plant  has  been  extensively  cultivated  in  some 
parts  of  the  United  States  for  this  purpose.  It 
is  also  valuable  as  a  forage  plant. 

Jerusalem  corn  grows  to  a  height  of  4  to  8  feet, 
but  produces  less  forage  than  other  varieties. 
The  grain  yield  is  large  as  compared  with  that 
of  other  non-saccharine  sorghums,  but  is  hard  to 
save,  owing  to  the  fact  that  the  grains  are  with- 
out husks  and  shatter  easily.  The  head  hangs 
downward  on  a  recurved  stalk  as  in  the  case  of 
durra. 

Broom  Corn. —  Broom  corn  is  the  oldest 
variety  of  the  non-saccharine  sorghums  culti- 
vated in  the  United  States.  Brooms  were  made 
for  sale  in  the  United  States  as  early  as  1798, 
and  the  plant  was  cultivated  for  home  use  for 
some  time  previous  to  this.  The  usual  develop- 
ment of  the  stems  of  the  seed-cluster  adapt  it 
perfectly  to  the  purpose  of  brooms  and  brushes, 
and  it  is  not  cultivated  for  any  other  purpose, 
although  sometimes  fed  to  stock  after  the  bru,sh 
has  been  removed.  There  are  several  varieties, 
whose  distinctions  depend  on  the  size  and 
coarseness  of  the  plant  and  the  quality  of  the 
head.  The  plants  are  usually  grown  in  drill 
rows.  The  heaviest  producers  of  broom  corn 
are  the  States  of  Illinois  and  Kansas,  though 
conisderable  quantities  are  produced  in  many 
other  Slates.  The  area  devoted  to  broom  corn 
in  1899  was  178,584  acres,  with  a  value  of 
$3,588,414.  The  American  broom  corn  is  su- 
perior to  that  grown  in  Europe  for  purposes  of 
broom  manufacture. 

Diseases  of  Sorghum. —  Sorghum  blight 
(Bacillus  sorghi)  is  a  bacterial  disease  in  which 
the  leaves  or  leaf  sheaths  are  attacked  by  small 
red  spots  and  patches  of  various  shades  and 
sizes.  The  roots  are  also  subject  to  attack  from 
the  same  source,  and  the  vitality  of  the  plant  is 
so  affected  that  it  is  either  stunted  or  killed. 
The  disease  is  worse  on  some  varieties  than 
others,  but  it  attacks  both  the  saccharine  and  the 
non-saccharine  varieties.  Of  the  smuts  {I'stnl- 
ago  sorghi  and  U.  reiliana),  the  former  attacks 
the  grain,  causing  it  to  swell  up  and  burst,  and 
the  latlor  attacks  the  entire  head,  converting  it 
into  a  large  black  mass  which  is  covered  at  first 
by  a  whitish  membrane.  No  preventive  treat- 
ment has  been  applied  successfully. 

Sorghum  I'oisoning. —  Cases  have  been  fre- 
quent, especially  in  the  semi-arid  districts,  of  cat- 
tle dying  from  eating  even  a  little  green  sorghum, 
usually  a  second-growlh.  Investigations  carried 
on  by  the  Nebraska  Experiment  Station  go  to 
show  that  under  some  conditions  sufficient  prus- 
sic  acid  forms  in  the  leaves  of  the  plant  to 
cause  the  death  of  an  animal.  The  danger  is 
confined   to  llie   feeding  of  the  green  plant. 

Sorites,  s6-ri'tez,  in  logic,  a  chain  of  ellip- 
tic syllogisms  —  of  syllogisms  in  which  the  con- 
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elusion  of  all  except  the  last  is  omitted.  The 
syllogisms  are  stated  in  a  series  of  propositions 
so  linked  together  that  the  predicate  of  each  is 
the  subject  of  the  one  next  following,  till  a 
conclusion  is  formed  by  bringing  together  the 
subject  of  the  first  proposition  and  the  predicate 
of  the  last.  The  chain  can  be  carried  to  any 
length  provided  it  is  perfectly  consecutive,  so 
that  each  term  except  the  first  and  the  last  oc- 
curs twice,  once  as  subject  and  once  as  predicate. 
Example  of  sorites : 

Every  A  is  B. 
Every  B  is  C. 
Every  C  is  D. 
Every  D  is  E. 
Therefore  every  A  is  E, 

Or,  expressed  in  words : 

Titus  is  selfish. 

A  selfish  man  is  neglectful  of  the  good  of  others. 
\\'hoever  is  neglectful,  etc..  is  destitute  of  friends, 
Whoever  is  destitute  of  friends  is  wretched. 
Therefore  Titus  is  wretched. 

The  three  syllogisms  implied  in  this  sorites 
are : 

First   syllogism.       Second  syllogism.     Third  syllogism. 

Every  B  is  C,  Every  C  is  D,  Every  D  is  E, 

Every  A  is  B,  Everj'  A  is  C,  Every  A  is  D. 

.■.Every  A  is  C.       .'.Every  A  is  D.     .'.Every  A  is  E. 

Sorocaba,  s6-r6-ka'ba,  Brazil,  a  town  in 
the  state  of  Sao  Paulo,  situated  on  the  railroad, 
55  miles  west  of  Sao  Paulo.  It  lies  in  the  midst 
of  a  rich  agricultural  and  grazing  district,  and 
important  fairs  for  the  sale  of  horses  and  cat- 
tle are  held  in  the  town  annually.  Pop.  of  com- 
mune (1890)   14,000. 

Soro'sis,  the  name  of  the  first  professional 
woman's  club  established  in  the  United  States. 
Sorosis  was  founded  in  1868  by  Mrs.  "Jennie 
June"  Croly  (q.v.)  and  some  of  her  literary  as- 
sociates in  New  York.  Mrs.  Croly  was  for 
many  years  the  president  of  the  society.  The 
membership  in  1903  was  upward  of  200.  !Meet- 
ings  are  held  weekly. 

Sorrel,  Sorrel-tree,  Sorrel  Vine,  etc.,  are 
the  like  names  of  several  unrelated  plants  having 
acidulous  or  "sour"  foliage.  The  field  or  sheep 
sorrel  is  the  Rumcx  acetosella,  a  common  pas- 
ture weed,  naturalized  from  Europe,  with  hal- 
berd-shaped leaves,  impregnated  with  oxalic  acid, 
slender  panicled  racemes  of  delicate  dicecious 
flowers,  with  six-parted,  green  or  reddish  calyces. 
It  spreads  widely  by  creeping  rootstalks  and  in 
late  summer  colors  large  patches  of  dry  fields 
and  hillsides  by  its  crowded  rusty-hued  flower 
stalks  and  foliage.  This  species,  R.  acctosa,  and 
particularly  R.  scutatus,  which  is  cultivated  for 
the  purpose  in  Europe,  are  used  for  salads,  soups 
and  as  vegetables.  They  are  cooling,  diuretic 
and  anti-scorbutic  plants.  The  wood  sorrel  may 
be  any  one  of  the  American  species  of  O.xalis, 
low  plants  with  succulent  tripartite  leaves  and 
obcordate  leaflets,  and  pretty  solitary  and  um- 
bellate five-parted  flowers,  white,  pink  or  yel- 
low, and  w'ith  sharply  acid  sap.  Indian  sorrel 
is  tlie  roselle.  an  East  Indian  mallow  (Hibiscus 
sabdariffa)  cultivated  in  the  tropics  for  its 
acidulous  calyces  which  are  made  into  refreshing 
drinks,  jellies  and  tarts.  Switch  sorrel  is  the 
Dodoncca  viscosa.  a  widely  distributed  tropical 
shrub,  with  acid  and  bitter  foliage.  Climbing 
sorrel  is  the   shrubby  Begonia  scandcns,   which 


climbs  by  rootlets.  The  sorrel  vine  is  a  low, 
tendril-bearing  climber  {Cissus,  or  Vitis  acida) 
of  tropical  America.  Oxydcndum  arboreum  is 
the  sour-wood  or  sorrel-tree  of  the  southern 
United  States.  It  is  a  smooth-barked  tree  of 
the  heather  family,  with  alternate  oval  leaves,, 
deciduous  and  sour  in  taste.  The  5-merous 
cylindrical  flowers  are  in  one-sided,  slender 
racemes  and  in  terminal  panicles.  They  have  a 
honey-like  odor,  and  are  food  for  bees.  The 
capsules  are  pyramidal,  five-valved,  and  a  soft, 
pale  green  in  color.  The  leaves  are  occasionally 
used  to  furnish  a  black  dye,  and  the  wood  serves 
for  tool-handles,  bearings  of  machinery  and  for 
turning. 

Sorrel  Cool  Drink.     See  Hibiscus. 

Sorrento,  sor-ren'to  (ancient  Strrentltm), 
Italy,  in  the  province  of  Naples,  on  the  southeast 
side  of  the  Bay  of  Naples,  seven  miles  south- 
west of  Castellamare.  It  is  built  on  the  steep 
mountainous  slope  of  a  promontory  extending 
into  the  bay,  in  one  of  the  most  beautiful  and  fer- 
tile regions  of  Italy,  amid  orange,  lemon,  olive 
and  mulberry  groves.  A  roadway  following  the 
coast  forms  a  favorite  promenade  from  the  town 
to  Castellamare.  Sorrento  contains  a  few  in- 
teresting ruins  of  its  ancient  splendor  belonging 
to  the  Augustan  period.  It  is  the  seat  of  an 
archbishop,  and  has  a  cathedral.  Other  build- 
ings are  a  seminary  and  a  school  of  navigation; 
also  a  monument  to  Tasso,  who  was  born  here. 
The  wine  of  Sorrento  is  famous.  The  inlaying 
of  wood,  and  silk-culture ;  the  manufacture  of 
silk,  cultivation  of  fruit,  stock-raising  and  fish- 
eries are  the  chief  occupations.  It  depends, 
however,  mainly  upon  its  attractions  as  a  sum- 
mer resort,  which  it  owes  to  a  fine  climate  and 
picturesque  scenery.     Pop.    (igoi)   8,933. 

Sorrowful    Mother,    Sisters    of   the.      See 

Orders,   Religious. 

Sorrows  of  Werther,  The  (Das  Leiden  des. 
jungen  Werther).  a  novel  by  Goethe,  published 
in  1774,  representing  a  phase  of  the  romantic 
movement  in  the  late  i8th  and  early  19th  century. 
It  was  the  forerunner  of  a  large  body  of  senti- 
mental literature.  The  counterpart  of  this  move- 
ment was  represented  in  England  by  what  was 
called  Byronism. 

Sorsogon,  s6r-s6-g6n',  Philippines,  (i) 
Pueblo,  capital  of  the  province  of  Sorsogon, 
Luzon,  on  I3ay  of  Sorsogon.  The  bay  is  19  miles 
in  length  from  the  town  to  its  entrance  and 
affords  one  of  the  best  harbors  in  the  Philippine 
Archipelago.  Sorsogon  is  a  port  of  call  for 
steamers  from  Manila,  and  has  a  considerable 
e.xport  trade,  particularly  in  hemp  and  copra. 
In  1840  it  suffered  from  an  earthquake  which 
lasted  almost  continuously  for  35  days ;  the 
churches  were  destroyed,  17  persons  were  killed 
and  many  injured,  and  the  ground  for  some  dis- 
tance sank  five  feet  below  its  former  level. 
Pop.  10.720.  (2)  Province  of  the  island  of 
Luzon,  situated  in  the  e.xtreme  southeastern  end 
of  the  peninsula  of  Luzon,  bounded  on  the  north 
by  the  province  and  the  bay  of  .'\lbay.  and  on  the 
south  by  San  Bernardino  Strait,  length  from 
northwest  to  southeast  47  miles ;  greatest  width 
40  miles ;  area.  663  square  miles,  with  dependent 
islands,  675  square  miles.  The  coast  line  is  very 
irregular,  on  the  northwest  coast  is  the  deep 
indentation  of  the  Bay  of  Sorsogon ;  and  on  the 


SORTES  — SOUDAN 


northeast  coast  Sogod  Bay,  an  arm  of  Albay 
Gulf;  from  the  extreme  northeast  shore  of  the 
Bay  of  Sorsogon  to  the  nearest  waters  of  Sogod 
Bay  the  distance  is  but  three  miles.  The  moun- 
tain system  of  the  province  includes  a  range  in 
the  north,  forming  the  boundary  line  with  Albay, 
and  another  range  extending  from  northeast  to 
southwest,  forming  the  central  watershed,  but 
nearer  the  east  coast  than  the  west.  In  this 
range  is  the  active  volcano  of  Bulusan,  visible 
for  60  miles  at  sea.  The  largest  river  of  the 
province  rises  on  the  western  slopes  of  Bulusan  ; 
there  are  many  small  tributary  streams.  There 
are  comparatively  few  highways,  one  road  con- 
nects Sorsogon  with  Bacon  on  the  opposite  coast, 
and  there  are  several  trails,  there  is  much  coast- 
wise trade  in  native  canoes.  The  staple  products 
of  Sorsogon  are  hemp  and  copra  (a  product  of 
the  cocoanut,  the  form  for  shipment  to  be  made 
into  oil),  and  large  quantities  of  both  are  ex- 
ported. Native  textiles,  cordage,  etc.,  are  manu- 
factured from  the  hemp ;  and  the  cultivation  and 
manufacture  of  hemp,  and  the  cultivation  of  the 
cocoanut  are  the  principal  industries.  Sorsogon 
was  formerly  a  district  of  the  province  of  A\- 
bay,  and  in  1901  was  created  a  province  and 
placed  under  civil  government  in  accordance  with 
the  provision  of  the  law  of  the  Philippine  Com- 
mission.    Pop.  98,650. 

Sortes,  sor'tez  (^''irgilian,^e,  Homericse,  Bib- 
licae,  etc.),  a  mode  of  divination  by  means  of  a 
passage  or  verse  in  some  poet's  works  or  in  the 
Bible.  One  way  of  practising  this  kind  of 
ilivination  was  to  open  the  book  at  random  and 
to  take  whatever  passage  or  verse  is  touched  by 
the  finger  as  an  indication  of  the  fortune  of 
the  inquirer.  Another  way  was  to  select  a 
number  of  verses  from  a  poet  or  from  one  of  the 
books  of  the  Bible,  write  them  on  slips  of  paper, 
mix  these  in  an  urn,  draw  one  slip  at  random, 
and  from  its  contents  infer  good  or  evil.  The 
Sibylline  oracles  (see  Sibyl)  were  also  em- 
ployed in  this  way.  Sortes  Virgilianse,  are  so 
called,  as  being  practised  with  verses  from  the 
poet  Virgil,  Homericae  from  Homer,  and  so  on. 
In  Persia  sortes  are  determined  by  resort  to  the 
poems  of  Hafiz.  It  is  said  that  the  Roman  Em- 
peror Severus,  who  reigned  from  193  to  211 
A.D.,  found  an  intimation  of  his  high  destiny  in 
that  verse  of  the  ^neid, 

Tu  regere  imperio  populos,  Romane,  memento; 

and  that  the  Emperor  Gordianus  (self-slain  after 
a  reign  of  j6  days)  read  his  doom  in  this  passage 
of  the  same  poem : 

Ostcndunt    terris   liunc   tantum    fata,   nee   ultra 
Esse  sinunt. 

Charles  I.  and  Lord  Falkland  tried  the  Sortes 
Virgilian;e  in  the  Bodleian  library  at  Oxford 
and  found  passages  equally  ominous  to  each. 
The  use  of  the  Scripture  books  for  divination 
still  lingers  among  people  of  simple  faith ;  and 
the  obstinate  survival  of  this  superstition  is  due 
to  a  strong  conviction  of  the  power  and  watch- 
ful care  of  an  overruling  Providence  and  a  be- 
lief in  the  Bible  as  an  inspired  manual  of  divine 
guidance:  if  resort  is  less  often  had  in  these 
times  to  the  Sortes  Biblicx-,  that  may  be  due  to 
the  decaying  respect  for  the  mere  letter  of 
Scripture. 

Sothern,  siifh'ern,  Edward  H.,  .American 
actor,  son  of  E.  A.  Sothern   (q.v.)  :  b.  London. 


He  first  appeared  with  his  father  in  a  small  part 
at  Abbey's  Park  Theatre,  New  York,  and  be- 
came leading  man  at  the  Lyceum  Theatre  in  1887. 
Shortly  thereafter  he  became  a  star  appearing 
at  the  head  of  his  own  company  in  such  plays 
as  'Lord  Chumley,'  'Maister  of  VVoodbarrow,* 
•Prisoner  of  Zenda,>  'The  King's  Musketeers,' 
'Lovelace,'  'If  I  were  King,'  'The  Proud 
Prince,'  and  'Hamlet'  (1900),  occasional  re- 
vivals since.  His  interpretation  of  'Hamlet'  is 
modeled  somewhat  on  that  of  Edwin  Booth,  is 
romantic  and  effective,  but  at  times  prone  to  ex- 
aggeration. In  1896  he  married  the  actress,  'Vir- 
ginia Harncd. 

Sothern,  Edwin  Askew,  English  actor:  b. 
Liverpool,  England,  i  April  1826 ;  d.  London  21 
Jan.  1881.  In  1849  he  joined  a  company  of  stroll- 
ing players,  and  soon  afterward  passed  into 
the  stock  company  of  the  Theatre  Royal,  Bir- 
mingham. From  1852  he  appeared  in  the  United 
States  without  attracting  much  attention  until 
in  1858  'Our  American  Cousin'  was  brought 
out  in  New  York,  with  Sothern  cast  for  the 
small  part  (47  lines)  of  Lord  Dundreary. 
Sothern  built  up  the  character,  making  it  the 
leading  feature  of  the  play,  and  one  with  which 
his  name  has  ever  since  been  connected.  He 
acted  other  parts,  with  more  or  less  success,  and 
was  always  popular  in  America,  which  he  fre- 
quently visited. 

Sou,  soo,  an  old  Roman,  Gallic  and  French 
coin,  of  gold,  silver  and  copper.  In  France  the 
current  5  centime  piece,  20  of  which  make  a 
franc,  are  commonly  called  sous. 

Souari,  or  Suwarro,  Nuts,  the  seeds  of  the 
genus  Caryocar  {Ternstramiacecc),  lofty  trees 
yielding  timber  prized  for  its  durability,  and  com- 
mon in  British  Guiana.  C.  nuciferum  is  the  chief 
source  of  supply  of  these  nuts,  having  digitate 
leaves,  5-  to  6-parted,  large,  magenta-colored 
flowers,  and  a  fruit  which  is  a  spherical,  hard, 
woody  shell,  as  large  as  a  child's  head,  reddish- 
brown  in  color,  and  covered  with  roundish  pro- 
tuberances. It  contains  four  seeds,  the  souari 
nuts,  which  are  kidney-shaped,  about  the  size  of 
an  egg.  with  a  ruddy  brown  shell,  that  is  very 
hard  but  has  a  satiny  lining,  and  encloses  a  soft, 
pure  white  kernel  in  a  brown  skin.  This  rich 
meat,  with  its  sweet,  almond-like  flavor,  is  con- 
sidered to  be  the  finest  of  all  nuts.  A  bland  oil 
is  expressed  from  the  kernels  and  they  are  called 
butter-nuts  in  the  English  market,  or  cream-nuts 
in  the  American.  Since  there  is  great  difficulty 
in  gathering  them,  on  account  of  the  bulk  of  the 
trees,  the  supply  is  restricted. 

Soubise,  Benjamin  de  Rohan,  bon-zhii-man 
de  ro-iiii  soo-bez.  Skicnkik  di:,  French  Hugue- 
not soldier;  b.  Rochelle,  France,  158,?.  He  was 
a  son  of  Rene  11..  Vicomle  Rohan,  and  a 
younger  brother  of  the  soldier-writer,  Henri  de 
Rohan.  He  served  his  apprenticeship  as  a  sol- 
dier under  Maurice  of  Orange  and  when  the  re- 
ligious wars  broke  out  in  i(>2i  was  entrusted  with 
the  chief  connnnnd  of  the  west,  while  his  brother 
commanded  the  land  forces  in  the  south.  In  1625 
Soubise  made  a  daring  attack  on  the  royalist 
fleet  in  the  river  B:Uvel,  and  occupie<l  the  island 
of  Oleron.  lie  also  cnmmanded  in  the  defense 
of  Rochelle,  but  was  luiable  to  save  the  town, 
and  when  it  fell  he  lied  to  ICngland. 

Soudan,  soo-d;in'.      See  Sudan. 
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Souffle,  soo-fla',  a  dish  consisting  chiefly 
of  the  whites  of  eggs,  to  wliich  other  ingredients 
(chocolate,  cheese,  vanilla,  orange-flower  water, 
rose  water,  various  essences,  etc.)  are  added,  to 
give  consistency,  flavor,  and  variety.  The  ma- 
terials have  to  be  agitated  with  a  whisk  till  the 
whole  is  in  a  creamy  froth,  which  is  then  baked 
in  a  soufHe  pan. 

Souffriere,  La,  la  soo-fre-ar.  See  Saint 
Vincent. 

Soul,  the  rational  and  spiritual  part  in 
man  which  distinguishes  him  from  the  brutes, 
enables  him  to  think  and  reason  and  renders 
him  a  subject  of  moral  government;  but  some- 
times "soul"  designates  the  principle  of  life,  the 
seat  of  the  sensitive  affections  and  phantasy : 
this  so-called  "animal  soul"  is  regarded  as  com- 
mon to  man  and  all  animated  creatures.  For 
Plato,  the  soul  is  a  self-moving  activity,  and  in  it 
he  distinguishes  the  appetitive  soul,  seeking  the 
gratification  of  desire;  the  contentious  (or  iras- 
cible) soul,  manifested  in  combative  activity;  and 
the  rational  soul,  which  alone  is  immortal.  Is 
the  soul  of  man  a  unity  or  a  complex?  Has  man 
two  souls,  an  animal  or  instinctive  one  like  the 
soul  of  brutes,  and  a  reasoning  one  proper  to 
man  alone?  If  man  has  two  souls  it  appears  easy 
to  account  for  the  many  analogies  between  men 
and  brutes :  but  if  in  us  it  is  the  animal  soul  that 
is  the  agency  of  sensation  and  feeling,  we  cer- 
tainly have  no  consciousness  of  this  double  ac- 
tivity, so  that  if  we  are  to  attribute  sensation  to 
the  lower  soul  we  must  be  unconscious  of  it ; 
but  if  to  the  higher,  we  must  allow  both  to  the 
brutes  as  well  as  to  ourselves.  Modern  mate- 
rialists regard  soul  as  a  result  of  organism,  as  a 
consciousness  resulting  directly  from  matter  in  a 
given  stage  of  organization :  for  them  the  seat 
and  the 'agency  of  thought  is  the  organism, 
matter.  But  we  know  that  none  of  the  simple 
forms  of  matter  exhibits  any  phenomena  of  con- 
sciousness :  no  trace  of  perception,  memory,  or 
volition  in  matter  has  ever  been  discovered  by 
modern  materialists,  though  so  much  is  now 
ascertained  regarding  the  more  important  constit- 
uents of  vital  organisms.  The  materialists  see  in 
mental  action  nothing  but  the  operations  of  or- 
ganism :  Leibnitz,  contrariwise,  sees  in  the  whole 
material  universe  nothing  but  "individual  centres 
of  force  or  monads."  The  monads  are  "the 
very  atoms  of  nature,  the  elements  of  things" : 
they  are  metaphysical  points  or  rather  spiritual 
beings.  But  the  soul  as  a  spiritual  substance  is  as 
unimaginable  as  the  soul  as  a  function  of  organ- 
ism :  what  then  is  it  possible  to  know  about  the 
soul?  Much,  both  negatively  and  positively. 
We  find  organized  beings  of  all  kinds  which  give 
manifest  signs  of  intelligence;  those  organisms 
we  can  trace  to  simpler  forms  of  matter  in  which 
are  no  such  signs  of  intelligence :  for  all  that 
modern  research  has  discovered  of  the  behavior 
of  the  elementary  matters  composing  an  organ- 
ism nothing  has  been  found  to  suggest  the  prob- 
ability or  possibility  of  intelligence  in  them.  It 
is  a  fair  inference,  then,  not  merely  from  our  in- 
ability to  conceive  of  matter  as  thinking,  but 
from  actual  investigation,  that  although  we  find 
organized  material  forms  in  which  thought  is 
present,  intelligence  is  not  a  known  property  of 
matter  :  and  whoever  asserts  that  in  an  intelligent 
being  there  is  nothing  but  organized  matter 
asserts  what  he  cannot  prove  and  has  no  ground 


for  thinking.  But  on  the  other  hand  when  it 
is  asserted  that  the  soul  is  immaterial,  that  is, 
something  different  from  anything  which  we  have 
been  able  by  the  use  of  our  senses  and  the  ex- 
ercise of  our  reason  to  discover  in  matter,  that  is 
a  proposition  to  which  we  are  bound  to  assent. 
And  we  are  able  to  carry  our  positive  knowledge 
regarding  the  soul  further  in  another  direction. 
For  we  know  that  the  soul,  as  an  individual  in- 
telligence, has  had  an  origin  :  we  know  that  it  was 
not  self-originated :  we  know  that  it  could  not 
have  originated  in  any  thing  or  any  number  of 
things  without  intelligence:  intelligence  cannot 
spring  from  non-intelligence ;  we  know  that  our 
soul  is  related  to  a  bodily  organism  which  it 
is  capable  in  many  ways  of  controlling  and 
through  which  it  is  related  to  the  whole  physical 
universe ;  and  that  in  that  universe  it  discovers  a 
uniformity  of  laws  through  which  it  exercises  an 
indefinite  control  over  physical  objects:  we  know 
therefore  that  this  universe  is  under  the  control 
of  the  Intelligence  in  whom  our  soul  originated. 
Consult  Driscoll,  'Christian  Philosophy,  a  Trea- 
tise on  the  Soul'  (igoi). 

Soule,  soo-la'.  Pierre,  American  statesman: 
b.  Castillon,  France,  September  1802;  d.  New 
Orleans,  La.,  26  March  1870.  He  received  most 
of  his  education  at  Toulouse,  having  been  inter- 
rupted in  his  studies  at  Bordeaux  by  an  accusa- 
tion of  complicity  in  a  plot  against  Louis  XVIII. 
in  consequence  of  which  he  was  obliged  to  flee. 
Soon  after  his  pardon  in  1824  he  was  again  exiled 
on  account  of  the  publication  of  articles  in  his 
paper  'The  Yellow  Dwarf,'  derogatory  to  the 
course  of  the  ministers  of  Charles  X.,  and  took 
up  his  residence  at  this  time  in  America.  A  few 
years  later  he  was  elected  to  the  United  States 
Senate  from  Louisiana,  and  was  still  later  en- 
trusted with  the  negotiations  of  the  United  States 
government  with  Spain  for  the  purchase  of  Cuba. 
During  the  Civil  War  he  was  a  member  of  Beau-  U 
regard's  staff.  At  the  conclusion  of  hostilities  I 
he  took  up  his  law  practice  in  New  Orleans. 

Soult,  soolt,  Nicolas-Jean  de  Dieu,  mar- 
shal of  France:  b.  Saint-Amans-la-Bastide,  de- 
partment of  Farn,  29  March  1769;  d.  Soultberg 
26  Nov.  1851.  He  entered  the  army  as  a  com- 
mon soldier,  but  was  soon  distinguished  for  gal- 
lant conduct  and  raised  from  the  ranks.  In  the 
campaign  of  the  upper  Rhine  in  1792-4  he  was 
brevetted  general  of  brigade,  and  in  1799  was 
made  general  of  division  and  served  with  dis- 
tinction with  Massena  in  Switzerland  and  Italy. 
From  this  time  forward  he  became  an  ardent 
champion  of  Napoleon  by  whom  he  was  ap- 
pointed marshal  at  the  beginning  of  the  Empire. 
His  military  genius  was  further  proven  at  Aus- 
terlitz,  where  he  decided  the  battle  by  cutting 
in  two  the  main  body  of  the  Russian  troops,  and 
in  numerous  other  battles,  the  most  conspicuous 
being  that  of  Friedland  in  the  Prussian  cam- 
paign in  1807.  Upon  the  fall  of  Napoleon  he  was 
appointed  minister  of  war  by  Louis  XVIII.,  hut 
was  compelled  to  resign  by  the  royalist  part\'.  He 
acted  as  major-general  of  the  army  at  Waterloo, 
but  was  obliged  to  flee  from  France  at  the  second 
Bourbon  restoration.  Returning  in  i8ig,  he  was 
again  appointed  minister  of  war,  and  in  l8.ig 
minister  of  foreign  affairs.  In  1846  he  was 
created  grand-marshal  of  France,  and  retired 
to  private  life.  Consult:  Soult,  'Memoires' ; 
Thiers,  'History  of  the  Revolution  and  the  Em- 
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pire' ;  and  Salle,  <Tlie  Political  Life  of  Mar- 
shal Souk'    (1834). 

Soumy,  soo'me,  or  Sumy,  Russia,  a  forti- 
fied town  in  the  government  of  Kliarkov,  125 
miles  northwest  of  the  city  of  that  name,  on  the 
bank  of  the  Psiol  River.  It  has  nine  churches, 
schools  of  elementary  and  grammar  grades, 
banks,  and  four  annual  fairs.  There  is  a  large 
sugar  manufactory,  several  distilleries,  and  con- 
siderable trade  in  liquor  and  agricultural  prod- 
ucts. The  imports  are  provisions  and  manu- 
factured goods.     Pop.   (1897)  26,622. 

Sound.     See  Acoustics;  Vibr.\tion. 

Sound,  The,  or  Oeresund,  e'ra-soond, 
Denmark,  the  easternmost  of  the  three  channels 
which  connect  the  Kattegat  with  tlie  Baltic  Sea. 
It  separates  the  Danish  island  of  Zealand  from 
the  southern  extremity  of  Sweden.  Its  length  is 
about  30  miles,  and  its  breadth  varies  from  less 
than  3  miles  at  the  northern  end,  between  Elsi- 
nore  and  Helsingborg,  to  16  miles  between  Co- 
penhagen and  Malmo.  Since  the  opening  of  the 
Kaiser  Wilhelm  Canal  the  Sound  has  lost  some 
of  its  importance,  but  is  still  navigated  by  nu- 
merous vessels.  Sound  duties  were  formerly 
levied  by  Denmark  on  all  ships  passing  through 
it,  but  these  were  abolished  in  1857. 

Soundings,  the  operation  of  trying  the 
depth  of  deep  water  and  the  quality  of  the  bot- 
tom, especially  by  means  of  a  plummet  sunk  from 
a.  ship.  In  navigation  two  plummets  are  used, 
one  called  the  hand  lead,  weigliing  about  eight 
or  nine  pounds,  and  the  other,  the  deep-sea  lead, 
weighing  from  25  to  30  pounds.  (See  Le.\d.) 
The  former  is  used  in  shallow  waters,  and  the 
latter  at  a  distance  from  shore.  The  nature  of 
the  bottom  is  commonly  ascertained  by  using  a 
piece  of  tallow  stuck  upon  the  base  of  the  deep- 
sea  lead,  and  thus  bringing  up  sand,  shells,  ooze, 
etc.,  which  adhere  to  it.  The  scientific  investi- 
gation of  the  ocean  and  its  bottom  has  rendered 
more  perfect  sounding  apparatus  necessary,  and 
has  led  to  tlie  invention  nf  various  contrivances 
for  this  purpose.    See  Ocean. 

Soup,  a  decoction  of  flesh  in  water,  prop- 
erly seasoned  with  salt,  spices,  etc.,  and  flavored 
with  vegetables  and  various  other  ingredients. 
There  arc  very  many  kinds  of  soup,  the  introduc- 
tion of  a  different  ingredient  furnishing  the  oc- 
casion for  a  distinctive  name,  but  tlicy  may  all  be 
divided  into  two  classes  —  clear  soup  and  thick 
soup. 

Sourkrout.      See  Salerkkaut. 

Sour'Iake,  or  Sour  Lake,  Texas,  city  in 
Hardin  County ;  about  20  miles  northwest  of 
Beaumont,  in  an  agricultural  region  and  a  section 
rich  in  oil.  For  several  years  Sourlake  was  a 
health  resort,  taking  its  name  from  springs 
which  possessed  medicinal  properties.  In  1902-3 
prospectors  began  to  sink  oil  test-wells  in  the 
pine  forests  around  the  springs,  with  tlie  result 
that  oil  in  large  quantities  was  found.  So  many 
derricks  were  erected  in  rows  so  closely  to- 
gether, that  one  portion  of  the  oil-field  was 
called  the  "Shoestring  district."  Sourlake  was  at 
once  connected  with  Beaumont  and  Port  Arthur 
by  pipe  lines  until  snch  time  as  its  own  storage 
buildings  were  ready  for  use.  Considerable  of 
the  oil  is  sent  direct  to  refineries.  The  first  part 
of  the  year  1902,  Sourlake  was  a  stretch  of 
prairie  at  the  edge  of  a  pine  forest ;  1903  saw  it 


a  village  of  about  200  inhabitants  with  some 
visitors  to  the  springs.  January  1904  the  popu- 
lation was  about  10,000. 

Soursop,  the  edible  fruit  of  Aiwna  muricata, 
a  small,  much-branched,  ornamental  tree,  culti- 
vated in  the  East  and  West  Indies.  This  fruit 
is  large,  pear-shaped,  covered  with  soft  jirickles, 
greenish  in  hue  outside,  but  containing  a  white 
succulent  pulp,  with  an  odor  suggesting  black 
currants,  and  a  peculiar,  but  pleasant,  sub-acid 
taste. 

Sousa,  soo'za,  John  Philip,  American 
musician :  b.  Washington,  D.  C,  6  Nov.  1854. 
His  musical  talents  were  so  early  developed  that 
he  was  a  band-leader  at  17.  His  wider  fame 
began  with  his  leadership  of  the  U.  S.  Marine 
Corps  band  in  1880-92,  and  became  national 
with  the  organization  of  the  band  which  was 
known  by  his  name  in  1892,  and  wliich  later  made 
concert  tours  of  the  principal  European  cities. 
He  is  the  author  of  numerous  musical  compo- 
sitions, but  is  best  known  as  a  composer  of  pop- 
ular marches. 

Sousa,  so'zii,  or  Souza,  Martim  Affonso  de, 
Portuguese  colonist  and  governor  in  South 
America:  b.  Bragani;a  about  1500;  d.  Lisbon  21 
July  1564.  In  1530  Sousa,  an  army  ofiicer,  was 
despatched  in  command  of  a  fleet  of  five  sail  with 
a  force  of  500  to  colonize  Brazil.  The  commonly- 
received  statement  is  that  he  discovered  the  bay 
which  he  supposed  to  be  the  mouth  of  a  river  and 
named  Rio  de  Janeiro  I  Jan.  1531.  But  there  is 
some  doubt  as  to  whether  he  was  in  the  bay  on 
that  date,  and  there  are  records  of  earlier  visits 
by  others.  On  22  Jan.  1532  he  founded  at  Sao 
Vicente  the  first  Portuguese  colony  in  Brazil. 
There  he  introduced  the  sugarcane,  which  he 
had  brought  from  Madeira,  and  built  the  first 
sugar-mill  in  the  country.  In  1533  he  was  re- 
called, and  in  1534  made  captain  of  Sao  Vicente, 
whose  affairs  he  continued  to  administer,  though 
he  did  not  again  visit  it.  He  was  admiral  of  the 
seas  of  India  in  1534-40,  and  governor  of  the 
Portuguese  East  Indies  in  1542-5. 

Soutane',  a  close-fitting  long  coat  reaching 
to  the  ankles,  wdiich  is  the  distinctive  dress  of 
clerics  in  the  Roman  Church.  For  priests  and 
the  inferior  orders  of  the  clergj'  it  is  black;  for 
bishops  and  other  prelates,  purple ;  for  cardinals, 
red;  for  the  Pope,  white.  The  soutane  (also 
called  cassock)  is  the  ordinary  outer  garment 
of  clerics;  and  a  decree  of  the  Council  of  Trent 
requires  all  clerics,  if  in  sacred  orders  and  hold- 
ing a  benefice,  to  wear  at  all  times  this  clerical 
dress ;  but  this  rule  is  not  enforced  in  Protestant 
countries. 

South,  Sir  James,  English  astronomer:  b. 
London  October  1785;  d.  tliere  10  Oct.  i8<)7-  He 
was  educated  as  a  surgeon  and  gave  up  a  large 
practice  in  London  to  pursue  the  study  of  astron- 
omy. In  i8if)  he  fitted  up  a  private  observatory 
at  liis  home,  and  devoted  all  of  his  time  to  as- 
tronomical iiivestigalion.  lie  was  the  discoverer 
with  Sir  John  I'rederick  William  Ilcrscliel  of  3,^0 
double  stars,  which  were  catalogued  by  llieni  in 
1833.  In  1835  he  removed  his  lelcscnpc  to 
France,  where  he  made  oilier  important  observa- 
tions. He  was  knighted  for  his  services  in  behalf 
of  science  in  1830. 

South,  Robert,  English  .Anglican  divine:  h. 
Hackney  4   Sept.    1634;   d.   Westminster   8  July 
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1716.  He  was  educated  at  Oxford  and  after 
traveling  on  the  continent  took  orders  in  the 
Church  of  England  in  1658.  He  was  university 
orator  1660-77,  became  prebendary  of  Westmin- 
ster in  1663,  in  1667  was  made  chaplain  to  the 
Duke  of  York,  and  in  1670  was  appointed  canon 
of  Christ  Church.  In  1676  he  accompanied  Law- 
rence Hyde,  afterward  Earl  of  Rochester,  who 
went  as  ambassador  to  Poland,  and  on  his  return 
was  appointed  rector  of  Islip,  Oxfordshire. 
Stories  are  told  of  his  preaching  before  Charles 
II,  and  causing  that  monarch  to  laugh  over  his 
sarcastic  allusions  to  Cromwell  and  the  Puritans. 
Whether  the  anecdote  be  genuine  or  not,  South 
never  received  the  bishopric  that  Charles  in  his 
good  humor  proposed  for  him ;  and  under  James 
II.  there  was  less  likelihood  of  preferment  since 
South's  hatred  of  Roman  Catholics  was  as  strong 
as  his  contempt  for  Puritans.  He  hesitated  for 
some  time  at  the  event  of  the  Revolution  over 
the  matter  of  his  allegiance  but  finally  adopted 
the  parliamentary  fiction  that  the  flight  of  James 
was  in  effect  an  abdication.  In  1693  he  entered 
upon  his  great  controversy  with  Sherlock,  dean 
of  Saint  Paul's,  occasioned  by  the  latter's  'Vin- 
dication of  the  Doctrine  of  the  Trinity,'  which 
South  answered  by  his  anonymous  'Animadver- 
sions,' full  of  learning,  and  incisive  logic  as  well 
as  fierce  sarcasm  and  petty  personalities.  To 
Sherlock's  'Defence'  South  published  a  rejoin- 
der, <Tri-theism  charged  upon  Dr.  Sherlock's 
new  notion  of  the  Trinity'  ;  and  the  contro- 
versy became  the  talk  and  ridicule  of  the  town 
until  the  king  himself  intervened.  In  1713  he  re- 
fused the  see  of  Rochester  and  the  deanery  of 
Westminster.  His  sermons  are  masterpieces  of 
clear  thought,  direct  and  vigorous  in  English, 
sometimes  rising  to  eloquence,  often  spiced  with 
a  wit  and  sarcasm  unusual  in  pulpit  utterances, 
and  straining  at  times  the  bounds  of  propriety. 
His  sermons  were  published  by  himself  in  1679- 
1715;  an  additional  volume  in  1717  contained  his 
'Memoirs*  and  the  account  of  tlie  Polish  travels. 
Modern  editions  were  published  in  1823;  1842; 
1843 ;  1845,  with  the  Memoir ;  and  1850. 

South  Africa  Company,  British.  See 
British  South  Afric.\  Company. 

South  African  Republic.  See  Tr.\nsvaal 
Colony. 

South  African  War,  a  conflict  (1899-1902) 
between  Great  Britain  on  one  side  and  the 
South  African  Republic  (Transvaal)  and  the 
Orange  Free  State  on  the  other.  A  considerable 
body  of  the  Dutch  population  of  South  Africa 
have  never  been  reconciled  to  the  rule  of  the 
British,  and  reasonable  grounds  for  discontent 
have  not  been  wanting.  (See  Boers.)  The  set- 
tlement agreed  to  by  Gladstone's  government  in 
1881  after  Majuba  Hill  (q.v.) — followed  in  a 
modified  form  by  that  of  1884  —  was  generally 
looked  upon  by  the  Boers  of  the  Transvaal  as 
a  triumph  for  them.  "Majuba  day"  was  annually 
celebrated  as  commemorating  a  great  event  in 
their  history,  and  this  tended  to  keep  alive  a 
spirit  of  hostility  to  Great  Britain,  and  perhaps 
to  foster  thoughts  of  a  greater  triumph  that 
might  be  attained  in  the  future.  The  wars  with 
the  natives,  continued  even  after  1884.  had  made 
the  Boers  on  the  whole  a  military  people,  and 
about  1893  President  Kruger  (q.v.)  began  to  in- 
crease the  Transvaal  armaments,  seeing  that 
nothing    but    force    could    ultimately    keep    the 


Uitlanders  —  the  non-Boer  settlers  in  the  Trans- 
vaal, especially  in  Johannesburg  (q.v.) — from 
gaining  political  rights,  and  that  force  would 
also  be  necessary  to  enable  him  to  get  rid  en- 
tirely of  British  supremacy,  and  to  secure,  what 
he  had  long  desired,  free  access  to  the  coast. 
The  Jameson  Raid  (see  Jameson,  Leander 
Starr),  an  ill-advised  attempt  made  at  the  close 
of  1895  by  a  handful  of  British  subjects,  who 
invaded  the  Transvaal  with  a  view  to  gaining 
some  advantage  for  the  Uitlanders  —  furnished 
ground  for  increasing  the  warlike  equipments  of 
the  country,  and  the  gold  mines  of  the  Rand 
(see  Witwatersr.\nd)  supplied  the  funds  which 
were  spent  on  rifles,  artillery,  ammunition,  etc., 
all  of  the  newest  and  best.  These  funds  had 
to  be  provided  in  part  by  the  Uitlanders,  who, 
though  they  bore  the  bulk  of  the  taxation,  and 
owned  a  great  share  of  the  property  in  the 
Transvaal,  were  excluded  from  any  share  in  the 
government,  and  were  treated  in  a  harsh  and 
domineering  spirit.  Early  in  1899  a  numerously 
signed  petition  from  British  residents  in  the 
Transvaal  was  forwarded  by  Sir  Alfred  Milner 
(q.v.),  the  high  commissioner,  to  the  home  gov- 
ernment, setting  forth  the  grievances  of  the 
petitioners,  and  declaring  their  position  to  have 
become  "intolerable."  It  was  then  arranged,  on 
the  invitation  of  President  Steyn  (q.v.)  of  the 
Orange  Free  State,  that  matters  should  be  dis- 
cussed between  the  high  commissioner  and 
President  Kruger  at  the  Free  State  capital, 
Bloemfontein.  The  parties  held  meetings  from 
31  May  to  5  June,  but  no  agreement  was  arrived 
at.  President  Kruger  now  submitted  to  the 
Transvaal  Volksraad  a  franchise  scheme  of  his 
own,  professedly  meeting  all  legitimate  or  rea- 
sonable claims  of  the  Uitlanders.  To  this  many 
of  his  friends  gave  their  approval,  though  Sir  A. 
Milner  thought  it  came  far  short  of  what  was 
required.  Then  followed  more  negotiations, 
which  sometimes  seemed  to  give  hope  of  a  satis- 
factory result :  but.  apart  from  the  franchise 
question,  the  claim  of  the  South  .-Kfrican  Repub- 
lic to  the  status  of  a  perfectly  independent  state 
still  barred  the  way  to  a  settlement.  Meantime 
the  war  spirit  was  rising  in  the  Transvaal.  On 
8  September  the  British  cabinet  decided  to  raise 
the  garrison  in  South  Africa  to  a  strength  suffi- 
cient to  protect  the  colonies.  On  22  September 
the  South  African  Republic  presented  an  ulti- 
matum, delivered  to  the  British  agent  iri  the 
Transvaal  on  9  October,  for  answer  within  48 
hours,  demanded  that  all  matters  in  dispute 
should  be  settled  by  arbitration  or  in  some  other 
way  to  be  agreed  on :  that  all  troops  on  the 
borders  of  the  republic  should  be  instantly  with- 
drawn;  that  reinforcements  which  had  arrived 
in  South  Africa  since  I  June  should  be  removed 
from  South  Africa  within  a  reasonable  time :  and 
that  the  troops  then  on  their  way  to  South 
Africa  should  not  be  landed.  War  at  once  fol- 
lowed, the  Orange  Free  State,  by  a  previous 
arrangement,  joining  the  neighboring  republic. 

The  war  was  actually  begun  by  the  Boers 
invading  Natal  and  Cape  Colony  (qq.v.).  Lady- 
smith  in  the  former  and  Kimberley  and  Mafeking 
in  the  latter  being  the  places  in  which  the 
greatest  interest  was  almost  immediately  centred. 
At  the  beginning  of  the  struggle  the  British 
regular  troops  in  South  Africa  did  not  greatly 
exceed   20,000   in   number,   about   half  of  them 
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being  in  Natal  tinder  the  command  of  Sir  George 
White,  who  had  his  headquarters  at  Ladysmith. 
On  20  October  the  Boers  who  had  invaded  north- 
ern Natal  endeavored  to  cut  off  the  British 
camp  near  Dundee,  where  Gen.  Symons  was 
stationed  with  about  5,000  men.  They  were 
repulsed  at  Talana  Hill,  but  the  British  general 
was  mortally  wounded;  and  the  following  day 
they  were  more  severely  defeated  at  Elands- 
laagte  by  Gen.  French's  force  from  Ladysmith. 
It  was  necessary,  however,  to  withdraw  the 
northern  garrison  to  Ladysmith,  and  this  was 
done  —  after  the  Boers  had  been  beaten  off  by 
Gen.  White  at  Rietfontein.  The  Boers  were 
now  in  such  force  that  (with  Gen.  Joubert  as 
commander-in-chief)  Ladysmith  was  soon  com- 
pletely invested,  the  railway  from  the  south 
being  seized,  as  well  as  the  bridge  over  the 
Tugela  at  Colenso.  Several  naval  guns  had  been 
got  into  Ladysmith  before  this,  which  enabled 
its  defenders  to  reply  to  the  powerful  artillery 
that  the  Boers  had  planted  on  the  neighboring 
heights.  Swarming  down  into  Natal  the  in- 
vaders overran  the  country  as  far  as  the  Mooi 
River  and  beyond,  and  it  appeared  that  they 
might  even  attack  Maritzburg ;  but  the  first  army 
corps  of  54,000  men  reached  South  Africa  in 
November,  and  Gen.  Sir  Redvers  BuHer,  who 
had  arrived  to  take  supreme  command,  took 
under  his  charge  a  large  portion  of  this  force, 
and  so  was  able  to  drive  the  Boers  back  and 
prepare  for  the  relief  of  Ladysmith.  Other 
divisions  of  the  reinforcements  were  despatched 
inland  from  Cape  Town,  Port  Elizabeth,  and 
East  London  to  aid  in  checking  the  Boer  ad- 
vance into  Cape  Colony,  and  to  open  the  way  to 
Kimberley.  The  force  which  undertook  the 
latter  task  was  under  the  command  of  Lord 
Methuen.  while  Gen.  Gatacre  was  to  operate 
against  the  Boers  in  the  Stormberg  district  of 
the  Cape  Colony,  French  being  in  command  of 
a  British  force  between  the  two.  Advancing 
northward,  Methuen  assumed  the  offensive, 
drove  the  Boers  from  a  strong  position  at  Bel- 
mont, defeated  them  two  days  after  at  Enslin, 
and  on  28  November  dislodged  them  from  a 
strong  position  at  the  Modder  River,  which  was 
crossed  without  opposition.  Then  followed  a 
series  of  reverses  to  the  British  troops,  which 
cast  a  gloom  over  the  whole  empire. 

On  10  December  Gatacre  attempted  a  night 
attack  on  a  body  of  Boers  strongly  posted  near 
Stormberg,  but  after  a  toilsome  night  march  his 
men  unexpectedly  came  upon  the  enemy's  posi- 
tion, which  they  were  unable  to  capture,  and  were 
driven  hack  with  heavy  loss.  On  the  same  day 
Gen.  Methuen  had  shelled  the  Boers  previously 
to  attacking  their  position  at  Magersfontcin, 
where,  as  at  many  places  afterward,  the  Boer 
general  De  la  Rey  (q.v.)  distinguished  himself. 
Early  next  morning,  while  marching  to  the 
attack  in  quarter  column,  and  on  the  point  of 
deploying,  the  Highland  brigade  exposed  itself 
to  a  close  fire  from  the  Boer  trenches  and  lost 
very  heavily,  the  commanding  officer.  Gen.  Wau- 
chope.  being  killed.  The  third  and  most  serious 
reverse  took  place  in  Natal,  On  15  December 
Gen.  Bullcr  attempted,  by  what  has  been  gen- 
erally regarded  as  an  ill-judged  plan,  to  force 
his  way  across  the  Tugela  at  Colenso,  with  the 
view  of  relieving  Ladysmith.  Notwithstanding 
a  display  of  admirable  courage  on  the  side  of  the 
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British,  and  certain  partial  successes,  the  plan 
as  a  whole  entirely  failed,  the  failure  being 
aggravated  by  casualties  in  killed,  wounded,  and 
missing  amounting  to  over  1,100,  while  10  su- 
perior guns  were  abandoned  to  the  Boers. 

On  receiving  the  news  of  Gen.  Buller's  re- 
pulse, the  Cabinet  decided  to  send  out  imme- 
diately the  7th  army  division  already  being 
mobilized,  to  call  up  the  remainder  of  the  army 
reserve,  to  incorporate  a  new  yeomanry  force, 
to  allow  12  battalions  of  militia  to  volunteer  for 
service  abroad,  to  employ  volunteers  on  active 
service,  and  to  accept  offers  of  help  made  by 
the  great  colonies.  Lord  Roberts  was  instructed 
to  proceed  to  South  Africa  as  commander-in- 
chief,  with  Lord  Kitchener  as  chief  of  his  staff ; 
and  Col.  Hector  Macdonald  was  appointed  to 
succeed  Gen.  Wauchope  in  command  of  the 
Highland  brigade. 

W'hen  the  year  1900  opened,  the  troops 
hemmed  in  at  Ladysmith,  Kimberley,  and  Mafe- 
king  were  holding  their  own,  but  at  the  first 
place  enteric  fever  had  begun  to  make  serious 
ravages,  and  to  cause  much  anxiety.  In  the 
Cape  Colony  Methuen  was  confronted  by  Gen. 
Cronje  in  a  strongly  intrenched  position;  and 
Gatacre,  after  falling  back  from  Stormberg,  was 
holding  Sterkstroom.  French  in  the  Colesberg 
district  was  more  actively  employed,  and  suc- 
ceeded in  defeating  the  Boers  in  several  impor- 
tant actions.  Lord  Roberts  and  his  staff  arrived 
at  Cape  Town  on  10  January,  but  before  any- 
thing could  be  done  by  the  new  commander- 
in-chief,  Buller  made  another  attempt  against 
the  Boer  position  at  Colenso  (11  January). 
With  this  unsuccessful  movement  is  assoc'ated 
the  name  of  Spion  Kop,  an  eminence  in  the  scene 
of  action  the  seizure  and  temporary  occupation 
of  which  cost  many  British  lives  to  no  purpose. 
Yet  a  third  attempt  was  made  to  break  through 
to  Ladysmith  (5  February),  Vaal  Krantz  being 
a  position  which  figured  most  prominently  on 
this  occasion ;  but  again  the  result  was  only 
disappointment,  to  the  besieged  force  more  espe- 
cially. Meanwhile  Roberts  had  been  making 
plans  for  more  effectively  dealing  with  the 
enemy,  and  had  got  together  a  strong  cavalry 
force  under  French  between  the  Orange  River 
and  the  Modder.  While  the  attention  of  the 
Boers  under  Cronje  was  drawn  off  by  a  move- 
ment carried  out  by  Macdonald  and  the  High- 
land Brigade,  French  advanced  rapidly  on  Kim- 
berley and,  in  spite  of  all  opposition,  reached  the 
place,  dispersed  the  investing  troops,  and  en- 
tered the  town  (16  February).  Cronje  at  Ma- 
gersfontcin had  now  allowed  himself  to  get  into 
a  difficult  position,  not  fully  realizing  the 
strength  and  intentions  of  the  British,  and 
though  he  tried  to  escape  eastward  toward 
Bloemfontein,  it  was  too  late.  He  was  brought 
to  a  halt  at  Paardcberg,  took  refuge  in  the  bed 
of  the  Modder,  where  he  managed  to  hold  out 
for  a  week,  but  being  completely  hemmed  in, 
and  an  attempt  at  his  rescue  by  Gen.  Dc  Wet 
being  defeated,  he  surrendered  to  Roberts  with 
over  4,000  men.  This  was  on  27  February,  the 
anniversary  of  Majuba  Hill.  Cronje  and  the 
rest  of  the  prisoners  were  sent  to  Saint  Helena. 
Meanwhile  fresh  efforts  were  being  made  by 
Bullcr  for  the  relief  of  Ladysmith,  and  this 
time  with  success.  After  a  scries  of  difficult 
operations,  the  Boer  left  was  finally  turned,  and 
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on  28  February  Lord  Dundonald  rode  into  Lady- 
smith,  being  followed  by  Buller  two  days  later. 
The  garrison  was  found  to  be  in  sore  straits 
for  want  of  food,  and  had  suffered  severely  from 
disease  as  well  as  from  the  attacks  by  which 
they  had  been  harassed.  One  of  the  fiercest  of 
these  had  been  made  on  6  January,  when  the 
Boers  had  endeavored  to  take  the  town  by  storm, 
but  were  repulsed  with  heavy  loss.  On  this 
occasion  a  position  known  as  Wagon  Hill  had 
been  three  times  captured  and  recaptured  in  the 
course  of  the  day.  Col.  Ian  Hamilton  here  greatly 
distinguishing  himself.  It  has  been  said  that 
"the  successful  defense  of  Ladysmith  was  from 
a  military  point  of  view  the  most  valuable 
achievement  of  the  war,  inasmuch  as  the  loss  of 
a  garrison  of  12,000  men  would  have  been  a 
graver  disaster  than  any  conceivable  defeat  in 
the  open  field ;  and,  moreover,  the  fall  of  Lady- 
smith  was  to  be  the  signal  for  the  general  rising 
of  the  Dutch  in  the  Cape  Colony  and  Natal." 
Following  on  the  successes  in  the  west  of  the 
Orange  Free  State  came  successful  operations 
by  the  generals  in  the  northern  parts  of  Cape 
Colony  —  Gatacre,  Clements,  and  Brabant. 
Bloemfontein  now  became  Roberts'  objective, 
and  after  Joubert  had  vainly  attempted  to  bar 
his  way  at  Poplar  Grove,  and  again  at  Driefon- 
tein,  the  British  commander  entered  the  capital 
of  the  Orange  Free  State  practically  without 
opposition  (13  March).  Kruger  and  Steyn  fled 
to  the  north.  The  keys  of  the  town  were  sur- 
rendered to  Lord  Roberts,  and  the  railways 
being  soon  repaired,  through  communication  was 
opened  between  Bloemfontein  and  Cape  Town. 
The  Orange  Free  State  was  proclaimed  British 
territory. 

There  was  a  long  halt  at  Bloemfontein,  and 
during  this  period  enteric  fever  proved  a  terrible 
scourge  to  the  British,  and  the  Boers  were  en- 
couraged to  fresh  activity.  Several  mishaps  now 
befell  different  bodies  of  British  troops,  and 
De  Wet  proved  himself  a  leader  of  excep- 
tional ability  on  the  Boer  side,  while  Louis  Botha 
also  gained  distinction  for  himself,  having  suc- 
ceeded to  the  chief  command  on  the  death  of 
Joubert  (27  March).  The  advance  northward 
from  Bloemfontein  began  on  3  May.  The  Brit- 
ish forces  under  Gens.  Ian  Hamilton,  French, 
and  Pole-Carew.  with  Lord  Roberts  at  their 
head,  often  showed  a  front  of  40  miles,  and 
though  the  enemy  repeatedly  seemed  to  threaten 
a  determined  stand,  no  effective  resistance  was 
encountered,  either  on  the  Vaal  or  elsewhere. 
One  after  another  the  Boer  positions  were 
turned ;  Botha's  troops  fled  in  confusion  from 
Johannesburg,  where  the  British  flag  was  hoisted 
on  31  May,  and  Pretoria,  the  Transvaal  capital, 
was  occupied  on  5  June,  no  attempt  being  made 
by  the  Boers  to  hold  the  forts.  Gen.  Botha  and 
a  considerable  body  of  men  retired  eastward 
along  the  railway  in  the  direction  of  Komati 
Poort,  near  the  Portuguese  frontier,  in  which 
direction  President  Kruger.  Mr.  Reitz,  and  other 
members  of  the  Transvaal  government  had  pre- 
ceded him.  The  Boers  were  followed  and  beaten 
at  Pienaarspoort,  about  15  miles  from  Pretoria. 
Meanwhile  Buller  had  been  advancing  north- 
ward through  Natal,  and  had  entered  the  Trans- 
vaal from  that  side,  driving  the  Boers  before 
him.  On  15  May  Dundee  and  Glencoe  were  re- 
taken,  on   the   i-'th    Neu'castle,   and  by  the  end 


of  the  month  he  was  encamped  within  striking 
distance  of  Majuba  and  Laing's  Nek,  which  were 
strongly  held  by  the  enemy.  But  by  a  skilful 
turnmg  movement  Gen.  Hildyard  secured  com- 
mand of  the  Boer  positions,  w'hich  were  at  once 
evacuated.  Buller's  force  had  marched  50  miles 
in  six  days,  and  had  defeated  the  Boers  in  four 
engagements.  His  troops  were  thus  put  in  a 
position  to  co-operate  with  the  main  army  under 
Lord  Roberts,  and  early  in  July  the  railway  all 
the  way  to  Pretoria  from  Durban  was  open. 
The  number  of  British  troops  in  South  Africa 
by  the  middle  of  the  year  was  about  250,000. 

Shortly  after  the  middle  of  May  (1900)  news 
reached  England  that  the  Boers  had  been  driven 
from  Mafeking,  and  that  the  town  had  been  en- 
tered by  a  British  force  from  the  south.  The 
place  had  been  invested  from  15  October,  when 
Cronje  with  a  force  of  some  9,000  men  had 
marched  to  the  attack.  It  was  well  supplied 
with  stores,  and  this,  together  with  the  in- 
domitable energy  and  fertility  of  resource  shown 
by  Col.  Baden-Powell,  who  commanded  the 
small  garrison,  enabled  it  to  hold  out  against 
all  attempts  to  capture  it.  A  last  attempt  to  take 
it  had  been  made  on  13  May  by  Commandant 
Eloff,  a  grandson  of  President  Kruger.  This 
not  only  failed,  but  the  leader  and  a  number  of 
his  men  were  themselves  taken  prisoners. 

In  the  end  of  July  an  important  success  was 
gained  in  the  Orange  Free  State  (now  called 
Orange  River  Colony)  by  Gen.  Hunter,  with 
the  aid  of  Gens.  Rundle,  Clement,  Bruce-Hamil- 
ton, Paget,  and  Macdonald.  As  the  result  of  a 
combined  movement,  a  force  of  some  4,000  Boers 
under  Prinsloo  was  surrounded  by  the  British 
troops,  and  forced  to  surrender  with  guns, 
horses,  and  wagons,  the  burghers  being  sent  as 
prisoners  to  Ceylon.  De  Wet,  with  2,000  men, 
escaped,  as  on  various  subsequent  occasions. 

Advancing  eastward  from  the  Pretoria  dis- 
trict Roberts  joined  hands  with  Buller,  and  from 
his  headquarters  at  Belfast  issued  a  proclama- 
tion annexing  the  Transvaal  to  the  British  do- 
minions (i  September).  Previous  to  this  Buller 
had  forced  the  Boers  from  a  strong  position  they 
had  taken  up  near  Machadodorp,  and  had  thus 
effected  the  release  of  a  large  number  of  pris- 
oners whom  they  had  taken  with  them  from 
Pretoria. 

On  II  September  President  Kruger  took 
refuge  in  Portuguese  territory,  and  many  of  his 
compatriots  followed  his  example,  or  scattered 
in  different  directions,  having  previously  de- 
stroyed many  of  their  guns,  with  vast  quantities 
of  ammunition  and  stores.  Lord  Roberts  re- 
ported that  there  was  nothing  left  of  the  Boer 
armies  but  a  few  marauding  bands,  but  this  view 
of  the  case  proved  premature.  On  6  October 
Buller  left  the  army  for  England ;  on  the  20th 
President  Kruger  sailed  for  Europe  on  board  a 
Dutch  man-of-war.  Lord  Roberts  left  for  home 
before  the  end  of  the  year,  handing  over  the 
chief  command  to  Lord  Kitchener. 

The  war  had  now  entered  upon  what  might 
be  called  the  guerrilla  stage,  during  which  the 
activity  and  daring  of  such  leaders  on  the  Boer 
side  as  Botha  and  De  Wet  gave  plenty  of  hard 
work  to  the  British  troops.  Looking  with  con- 
fidence for  support  from  their  kinsmen  in  the 
Cape  Colony  and  Natal,  and  still  hoping  for  the 
intervention  of  some  European  power,  the  Boer 
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leaders  planned  two  enterprises  wliich  tliey 
thought  might  yet  retrieve  their  cause.  Botha, 
with  some  6,000  men,  was  to  make  a  sudden 
dash  into  Natal,  and  raid  the  country,  if  gos- 
sible,  all  the  way  down  to  Durban,  while  De  Wet 
was  to  execute  a  similar  movement  in  the  direc- 
tion of  Cape  Town.  These  attempts  were  made 
in  the  early  part  of  1901.  Botha's  plan  was 
completely  frustrated  by  a  great  sweeping  move- 
ment of  Gen.  French ;  the  Boers  were  dispersed 
with  the  loss  of  guns,  wagons,  and  immense 
numbers  of  cattle  and  sheep.  De  Wet  fared  no 
better  but,  like  Botha,  he  himself  escaped  cap- 
ture, though  losing  guns,  ammunition,  and 
wagons.  Marauding  bands  that  had  belonged  to 
his  force  managed,  however,  to  enter  the  Cape 
Colony,  and  for  a  time  gave  much  trouble,  aided 
and  encouraged  as  they  were  by  their  Dutch 
friends.  To  checkmate  the  Boer  system  of  war- 
fare Kitchener  resolved  to  clear  the  country  of 
food  and  cattle  so  as  to  deprive  the  Boers 
of  supplies,  to  protect  the  railways  by  chains  of 
blockhouses,  to  carry  similar  chains  across  the 
country  in  suitable  directions,  and  to  keep  the 
Boers  perpetually  on  the  move  by  mobile  columns 
of  British  troops.  Kitchener's  measures,  which 
were  found  exceedingly  effective  in  the  long 
run,  included  the  gathering  together  of 
great  multitudes  of  Boer  women  and  children 
into  the  so-called  concentration  camps,  a  measure 
widely  discussed  and  much  condemned  in  the 
press  of  neutral  countries. 

A  discussion  regarding  terms  of  peace  took 
place  between  Lord  Kitchener  and  Gen.  Botha 
on  28  March  1901,  but  nothing  came  of  it;  the 
gradual  wearing  down  of  the  Boers  went  on, 
and  by  the  end  of  May  they  had  lost  practically 
all  their  artillery  (apart  from  guns  buried  in 
the  earth).  On  12  July  the  Free  Stale  gov- 
ernment and  some  important  papers  were  cap- 
tured at  Reitz,  and  President  Steyn  himself  made 
a  narrow  escape.  On  7  .■\ugust  Kitchener  issued 
a  proclamation  calling  for  the  surrender  of  the 
Boers  by  15  September,  on  pain  of  the  perpetual 
banishment  of  the  leaders,  and  of  the  property 
of  the  others  being  charged  with  the  cost  of 
maintenance  of  their  families  in  British  hands. 
The  Transvaal  and  Free  State  leaders  had  been 
discussing  the  advisability  of  giving  in,  but 
President  Kruger,  from  Europe,  urged  them  to 
continue  fighting  till  their  independence  was 
secured.  Renewed  activity  on  the  part  of  Botha, 
De  Wet,  and  other  Boer  leaders  followed,  and 
the  British  met  with  one  or  two  rather  serious 
mishaps.  By  the  end  of  the  year  looi  there  had 
been  put  out  of  action  some  .S.^.ooo  Boers,  of 
whom  over  40.000  were  in  concentration  camps, 
or  were  kept  in  custody  in  St.  Helena,  Ceylon, 
India,  Bermuda,  or  elsewhere.  After  some  great 
"drives"  organized  by  Kitchener  and  carried  out 
in  the  early  part  of  1902,  which  resulted  in  the 
surrender  of  many  biu-ghers,  and  which  owed 
their  success  largely  to  the  blockhouse  system, 
negotiations  for  peace  were  at  last  entered  on 
(23  March),  though  military  operations  were 
not  suspended.  The  Boer  leaders  were  granted 
facilities  for  meeting  and  discussing  matters 
among  themselves  and  with  the  different  com- 
mandoes, and  after  this  had  gone  on  for  some 
tune,  on  15  May  a  conference  of  Boer  represent- 
atives met  at  Vereeniging  to  consider  terms  of 
surrender.     It  was  not  till  the  last  day  of  the 


month,  however,  that  peace  was  absolutely  se- 
cured, the  surrender  being  signed  at  Pretoria 
by  Lords  Kitchener  and  Milner  and  the  chief 
civil  and  military  representatives  of  the  Boers, 
and  the  war  thus  brought  to  an  end.  The  main 
points  agreed  upon  were :  that  the  Boer  forces 
would  immediately  lay  down  their  arms  and 
hand  over  all  guns,  rifles,  and  munitions  of  war; 
that  burghers  in  the  field  outside  the  Transvaal 
and  Orange  River  Colony,  and  all  i)risoncrs  of 
war  outside  South  Africa,  on  declaring  their  ac- 
ceptance of  the  position  of  subjects  of  Edward 
VIL.  should  be  brought  back  to  their  homes  as 
soon  as  transport  could  be  provided  and  their 
means  of  subsistence  secured ;  that  no  proceed- 
ings civil  or  criminal  should  be  taken  against 
burghers  so  surrendering  or  returning,  for  acts 
done  in  connection  with  the  war,  unless  as 
regards  acts  contrary  to  the  usages  of  war;  the 
Dutch  language  to  be  taught  in  public  schools 
where  parents  desire  it,  and  to  be  allowed  in 
courts  of  law:  the  possession  of  rifles  to  be  al- 
lowed to  persons  requiring  them  for  protection, 
on  taking  out  a  license;  military  administration 
to  be  succeeded  as  soon  as  possible  by  civil  ad- 
ministration, and  ultimately  representative  insti- 
tutions and  self-government;  a  sum  equal  to 
$15,000,000  to  be  granted  for  the  purpose  of 
assisting  in  the  restoration  of  the  people  to  their 
homes,  besides  advances  on  loan  free  of  interest 
for  two  years. 

In  this  struggle  there  had  been  engaged  on 
the  British  side  at  one  time  or  another,  or  sent 
to  the  scat  of  war  as  reinforcements,  from  the 
outbreak  of  war  until  the  conclusion  of  peace, 
448,43s  men  of  all  arms,  including  228,171  regu- 
lars, 45,566  militia,  35,520  yeomanry,  19.856 
volunteers,  7,273  South  African  constabulary, 
18,229  regular  troops  froin  India,  29,000  colonial 
contingents,  52,414  raised  in  South  Africa.  Of 
these  518  officers  and  5,255  men  were  killed, 
1.851  officers  and  20,978  men  were  wounded,  554 
officers  and  15,617  men  died  of  wounds  or  dis- 
ease. How  many  men  the  Boers  had  in  the 
field  from  first  to  last,  including  the  rebels  be- 
longing to  Cape  Colony  and  Natal,  will  probably 
never  be  known.  The  number  has  been  esti- 
mated by  competent  ainhorities  at  60,000  to 
65,000.  The  Boer  casualties  have  never  been 
definitely  ascertained.  Consult:  Davis,  'With 
Armies  in  South  Africa'  ;  Barnes,  'The  Great 
War  Trek';  Doyle,  <The  Great  Boer  War'; 
Cunliffe,  'History  of  the  Boer  War':  Amery, 
'The  Times  History  of  the  War  in  South 
Africa.' 

South  Amboy,  N.  J.,  borough  in  Middle- 
sex County,  at  the  moiUh  of  Raritan  River  and 
the  head  of  Rarit.m  Bay,  and  on  the  Peiuisylva- 
nia,  the  CeiUral  of  New  Jersey,  and  the  Raritan 
River  R.R.'s;  20  miles  south  of  Newark.  It  was 
founded  in  18,^5,  and  became  a  borough  in  1888. 
It  is  important  as  a  shipiiing  point  for  coal,  and 
has  terra-cotta  works,  clay  and  sand  pits,  and 
asphalt  works;  there  is  a  national  l):ink  with  a 
capital  of  $50,000.  The  most  n<itable  public  build- 
ing is  the  borough  hall ;  and  there  are  two  pub- 
lic schools  and  a  Roman  Catholic  parish  school. 
The  government  is  vested  in  a  mayor,  and  a 
council  of  six  ;  two  members  of  which  are  elected 
each  year  for  a  term  of  three  years.  Pop.  (i8yo) 
4,330;  (1900)  6,349.  M-  N.  Roi.L. 

Editor  of  'Ciliscn.^ 
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South  America,  a  continent,  joined  to  Cen- 
tral America  at  about  lat.  8°  N.,  Ion.  TJ°  15' 
W.  by  the  Isthmus  of  Darien,  the  boundary  line 
between  Colombia  and  the  new  republic  of  Pan- 
ama being  taken  as  approximately  the  limit  of 
South  America  on  the  northwest.  That  line  is 
nearly  due  south  of  Washington,  D.  C.  The 
westernmost  point  on  the  South  American  coast 
is  directly  south  of  the  peninsula  of  Florida; 
both  the  extreme  northerly  point,  projecting  into 
the  Caribbean  Sea,  and,  at  the  extreme  south,  the 
archipelago  of  Tierra  del  Fuego,  adjoin  70°  W., 
the  longitude  of  Cape  Cod,  Mass.  Thus  we  see 
that  the  Pacific  coast  and  half  of  the  Caribbean 
coast  of  South  America  lie  exactly  south  of  the 
Atlantic  coast  of  the  United  States.  But  a  rela- 
tively small   part  of  the  great  equatorial   mass 
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South  America:  —  Density  of  population  and  principal 
river  systems:  showing  opportunities  tor  internal 
communication  by  water  routes. —  River  systems 
drawn  by  Mr.  Wilcox,  author  of  this  article. 

between  lat.  10°  N.  and  lat.  25°  S.  is  west  of  70°. 
Pernambuco,  Brazil,  is  situated  so  much  farther 
toward  the  east  (the  width  of  the  continent  there 
being  about  3,000  miles)  that  the  sailing  distance 
from  that  important  port  to  the  coast  cities  of 
Spain  and  Portugal  is  less  than  to  New  York. 
For  all  purposes  of  social  intercourse,  trade,  and 
communication  in  general,  the  eastern  and  west- 
ern coasts  below  the  equator  are  much  more 
easily  reached  from  Europe  than  from  the  great 
centres  of  population  in  the  United  States.  Sotne 
of  the  sailing  distances  are  given  as  follows: 
Para  to  Lisbon,  3,248  miles ;  Pernambuco  to  New 
York,  3,696  miles ;  Pernambuco  to  Plymouth, 
England,  3.867  miles ;  and  in  a  later  paragraph 
it  will  be  shown  that  the  superior  facilities  for 
transportation  and  direct  intercommunication  be- 
tween Europe  and  these  ports  below  the  equator 
have  hitherto  accentuated  this  slight  advantage, 
or,  let  us  say,  converted  into  marked  advantage 
a  virtual  equality  in  geographical  situation. 


The  natural  avenues  of  internal  transporta- 
tion and  communication  are  the  great  rivers 
which  pierce  the  continent  from  the  east,  north- 
east, and  southeast  —  avenues  still  waiting  to 
be  improved  and  fully  utilized.  The  accompany- 
ing sketch-map  shows  the  main  river-systems : 
that  of  the  Amazon  (including  the  Madeira, 
Negro,  etc.),  draining  the  central  regions  and 
the  farthest  west,  even  the  Pacific  coast  range 
in  Peru  (q.v.)  and  the  Cordillera  of  the  Andes 
in  Colombia  and  Bolivia ;  that  of  the  La  Plata 
(Parana,  Paraguay,  and  LTruguay  rivers),  also 
draining  the  centre  and  west,  though  reaching 
far  toward  the  east  for  two  of  its  chief  sources 
of  supply,  and  pouring  its  enormous  stream  into 
the  Atlantic  beyond  Buenos  Ayres  and  Monte- 
video ;  that  of  the  Orinoco,  uniting  in  itself  many 
rivers  of  the  northwest  and  north,  and  entering 
the  ocean  near  the  boundary  of  British  Guiana 
and  Venezuela;  that  of  the  Tocatins  (Tocatins 
and  Araguay  rivers),  merged  in  the  Para  estuary 
below  the  Gulf  of  the  Amazon ;  that  of  the  Sao 
Francisco,  rising  in  the  mountains  north  of  Rio 
de  Janeiro  and  reaching  the  ocean  between  Bahia 
and  Pernambuco ;  that  of  the  Magdalena  and 
Cauca  in  Colombia,  etc.  The  heavy  lines  on 
the  small  map  just  referred  to  have  been  drawn 
with  the  design  of  conveying  at  a  glance  an 
impression  which  should  be  in  agreement  with 
the  records  of  four  centuries  of  exploration  — 
the  impression,  namely,  that  in  the  vast  central 
regions,  where  the  inhabitants  number  less  than 
one  to  the  square  mile  (as  the  map  also  indi- 
cates), the  courses  of  great  rivers  lie  side  by 
side,  approaching  each  other  so  nearly,  certainly 
in  some,  and  probably  in  many  localities,  that 
they  furnish  almost  continuous  waterways  be- 
tween the  northwest  and  the  southeast,  the  lower 
departments  of  Colombia  and  Buenos  Ayres. 
Between  the  Atlantic  and  Pacific,  through  the 
broad  part  of  the  continent,  continuous  water 
routes,  east  and  west,  northeast  and  southwest, 
extend  to  the  foot  of  the  Andes,  and  in  one  note- 
worthy instance  beyond  all  except  the  oldest 
ridge  in  the  Andean  Cordillera  (see  below: 
Geology).  With  very  good  reason,  therefore,  the 
subject  of  inland  communication,  not  partial  but 
complete,  between  the  Amazon  and  La  Plata 
river  systems  has  interested  geographers.  A 
map  made  by  Petrus  Koerius  (Keer)  in  1614 
shows  the  Parana  system  united  in  central  Brazil 
with  branches  of  the  Amazon  and  Rio  Sao  Fran- 
cisco, the  source  of  all  three  being  a  large  lake 
(lat.  15°  S.  and  Ion.  about  52"-S3°  W.).  The 
same  lake  appears  as  Eupana  Lacus  on  the  maps 
of  Josse  Hond,  dated  1606,  P.  Bertius,  1616,  Van 
Langeren,  1630,  and  C.  de  Jonghe.  1640.  Though 
still  called  Lake  Eupana,  it  is  transferred  to  a 
position  midway  between  the  Atlantic  and  Pacific 
oceans ;  made  the  source  of  the  Paraguay  River, 
and  also  connected  with  the  Madeira,  in  the  map 
by  Nicolas  Sanson,  dated  1650.  In  Pierre  du 
Val's  map  of  1655-65,  it  figures  as  a  widening 
of  the  Paraguay  River  near  the  boundary  of 
Peru ;  and  it  was  similarly  represented  by  Guil- 
laume  Sanson  in  1679.  It  is  called  Lago  de  los 
Xarayes  in  M.  Coronelli's  map.  dated  1688. 
Guillaume  de  ITsle  in  1700  set  it  down,  and 
he  also  named  it  Lago  de  los  Xarayes ;  but  in  a 
map  by  the  same  hand,  dated  1703.  the  lake  has 
dwindled  to  a  "laguna."  Nicolas  de  Fer,  in  his 
map,  dated  1705,  restores  the  lake  to  its  former 
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great  size,  and  indicates  by  dotted  lines  the 
general  belief  that  it  communicated  with  the 
Amazon  and  the  Sao  Francisco,  beside  supplying 
the  Paraguay.  In  our  own  day  some  atlases 
give  an  enormous  "Marsh  of  Xarayes"  on  the 
upper  reaches  of  the  Paraguay  River,  with  a 
smaller  lake ;  and  the  constitution  of  Brazil  pro- 
vides for  the  location  of  the  future  capital  of 
that  republic  near  the  point  of  divergence  of 
great  rivers  flowing  north,  east,  and  south,  where 
the  old  geographers  placed  the  original  Lake 
Eupana  (see  GoVAz).  Probably  the  i/th  cen- 
tury maps  offer  the  best  solution  of  the  problem 
of  securing  regular  communication  between  the 
centre  of  the  continent  and  the  Atlantic  ports. 
Lakes  which  have  vanished  or  shrunken,  simply 
because  their  natural  barriers  have  been  worn 
away,  can  be  re-created ;  and  little  or  no  canal- 
ization would  be  required  there,  though  obstacles 
to  navigation  in  the  lower  river-courses  must 
be  overcome.  One  of  the  trustworthy  things  in 
all  the  central  part  of  South  America  is  the 
rainfall.  It  is  certainly  possible  to  store  the 
rainfall;  to  dam  up  the  ineffective  rivers  and 
rivulets  at  some  central  point,  so  that  an  inex- 
haustible capital  (in  the  true  sense  of  the  word) 
may  be  rendered  available  —  a  fund  of  waters 
which  can  be  directed  into  the  best  natural 
channels,  for  the  development  of  that  tnode  of 
transportation  in  respect  to  which  the  fertile 
desert  of  South  America  above  the  tropic  of 
Capricorn  can  be  made  to  excel  all  other  inland 
regions,  of  either  hemisphere. 

In  the  country  north  of  the  Amazon,  a  navi- 
gable route  between  the  Orinoco  and  the  Ama- 
zon's widest  northern  tributary,  Rio  Negro, 
already  exists  as  a  natural  canal  or  connecting 
stream,  the  so-called  Cassiquiare  River ;  but 
unfortunately  rapids  obstruct  navigation  on  both 
the  Orinoco  and  Rio  Negro  between  the  Cassi- 
quiare and  the  ocean.  The  Amazon's  greatest 
tributary,  the  Madeira  River  (itself  as  opulent 
in  water  as  the  Mississippi)  is  navigable  by 
large  steamers  from  its  mouth  to  8°  45'  S.  Be- 
tween the  latter  point  and  11°  S.  there  is  a  series 
of  cascades,  extending  to  the  conlluence  of  the 
Mamorc  and  Beni  rivers,  and  on  the  former  still 
SO  miles  farther  toward  the  south.  Were  it  not 
for  these  cascades,  the  Mamore,  Ik-ni,  and  Madre 
de  Dios  rivers  (forming  the  tripod  shown  on 
the  small  map)  would  furnish  a  most  convenient 
outlet  for  the  products  of  the  Bolivian  Sierra 
and  southeastern  Peru.  It  is  understood  that 
Brazil  has  agreed  to  maintain  a  railway,  running 
from  a  point  on  the  Madeira  lielow  the  obstruc- 
tions to  lat.  11°  S.  on  the  Mamnre,  thus  enabling 
Bolivia  to  make  use  of  the  northeasterly  water- 
way to  the  .\tlantic  Ocean.  Kxploralions  of  the 
Pilcomayo  and  Bcrnicjo  rivers,  which  also  rise 
in  the  Bolivian  highlands,  but  luiite  with  the 
Paraguay,  have  not  as  yet  given  definite  results. 
On  the  other  hand,  practicable  routes  have  been 
discovered,  for  steamboats  of  moderate  size, 
between  the  interior  of  Colombia  and  the  Ama- 
zon. This  important  subject  will  be  referred  to 
again  in  the  present  article,  under  the  sub-title 
Railways  and   Navigation. 

For  estimates  of  the  areas  of  the  South 
American  coiuitries ;  also  for  their  mineral  re- 
sources, agriculture,  manufactures,  weights, 
measures,  and  money,  banks,  governments  (in- 
cluding the  judiciary  and  the  local  governments), 
finances     (revenues,     expenditures,     and    public 


debts),  armies  and  navies,  population,  educational 
systems,  religion,  etc.,  see  the  special  articles 
devoted  to  each  of  the  South  American  republics 
and  Guiana,  Education  in  Latin-America,  and 
Spanish-American  Literature.  For  climate,  flora, 
fauna,  and  further  comments  upon  physical 
geography  and  hydrography,  see  the  same  special 
articles  and  the  general  article  Americ.\. 

Political  Divisions. —  South  American  repub- 
lics are :  Argentina,  Bolivia,  Brazil,  Chile,  Co- 
lombia, Ecuador,  Paraguay,  Peru,  Uruguay,  and 
Venezuela.  Geologically,  Panama  belongs  rather 
to  the  Central  American  (Antillean)  continent. 
Dependencies  of  European  countries  on  the 
South  .\merican  mainland  are  the  three  Guianas 
• —  British,  Dutch,  and  French. 

Geology. —  Charles  Darwin  writes,  in  his 
'Journal  and  Remarks'  (see  Bibliography) 
under  date  of  21  March  1835,  that  the  Andean 
Cordillera  in  Chile  "consists  of  two  principal 
ranges,  the  passes  across  which  attain  re- 
spectively an  elevation  of  13,210  and  14,365  feet. 
The  first  great  line  ...  is  called  Peuquenes 
.  .  .  To  the  eastward,  a  mountainous  and 
elevated  region  separates  it  from  the  second 
range  (called  the  Portillo)  overlooking  the  Pam- 
pas. The  streams  from  the  intermediate  tract  find 
a  passage  .  .  .  through  this  second  line." 
Mr.  Darwin  then  gives  "a  very  brief  sketch  of 
the  geological  structure  of  these  mountains,"  and 
reaches  the  conclusion  "that  the  Peuquenes  ex- 
isted as  dry  land  for  a  long  period  anterior  to 
the  formation  of  the  second  range."  He  adds, 
"I  will  only  make  one  other  geological  observa- 
tion :  the  Portillo  chain  in  the  neighborhood 
of  the  pass  is  rather  more  elevated  than  the 
Peuquenes,  yet  the  waters  of  the  intermediate 
district  have  burst  a  passage  through  it.  On  the 
supposition  of  a  subsequent  and  gradual  eleva- 
tion of  the  second  line,  this  can  be  understood; 
for  a  chain  of  islets  would  at  first  appear,  and 
as  these  were  lifted  up,  the  tides  would  always 
be  working  out  deeper  and  broader  channels 
betvi-een  them."  He  also  refers  to  "an  hydro- 
graphical  phenomenon  of  a  nearly  similar  kind, 
but  on  an  intinitcly  grander  scale,  which  occurs 
in  Bolivia" — namely,  the  escape  of  rivers 
throu,gli  such  an  inunense  moimtain-mass  as  the 
Bolivian  Cordillera  —  and  observes  that  "except- 
ing through  the  explanation  above  offered,  the 
circumstance  that  rivers  flowing  from  a  less  ele- 
vated chain  should  penetrate  one  far  more  lofty 
appears  to  me  quite  inexplicable."  It  seems  prob- 
able—  indeed,  quite  certain  —  that  Mr.  Darwin 
would  have  been  willing  to  extend  the  .same 
process  of  reasoning  to  the  "hydrographical  phe- 
nomenon" presented  by  the  Marauou  River, 
which  flows  northward  about  3.S0  miles  in  Peru 
between  the  maritime  and  central  Cordilleras, 
confined  both  by  the  latter  and  the  enormous 
eastern  chain,  or  Andes  proper,  but  finally 
escapes  in  an  equally  impressive  fashion  and 
straightway  begins  its  long  easterly  course  to 
the  .'\tlantic.  We  must  hold,  then,  that  in  Peru 
the  maritime  Cordillera  is  much  older  than  the 
central  and  eastern  chains;  that  while  the  latter 
were  being  gradually  lifted  up  the  easterly  trend 
of  the  Maranon  was  already  marked  out;  and 
the  rnnclusion  is  inevitable  that  the  parent  stream 
of  the  Amazon  is  the  Marat-ion,  for  clearly  this 
distinction  cannot  be  accorded,  as  so  many  trav- 
elers and  geographers  have  sought  to  prove 
that  it  should  be,  to  the  Ucayali  or  some  other 
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river,  formed  on  the  more  recent  eastern  Andean 
slopes  and  sooner  or  later  uniting  with  a  cur- 
rent which  must  have  existed  "for  a  long  pe- 
riod." Another  deduction  from  Mr.  Darwin's 
"geological  observation"  is  this :  The  Andes 
Mountains,  "wringing  from  the  vapor-laden 
trade-wind,"  as  has  been  well  said,  the  last  par- 
ticle of  moisture  that  their  snow-peaks  can  ex- 
tract —  and  by  this  means  creating  so  many 
large  rivers  —  are  not  to  be  regarded  as  at  all 
points  an  insurmountable  double  or  triple  bar- 
rier between  the  Pacific  ports  and  the  interior. 
On  the  contrary,  the  more  recently  formed 
heights,  overlooking  the  Montana  (see  Peru), 
still  show,  here  and  there,  "deep  and  broad  chan- 
nels (valleys)  between  them."  See  also  Cordil- 
lera. 

Commerce. —  The  causes  which  have  been 
pointed  out  in  the  opening  paragraph  —  the  facts 
(i)  that  South  America  is  in  reality,  from  the 
point  of  view  of  inhabitants  of  the  United  States, 
southeastern  America,  and  (2)  that  the  eastern 
and  western  coasts  below  the  equator  are,  for 
the  reasons  given,  much  more  easily  reached 
from  Europe  than  from  the  great  centres  of  pop- 
ulation in  the  United  States  —  produce  effects 
which  should  have  been  foreseen  :  a  large  part 
of  the  southeastern  continent  receives  its  ideas, 
manners,  fashions,  and  culture  from  Europe, 
and,  of  course,  bestows  its  trade  in  the  same 
quarter.  The  commerce  of  all  the  republics  and 
European  dependencies  in  that  part  of  the  world 
has  been  most  thoroughly  analyzed  and  fully 
stated  in  publications  of  the  Treasury  Depart- 
ment and  Department  of  Commerce  and  Labor, 
of  the  government  of  the  United  States,  and 
in  the  bulletins  and  handbooks  of  the  Interna- 
tional Bureau  of  the  American  Republics ;  to  all 
of  which  the  reader  is  referred  for  a  more  de- 
tailed account  than  can  be  given  in  this  article. 
It  is  especially  interesting  to  compare  the  views 
expressed  in  a  Treasury  Department  publica- 
tion entitled  'American  Commerce'  (from  the 
summary  of  commerce  and  finance  for  June 
1899)  with  the  opinions  on  the  same  subject 
entertained  at  Washington  after  the  lapse  of 
more  than  four  years,  in  January  1904.  Tables 
in  'American  Commerce'  show  that  imports  into 
the  United  States  from  South  America  in  1850 
were  valued  at  $16,034,009,  and  in  1899  at  $86,- 
576,020,  the  maximum  in  any  year  during  a  half 
century  being  $150,727,759  in  1892.  The  exports 
from  the  United  States  to  South  America  in 
1850  were  valued  at  $7,715,005,  and  in  1899  at 
$,^5,660,932.  the  highest  point  reached  in  the 
same  period  being  $38,752,648  in  1890.  The  re- 
lation which  these  figures  bear  to  the  entire 
South  American  foreign  trade  is  the  subject  of 
the  following  comments :  To  Colombia,  the 
United  States  supplies  33  per  cent  of  the  total 
imports  for  consumption ;  to  Venezuela  27  per 
cent ;  to  British  Guiana  25  per  cent ;  to  Dutch 
Guiana,  17  per  cent ;  to  French  Guiana,  less  than 
6  per  cent;  to  Brazil  (in  1897),  about  12  per 
cent;  to  Uruguay,  Argentina  and  Paraguay,  less 
than  7  per  cent ;  to  Chile,  Peru,  Bolivia,  and 
.Ecuador  (average),  about  10  per  cent.  "Thus 
the  northern  coast  of  South  America,  fronting  on 
the  Caribbean  Sea.  imports  goods  to  the  value 
of  $36,000,000,  of  which  we  supply  an  average 
of  25  per  cent ;  the  eastern  coast,  fronting  upon 
the  Atlantic,  $222,000,000,  and  the  Pacific  Coast, 
$51,000,000  of   which  our  proportion   is   in  each 


case  about  10  per  cent."  Furthermore,  "An  ex- 
amination of  our  list  of  purchases  from  the  Cen- 
tral and  South  American  countries  seems  to 
increase  the  anomaly  presented  by  their  small 
purchases  from  us.  From  the  countries  of  South 
America  fronting  upon  the  Atlantic  and  Pacific, 
the  United  States,  in  1897,  purchased  goods  val- 
ued at  $88,408,119,  while  her  sales  to  them  in  that 
year  were  but  $24,480,013,  or  less  than  one  third 
of  her  purchases  from  them ;  in  1898,  in  spite 
of  the  fact  that  to  the  whole  world  our  sales 
were  double  the  amount  of  our  purchases,  those 
to  the  South  American  countries  beyond  the  Car- 
ibbean Sea  were  still  but  about  one  third  of  the 
amount  of  our  purchases  from  them.  It  is  thus 
apparent  that  the  United  States  is  not  making 
satisfactory  progress  in  her  commerce  with  the 
American  countries  lying  at  the  south.  .  .  .  To 
the  countries  bordering  upon  the  Caribbean  Sea, 
between  whose  ports  and  those  of  the  United 
States  there  is  comparatively  frequent  steamship 
communication,  the  growth  of  exports  has  been 
fairly  satisfactory ;  but  to  that  great  stretch  ot 
country  south  of  the  easternmost  point  of  South 
America,  and  extending  around  Cape  Horn  and 
up  the  entire  western  coast,  conditions  are  not 
only  unsatisfactory,  but  apparently  growing  more 
so  each  year."  Among  the  numerous  explana- 
tions of  this  anomaly,  the  following  were  em- 
phasized at  that  time  (1899)  :  "When  it  is  con- 
sidered that  nearly  all  of  the  steamship  lines 
entering  the  ports  of  South  America  are  con- 
trolled by  European  capital  and  European  inter- 
ests, it  is  not  surprising  that  a  large  share  of  the 
commerce  of  those  countries  should  be  diverted 
to  Europe.  Naturally  a  considerable  share  of 
their  exports  goes  direct  to  Europe,  and  to  that 
extent  it  would  he  quite  reasonable  to  expect  that 
their  purchases  would  be  from  that  part  of  the 
world.  The  fact  that  the  exports  from  the 
United  Siates  to  Europe  greatly  exceed  the  im- 
ports from  Europe  makes  it  practicable  for  ves- 
sels which  bring  the  rubber,  coffee,  hides,  and 
wool  of  South  .^merica  to  the  United  States  to 
load  at  our  ports  with  grain  or  provisions  for 
Europe,  and  there  load  again  with  goods  for 
the  South  American  markets,  thus  making  the 
tour  of  the  triangle,  of  which  the  line  from 
New  York  to  Liverpool  forms  the  base  and 
the  ports  of  Brazil  and  Argentina  the  apex. 
That  this  should  occur  .  .  .  with  lines  of 
steamships  controlled  almost  exclusively  in  the 
interests  of  European  capital  and  European 
trade  is  to  be  expected.  Added  to  this  is  the 
lack  of  banking  and  business  facilities  for  direct 
intercommunication  with  the  United  States,  neg- 
lect of  American  merchants  to  study  the  trade 
methods  and  requirements  of  the  countries  in 
question,"  etc.  The  well  intended,  but  actually 
somewhat  misleading,  suggestion  was  offered : 
"With  a  ship  canal,  vessels  from  the  LTnited 
States  would  pass  in  an  almost  direct  line  from 
her  eastern  and  southern  ports  to  all  the  west 
coast  of  South  America,  and  bring  the  United 
States  into  direct  communication  with  that  sec- 
tion of  South  America  located  within  the  tem- 
perate zone,  where  railway  systems,  production, 
and  commerce  are  now  so  rapidly  developing. 
With  the  completion  of  46  miles  of  the  railway 
line  between  Valparaiso  and  Buenos  Ayres, 
goods  from  the  eastern  and  southern  ports  of 
the  United  States  would  find  a  direct  route 
through  the  isthmus,  along  the  western  coast  of 


SOUTH  AMERICA 


South  America,  and  by  rail  through  Chile  to 
Argentina,  Uruguay,  and  the  most  densely  popu- 
lated and  productive  section  of  Brazil,  instead 
of  being  compelled,  as  at  present,  to  make  a  de- 
tour of  2,600  miles  to  pass  the  easternmost  point 
Df  the  South  American  continent."  (From 
'American  Commerce,'  page  3174.)  Now,  be- 
tween iSgg  and  1904  there  has  been  certainly  very 
little  in  the  general  drift  of  the  South  American 
policy  of  the  government  of  the  United  States  or 
in  the  enterprise  of  private  citizens  to  justify  the 
expectation  of  a  change  so  extraordinary  as 
would  be  the  complete  reversal  of  an  unfavorable 
current  of  trade  which  has  grown  steadily 
stronger,  "more  unsatisfactory  each  year,*' 
through  at  least  a  half  century :  nevertheless 
there  are  notes  of  surprise  and  almost  querulous 
complaint  in  comments  published  in  1904,  which 
are  based  simply  upon  a  fresh  observation  of 
inveterate  tendencies.  The  following  quotations, 
for  example,  illustrate  both  that  spirit  and  some 
features  of  the  most  recent  statistics  of  the 
South  American  foreign  trade,  which  unquestion- 
ably deserve  to  be  studied  with  the  utmost  care: 
"From  no  point  of  view  is  it  possible  to  regard 
the  .sales  of  products  of  the  United  States  to 
South  America  as  other  than  utterly  inadequate 
and  unsatisfactory.  Their  total  is  (that  is,  av- 
eraged during  the  decade  1893-1903)  a  little  less 
than  $40,000,000  a  year.  .  .  .  Taking  sales 
and  population,  our  trade  with  the  South  Amer- 
icans approximates  $1  per  capita.  We  sold  to 
the  Canadians  in  1903  nearly  $24  per  capita,  and 
to  the  Cubans  about  $15  per  capita.  The  total 
imports  of  all  the  .South  American  countries  ap- 
proximate $350,000,000.  We  get  a  fraction  more 
than  10  per  cent  of  their  business.  This  is  not 
because  they  have  nothing  that  we  want  in 
exchange  for  our  wares  and  merchandise.  We 
buy  from  them  three  times  as  much  as  we  sell 
to  them.  We  pay  them  about  $120,000,000  a  year 
for  their  products,  and  they  take  $80,000,000  of 
it  and  go  to  our  business  competitors  and  buy 
the  very  merchandise  in  which  we  ought  to 
settle  our  accounts  with  them.  .  .  .  The  par- 
ticularly noticeable  feature  in  our  trade  with 
South  American  is  its  comparative  fixity.  In  30 
years  it  has  increased  only  50  per  cent,  and  the 
sales  of  1890  were  about  the  same  as  those  of 
igo2.  Compared  with  the  trade  of  1873,  our  ig02 
trade  with  the  world  outside  of  Soutli  America 
was  a  little  more  than  doubled.  With  Asia  it 
rose  from  $19,000,000  to  $64,000,000.  With 
Oceania  it  rose  from  $4,677,000  in  1873  to  $34,- 
250,000  in  1902.  With  Africa  it  increased  from 
$3,500,000  to  $33,500,000.  With  our  neighbors  on 
the  North  American  continent  it  has  increased 
from  $82,000,000  in  1873  to  $204,000,000  in  1902. 
During  those  30  years  our  vast  trade  with  Eu- 
rope has  been  doubled.  More  than  that  of  any 
other  of  the  world's  divisions  our  trade  with 
South  America  drags.  ...  In  the  last  30 
years  we  have  bought  from  that  region  $1,700,- 
000,000  more  than  we  have  sold  to  it  by  direct 
exportation."  (See  also  Exports  anmi  Imtorts 
OF  L.\TiN-A.\iERicA.)  The  South  .•\merican  trade 
conditions  which  were  observed  in  i8<)0  reappear, 
accordingly,  in  ir»4.  unchanged  in  their  general 
aspect,  or  with  the  subordination  of  North  Amer- 
ican comiuercial  interests  somewhat  intensified. 
Moreover,  reliance  upon  the  proposed  isthmian 
canal  alone,  as  the  means  of  revolutionizing  such 
conditions,  appears  from  the  following  figures  to 


be  unwarranted:  The  sailing  distances  from 
New  York  and  New  Orleans  to  Panama  will 
be  (via  isthmian  canal  when  constructed),  re- 
spectively, more  than  2000  miles  and  more  than 
1.400  miles;  from  New  York  to  Valparaiso.  4.630 
miles  (compare  the  distance  from  San  Francisco 
to  Valparaiso,  namely,  5,140  miles).  The  dis- 
tance overland  from  \'aIparaiso  to  Buenos  Ayres 
is  about  750  miles,  and  the  unfinish'-d  railway  in 
part  is  a  narrow-gauge  road  crossing  the  Andes 
at  an  elevation  of  10,500  feet.  Thus  the  total 
length  of  the  route  anticipated  in  'American 
Commerce* — by  the  isthmian  canal  and  the  Bu- 
enos Ayres  and  Valparaiso  Trans-Andine  Rail- 
way—  is  about  5,380  miles.  But  the  regular 
course  of  steamships  between  Spain  and 
the  Rio  de  la  Plata  (q.v.)  is  less  than  5,200 
nautical  miles;  between  German  ports  and  the 
same  estuary  about  6,000  nautical  miles ;  and 
other  distances  are  as  given  in  the  first  para- 
graph. _  A  fact  of  political  as  well  as 
economic  significance  is  thus  sufficiently  indi- 
cated :  Even  after  the  completion  of  the  isth- 
mian ship  canal  and  the  mountain  link  of  the 
railway  between  Chile  and  Argentina,  the  entire 
eastern  coast  below  Frencli  Guiana  will  continue 
to  be  more  accessible  from  Europe  than  from 
the  United  States.  Logically,  this  observation 
applies  W'ith  equal  force  to  all  of  the  interior  reg- 
ions, so  far  as  their  future  development  depends 
upon  the  utilization  and  improvement  of  the 
chief  inland  water  routes  which  issue,  at  widely 
separated  points,  on  that  same  stretch  of  Atlantic 
coast.  See  also  the  articles  P.\ragu.^v,  Sao 
Paulo,  Brazil,  IMontevideo,  Uruguay,  Akgei'J- 
TINA,  etc.,  for  comments  on  immigration,  which 
is  steadily  effecting  the  more  thorough  Euro- 
peanization  of  the  whole  territory  south  of  th; 
equator  and  cast  of  the  Andes. 

Railzi'dys  am!  Xavi};atii>ii. —  The  committe; 
on  the  Intercontinental  Railway  (q.v.),  or  Pan- 
American  Railway,  at  the  second  international 
conference  of  American  states,  received  reports 
from  the  delegations  to  the  conference,  in  re- 
sponse to  a  request  for  information  as  to  the  rail- 
way lines  in  operation,  under  construction,  and 
contemplated  in  the  different  countries  repre- 
sented. The  total  length  of  the  South  American 
railways  in  1901,  as  shown  by  those  reports,  was: 
In  .Argentina,  17,062  kilometres  ;  Bolivia,  in  serv- 
ice, 925  kilometres,  and  in  process  of  construc- 
tion from  Lake  Titicaca  to  La  Paz,  125  kilome- 
tres; Brazil,  998  miles  broad  gauge  (1.7  yards), 
7,742  miles  of  1.09  yards  gauge,  and  551  miles  of 
four  fifths  of  a  yard  gauge,  the  total  length  of 
line  "under  traffic"  being  given  as  moie 
than  10,000  miles ;  Chile,  4.486.5  kilometres 
in  actual  working;  Colombia,  418  miles 
(but  that,  of  course,  included  the  47.5 
niiles  from  Panama  to  Colon)  ;  Ecuador, 
in  process  of  construction,  the  Guayaquil  and 
Quito  railroad,  which  "will  traverse  a  distance 
of  300  kilometres,  more  or  less" ;  Paraguay, 
"about  350  kilometres"  ;  Peru,  "in  exploitation?* 
955.89  miles,  almost  all  narrow  gauge ;  Uru- 
guay, "for  each  square  kilometre  of  surface  of 
land,  10  metres  of  railroad  line,"  the  total  length, 
including  the  lines  unfinished  at  that  time,  being 
2,633  kilometres.  In  i8f)0  there  were  529  miles 
of  railway  in  operation  in  Venezuela,  a  country 
imrepreseiUed  in  the  report  of  the  conimilt'-e. 
Of  uncommon  interest  is  the  suggestion  offered 
to  the  committee  by  General  Rafael  Reyes,  the 
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Colombian  explorer,  that  "the  intercontinental 
railway  line,  which  will  cross  Colombia" — or, 
if  the  realization  of  that  project  has  been  made 
more  difficult  by  recent  events  in  his  country, 
then  any  other  well  equipped  line  from  the  west 
—  "can  be  connected  with  the  immense  system 
of  river  communications,"  which  he  describes, 
giving,  in  part  at  least,  results  of  his  personal 
observations  (compare  *  Report  of  the  Pan-Am- 
erican Railway  Committee  to  the  Second  Con- 
ference of  American  States,  held  in  the  City  of 
Mexico,  1901-2' :  Washington,  1902). 

In  his  own  words,  "These  rivers  run  through 
the  territory  of  all  the  South  American  countries, 
with  the  exception  of  Chile,  in  such  manner  that 
either  they  communicate  with  each  other  already, 
or    connection    can    be   supplied    between   them. 
During   several    years    I    explored,    in   company 
witli  my  brothers,  Henry  and  Nestor,  who  per- 
ished in  that  work,  the  Amazon  River  and  the 
greater  part  of  its  affluents ;  we  discovered  some 
unknown  rivers ;  we  established  steam  navigation 
in  others.     In  many  of  the  rivers  which  at  that 
time  were  unknown,  to-day  there  are  hundreds 
of  steamers,  which  carry  industries  and  civiliza- 
tion to  the  virgin  forests.    The  exportation  which 
to-day  is  made  by  way  of  those  rivers,  of  rub- 
ber alone,  which  grows   wild  in  the   forests,  is 
worth  more  than  twenty  million  dollars  in  gold. 
In  those   forests  there  grows  in  abundance  the 
wild  cacao,  which  is  now  being  exported  in  con- 
siderable quantities,  and  all  classes  of  fine  woods 
and  medicinal  plants  are  also  abundant.     Game 
of  all  kinds  is  found,  and  in  the  waters  are  more 
than  500  species  of  fish,  which  form  a  very  im- 
portant article  of  trade.     The  extent  of  the  ter- 
ritory  that   these   rivers    irrigate    i"-    more   than 
4,000,000  square  miles,  which  are  still  virgin  soil, 
and  which  are  offered  to  commerce  and  to  human 
industry."     General    Reyes    gives   the   names   of 
the  principal  rivers  in  the  ."Xmazon  and  Orinoco 
systems,  and  the  extent  of  their  navigable  waters, 
as    follows :     In    Brazilian    Guiana,    the    Trom- 
betas,  for  steamers,  200  miles ;  in  Venezuela  and 
adjoining  territory,  the  Orinoco,  with  its  afflu- 
ents  (the  Meta,  Arauca,  and  Vichada),  and  the 
Rio  Negro  and  Cassiquiare,  combined,  more  than 
1,000  miles ;  in  Colombia,  the   Putumayo    (with 
free  navigation   for  steamers   during  the  whole 
year),  1,200  miles,  and  the  Caqueta  or  Yapura, 
rising  in  Lake  El  Buey,  which  is  also  the  source 
of    the    Magdalena    system,    and    flowing    1,600 
miles,  of  which  1,300  are  navigable  for  steamers; 
in  Ecuador,  the  Napo,  rising  east  of  Quito,  navi- 
gable for  steamers  800  miles,  the  Patasa  and  the 
Tigre,   navigable   for   steamers   respectively   500 
and  300  miles;  in  Peru  and  adjacent  territory, 
the  Morona  (200  miles,  river  steamers),  Guayaga 
,lor  Huallaga  (300  miles,  river  steamers),  Ucayali 
.(600  miles,  river  steamers),  Yurua   (700  miles, 
river  steamers),  Yavari  (900  miles,  river  steam- 
ers), and  the  Marahon  or  Amazon,  which  has  a 
course  of  more  than   4,100  miles,  navigable   by 
trans-atlantic  steamers  3,000  miles   (there  being 
two  direct  lines  of  steamers  running  from  Liver- 
pool to  Iquitos,  in  eastern  Peru),  and  by  river 
steamers   3,400  miles;    in    Bolivia   and   adjacent 
Brazilian    territory,    the    Purus,    navigable    for 
steamers  1,500  miles,  and  the  Beni  and  Madre  de 
Dios,  "which  can  easily  be  connected  with  the 
[navigable  portion  of  the]   Madeira,"  the  latter 
being     navigable     for     steamers     1,000     miles; 
in    Brazil     (besides    the  lower    course    of    the 


largest  rivers  and  the  main  body  of  the 
Amazon),  the  Xingu,  navigable  for  steam- 
ers 600  miles,  and  the  Tocatins,  navigable  for 
steamers  500  miles.  The  last  mentioned  river 
passes  "at  the  port  of  Sierra  Esclavana" 
only  a  few  miles  from  the  river  Alto  de 
la  Plata  or  Parana,  "with  which  it  could  be  con- 
nected by  means  of  a  railway  or  of  a  canal,  and 
thus  the  navigation  in  the  currents  of  the  river 
de  la  Plata  could  be  united  with  the  immense 
volume  of  water  of  the  Amazon."  The  total  ex- 
tent of  the  navigable  waters  of  the  foregoing 
rivers.  General  Reyes  gives  as  16,000  miles  (com- 
pare the  estimate  given  in  the  'Encyclopaedia 
Britannica:'  "Probable  extent  of  navigable  wat 
ers"  of  the  Amazon,  50,000  miles ;  of  the  Ori- 
noco, S,ooo  miles). 

Ethnology. —  In  the  articles  devoted  to  each 
of  the  Latin-American  countries,  and  in  Em.\n- 
ciPATioN  IN  Latin-Americ.\,  Inca  Seaii-Civili- 
Z.\TI0N,  etc.,  some  intimations  are  conveyed  of 
the  essential  differences  between  the  several 
communities  in  respect  to  the  component  ele- 
ments of  population.  Each  South  American 
country  must  be  studied  as  a  separate  problem. 
Professor  Latane.  in  his  'Diplomatic  Relations 
of  the  United  States  and  Spanish  America,* 
writes :  "It  should  be  borne  in  mind  that  in 
Spanish  America  the  native  Indian  races  were 
not  driven  beyond  the  frontier  of  civilization, 
as  they  were  by  the  English  settlers,  but  became 
and  remain  to  this  day  an  integral  part  of  the 
population.  There  was  thus  in  the  Spanish  colo- 
nies an  unusual  admixture  of  races.  There  were 
(r)  European  Spaniards;  (2)  Creoles,  or  chil- 
dren born  in  America  of  Spanish  parents;  (3) 
Indians,  the  indigenous  race;  (4),  negroes,  of 
African  race;  (5)  Mestizos,  children  of  whites 
and  Indians;  (6)  mulattoes,  children  of  whites 
and  negroes ;  and  (7)  Zambos,  children  of  In- 
dians and  negroes."  This  may  be  taken  as  a 
convenient  generalization  to  serve  as  a  starting 
point ;  and  it  is  evident  that  the  next  steps  be- 
yond it  should  lead  us  to  examine  (i)  the  dis- 
tinguishing and  by  no  means  identical  charac- 
teristics of  the  Spanish  and  Portuguese  ruling 
classes  —  the  latter  mainly  in  Brazil;  (2)  the 
varying  proportions  in  which  the  white.  Indian, 
and  negro  components  are  found;  (3)  the  ex- 
ceedingly important  matter  of  immigration  from 
Europe  and  the  Orient ;  and  (4)  the  physical 
and  moral  characteristics  of  the  Indian  clement, 
since  we  must  sometime  awaken  to  the  fact  that 
members  of  different  native  races  are  quite  as 
unjustly  treated,  when  they  are  forced  against 
nature  into  a  single  class  or  category,  as  citizens 
of  different  European  countries  would  be  if 
sweeping  generalizations  were  in  the  same  reck- 
less way  applied  to  them.  A  valuable  sugges- 
tion in  regard  to  the  disappearance  of  great  num- 
bers of  the  inferior,  constitutionally  feeble  Bra- 
zilian indigines  (and  this  reasoning  may  partially 
explain  the  fate  of  some  other  South  .-American 
and  West  Indian  tribes  as  well)  is  offered  by 
Dr.  J.  Hampden  Porter,  who  writes :  "Despon- 
dency, to  which  these  natives  yield  without  a 
struggle,  acts  as  it  never  could  do  among  men 
who  had  any  mental  or  physical  stamina.  .  .  . 
Despondency  or  despair  has  played  so  conspicu- 
ous a  part  in  this  country  [Brazil]  as  the  cause 
of  death  among  natives  subjected  to  foreign 
rule  that  its  modus  operanai  has  received  all 
kinds   of   fanciful  explanations.    ...    In   re- 
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viewing  Brazilian  tribes  with  regard  to  their 
alimentation,  acclimatization,  hygiene,  etc.,  some 
light  may  be  thrown  upon  those  conditions  which 
produced  so  great  a  mortality  under  emotional 
stress.  .  .  .  Spanish  and  Portuguese  task- 
masters never  understood  how  men  more  vigor- 
ous in  appearance  than  their  own  peasantry 
could  die  from  exertions  tO'  which  the  latter 
would  have  been  fully  equal,  and  still  less  did 
these  strangers  comprehend  that  innutrition  was 
able  to  make  mental  depression  as  deadly  as  the 
worst  forms  of  epidemic  disease.*  (From  the 
chapter  'Native  Races,'  in  'United  States  of 
Brazil:  A  Geographical  Sketch':  Washington, 
IQOl).  The  interesting  character  of  Dr.  Porter's 
conclusions  can  be  appreciated  if  we  compare 
studies  of  similar  conditions  in  other  fields  —  for 
example,  in  Porto  Rico  (q.v.) 

''-listory. —  See  Discoveries  of  America  to 
1542,  Spanish  and  Portuguese;  America;  Da- 
baiba;  Eldorado;  Davila;  Balboa;  Chibchas; 
Inca  Semi-Civilization;  Council  of  the  In- 
dies; Demarcation,  Line  of;  Dutch  West 
India  Company;  Emancipation  and  Declar.\- 
TiONS  of  Independence  in  Latin-America; 
BoLfvAR;  Dictatorships  in  Latin-America; 
Guiana  ;  and  articles  on  each  of  the  ten  republics 
—  sub-titles  'History'  and  'Government.'  In 
the  following  paragraph  only  a  few  additional 
topics  will  be  briefly  mentioned,  with  the  object 
of  completing  the  outline  sketch  of  the  history  of 
South  America  up  to  the  point  at  which  it  seems 
best  to  refer  the  student  to  works  which  deal  lib- 
erally with  the  same,  or  related,  topics. 

The  participation  of  English-speaking  per- 
sons in  the  South  American  struggle  for  inde- 
pendence is  described  in  Lord  Cochrane's  ac- 
count of  his  own  services,  and  in  'Diplomatic 
Relations  of  the  United  States  and  Spanish 
America,'  by  Prof.  John  H.  Latane.  Foreign 
officers  —  Europeans  (not  Spanish)  and  North 
Americans  —  who  served  in  the  patriot  armies  of 
Chile  and  Peru  between  1817  and  1830  numbered 
67,  of  whom  21  were  killed  and  18  wounded. 
Very  interesting  are  the  following  passages  in  a 
letter  which  Rufus  King,  the  American  minister 
to  England,  wrote  to  his  government  on  26  Feb. 
1798:  "Two  points  have  within  a  fortnight  been 
settled  in  the  English  cabinet  respecting  South 
America.  If  Spain  is  able  to  prevent  the 
overthrow  of  her  present  government,  and 
tp  escape  being  brought  under  the  entire 
control  of  France,  England  will  at  present 
engage  in  no  .scheme  to  deprive  Spain  of 
her  possessions  in  South  America.  But  if,  as 
appears  probable,  the  army  ...  or  any 
other  means  which  may  be  employed  by  France 
shall  overthrow  the  Spanish  government  .  .  . 
England  7i'itl  immediately  commence  the  execu- 
tion of  a  plan  long,  since  digested  and  prepared 
for  the  complete  independence  of  South  America. 
If  England  engages  in  this  plan,  she  will  at 
Philadelphia  propose  to  the  United  States  to  co- 
operate in  its  execution."  That  commimication 
was  never  made;  or,  rather,  if  such  a  conspiracy 
was  ever  proposed,  no  record  of  it  has  been 
brought  to  our  notice.  Mr.  Latane  writes: 
•Thirty  years  before  the  Spanish  colonies  be- 
gan their  war  of  independence,  the  British  gov- 
ernment had  entertained  the  idea  of  revolution- 
izing and  separating  them  from  Spain.  This  idea 
.  .  .  was  frequently  agitated  (after  1770")  with 
the  avowed  object  of  opening  up  South  Amer- 


ica to  British  commerce."  Of  the  patriot  Mi- 
randa, Bolivar's  forerunner,  it  is  said  that  "Ar- 
riving in  New  York  from  England  in  1805,"  Mi- 
randa went  to  Washington  and  laid  his  plans 
before  the  administration,  having  informal  con- 
ferences with  President  Jefferson  and  Secretary 
of  State  Madison.  Upon  his  return  to  New 
York,  he  represented  that  he  had  secured  from 
the  government  a  secret  sanction  of  his  con- 
templated invasion  of  Venezuela.  In  1806  he 
sailed  from  the  United  States  with  an  "imper- 
fectly equipped  force  of  about  200  men."  Mr. 
Jefferson  and  ^Ir.  Madison  denied  having  in  any 
way  committed  the  government  to  Miranda's 
undertaking.  The  British  governent  lent  its 
encouragement,  through  Lord  Cochrane,  to  the 
filibustering  expedition  from  the  United  States 
to  Venezuela,  and  also  sent  much  stronger  Brit- 
ish forces,  not  "imperfectly  equipped,"  against  the 
provinces  of  Rio  de  la  Plata.  (See  La  Plata, 
Rio  de,  and  Montevideo.)  The  Argentine  naval 
force,  under  command  of  an  Irishman  named 
Brown,  on  16  May  1814  defeated  and  almost  en- 
tirely destroyed  the  Spanish  squadron  stationed 
at  Montevideo.  Through  its  agent  in  London, 
the  Chilean  government  secured  the  services  of 
Lord  Cochrane,  who  lent  invaluable  support  to 
General  San  Martin  in  the  campaign  on  the  Pa- 
cific coast.  The  brilliant  feat  by  which  the  Ar- 
gentine leader  made  himself  the  liberator  of  the 
south,  as  Bolivar  (q.v.)  was  of  the  north,  is 
described  by  Mr.  Latane  in  a  sufficiently  striking 
passage:  "On  17  Jan.  1817  General  Jose  de 
San  Martin  began  the  passage  of  the  Andes 
[from  Argentina  to  Chile]  with  about  5,000 
men,  1,600  horses,  and  9.000  mules,  the  latter 
carrying  the  field  artillery,  ammunition,  and  pro- 
visions. The  summit  of  the  Uspallata  Pass  is 
12,700  feet  above  sea-level,  5,000  feet  higher 
than  the  Great  St.  Bernard  by  which  Napoleon 
led  his  army  over  the  Alps.  In  many  other  re- 
spects San  Martin's  achievement  was  more 
remarkable.  Each  piece  of  artillery  had  to  be 
carried  suspended  on  a  pole  between  two  mules, 
or,  where  the  road  was  particularly  dangerous, 
dragged  by  ropes.  There  were  chasms  that 
could  be  crossed  only  by  cable  bridges.  The 
march  over  the  Andes  occupied  three  weeks. 
Both  men  and  animals  suffered  greatly  from 
soroche,  the  illness  caused  by  rarefied  atmos- 
phere." (See  also  Argentina,  Chile,  and  Peru.) 
The  Spanish  colonies  were  regarded  as  posses- 
sions of  the  Spanish  crown,  rather  than  of  the 
nation,  on  account  of  the  nature  of  the  grant  by 
Pope  .Mexaiuler  VI.,  when  establishing  the  Line 
of  Demarcation.  When  King  Charles  IV.  and 
Prince  Ferdinand  were  compelled  by  Napoleon 
to  renounce  forever  the  crown  of  Spain  and  the 
Indies,  the  colonists  claimed  that  they  were 
"not  politically  a  part  of  Spain,  but  connected 
only  through  the  sovereign,  and  that  with  the 
removal  of  the  sovereign  the  connection  ceased." 
The  regency  of  Ca<liz,  of  course,  maintained  the 
contrary  in  opinion  and  action;  and  by  the 
close  of  181 5  the  insurrections  were  suppresi-ed 
everywhere  hut  in  La  Plata.  There  the  move- 
ment was  beyond  control,  and  then  San  Martin 
carried  both  force  and  inspiration  across  the 
Cordilleras  into  Chile,  and  later  to  Peru.  In 
'Harper's  Weekly'  (editorial,  'Japan  and  South 
America  —  a  Contrast'),  the  writer  of  this  arti- 
cle has  said:  "When  the  South  ."\merican  com- 
nuinities  engaged  in  a  struggle  with  Spain,  dur- 
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■ing  the  early  years  of  the  last  century,  their 
inhabitants,  utterly  lacking  tuition,  commenced 
to  fight  by  intuition :  they  were  in  the  position 
of  people  who  had  always  been  denied  free  inter- 
course with  the  progressive  nations,  and  who 
■were  therefore  totally  unprepared  to  resist  well- 
trained  forces.  Appeals  for  assistance  were 
made  in  Russia,  England,  and  the  United  States, 
and  some  private  assurances  of  co-operation  were 
obtained  even  before  the  first  shot  was  fired. 
.  .  .  Foreign  volunteers  were  South  Amer- 
ica's teachers ;  through  20  years  of  heart-break- 
ing warfare  the  Spanish-Americans  made  belated 
preparations  to  deal  decisive  blows;  and  when 
at  last  they  had  learned  their  lesson  and  were 
ready  to  begin,  a  single  well-planned  battle  — 
that  of  Ayacucho  —  brought  the  great  series  of 
little  contests  almost  to  an  end.  Perhaps  never 
before  has  it  been  so  thoroughly  demonstrated 
that  wars  with  untrained  contestants  resembled 
the  arguments  of  witless  speakers  —  which  are 
interminable,  owing  to  the  failure  to  see  dis- 
tinctly the  vital  points  at  issue,  and  lack  of  abil- 
ity to  attack  them,  winning  or  losing  promptly." 
The  practical  impossibility,  during  the  earlier 
stages  of  the  evolution  of  the  South  American 
republics,  of  curbing  the  power  of  the  presidents 
(so  often  dictators  in  all  but  the  name,  even 
•when  the  obnoxious  title  has  neither  been  ac- 
cepted by  them  nor  commonly  applied  to  them) 
has  been  vigorously  set  forth  by  nearly  all  writ- 
ers whose  standards  are  found  exclusively  in  the 
■much  more  rapidly  evolving  United  States.  For 
the  most  important  records  of  the  struggles  in 
the  several  communities  to  reduce  the  executive 
power  to  its  due  proportions  in  relation  to  the 
legislative  and  judicial  branches  of  the  govern- 
ment, and  to  the  people  themselves,  we  must 
search  the  te.xts  of  the  national  constitutions. 
For  example,  the  bitterness  of  Paraguay's  un- 
paralleled experience  has  borne  fruit  in  the  con- 
stitutional provision  (.Article  13)  that  "Dicta- 
torship shall  be  unlawful  and  inadmissible  .  .  . 
and  any  one  who  may  propose  to  establish  it  or 
[who]  consents  or  subscribes  to  its  establish- 
Tnent  shall  be  held  to  be  an  infamous  traitor  to 
"the  country,  and  liable  therefor  to  the  proper 
penalties."  On  the  other  hand,  Colombia's  mis- 
fortunes have  not  )-et  erased  from  her  constitu- 
tion Article  121  :  "In  case  of  foreign  wars  or 
civil  commotion  the  President  may,  after  consul- 
tation with  the  Council  of  State,  and  with  the 
■written  consent  of  all  the  ministers,  declare  the 
public  order  to  be  disturbed,  and  the  whole  or 
a  part  of  the  republic  in  a  state  of  siege.  After 
such  declaration  the  President  shall  be  invested 
■with  the  powers  which  the  laws  confer  upon  him 
to  defend  the  rights  of  the  nation  or  to  repress 
disturbances ;  and,  in  case  the  laws  are  defect- 
ive, he  shall  use  the  powers  conferred  by  the 
law  of  nations,"  etc.  It  is  to  be  said,  however, 
■that  the  dictatorial  powers  thus  conferred  are 
■qualified  in  their  bearing  upon  the  negotiation 
of  treaties  by  Title  XL,  Art.  120.  x.,  and  passages 
in  other  parts  of  the  constitution.  The  recent 
•emergence  of  one  of  the  less  progressive  coun- 
tries —  the  "voluntary"  appearance  of  Venezuela 
*at  the  bar  of  that  high  court  of  international 
justice  and  international  peace,"  The  Hague  Tri- 
hunal  —  is  characterized  in  the  first  article  in  the 
'North  American  Review'  dated  December  1903. 
See  also  ^ \n  .Americanist's  View  of  South 
American  Problems'  in  the  Sdine  review,  1904. 
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Authority  on  Latin-America. 

South-American  Literature.  See  L.min- 
Amekic.vn  Literature. 

South  Australia.        See  Australia,  South. 

South  Bend,  Ind.,  city,  county-seat  of 
Saint  Joseph  County;  on  Saint  Joseph's  River 
near  the  source  of  the  Kankakee  River,  and  on 
the  Lake  Shore  &  M.  S.,  the  Indiana,  I.  &  I., 
the  Michigan  C,  the  St.  Joseph,  S.  B.  &  S., 
the  Terre  Haute  &  I.,  the  Pennsylvania,  and 
the  Grand  Trunk  W.  R.R.'s;  about  89  miles 
east  of  Chicago,  135  miles  north  of  Indianapolis, 
and  six  miles  south  of  the  Michigan  State  bound- 
ary. It  is  connected  by  electric  lines  with  Misha- 
waka,  Elkhart,  Goshen,  and  Niles,  Mich.,  all  of 
which  cities  and  towns  contribute  to  the  pros- 
perity of  South  Bend.  The  census  of  1900  gives 
the  combined  population  of  these  places  as  33.000. 
It  was  settled  in  1824  by  Alexis  Coquillard.  It  is 
in  the  region  traversed  early  by  the  missionaries 
and  explorers.  Across  the  northern  portion  of 
the  city  was  the  old  portage  from  the  Saint 
Joseph  to  the  Kankakee.  La  Salle  visited  here 
in  1679,  and  later  years  as  he  journeyed  from 
the  "lakes"  to  the  interior.  He  founded  here  an 
Indian  village,  the  Miami  tribe;  but  later  the 
Pottawattomis  occupied  the  place.  It  is  in  a  fer- 
tile agricultural  region  in  which  stock  raising 
is  given  considerable  attention. 

Industries. —  The  city  is  the  industrial  centre 
for  a  large  portion  of  Northern  Indiana.  Some 
of  the  manufactures  are  plows,  wagons,  clover 
hullers,  woolen  goods,  paper,  toys,  shirts,  sew- 
ing machine  parts,  blank-books,  bicycles,  baking 
powder,  bluing,  bank,  bar  and  office  furniture, 
beer,  steam  boilers,  electrical  appliances,  street 
sprinklers,  wood  and  paper  boxes,  brick,  cement, 
brooms,  confectionery,  cigars,  barrels,  cultivators, 
cutlery,  dowels,  furniture,  feed  mills,  flour,  har- 
ness, harrows,  machinery,  ice,  knit  underwear, 
lumber,  tombstones,  mattresses,  proprietary  med- 
icines, linseed  oil,  varnish,  pulleys,  rubber  stamps. 
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sash,  blinds,  doors,  screens,  seeders,  sheet  iron 
products,  steel  ranges,  malleable  steel  casting's, 
spark  arresters,  mineral  waters,  steel  skeins,  fish- 
ing tackle,  indurated  fibre  goods,  pharmaceutical 
goods  for  physicians,  cigar  boxes,  electrotypes, 
grain  drills,  roofing,  automobiles,  watches,  etc. 
Nearly  all  the  South  Bend  factories  work  the 
entire  year. 

The  Government  census  of  1900  gives  the 
number  of  manufacturing  establishments  302; 
the  amount  of  capital  invested,  $18,156,638;  the 
number  of  employees  in  the  manufactories,  not 
including  members  of  firms,  8,257 ;  annual  wages, 
$3,409,637;  cost  of  material  used  annually, 
$7..335.302;  value  of  products,  $14,236,331.  The 
capital  invested  in  the  10  carriage  and  wagon 
factories  given  is  $11,914,140,  and  the  value  of 
the  annual  output,  $3,494,052.  The  output  of  the 
six  agricultural  implements  works  as  given 
(1900)  is  $2,432,083;  and  of  the  foundry  and  ma- 
chine shop  products,  $1,531,754.  There  are  23 
wholesale  houses. 

Buildings  and  Parks. —  The  principal  public 
buildings  are  the  Government  building,  county 
court-house  and  county  jail  ($40,000),  city-hall 
$75,000,  Y.  M.  C.  A.  building.  Saint  Joseph's 
Hospital,  Saint  .Anthony's  Convent,  the  city  hos- 
pital, and  two  theatres.  The  public  parks  em- 
brace 64  acres.  The  water  supply  comes  largely 
from  62  artesian  wells;  there  are  about  100  miles 
of  water  mains. 

Churches  and  Schools. —  There  are  32  church 
buildings  and  45  church  organizations,  represent- 
ing 15  different  denominations.  The  educational 
institutions  are  one  public  high  school,  13  pub- 
lic schools,  eight  parish  schools.  Saint  Aloysius 
and  Saint  Joseph's  academies,  conservatory  of 
music,  commercial  schools,  teachers'  training 
school,  historical  society,  and  a  public  library. 
Just  outside  the  limits  of  the  city,  in  the  village 
of  Notre  Dame,  are  the  large  Roman  Catholic 
schools,  tlie  University  of  Notre  Dame  (q.v.) 
for  men,  and  Saint  Mary's  College,  for  women. 

Banks  and  Banking. —  The  four  national 
banks  have  a  combined  capital  of  $500,000;  the 
county  savings  bank  lias  resources  to  the  amount 
of  $3,500,000;  deposits,  $3,000,000  and  a  surplus 
of  $150,000.  There  are  six  building  and  loan 
associations. 

Government  and  Population. —  The  govern- 
ment is  administered  under  a  special  charter 
granted  by  the  Legislature  which  provides  for  a 
mayor  and  a  council  of  10  members.  The  mem- 
bers of  the  council  hold  oflice  for  a  term  of  two 
years.  There  are  about  20  nationalities  repre- 
sented in  the  city.  The  various  industries  and 
the  good  wages  attract  skilled  workmen  to  South 
Bend.  The  principal  nationalities,  other  than  the 
English-speaking  races,  are  Germans,  Swedes, 
Poles,  Belgians,  Hungarians,  and  Danes.  Pop. 
(1890)  21,819;   (1900)  35.999- 

Frederick  A.  Miller, 
Editor  'Soutli  Bend  Tribune.^ 

South  Berwick,  ber'vvTk.  Maine,  town,  York 
County ;  on  the  Salmon  Falls  River,  and  on  the 
Boston  &  Maine  railroad;  40  miles  southwest  of 
Portland.  Its  chief  manufacturing  interests  in- 
clude shoe  factories,  cotton  and  woolen  mills,  and 
carriage  shops;  there  is  a  national  bank  with  a 
capital  of  $100,000,  and  a  savings  bank.  The 
town  has  a  p\iblic  library,  and  is  the  seat  of  Ber- 
wick Academy,  a  non-sectarian  secondary  school 


chartered   in   1791.     Pop.    (1890)   3,434;    (1900) 
3,188. 

South  Bethlehem,  beth'le-cm.  Pa.,  borough 
Northampton  County ;  on  the  Lehigh  Valley  and 
the  Philadelphia  &  Reading  R.R.'s;  about  12 
miles  west  of  Easton,  the  county-seat,  and  about 
40  miles,  in  direct  line,  north  of  Philadelphia. 
Electric  railroads  connect  it  with  .\llcntown, 
Bethlehem,  and  other  places  in  the  vicinity. 

South  Bethlehem  wa-s  settled  in  1741;  but  for 
many  years  it  increased  slowly  in  population,  and 
its  industries  were  limited  to  local  needs.  Since 
1850  the  number  and  magnitude  of  the  indus- 
tries have  increased,  and  the  borough  has  grown 
in  proportion.  It  is  in  a  manufacturing  section, 
where  iron  ore  deposits  and  coal  fields  are  con- 
venient, and  where  there  are  good  transportation 
facilities.  The  chief  industrial  establishments 
are  iron  and  steel  works,  machine  shops,  foun- 
dries, zinc  and  brass  works,  wood  working  fac- 
tories, knitting  mills,  silk  mills,  and  furniture 
works.  The  Government  census  of  1900  gives 
the  number  of  manufacturing  establishments  as 
127;  the  amount  of  capital  invested,  $8,713,185; 
the  number  of  employees,  not  owners,  5,544 ;  the 
total  wages,  $2,390,100;  the  cost  of  material  used, 
$5,301,0.54;  the  value  of  the  product,  $10,964,911. 
It  ranks  19  in  the  State  in  the  value  of  its  man- 
ufactured products. 

There  are  15  churches.  Saint  Luke's  Hospital, 
and  one  home.  The  educational  institutions 
are  the  Lehigh  University,  which  has  10  large 
buildings,  Bishopthorpe  School,  an  institution 
for  girls,  a  public  high  school,  public  and  parish 
elementary  schools,  and  public  and  school 
libraries.    Pop.  (1890)  10,302;  (1900)  13,241. 

South  Carolina  is  in  the  South  Atlantic 
division  of  the  L'nited  States.  It  lies  between 
lat.  32°  4'  30"  and  35°  12'  N.,  and  between  Ion. 
1°  30"  and  6°  54'  W.  (Wash.).  Its  area  is 
33,393  square  miles.  The  State  of  North  Caro- 
lina bounds  it  on  the  north ;  the  Savannah 
River,  the  eighth  river  in  length  in  North 
America,  on  the  west;  the  /\tlantic  coast  on  the 
south  and  east  forms  the  base  of  an  irregularly 
shaped  triangle  with  its  apex  resting  on  the 
Appalachian   .Mountains  200  miles  to  the  nortlx 

Ri^'crs. — Three  considerable  river  systems 
take  their  rise  in  these  mountains,  and  make 
their  way  southwardly  to  the  sea.  The  eastern 
watershed  of  the  Savannah  is  narrow,  as  is  also 
the  western  watershed  of  the  Pee  Dee.  The 
intermediate  sjjace  occupying  the  larger  portion 
of  upper  Carolina  is  crossed  by  seven  rivers,  the 
Saluda,  Tyger,  Reedy,  Pacolel,  Broad,  Catawba, 
Wateree,  with  their  numerous  aflhients  luiiting 
to  form  the  Sanlee  River.  A  line  across  the 
State  from  Augusta,  Georgia,  to  Cohmibia,  and 
thence  to  Cheraw  in  the  cast,  is  known  as  the 
"fall  line.*  On  crossing  this  line  the  streams 
pass  from  the  crystalline  rocks,  the  granites  and 
slates  of  upper  Carolina,  into  the  softer  strata 
of  the  tertiary  marls  of  the  low  country.  Above 
the  "fall  line"  the  average  slope  of  the  streams 
is  five  feet  to  the  mile,  and  they  arc  available 
for  the  development  of  water  powers  to  an  ex- 
tent estimated  at  one  million  horse-power. 
Below  the  fall  eight  other  rivers,  the  North  and 
the  South  Edislo.  llie  C<imbahee,  the  Coosa- 
whatchic.  Black  River,  Cooper,  Ashley,  Wacca- 
maw,  are  found  with  a  fall  of  i  to  V/i  feet  to 
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the  mile.  The  numerous  creeks,  however,  that 
feed  these  rivers  rising  themselves  in  the  eleva- 
tions of  the  Sand  Hills  and  Red  Hills,  have  a 
much  more  rapid  fall.  Horse  Creek,  for  in- 
stance, emptying  into  the  Savannah  below 
Augusta,  furnishes  in  the  length  of  lO  miles 
power  for  the  Vauclusc,  Graniteville,  Langley, 
Aiken  and  Clearwater  factories,  without  being 
fully  utilized.  The  rivers  are  navigable  to  the 
"fall  line"  for  steamboats  of  I  to  200  tons  and 
in  all  there  is  from  "00  to  800  miles  of  iiaviga- 
tion  above  tide  water. 

Coast  Region.— The  coast  region  has  an  area 
of  1,700  square  miles,  of  which  ten  per  cent  has 
been  under  tillage.  The  average  elevation  above 
sea-level  is  10  to  15  feet,  rarely  25  to  30.  South 
of  the  Santee  River  the  mainland  is  bor- 
dered by  numerous  islands,  formed  from  the 
detritus  brought  down  by  the  rivers  and  banked 
up  south  of  their  outlets  by  the  currents  and 
waves  of  the  sea.  They  are  fringed  between 
high  and  low  tide,  by  salt  marshes  and  extensive 
beds  of  oysters  peculiar  to  this  latitude.  The 
mean  rise  of  the  tide  in  the  Savannah  River  is 
6.9  feet,  and  diminishes  eastward  to  3.5  feet  at  the 
Georgetown  entrance.  The  tides  push  the  fresh 
water  of  the  streams  before  them  on  the  flood, 
15  to  30  miles  inland,  and  render  tide-water  irri- 
gation of  the  rice  fields  practicable.  The  salt 
water  rivers  separating  the  islands  from  each 
other  and  from  the  mainland  furnish  navigable 
waters  for  a  length  of  400  to  500  miles  for 
steamboats  and  might,  with  little  work,  be 
converted  into  a  continuous  inside  passage  from 
one  boundary  of  the  State  to  the  other.  Mills 
estimated  that  two  or  three  short  canals  aggre- 
gating eight  miles  in  length,  through  land  barely 
above  tide  level,  would  effect  this,  and  it  has 
been  proposed  to  continue  such  work  beyond 
Savannah  and  across  Florida  to  the  Gulf,  short- 
ening' the  trip  to  Panama  and  safe-guarding  the 
entrance  to  the  American  Mediterranean  in  case 
of  war.  It  was  stated  in  1703  that  Port  Royal 
Harbor  had  only  18  feet  of  water  at  low  tide, 
and  that  of  Charleston  13  feet ;  now  that  of 
Charleston  has  28  to  32  feet  and  Port  Royal  28 
to  30.  This  would  seem  to  be  more  than 
should  arise  merely  from  the  engineering 
work  done,  and  may  in  part  be  due  to  a 
subsidence  thought  to  be  taking  place  along 
the  Southern  coast.  The  palmetto  and  the 
live  oak  characterize  the  growth  of  the  region. 
It  produces  oranges  of  superior  quality,  and  figs 
in  great  abundance.  It  holds  a  monopoly  in  the 
production  of  the  finest  variety  of  long  staple  silk 
cotton.  Carolina  rice,  the  principal  rice  crop  of 
America,  is  grown  here.  The  facilities  for  trans- 
portation and  the  subtropical  climate  make  the 
region  a  favorite  one  for  truck-gardeners. 
Formerly  wealthy  planters  resided  here  in  great 
opulence  and  comfort,  but  the  region  has  been 
devastated  in  every  war:  by  the  Spaniards,  the 
Indians,  the  pirates,  by  the  British  in  the  Revolu- 
tion ;  and  even  in  the  War  of  1812  the  English 
burned  the  rice  mills  here.  From  all  these  dis- 
asters it  in  time  recovered,  but  it  has  not  yet 
recovered  from  its  occupation  by  the  armies  dur- 
ing the  Civil  War.  That  occupation,  however, 
greatly  modified  opinion  as  to  the  unhealthful- 
ness  of  the  climate,  for  it  was  found  that  the 
troops  sustained  fair  health  while  quartered 
here  in  summer.  The  mean  annual  temperature 
is  63°   to   65"    F. ;    summer   mean,   74°    to   79° ; 


winter  54°  to  56° ;  rainfall  50  to  80  inches.  Flow- 
ing artesian  wells  are  obtained  at  various  depths; 
at  Bluffton  at  less  than  100  feet,  at  Coosaw  500 
feet,  at  Charleston  i,g6o  feet.  The  formation 
belongs  to  the  post-Pliocene  and  rests  on  the 
Ashley  and  Cooper  Pliocene  marls  which  fur- 
nish the  phosphate  rock.  The  rural  population 
does  not  exceed  10  to  15  to  the  square  mile,  and 
negroes  form  80  per  cent  of  it. 

The  Lower  Pine  Belt. — Immediately  north  of 
the  coast  region  the  Lower  Pine  Belt,  with  a 
width  varying  from  20  to  70  miles,  crosses  the 
State  from  east  to  west,  covering  an  area  of 
10,226  miles.  These  low  level  lands  bear  a 
strong  resemblance  to  those  of  the  coast.  The 
uplands,  the  so-called  "pine  barrens,"  represent 
the  sea  islands,  the  numerous  large  fresh-water 
rivers  replace  the  salt  rivers  and  arms  of  the 
sea,  and  the  swamps,  covering  over  2.000  square 
miles,  recall  the  salt  marshes.  Eight  large  rivers 
conveying  all  the  rainfall  of  South  Carolina,  with 
a  considerable  portion  of  that  from  North  Caro- 
lina and  Georgia,  together  with  several  smaller 
rivers  and  innumerable  lesser  streams,  traverse 
the  region.  The  maximum  elevation,  134  feet,  is 
reached  at  Branchville,  on  the  South  Carolina 
railroad,  making  the  fall  to  tide  water  in  a  direct 
line  2.8  feet  per  mile.  In  the  extreme  west  the 
fall  is  greater,  5.8  feet  a  mile ;  in  the  Pee  Dee 
section  it  is  less  than  a  foot  to  the  mile.  With 
proper  engineering  the  fall  is  sufficient  to  drain 
the  swamps  and  bring  into  cultivation  what 
are  perhaps  the  most  fertile  lands  in  the  State. 
Only  about  13  per  cent  is  now  in  cultivation. 
The  remainder  is  in  turpentine  farms,  or  in  pro- 
cess of  deforestation  for  yellow  pine  and 
cypress  lumber.  Outcrops  of  the  cretaceous 
rocks  are  noted  in  the  extreme  southeastern  cor- 
ner of  the  State,  and  have  been  traced  northward 
to  Mars  Bluff  and  Darlington  C.  H.,  where  it 
passes  under  the  Buhrstone  of  the  Eocene. 
Superimposed  on  these  cretaceous  marls  are  the 
Santee  marls.  They  belong  to  the  Eocene 
and  are  composed  of  corals  and  gigantic 
oyster  shells.  Just  above  tide-water  they  pass 
imder  the  Ashley  and  Cooper  marls,  composed  of 
many-chambered  shells  (Forarainifera),  some- 
times of  so  fine  and  compact  a  structure  as  to  fit 
them  for  building  purposes.  Fragments  broken 
from  these  marls,  and  rounded  by  wave  action, 
form  the  phosphate  rock  of  commerce.  These 
nodules  contain  55  to  61  per  cent  of  phosphate  of 
lime  and  have  been  quarried  at  the  depth  of  one 
to  si.x  feet ;  they  are  also  found  on  the  bottom  of 
the  rivers,  and  on  sea  bottoms  extending  from 
North  Carolina  to  Florida.  The  remains  of  the 
mastodon,  elephant,  tapir,  horse,  cow  and  hog 
are  found  mingled  with  them,  though  the  Euro- 
peans met  none  of  these  animals  on  their  arrival, 
nor  were  any  of  the  Indians  acquainted  with 
them.  These  marls  afford  excellent  structural 
limes,  and  material  for  the  manufacture  of  arti- 
ficial cement.  Green  sands  containing  4  to  6  per 
cent  of  potash  in  the  form  of  glauconite  also 
occur  here. 

The  Upper  Pine  Belt.— The  Upper  Pine  Belt, 
or  central  cotton  region,  lies  north  of  the  Lower 
Pine  Belt  and  south  of  the  Sand  and  Red  Hill 
region.  It  covers  6,230  square  miles,  and  30  per 
cent  of  it  has  been  brought  under  cultivation. 
The  population  is  44  to  the  square  mile.  The 
elevation,  130  to  269  feet.  A  sandy  loam  overlays 
the    Santee    (Eocene)    marls.     In   the   northern 
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portion  these  marls  have  been  petrified  and  con- 
verted into  Buhrstone.  In  the  east  there  are  out- 
crops of  the  cretaceous,  and  occasional  islands  of 
miocene  marls.  The  long-leaf  pine  and  varieties 
of  oak,  especially  the  water  oak,  soinctimes  shad- 
ing the  fourth  of  an  acre  with  its  foliage,  give 
character  to  the  growth.  There  are  extensive 
bodies  of  very  fertile  swamps  on  the  rivers,  sub- 
ject, however,  to  occasional  overflow,  and  back 
swamps  equally  fertile  but  needing  drainage. 
The  largest  recorded  crop  of  corn  ever  grown  on 
one  acre  was  made  here  by  Mr.  Drake,  of  Marl- 
boro County.  The  yield  was  256  bushels  of 
shelled  corn. 

Sand  and  Red  Hills.— A  range  of  sand  hdls 
rises  from  the  gentle  slope  of  the  Upper  Pine 
Belt  and  attains  an  elevation  of  500  to  826  feet. 
It  is  interrupted  by  hills  and  elevated 
levels  of  red  clay  lands.  Its  northern  bound- 
ary is  the  "fall  line"  of  the  rivers.  It  covers 
4,061  square  miles ;  29  per  cent  is  under  culti- 
vation, and  the  population  is  about  32  to  the 
square  mile.  No  lime  occurs  here,  the  eocene 
marls  have  been  converted  into  Buhrstone  of 
excellent  quality  for  mill  rocks.  The  presence 
of  land  and  marsh  shells  in  these  petrifactions 
indicates  that  the  original  formation  was  littoral. 
Some  of  these  beds  of  Buhrstone  have  a  thick- 
ness of  40  feet.  Beds  of  lignite  occur  in  Aiken 
and  Chesterfield,  resting  on  clays  suitable  for 
crucibles,  with  other  clays  adapted  for  the  man- 
ufacture of  the  finer  qualities  of  ornamental  tile. 
Extensive  quarries  of  kaolin  clay  are  worked 
here;  works  for  tlie  manufacture  of  porcelain 
■ware  from  them  have  been  successfully  op- 
erated, and  many  thousand  tons  are  annually 
shipped  to  the  paper  manufactories.  Fuller's 
earth  is  also  found.  A  "cement  gravel"  has  been 
much  exploited  for  road  material,  being  shipped 
by  rail  to  distant  points  for  that  use.  Roads 
covered  a  few  inches  with  it  become  hard  and 
withstand  the  weather  and  much  travel  The 
long  slopes  of  these  hills  face  south,  and 
the  short  slopes  north.  The  latter  are  the  most 
fertile.  The  climate  is  dry  owing  to  the  poroiis 
smds,  but  it  enjoys  an  abundant  rainfall  and  is 
veil  watered.  Besides  rivers,  the  large  clear 
A-ift  running  creeks,  not  counting  smaller 
-treams  and  branches,  aggregate  1,100  miles  in 
length.  Their  average  fall  is  15  to  20  feet  to 
the  mile. 

Piedmont  Region.—  Above  the  "fall  line»  the 
rocks  of  the  Piedmont  country  occur  in  the 
following  order  of  superposition.  On  granite 
rests  the  gneiss,  above  them  occur  islands  of 
greater  or  less  extent  of  mica  talc  and  clay 
slates,  itacolumite  and  limestones,  left  from  the 
denudation  to  which  the  region  has  been  sub- 
jected for  untold  ages,  the  average  elevation 
is  700  feet,  rising  from  545  at  Winnshoro  to 
989  feet  at  Greenville.  It  covers  10,245  square 
miles,  of  which  ,^5  per  cent  is  under  cultivation. 
The  population  is  54  to  the  square  mile.  Inex- 
haustible quantities  of  building  granite  of  fine 
quality  occur  in  Fairfield,  Newberry,  Kershaw, 
and  other  counties.  Mica  slate  is  found  in  Ab- 
beyville  and  Anderson.  The  peculiar  soils 
known  as  the  "flat  woods"  of  Abbey villc,  and  the 
"meadow  lands"  of  Union,  and  also  the  "black 
jack  flats"  of  Chester  and  York,  are  due  to  the 
weathering  of  extensive  trap  dykes  in  those 
localities.  Licbcr  writes  in  1859,  "above  this  line 
(the  'fall  line')  most  streams  have  some  gold 
in   their   sands."     Thirty-one   gold    mines   have 


been  opened  in  the  talc  slates  of  Chesterfield, 
Lancaster,  .Abbeyville,  and  Edgefield  counties. 
The  Uorn  Mine  (now  McCormick),  in  the  last 
named  county,  having  yielded  $1,100,000.  There 
are  19  gold  mines  in  the  mica  slates  of 
Spartanburg,  Union  and  York  counties.  Eight 
other  chiefly  gravel  deposits,  in  Greenville  and 
Pickens  counties.  Argentiferous  galena  and 
copper  are  found  in  these  mines,  bismuth  in 
quantity  at  Brewer  Mine  in  Chesterfield  County ; 
iron  in  magnetic  and  specular  ores  in  large  quan- 
tity at  Kings  Mountain  and  elsewhere  in  Spar- 
tanburg and  Union  counties  ;  limestone  in  Y'ork, 
Pickens,  Spartanburg  and  Laurens ;  in  the  latter 
county  there  are  quarries  of  marble;  feldspar  in 
Pickens,  Abbeyville,  Anderson  and^  Laurens ; 
barytes  on  the  Air  Line  railroad  in  Y'ork ;  man- 
ganese in  abundance  and  purity  at  the  Dorn 
mine,  and  in  Abbeyville,  York  and  Pickens ; 
asbestos  in  Spartanburg,  Laurens,  York,  Ander- 
son and  Pickens ;  spinel  rubies  in  Pickens ;  tour- 
maline in  Y'ork,  Edgefield  and  Laurens ;  beryl  in 
Edgefield  and  Laurens;  corundum  in  Laurens; 
zircons  in  .'\bbeyville  and  Anderson ;  one  dia- 
mond has  been  taken  Irom  the  itacolumite  in 
Spartanburg.  Recently  tin  ore  in  workable 
quantities  has  been  found,  and  shipment  of  it 
has  been  made  to  England  to  be  tested  as  to  its 
value. 

Alpine  Region. — The  Alpine  Region  occupies 
the  extreme  northwestern  corner  of  Carolina. 
It  has  an  average  elevation  of  1,000  to 
1.500  feet;  Kings  Mountain  is  1,692  feet; 
Paris  Mountain,  2,054  feet ;  Cssar's  Head, 
3,118  feet;  and  Mount  Pinnacle,  3.426  feet.  The 
mountains  here  often  rise  suddenly  to  their 
greatest  height.  The  southeastern  front  of 
Kings  Mountain  is  500  feet  in  perpendic- 
ular height.  Table  Rock  is  800  feet  vertically 
above  its  southeastern  terrace.  The  north- 
western slopes  descend  gradually  toward  the 
Blue  Ridge  Mountains.  There  would  seem  to 
have  been  in  ages  past  some  great  fault  or  land 
slip  here,  producing  the  long  soulheaslern  incline 
running  down  to  the  sea,  and  continuing  under 
its  waters  for  100  miles  to  the  Gulf  Stream, 
where  the  loo-fathom  depth  suddenly  sinks  to 
1,500  fathoms.  The  region  covers  1,281  square 
miles,  of  which  18  per  cent  is  under  cultivation. 
The  population  is  about  37  to  the  square  mile. 
The  rocks  and  minerals  correspond  with  those  of 
the  Piedmont,  its  distinguishing  feature  is  its 
climate.  The  mean  of  the  hottest  week  in 
1872  taken  at  4.3s  p.m.  was  90°  F.  The  mean  of 
the  coldest  week  taken  at  7.35  a.m.  was  25° 
F.  Judged  by  the  temperature  of  the  spring 
waters  taken  in  June,  the  mean  annual  tempera- 
ture should  be  55°  to  58°  F.  The  rainfall 
is  heavy,  dewless  nights  are  rare,  and  veg- 
etation luxuriant  in  consequence.  Storms  are 
of  rare  occurrence.  Ramsey  says :  "There  arc 
no  marks  of  trees  blown  down  or  struck  with 
lightning,  giving  rise  to  the  saying  Mo  pick  one's 
teeth  with  a  splinter  from  a  tree  struck  by  light- 
ning will  cure  the  toothache,'  meaning  such  a 
splinter  is  not  to  be  found."  It  has  long  been  a 
summer  health  resort  for  the  people  of  the  low 
country. 

History. —  The  first  settlement  on  the  conti- 
nent of  North  America  took  pl.ice  27  May  1562 
on  the  southeastern  extremity  of  Paris  Island  in 
Port  Royal  harbor.  A  colony  of  French  Hugue- 
nots landed  there,  and  built  a  fort,  naming  it,  in 
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honor  of  their  king,  Charles  IX.,  Carolina 
(aboriginal  name,  Chicora).  Their  ships  hav- 
ing returned  to  France  for  reinforcements,  a 
fire  broke  out,  which  destroyed  their  barracks 
and  magazine.  In  this  plight  they  constructed 
boats,  with  the  assistance  of  the  Indians,  and 
went  back  to  France.  In  1665-9  Charles  II.,  of 
England,  claiming  Carolina  by  reason  of  the  dis- 
covery of  North  America  by  John  Cabot,  in 
1497,  when  sailing  under  a  patent  from  Henry 
VII.,  granted  all  that  "tract  of  ground"  in 
America  between  the  36th  degree  and  31st  degree 
north  latitude,  and  to  the  west  as  far  as  the 
South  Seas  (Pacific  Ocean),  to  eight  English 
noblemen  as  Lords  Proprietors.  The  grant  cov- 
ered about  1,020,000  square  miles  or  more  than 
one  third  the  area  of  the  present  United  States, 
a  region  since  largely  peopled  from  the  South 
Carolina  of  to-day.  The  first  colony  sent  out 
landed  in  1670,  as  the  French  had,  at  Port  Royal, 
but  removed  shortly  after  to  the  confluence  of 
the  Ashley  and  Cooper  rivers,  where  they 
founded  the  city  of  Charleston.  The  Proprie- 
tary Government  was  conducted  under  a  royal 
charter  and  certain  "Fundamental  Constitu- 
tions" drawn  for  that  purpose  by  the  famous 
metaphysician,  John  Locke.  In  order  to  avoid 
"erecting  a  too  numerous  democracy"  Locke 
designed  a  territorial  aristocracy  of  landgraves, 
caciques  and  barons.  The  colonists,  however, 
insisting  upon  the  clause  of  the  king's  charter 
directing  the  Lords  Proprietors  to  "govern  ac- 
cording to  their  best  discretion  by  and  with  the 
advice,  assent,  and  approbation  of  the  Freemen 
of  said  territory,  or  their  deputies  or  delegates," 
prevented  from  first  to  last  this  aristocracy  from 
taking  root  in  the  colony.  The  Proprietary 
Government  without  adaptability  to  the  circum- 
stances and  necessities  of  the  colony,  promoted 
endless  discussions  and  dissensions  as  to  the  in- 
terpretation of  the  charter  and  the  "Constitu- 
tions." A  succession  of  "heats  and  broils"  during 
49  years  culminated  in  1719.  The  Proprie- 
tors expressed  their  inability  to  aid  the  colo- 
nists, refused  petitions  addressed  to  them  on 
important  matters,  and  repealed  acts  of  the  As- 
sembly laying  taxes  for  the  discharge  of  the 
public  debt,  and  for  the  freedom  of  elections. 
The  Assembly  thereupon  voted  itself  a  conven- 
tion, and  unintimidated  by  the  threat  of  the 
Proprietary  Governor  to  bombard  Charlestown 
from  a  British  war  vessel,  elected  James  Moore, 
governor  in  the  name  of  the  king,  and  the  Royal 
Government  of  the  Province  supplanted  that  of 
the  Proprietors. 

Bancroft  and  Dana  place  the  highest  estimate 
of  the  aborigines  south  of  the  Great  Lakes  and 
east  of  the  Mississippi  River  at  180,000,  or  one 
person  to  43/2  square  miles,  a  territory  now  sup- 
porting a  population  of  67  to  the  square  mile,  or 
301  for  one  Indian.  John  Lawson  1703  and  Gov- 
ernor Glen  in  1743  agree  in  estimating  the  In- 
dian population  of  Carolina  at  about  i  to  8 
square  miles.  They  were  generally  friendly  to 
the  colonists  except  when  incited  to  sudden  out- 
bursts of  hostility  by  the  Spaniards,  the  French, 
or  the  British,  and  formed  a  more  or  less  im- 
portant contingent  in  war,  as  when  James  Moore 
in  1702-3  invaded  the  Appalachian  region  with 
25  whites  and  1,000  Indians  and  returned  with 
1.300  captives,  who  were  sold  into  slavery  to 
the  nortiiern  colonies  and  the  West  Indies. 

Negro  slaves  were  introduced  from  the  Bar- 


bados in  1671,  and  were  counted  to  be  12,000 
in  number  at  the  close  of  the  Proprietary  rule  in 
1720.  They  were  instructed  in  the  Christian  re- 
ligion, and  some  of  them  taught  to  read.  It 
was  required  of  each  white  militia  man  that  he 
should  train  and  arm  a  negro  to  accompany  him 
in  war.  The  white  population  had  increased 
from  391  in  1671  to  9.000  in  1720,  living  chiefly 
in  pro.ximity  to  Charlestown.  While  the  Indians 
lived  principally  on  game  and  fish,  cultivating 
only  two  plants,  corn  and  tobacco,  both  exotics, 
the  white  colony  never  suffered  for  subsistence. 
They  got  30  to  80  bushels  of  corn  from  an  acre, 
deer  supplying  meat ;  an  Indian  hunter  would 
for  $25  a  year  furnish  a  family  with  100  to  200 
deer,  besides  w-ild  turkey,  fish,  etc.  The  culture 
of  rise  was  introduced  in  1693,  and  the  export  of 
this  cereal  in  1720  amounted  in  value  to  £3,350 
sterling.  The  Proprietors  refused  in  1674  to 
send  out  cattle  to  the  colonists,  saying  they 
wanted  them  to  be  "planters  and  not  graziers," 
but  seven  years  later  they  had  so  increased  that 
many  planters  had  700  to  800  head.  The  Assem- 
bly had  to  appoint  commissioners  to  dispose  of 
unmarked  animals,  and  passed  a  law  for  the  en- 
closure of  crops,  which  remained  in  force  until 
1882. 

As  early  as  1700  Charlestown  had  a  large 
and  lucrative  trade  with  the  Indians  in  furs 
and  hides,  extending  1,000  miles  into  the 
interior,  and  a  large  export  trade  in  forest 
products,  timber,  pitch,  turpentine,  and  provi- 
sions to  the  northern  colonies,  and  the  West  In- 
dies. Religious  freedom  was  secured,  while 
the  ministers  of  the  Church  of  England  were 
supported  from  the  public  funds.  The  various 
church  members  stood  as  follows:  Episcopalians, 
42  per  cent ;  Presbyterians  and  Huguenots,  45  per 
cent;  Baptists,  10  per  cent;  Quakers,  3  per  cent. 
A  free  public  library  was  established  in  Charles- 
town in  1700,  and  a  free  school  in  1710.  In  1712 
a  digest  of  the  English  and  colonial  laws  was 
prepared  by  Chief  Justice  Trott.  In  1717  a  suc- 
cessful war  was  waged  against  the  pirates  in- 
festing Cape  Feare,  and  a  number  of  them  cap- 
tured and  e.xecuted.  A  duty  of  £30  a  head  was 
laid  on  the  importation  of  negroes. 

George  I.  and  George  II.  were  nursing  fath- 
ers to  Carolina.  The  Assembly  was  convened, 
all  actions  at  law  on  account  of  the  change  of 
government  were  declared  void,  and  the  judicial 
proceedings  under  the  provisional  administra- 
tion confirmed.  Treaties  were  made  with  the 
Indians,  who  had  hitherto  stood  as  independent 
neighbors  and  were  now  constituted  allies  or 
subjects.  Parishes  were  laid  out,  and  whenever 
settled  by  100  families,  they  were  allowed  repre- 
sentation in  the  Assembly.  To  relieve  the  bur- 
den on  the  country  people  of  repairing  for  the 
trial  of  all  causes  to  the  General  Court  at 
Charlestown,  county  and  precinct  courts  were 
established.  Schools  were  established  in  each 
precinct  and  £25  levied  by  the  justices  to 
assist  in  the  yearly  support  of  the  teachers,  who 
were  required  to  teach  10  poor  children  free  of 
charge.  Between  1733  and  1774,  over  200  tutors, 
schoolmasters,  or  schoolmistresses,  were  engaged 
in  the  province.  The  king  having  bought  out  the 
Proprietors  for  £17,500  purchased  also  the  quit- 
rents  due  them  by  the  colonists,  and  remitted 
them.  Charlestown  was  the  extreme  southwestern 
outpost  of  the  British  in  America.  As  late  as 
1 741,  when  the   Spanish  possessions  lay  embos- 
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omed  on  the  Gulf  of  Mexico,  will  Saint  Augus- 
tine, the  uldest  fortified  place  in  America,  the 
French  claimed  all  the  territory  lying  west  of  a 
line  starting  from  a  point  north  of  Charlestovvn, 
reachuig  the  Appalachian  Mountains,  running 
round  llic  headwaters  of  the  Potomac,  across  the 
Mohawk  and  Hudson,  down  Lake  Champlain,  and 
by  the  Sorrel  River  to  the  Saint  Lawrence.  With 
little  aid  from  the  mother  country,  the  colonists 
had  stood  the  advance  guard  against  the  war- 
ring Europeans  and  held  them,  the  American 
savages,  the  African  savages  imposed  upon  them, 
and  the  pirates  in  check.  The  first  settlers  had 
confined  themselves  to  the  neighborhood  of 
Charlestovvn.  Now  the  settlement  of  Georgia, 
1732-4,  protected  the  western  frontier,  and  the 
interior  of  Carolina,  received  many  immigrants, 
Germans,  and  after  CuUoden  many  Scotch  came 
into  the  middle  sections,  and,  on  I5raddock's  de- 
feat, refugees  from  Virginia  and  Pennsylvania 
followed  in  the  Piedmont  region.  Land  was 
granted  free  of  charge  for  10  years,  and  after 
that  the  annual  rental  was  4  shillings  sterling 
for  100  acres.  Great  Britain  imposed  restric- 
tions on  the  commerce  and  domestic  manufac- 
tures of  her  colonies.  While  this  was  preju- 
dicial to  the  more  northern  colonies,  it  did  not 
affect  an  agricultural  people  like  the  Carolinians. 
The  restraints  imposed  by  the  navigation  acts 
on  colonial  exports  was  removed  on  the  export 
of  Carolina  rice.  The  exports  of  rice  and  indigo 
reached  £108,750  in  1847.  In  1775  the  exports  of 
these  two  commodities  alone  were  valued  at 
ii,ooo,ooo  sterling,  a  third  of  what  the  eii- 
tire  trade  of  the  American  colonies  was  esti- 
mated at  in  1768.  Between  1725  and  I77S  the 
population  increased  sevenfold.  In  1773  Josiah 
Quincy,  writing  from  Charlestown,  says  of  the 
city:  "In  grandeur,  splendor  of  buildings,  equi- 
pages, commerce,  number  of  shipping,  and,  in- 
deed, in  almost  everything,  it  far  surpasses  all 
I  ever  saw  or  expected  to  see  in  America." 
With  the  most  sincere  and  loyal  attachment  to 
Great  Britain,  the  king,  and  his  govcrmnent,  the 
Carolinians  sent  their  children  to  England  and 
Scotland  to  be  educated  and  spoke  of  the  mother 
country  as  "home." 

In  the  midst  of  this  prosperity  Carolina  was 
led,  step  by  step,  during  a  period  of  11  years, 
through  sympathy  with  the  northern  colonies 
for  injuries  inflicted  on  ther.,  to  take  part 
against  the  enforcement  by  _  Great  Britain, 
of  taxation  without  representation  without  de- 
siring or  anticipating  the  separation  from  that 
country,  which  finally  took  place.  On  28 
June  1776,  while  the  congress  of  the  colonies 
were  discussing  the  Declaration  of  Independ- 
ence, Col.  Moultrie,  from  the  Palmetto  Fort  on 
Sullivan's  Island,  repulsed  with  heavy  loss  the 
English  fleet,  and  turned  back  the  expedition  of 
SirMcnry  Clinton  for  the  invasion  and  subju- 
gation of  the  South.  In  the  same  year  Caro- 
lina was  the  first  colony  to  frame  and  adopt  an 
independent  constitution,  but  with  the  proviso 
that  this  constitution  is  but  temporary  "until 
an  accommodation  of  the  unhappy  differences 
between  Great   Britain  can  be  obtained." 

In  1778,  John  Rutledgc,  governor  of  the  State, 
declared  "such  an  accommodation,  an  event  as 
desirable  now  as  it  ever  was."  The  material  in- 
juries to  Carolina  by  the  Stamp  Act.  the  duty 
on  tea,  and  the  other  acts  of  the  govermnent  of 
George  III.,  were  slight,  as  compared  with  the 


advantages  she  enjoyed  under  English  rule,  but 
she  had  enlisted  in  no  lukewarm  manner  in  the 
struggle  on  account  of  the  prmcipks  of  right 
and  justice  involved,  it  was  not  until  after  the 
fall  of  Charleston  in  1780,  when  the  State  lay 
prostrate,  that  the  outrages  of  the  British  armies 
roused  to  resistance  the  population  from  the  sea- 
board to  the  mountains.  They  then  flocked  to 
the  standards  of  the  partisan  leaders,  Marion, 
Sumter,  Pickens,  and  others,  and  so  harassed 
and  delayed  the  northward  movement  of  Corn- 
wallis  to  join  Clinton,  that  Washington  and  La- 
fayette were  enabled  to  unite  in  Virginia  and 
force  the  British  into  Vorktown.  There, 
blockaded  by  the  French  fleet  under  DeGrasse, 
they  were  compelled  to  surrender  and  the  war 
virtually  terminated  in  favor  of  the  Americans. 
Carolina  contributed  $1,205,978  above  her  quota 
to  this  war  —  only  a  few  thousands  less  than 
Massachusetts,  whose  war  the  Revolution  was, 
and  who  ntver  sufifered  from  invasion  —  and 
more  than  all  the  other  11  colonics  together. 
One  hundred  and  thirty-seven  engagements  with 
the  British  took  place  within  her  borders.  In 
103  Carolinians  alone  fought,  in  20  others  she 
had  assistance,  and  14,  including  Camden,  were 
fought  by  troops  from  other  colonies.  ^^Left 
mainly  to  her  own  resources^'''  says  Bancroft,  'it 
ivas  through  the  depths  of  wretchedness  that 
her  sons  v:ere  to  bring  her  back  to  her  place  in- 
the  republic  after  suffering  more,  daring  more,, 
and  achieving  more  than  the  men  of  any  other 
State." 

The  eight  years  of  war  were  followed  by- 
eight  years  of  distress  and  disorganization.  The 
country  had  been  laid  waste,  churches  burned,, 
and  industries  paralyzed.  It  was  estimated  that 
the  British  had  kidnapped  25,000  slaves,  and  sold 
them.  They  plundered  the  planters'  homes. 
Bancroft  says  they  pillaged  of  plate  alone  to  the 
value  of  £300,000.  After  the  fall  of  Charleston 
there  arose  a  14-years'  dispute  between  the 
army  and  navy  engaged  in  the  siege  as  to  their 
respective  shares  of  the  plunder.  On  9  Aug.  1787, 
Carolina  ceded  to  the  Ihiited  States  her  lands 
(10.000  square  miles),  not  lying  within  her  pres- 
ent boundaries.  On  17  September  of  the  same 
year  she  ratified  the  Constitution  of  the  United 
States.  In  1790  the  seat  of  government  was  re- 
moved from  Charleston  to  Columbia,  in  the  cen- 
tre of  the  State,  and  another  Constitution 
substituted  for  that  of  1776.  An  amendment 
in  1808  fixed  the  number  of  representa- 
tives at  124,  allowing  one  representative  for 
each  62d  part  of  the  white  inhabitants 
and  one  for  each  62d  part  of  the  taxes  raised 
by  the  legislature.  The  Senate  to  be  com- 
posed of  one  member  from  each  election  district, 
except  Charleston,  which  was  allowed  two.  This 
accentuated  the  diflferences  already  existing  be- 
tw-een  the  peoples  of  the  lower  and  the  upper 
country.  The  former  being  the  outgrowth  of  the 
citv  life  of  Charleston,  and  the  first  settlers,  pre- 
ponderated in  wealth.  The  other,  arising  from 
numerous  and  separate  centres  of  rural  settle- 
ment, had  the  larger  and  more  rapidly  increasing 
number  of  white  inhabitants. 

The  first  tariff  act  of  i78()  imposed  an  ad 
valorem  duty  of  5  per  cent  on  imports  (with  a 
few  specific  duties  of  15  per  cent)  for  the  sup- 
port of  the  Federal  government.  This  was  ni 
addition  to  the  taxes  raised  by  each  State  for  its 
own    purposes.     It    was   much   higher   taxation 
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than  under  the  colonial  government,  which  re- 
quired in  ordinary  times  only  a  duty  3  per  cent 
on  imports,  with  an  export  duty  of  3rf.  on 
hides.  Four  years  later  the  tariff  was  raised  to 
10  and  20  per  cent.  Ten  years  after,  duties  were 
increased  2J/2  per  cent  in  aid  of  the  Mediter- 
ranean Fund  against  the  Barbary  Powers.  Dou- 
ble war  duties,  amounting  to  25  to  40  per  cent, 
were  imposed  in  1812.  In  1816  a  tariff  protecting 
the  industries,  that  had  been  found  necessary 
but  deficient  during  the  late  war,  fixed  duties  at 
25  per  cent,  to  be  reduced  to  20  per  cent  in 
1820.  The  Carolina  representatives  supported 
this  not  unreasonable  protection.  The  reduction 
never  took  place,  and  at  this  the  Carolina  repre- 
sentatives protested.  Disregarding  their  protest, 
a  tariff  imposing  12  to  50  per  cent  duties  was 
passed  in  1824.  Again,  in  1828,  without  regard 
to  the  complaints  of  the  Carolina  farmers,  who 
were  being  forced  to  contribute  to  the  manufac- 
turing profits  of  other  States,  a  tariff  raising 
duties  25  to  SO  per  cent  was  enacted.  Wearied 
with  unavailing  remonstrance,  a  convention  of 
the  people  of  Carolina  was  called  in  1832,  which 
declared  the  protective  tariff  law  unconstitu- 
tional, null  and  void.  To  meet  this  action  of  the 
State,  Congress  passed  the  Force  Bill  in  1833 
for  the  collection  of  customs.  In  the  same  month 
of  the  same  year  Congress  passed  "the  Clay 
Conipromise  Act"  for  a  gradual  reduction  of 
duties  until  1842,  when  they  should  reach  a  20 
per  cent  level.  This  restored  tranquillity,  al- 
though for  the  second  time  the  promised  reduc- 
tion was  never  fully  realized. 

Coincident  with  the  tariff,  another  and  more 
serious  source  of  disturbance  arose.  In  1775 
slavery  extended  over  North  America  from  Can- 
ada to  Florida,  inclusive.  It  had  been  introduced 
by  Queen  Elizabeth,  and  James  II.  belonged  to 
the  Royal  African  Company  for  trading  in  negro 
slaves.  Now  it  began  to  be  looked  upon  with 
horror,  as  something  strange  and  foreign  to 
human  instincts.  The  New  England  Anti-Slav- 
ery Society  was  formed  in  1832.  In  less  than 
four  years,  more  than  100,000  persons  had  joined 
Anti-Slavery  ^societies  in  the  Northern  and 
Western  States.  They  demanded  of  Congress 
that  "all  slaves  should  be  instantly  set  free  with- 
out compensation  of  the  owners."  They  declared 
"we  will  give  the  Union  for  the  abolition  of 
slavery."  The  lesson  was  taught  far  and  wide 
that  the  slave-holders  of  the  South,  "a  few  arro- 
gant domineering  self-constituted  Aristocracy* 
were  —  through  the  representation  allowed  them 
"in  proportion  to  the  number  of  their  slaves" — 
ruling  the  work-people  of  the  North  and  denying 
their  industries  the  protection  due  from  the  Fed- 
eral Government.  They  declared  that  "the 
country  must  become  all  free  or  all  slave."  The 
non-slaveholding  whites  of  the  South  were  as 
violently  opposed  to  the  emancipation  of  the 
negroes  as  their  brethren  of  the  North  were  in 
favor  of  it.  To  them  it  meant  Industrial,  Polit- 
ical and  Social  Equality  with  a  people  in  their 
midst  whom  they  deemed  inferior  to  themselves. 
They  did  not  ask  for  aid  to  their  industries 
through  Federal  taxation  and  did  not  see  why 
Northern  manufacturers  should.  After  years  of 
angry  discussion  along  these  lines  the  crisis  came 
—  during  a  period  of  unprecedented  prosperity 
in  Carolina  —  on  the  election  by  the  Anti-Slavery 
party  of  a  President,  in  i860,  by  less  than  a  third 
of  the  popular  vote.     It  found  the  peoples  North 


and  South  solidly  arrayed  against  each  other 
wuh  fatal  unanimity.  The  'Urrcpressible  con- 
flict" burst  into  war.  The  North  took  the  offen- 
sive for  Federal  domination  and  patronage  and 
for  race  equality,  freedom,  and  fraternity.  They 
were  sustained  by  the  popular  sentiment  of  the 
European  masses.  South  Carolina  and  the  South 
rose  to  a  man  —  with  no  sympathy  or  support 
from  without  —  in  defense  of  State  autonomy 
and  white  supremacy.  From  an  arms-bearing 
population  of  55,046  in  Carolina  44,000  volun- 
teered (most  of  them  not  identified  with  the 
slave-holding  class)  in  defense  of  the  domestic 
institutions  of  the  State,  its  sovereignty  and  free 
trade.     Ultimately  71,088  were   mustered   in. 

Poorly  armed,  poorly  clad,  poorly  fed,  prac- 
tically without  pay,  for  more  than  four  years  they 
maintained  their  cause,  losing  in  battle  and  by 
disease  15,638  of  their  number.  The  negroes, 
who,  in  earlier  days,  had  been  enticed  away  by 
promises  from  the  Spaniards,  and  had  sometimes 
sided  with  the  Tories  and  the  British,  remained 
as  a  rule  loyal  to  their  masters  in  this  war, 
served  their  families  and  tilled  their  fields  while 
they  were  absent.  The  issue  was  decided  by 
force  of  arms  and  numbers  and  was  never  sub- 
mitted to  legal  adjudication.  No  indictments 
for  treason,  as  is  usual  in  rebellions,  were  made. 
An  export  duty  was  placed  on  cotton  and  import 
duties  were  increased  by  the  National  Govern- 
ment. For  12  years  negro  supremacy  was  en-  . 
forced  in  the  State  by  the  Federal  Army.  When 
on  10  April  1877,  the  Federal  guard  filed  out  of 
the  south  door  of  the  Capitol  at  Columbia  the 
negro  government  collapsed  without  a  struggle. 
The  white  citizens  quietly  resumed  the  adminis- 
tration of  affairs.  President  Eliot  of  Harvard,  in  a 
speech  before  the  Central  Labor  Union  in  Boston 
February  1904,  on  the  world-wide  conflict  of  La- 
bor and  Capital,  sums  up  the  result  of  this  titanic 
struggle  in  these  words :  "How  many  things  my 
generation  thought  were  decided  at  Appomattox; 
but  during  the  subsequent  40  years  it  has  gradu- 
ally appeared  that  hardly  anything  was  settled 
there  except  the  preservation  of  the  unity  of  the 
National  territory."  For  more  than  two  cen- 
turies, under  10  written  constitutions,  the  State 
had  been  governed  by  a  more  than  usually  cen- 
tralized democracy.  Opposing  a  similar  cen- 
tralization of  functions  by  the  Federal  Union,, 
the  collision  dispersed  these  functions  into 
smaller  and  smaller  civil  divisions;  counties, 
townships,  school  districts.  The  latter  re- 
stricted to  an  area  of  g  to  40  square  miles,  were 
endowed  with  the  sovereign  power  to  lay  taxes 
and  incur  debt.  A  centrifugal  tendency  marked, 
also,  in  subdivision  of  farms,  and  in  the  estab- 
lishment of  cross-road  stores  and  village  banks. 
Population. —  After  the  Revolutionary  War 
the  population  of  South  Carolina  was  estimated 
at  104,000  for  representation  in  the  Federal  Con- 
gress. In  1790  the  State  ranked  seventh;  it 
rose  to  si.xth  in  1800-10-20.  The  decline  in  rank 
commencing  at  the  latter  date  has  been  contin- 
uous, and  in  1900  the  State  ranked  24th.  In  1790 
the  density  per  square  mile  was  8.3 ;  in  1900  it 
was  44.4.  The  foreign-born  population  was  only 
.4  per  cent  of  the  whole  in  1900:  at  that  date 
the  State  had  lost  to  other  States  233.390  per- 
sons born  in  its  limits,  and  had  received  from 
all  the  others  55.216,  making  a  net  loss  from 
interstate  migration,  of  178.076.  The  total  popu- 
lation in  igoo  was  1,340.316,  of  which  552,436  were 
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white  and  "82,224  negro.  The  white  increase  dur- 
ing the  I2th  decade  was  20.7  per  cent,  that  of  the 
negro  race  13.6  per  cent,  owing  to  greater  mi- 
gration of  the  latter.  Negroes  formed  45  per 
cent  of  the  population  in  1790;  reached  their 
maximum,  60  per  cent,  in  1880;  and  were  57  per 
cent  in  1900.  The  town  population  was  8  per 
cent  in  1790,  being  above  the  average  for  the 
whole  country,  which  was  3.3  per  cent  at  that 
date.  In  1900  the  towns  numbered  19.5  per  cent, 
the  population  making  a  gain  of  4  per  cent  dur- 
ing the  I2th  decade,  being,  however,  far  less  than 
the  country  at  large,  which  stood  at  47.1  per 
cent.  The  number  of  towns  was  202  in  1900, 
against  124  in  1890;  this  does  not  include  a 
number  of  unincorporated  inanufacturing  vil- 
lages of  considerable  size.  Charleston  ranked 
4th  among  the  cities  of  the  United  States  in 
1790;  was  7th  in  1840,  and  now  stands  68th. 
The  population  under  10  years  of  age  is  greater 
than  in  any  of  the  States  except  Mississippi  and 
Indian    Territory.     Of   the   voting   age    44   per 


ment  favored  the  exportation  of  rice,  and  it  be- 
came a  most  profitable  crop.  When  cotton  was 
introduced  in  the  18th  century,  as  it  grew  on 
healthy  uplands,  and  did  not  require  much  cap- 
ital, it  was  expected  that  the  small  white  far- 
mer would  undertake  its  culture.  The  small 
farmers,  however,  did  not,  except  as  overseers, 
take  to  cotton  planting  until  after  the  emancipa- 
tion of  the  slaves.  Owing  to  the  subdivision  of 
the  farms,  their  number  increasing  rapidly  from 
33,171  in  i860  to  155,355  in  1900.  the  small  far- 
mer became  much  in  evidence.  Even  then  little 
cotton  was  grown  by  white  labor  exclusively. 
The  small  farmers  of  both  races  modeled  them- 
selves after  the  methods  of  an  agriculture  that 
had  been  successful  for  nearly  two  centuries. 
They  confined  their  energies  largely  to  one 
"money  crop"  for  export.  They  worked  at  it 
with  hired  labor,  on  borrowed  money,  purchased 
instead  of  breeding  work  animals,  bought  a 
notable  portion  of  their  supplies,  and  largely  of 
fertilizers. 
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Per   cent 
increase 

Per  cent 
decrease 

Values  per 

capita  of  the  population  engaged  in 
agriculture 

1850-60 

1860-70 

1870 

1880 

1890 

1900 

69 

69 
59 

60 

60 
48 

$216 
1 1 

202 

?230 

10 

51 

139 

$302 

12 

50 

159 

12 

$322 

Implements  and  machinery.... 

16 

1850-60 
8c  t«   ifi^^c 


1860—70 
10c  to  $1.90 


PRICE  OF  COTTON. 

1870-80 
25J^C  to   gj^c 


1880—90 
UVjC  to   5^^c 


1890— 1900 
7  5-i6c  to   i3'/ic 


been  as  follows : 

i860 

1870 

1880 

1890 

1900 

All  occupations. 
Personal       and 

professional  .. 
Manuf.icturcs  .. 
Trade       and 

transportation. 

73 
.... 

50 

14 
5 

3 

58 

16 

5 
3 

54 

14 
7 

S 

60 

.5.6 
10.3 

5-" 

100 

100 

100 
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cent  are  white  and  57  per  cent  negro ;  very  few  The  lien   law  securing  the  collection  of  ad- 

of  the  latter  vote,  being  disqualified  by  educa-  vances  made  on  growing  crops,  often  even  be- 
tional  requirements.  Of  the  militia  age  44  per  fore  they  were  planted,  and  the  fence  law  re- 
cent are  whites  and  56  per  cent  negroes.  The  quiring  the  enclosure  of  all  live  stock,  leaving 
per  cent  of  the  population  over  10  years  of  age  lands  under  crops  unenclosed,  promoted  exist- 
engaged  in  gainful  and  reputable  occupations  has     ing   tendencies    in    agriculture.      Removing    the 

cost  of  fencing  on  land  under  crops  led  to  a 
wide  deforestation  and  careless  cultivation.  Per 
cent  of  area  by  tenure  is :  owners  O4  per  cent, 
cash  tenants  22  per  cent,  share  tenants  14  per 
cent.  The  percentage  of  value  of  the  crops 
grown  is  as  follows:  cotton  50,  grain  15,  ani- 
j^;^  mal  products  13.  vegetables  5,  hay  3,  tobacco  2, 
rice  2,   forest  products   i,  sundry  9. 

Manufactures. — Antedating  the  establishment 
of  the  Patent  Office  by  more  than  a  century,  the 
colonial  Assembly  in  1691  passed  an  act  "for  rc- 
Agriculture. —  The  settlers  in  Carolina  soon  warding  ingenious  and  industrious  persons  to  cs- 
asctrtaincd  that  its  soil  and  climate  were  suitable  say  such  machines  as  may  conduce  to  the  bet- 
for  all  the  plants  of  the  Old  World  growing  ter  propagation  of  the  produce  of  this  State." 
from  the  subtropical  to  the  sub- Arctic  regions.  In  1778,  tide  water  power  was  for  the  first  time 
beside  a  most  varied  flora  of  its  own.  They  utilized  in  milling  for  cleaning  rice.  The  nia- 
found  also  extensive  pastures  supporting  numer-  chinery  of  these  mills  is  the  model  on  which  this 
ous  herds  of  wild  bulTalo,  elk  and  deer.  The  industry  (performed  before  liy  hand)  has  since 
horses  and  cattle  introduced  by  the  Spaniards  been  conducted.  A  cotton  factory  was  estab- 
increased  rapidly  in  numbers.  It  might  have  lished  in  1784  at  Murray's  Ferry,  Williamsburg, 
been  thought  that  here  were  elements  favorable  and  one  at  Statesburg  a  few  years  Liter.  The 
for  a  diversified  husbandry.  The  colonists,  first  saw  gin  —  patented  by  Ogden  Holmes  and 
however,  discovered  an  agricultural  monopoly  serving  as  the  type  of  all  the  short  staple  cotton 
and  an  export  "money  crop"  in  rice.  It  re-  gins  of  the  South  ever  since  — was  erected  in 
quired  capital  for  drainage  and  irrigation,  and  1795  on  Mill  Creek,  Fairfield  County.  Mills  in 
a  thoroughly  organized  and  reliable  labor  able  the  statistics  of  South  Carolina,  1826,  states 
to  resist  the  malarial  intluonces  of  the  rice  that  Mr.  Waring  operated  a  small  cottonseed- 
swamps.  Negro  slaves  fulfilled  these  condi-  oil  mill  at  Columbia  and  "expressed  from  coi- 
tions. English  merchants  furnished  the  negroes  ton  seed  a  very  good  oil."  In  l()03  there  arc  74 
and  supplies  on  credit.  The  English  parlia-  cottonsccd-oil  mills  in  the  State.  '1  he  value 
Vol.   14—33 


SOUTH  CAROLINA 


of  the  products  is  $10,330,000.  In  addition  to 
this  the  improved  gins  operated  at  these  mills 
have  greatly  cheapened  the  cost  of  ginning,  which, 
together  with  high  prices  paid  for  seed,  adds  1.22 
cents  per  pound  to  the  value  of  lint  cotton.  The 
oil  is  a  good  edible  oil.  and  the  by-products, 
meal  and  hulls,  are  the  cheapest  form  of  stock 
food  and  fertilizer.  The  leading  figures  for  man- 
ufactures are : 


1890  Per  cent  of  population  of  school  age, 
enrolled,  white  48.4.  negro  36.2,  of 
total  40.5.   expenditure    $460, 260 

1903  Per  cent  of  population  of  school  age 
enrolled,  white  52,  negro  45.1,  of 
total   51.4,  expenditure 11046,054. 

1S90  per  cent  of  population  of  school  age 
illiterate  white  17.9,  negro  64.1,  of 
total   45.0. 

1903  Per  cent  of  population  of  school  age 
illiterate  white  13.5,  negro  52.8,  of 
total    35.9. 


1840 

1850 

i860 

1870 

■880 

1890 

1900 

Establishments 

Capital    

Hands    

$3,216,970 

1,430 
$6,053,265 

7,066 
$1,127,712 
52,787,534 
$7,045,477 

1.230 
$6,936,750 

6,904 
$1,380,027 
$5,198,881 
$8,615,195 

1,584 
$4,320,235 

8,140 
$1,234,972 
$4,684,109 
$7,886,103 

2,078 

$29,279,261 

15,828 

$2,836,289 

$9,855,538 

$16,738,008 

2,382 

$29,279,261 

24,662 

$6,590,983 

$18,873,666 

$31,926,681 

7,930 

$70,056,299 

55,117 

$9,633,651 

$34,284,482 

$59,682,110 

Material     

Products    

$3,676,309 

The  increase  in  the  production  of  cotton 
goods  in  1890-igoo  was  203  per  cent,  a  greater 
increase  than  that  made  in  any  other  State. 
Owing  to  its  abundant  water  power,  the  low  cost 
of  living,  and  the  accessibility  of  material,  this 
increase  places  the  State  second  in  rank  in  this 
line  of  manufactures,  Massachusetts  alone  sur- 
passing it.  Out  of  146,225  horse-power  em- 
ployed in  manufactures,  only  35,019  horse-power 
water  has  up  to  this  time  been  employed,  leav- 
ing a  large  margin  for  future  use.  "The  first 
extensive  use  of  electrically  transmitted  power 
in  cotton  manufacturing  in  the  L'nited  States 
was  made  at  Columbia,  where  1.340  horse-power 
was  developed,  and  the  second  at  Pelzer  with 
3,000  horse-power." 

Education. —  The  distinguished  educator.  Dr. 
J.  L.  M.  Curry,  said  in  1881  :  "taking  man  for 
man,  negroes  excluded,  the  South  maintained  a 
larger  number  of  colleges,  with  more  professors 
and  at  a  greater  annual  cost  than  was  done  by 
any  other  section  of  the  Union."  The  charac- 
ter of  those  who  have  taught  in  Carolina  en- 
titles the  State  to  share  in  this  distinction.  Here 
are  a  few  of  their  names :  Dr.  Yarden,  vice-pres- 
ident of  the  Royal  Society :  Thomas  Cooper, 
friend  of  Burke,  Pitt,  Fox,  Jefferson  and  Cal- 
houn; Francis  Lieber,  Membre  de  ITnstitut; 
Louis  Agassiz.  It  was  to  the  higher  education  that 
old  Carolina  paid  chief  attention.  There  were 
colonial  free  schools,  and  free  schools  were  also 
established  by  the  Legislature  in  iSri.  In  1828 
there  were  840  of  these  schools  with  9,036  pupils. 
In  i860  tljere  were  724  schools  with  18.915  pupils 
and  an  expenditure  of  $127,529.  The  reconstruc- 
tion constitution  of  1868  replaced  the  free  schools 
by  a  system  of  public  common  schools.  After  a 
trial  of  II  years,  the  finances  were  found  to  be 
in  utter  confusion.  On  the  withdrawal  of  the 
Federal  troops  the  white  citizens  restored  order. 
A  2-mill  tax,  afterward  raised  to  3  mills,  was 
imposed  on  all  property  for  the  support  of  the 
public  schools,  together  with  the  poll  tax,  with 
the  following  results : 


Institutions  for  higher  education  are  approx- 
imately as  follows : 

Whites 


Teachers 

Students 

Revenue 

Colleges 

Men 

Women 

Male 

Female 

State 

Other 

State 

Denomi- 
national 
Private... 

4 
14 

s 
23 

80 

78 
20 

31 

66 
28 

795 

822 
176 

456 

1343 
295 

$187,918 

$34,63* 
144.190 

16,200 

178 

125 

1793 

2094 

^187,918 

$195,028: 

Negroes 


Teacher 

Students 

Rev 

?nue 

Colleges 

Men 

Women 

Male 

Female 

State 

Other 

State 

Denomi- 
national 
Private.... 

1 
6 

7 

13 
41 

9 

51 

360 
1189 

364 
1395 

$6,500 

$20,707 
71.640 

54 

60 

1549 

1759 

$6,500 

892v547 

These  figures  do  not  include  numerous  pri- 
vate schools  nor  sums  derived  from  dispensary 
profits,  nor  any  extra  tax  imposed  by  individual 
school  districts  for  the  support  of  their  schools. 
There  are  205  districts  collecting  taxes  of  I  to  4 
mills  for  this  purpose.  They  show,  however, 
the  expenditure  by  the  State  of  $1,239,272  for 
the  education  in  whole  or  in  part  of  290,688  of 
her  citizens.  The  cotton  mills  have  invested 
$86,164  in  school  houses,  and  supplement  the 
State  school  funds  with  $71,314  annually  for  the 
education  of  the  children  of  the  operatives,  giv- 
ing them  a  school  term  more  than  twice  as  long 
as  that  of  the  public  common  schools  of  tbe 
State. 

Banks  and  Banking. —  The  following  is  a 
statement  of  the  number  of  banks  established 
in  South  Carolina  and  their  capital  as  far  as 
reported : 


State 

National 

Saving 

Private 

Number 

Capital 

Number 

Capital 

Number 

Capital 

Number 

Capital 

Total 

1849  . . . 

8 
20 

4 

127 

$  5,991,88s 
14,962,062 

3 

13 
18 

1 
IS 

'"i 

16 

$  5.991.885 

1859  . . . 

1869  . . . 

$    823,500 
1,185,000 
2.173,000 

823,500 
2.488.516 
9.013. '48. 

I88I  ..• 
1903  ... 

5.912,248 
510.534 

$  30.000 
785,000 

'  '  $  63.482 
142.900 
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The  banks  share  the  tendency  of  the  civil 
divisions,  the  towns,  the  farms  and  the  schools 
to  become  smaller  and  more  numerous.  Sev- 
enty-two of  those  above  enumerated  were  estab- 
lished since  igoo. 

Bibliography. —  Burton,  'Slavery  and  the 
Remedy'  (1856);  Elliott,  'Cotton  is  King' 
(i860)  ;  Ruffin.  'Agricultural  Survey  of  South 
Carolina'  (1843);  State  Geological  Reports; 
Simms,  'Geography  of  South  Carolina'  (  1843)  ; 
McCready,  'History  of  South  Carolina'  (1902)  ; 
Ransom,  'Resources  and  Industries  of  South 
Carolina'    (1888).  Harry  Hammond, 

Author  of  'South   Carolina:   Resources,  Popu- 
lation, and  Industries.* 

South  Carolina  College,  the  State  college 
located  at  Cnhnuhia,  S.  C,  chartered  in  i8oi, 
and  first  opened  in  1805.  In  July  1863  the  col- 
lege was  closed  on  account  of  the  Civil  War, 
many  students  having  enlisted  in  the  Confederate 
army,  and  the  buildings  were  used  as  a  hospital 
by  the  Confederate  government.  The  charter 
was  amended  in  1865,  departments  of  medicine 
and  law  added,  and  the  name  changed  to  the 
University  of  South  Carolina ;  the  unsettled  po- 
litical condition  of  the  State  led  to  the  closing 
of  the  institution  a  second  time  in  1877.  The 
next  year  the  charter  was  again  altered,  and  the 
University  divided  into  two  brandies,  South 
Carolina  College  at  Columbia  and  Claflin  Col- 
lege at  Orangeburg  (tlie  latter  for  colored  stu- 
dents) ;  the  branch  at  Columbia  was  opened  in 
1880  as  the  South  Carolina  College  of  .Agriculture 
and  Mechanic  Arts.  In  1882  several  new  depart- 
ments were  added  and  "of  Agriculture  and  Me- 
chanic Arts"  dropped  from  the  name ;  the  Law 
School  was  added  in  1884.  In  1887  the  charter 
was  changed  for  the  third  time,  the  name  of 
University  of  South  Carolina  again  adopted,  and 
a  College  of  Pharmacy,  Graduate  Department 
and  Normal  School  added.  In  1890  there  was  a 
fourth  reorganization,  the  agricultural,  mechan- 
ical, medical  and  normal  courses  were  discon- 
tinued, and  tlie  name  changed  to  South  Carolina 
College.  In  1894  normal  courses  were  added  to 
the  curriculum.  The  college  now  offers  the  fol- 
lowing courses  :  ( i )  Four  courses,  classical, 
Latin-science,  Latin-literature,  and  modern  lit- 
erature, leading  to  tlie  degree  of  .V.B. ;  (2)  two 
courses,  niatlicmatical,  physical  and  chemical- 
biological,  leading  to  the  degree  of  B.S..  also  spe- 
cial courses  in  civil  and  mechanical  engineering 
by  the  addition  of  certain  studies  to  the  mathe- 
matical physical  course;  (3)  three  normal 
courses,  one  of  four  years,  leading  to  the  degree 
of  A.B.,  one  of  three  years  and  a  special 
course  of  two  years ;  (4)  a  two  years'  course 
in  the  Law  School,  leading  to  the  degree  of 
LL.B.,  and  (5)  a  graduate  course  for  the  de- 
gree of  A.M.  The  work  of  the  last  two  years  of 
the  A.B.  and  B.S.  courses  is  partially  elective. 
The  special  normal  course  is  strictly  professional 
and  includes  practice  work.  There  are  also  nor- 
mal courses  for  teachers  given  in  the  spring. 
There  are  12  scholarships,  besides  State  scholar- 
ships for  each  county  for  normal  students.  The 
library  in  ifX)4  contained  33,783  volumes;  the  stu- 
dciits  nimibered  225,  and  the  faculty  16. 

South  Carolina  Inter-State  and  West 
Itidian  Exposition,  a  coinuuTcial  and  indus- 
trial exhibition  held  at  Charleston.  S.  C.  from  I 
Dec.  1901  to  I  .Mav  1902,  at  which  exhibits  were 


made  from  nearly  all  the  Southern  States  ana 
from  the  West  Indian  Islands.  The  exposition 
showed  the  remarkable  progress  made  by  the 
South  Atlantic  States  in  commerce  and  indus- 
try since  the  Civil  War. 

South  Company,  The,  or  Swedish  West 
India    Company,   a    cijuiniercial    organization 

founded  in  October  it)24,  by  Wiliem  L'ssclinx,  of 
Antwerp,  under  a  charter  granted  by  Gustavus 
Adolphus,  for  special  trading  privileges  with 
America.  The  king  subscribed  400,000  daler, 
and  stock  was  taken  by  other  Swedes.  Com- 
bining later  with  certain  Dutch  merchants,  the 
company  effected  settlements  along  the  Dela- 
ware River. 

South  Dakota,  the  "Sunshine  State,"  one 
of  the  western  United  States  located  west  of 
Minnesota  and  Iowa,  north  of  Nebraska  and 
east  of  Wyoming.  It  lies  chielly  between  the 
97th  and  104th  degrees  of  longitude  and  the 
43d  and  46tli  degrees  of  latitude.  This  gives  it 
an  area  of  76,620  square  miles,  or  49,036,800 
acres;  an  empire  in  itself,  being  360  miles  wide 
from  east  to  west  and  about  225  miles  from 
north  to  south.  It  is  one  and  one  fourth  larger 
than  all  the  New  England  States  —  more  than 
one  and  one  half  times  the  size  of  New  York 
and  as  large  as  both  Indiana  and  Ohio.  The 
word  Dakota  is  of  Indian  origin  and  means 
"leagued  or  allied." 

Geology  and  Topography. —  South  D.akoia 
has  greater  extremes  of  altitude  and  greater 
variety  of  topography  than  any  other  State  east 
of  the  Rocky  Mountains.  Big  Stone  Lake,  in 
the  northeastern  jiart.  is  its  lowest  point.  'Khis 
is  less  than  1,000  feet  above  sea-level  (907), 
while  in  the  southwestern  portion  of  the  State, 
known  as  the  "Black  Hills,"  there  are  eleva- 
t'ons  which  rise  to  nearly  8,000  feet.  Harney 
Peak  is  given  at  7,216  by  best  authorities.  These 
extremes  surpass  anything  to  be  found  in  New 
Englandor  any  State  east  of  the  Mississippi  River. 
The  surface  al.so  varies  from  that  of  level  plains, 
which  may  be  found  in  the  J.-unes  or  D.ikol.i 
River  Valley  and  along  the  Missouri,  to  high 
table-lands  with  gentle  undulations,  as  west  of 
the  Missouri  and  in  smaller  areas  on  the  sumniit 
of  the  Coteaus.  Then  there  is  a  region  of  nar- 
row cafions.  hundreds  of  feet  in  depth,  present- 
ing on  a  smaller  scale  the  wildness  and  pic- 
turesriueness  of  the  Rocky  Mountains,  as  the 
Elk  Creek  and  Spcarfisli  canons  in  the  Ulack 
Hills  and  the  rugged,  craggy  needles  of  ILiniey 
Peak  and  vicinity.  There  are  areas  in  the  .State 
where  you  cannot  find  a  stone  the  size  of  an  egg 
for  a  score  of  sipiare  miles  and  other  sections 
where  rocks  and  stones  may  be  found  in  great 
abundance  —  where  erosion  went  on  so  rapidly 
as  to  produce  barren  conditions.  The  Bad  Lands 
of  White  River  arc  a  good  illustration  of  this 
formation. 

The  surface  may  be  classified  as  follows : 
Ci)  The  lilack  Hills. —  There  arc  mountain- 
ous elevations  —  much  eroded —  dome-shaped 
peaks  pushed  up  above  the  horizontal  lie<ls 
that  cover  the  surrounding  region.  (2)  The 
Table  Lands.  These  occupy  the  region  east 
of  the  Missouri  chiefly  and  were  formerly 
called  by  the  French  "Plateau  du  Coteau  dii 
Mis.souri."  (3)  Rii>er  Valleys,  including  Ihc 
present  flood  plains  and  also  higher  terraces, 
such    as    the     Missouri     River,     which    divides 
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the  State  in  nearly  two  equal  parts,  the  Chey- 
enne, White,  James,  and  Sioux  River  valleys. 
(4)  Bad  Lands.  A  limited  area  in  southwest- 
ern portion  of  the  State,  between  the  White  and 
the  Cheyenne  rivers.  This  area  has  some  unique 
characteristics  which  demand  fuller  description. 
These  several  divisions  require  further  descrip- 
tion to  be  appreciated. 

The  Black  Hills  District  has  an  area  of 
about  5,000  square  miles  and  occupies  a  promi- 
nent position  in  southwestern  corner  of  the 
State.  Their  true  limits  are  distinctly  marked 
by  a  sharp  ridge  of  sandstone  from  300  to  600 
feet  in  height.  This  ridge  is  separated  from 
the  higher  mass  of  hills  by  a  valley  from  one 
to  three  miles  in  width,  known  as  Red  Valley, 
so  named  by  the  Indians  from  the  brick  red 
soil  found  there.  From  this  valley  one  ascends 
gradually  the  outer  slope  of  the  hills  proper 
and  soon  enters  an  altitude  of  4,000  to  5,000 
feet.  Tliis  outer  slope  presents  great  variety 
of  soil  formation.  It  is  underlaid  by  older 
sedimentary  rocks  cut  in  all  directions  by  narrow 
and  deep  canons.  This  feature  applies  to  all  the 
southwestern  portion  of  the  State.  From  the 
broken  interior  edge  of  this  slope  (this  sedimen- 
tary plateau)  one  descends  a  bluff  and  enters 
a  central  area  of  slates  —  granite  and  quartzites 
formation.  These  are  in  many  places  carved 
into  high  ridges  and  sharp  peaks  cut  by  nu- 
merous narrow  and  deep  valleys  and  ravines 
and  with  thickly  set  Rocky  Mountain  pine  tim- 
ber. Toward  the  south  of  this  elevated  pla- 
teau, Harney  Peak  rises  to  over  7,000  feet 
above  sea-level  and  toward  the  north,  Terry 
and  Custer  peaks  attain  quite  an  altitude  and 
present  a  rugged  and   interesting  surface. 

The  Table  Lands  correspond  approximately 
to  the  early  surface  of  the  State.  They  slope 
from  an  altitude  of  about  3.500  feet  along  the 
western  boundary  eastward  to  an  altitude  of 
2,000  feet  near  the  northeast  corner  and  to  1,450 
feet  near  the  southeast  corner.  This  makes  an 
average  slope  eastward  of  about  four  feet  per 
mile  along  the  northern  boundary  and  less  than 
six  feet  along  the  southern  boundary.  The 
highlands  are  eroded  into  undulations  and 
traces  are  present  of  higher  strata  which  every 
here  and  there  stand  out  as  buttes  and  ridges. 
The  region  which  best  illustrates  this  peculiar- 
ity is  the  northern  part  of  that  district  lying 
west  of  the  Missouri  River.  On  the  east  side 
of  the  river  these  highlands  are  less  promi- 
nent and  yet  may  be  readily  located.  The  Bijou 
Hills,  Wessington  Hills,  Ree  Hills,  etc.,  are  all 
of  this  same  formation  as  are  the  Choteau 
Creek  Hills  and  Turkey  Ridge  in  the  southern 
portion  of  the  State. 

There  are  three  very  important  valleys  cross- 
ing the  State  from  north  to  south.  These  are 
the  Missouri,  the  James,  and  Big  Sioux.  The 
Minnesota  also  touches  the  northern  portion  of 
the  State  where  it  has  an  altitude  of  about 
1,000  feet  above  the  sea.  The  James  River  Val- 
ley is  from  60  to  70  miles  wide  and  from  1,200 
feet  high  about  the  northern  boundary  line  to 
100  feet  at  the  southern  line.  It  has  five  im- 
portant branches.  One  extends  west  from  Aber- 
deen at  an  altitude  of  about  1.500  feet,  another 
west  from  Huron  and  the  thi.'d  extends  south- 
west froin  Scotland,  and  the  fourth  southeast 
from  Marion.  The  fifth  is  northeast  from  Aber- 
deen and  connects  this  James  Valley  with  the 


Minnesota.  All  of  these  valleys  have  been  very 
much  eroded  by  glacial  movements  and  are  less 
sharply  defined  than  are  the  valleys  west  of  the 
Missouri  River.  The  Missouri  Kiver  Valley  is 
very  narrow,  usually  less  than  three  miles  in 
width  in  South  Dakota.  Its  western  tributa- 
ries are  also  marked  by  narrow  canon-like 
valleys.  Examples  of  this  are  the  Grand,  the 
Cheyenne  and  \Vhite  River  canons.  Along  all 
of  these  Western  rivers  may  be  found  a  simi- 
larity of  formation  quite  unique  and  presenting 
many  features  of  interest  to  the  student  of  na- 
ture. On  the  extreme  eastern  side  of  the  State, 
extending  nearly  the  entire  length  of  the  same 
and  forming  for  nearly  100  miles  the  eastern 
boundary,  is  the  big  Sioux  River  Valley.  This 
embraces  the  best  agricultural  soil  in  the  State 
and  is  not  surpassed  in  fertility  by  any  State  in 
the  Union. 

The  Bad  Lauds. —  These  have  become  famous. 
Their  features  and  treasures  have  attracted  early 
the  hunter  and  the  explorer.  The  term  "bad" 
has  been  applied  to  them  because  of  the  diffi- 
culty of  exploring  that  region.  The  most  nota- 
ble "bad  lands"  or  "mauvaises  terres"  in  the 
State  are  located  between  the  Cheyenne  and 
White  rivers.  This  whole  region  is  cut  up  by 
deep  ravines,  bounded  largely  with  high  con- 
tinuous clay  bluffs,  ^lost  of  the  surface  is 
without  useful  vegetation.  The  peaks  and  bluffs 
seem  to  have  been  carved  by  rapid  erosion  out 
of  the  white  clays  —  marls  and  sands  of  the 
Tertiary  Geologic  Period.  The  "Bad  Lands" 
have  become  widely  known,  chiefly  through  the 
fossil  remains  they  contain.  The  most  fruitful 
field  for  this  is  what  is  known  as  Indian  Draw, 
a  south  branch  of  the  Cheyenne  River.  Here 
the  stream  has  eroded  a  valley  five  or  six  miles 
in  width,  bounded  by  steep  cliffs  over  300  feet 
high.  This  valley  is  dissected  into  an  indescrib- 
able labyrinth  of  buttes,  ravines,  grassy  valleys, 
and  dry  water  courses.  Here  the  light  colored 
clays  of  the  Tertiary  Period  rest  directly  on 
the  dark  cretaceous  shales.  In  the  lower  strata 
of  the  Tertiary  are  to  be  found  the  best  fossil 
remains.  Many  of  these  have  found  their  way 
into  our  best  Eastern  museums  and  are  evi- 
dences of  mammoth  animals  of  various  types 
that  once  inhabited  the  forests  of  the  State. 

Arcliaological  Ronains. —  The  State  also 
contains  interesting  archsological  remains. 
These  indicate  the  occupancy  of  a  prehistoric 
race  of  greater  industry  and  intelligence  than 
the  Indians.  One  of  these  is  the  remains  of 
a  strong  fort  near  Pierre.  It  embraces  about 
130  acres  of  ground,  is  admirably  located  for 
strategic  purposes,  is  laid  out  with  a  skill  and 
accuracy  that  challenges  the  admiration  of  mod- 
ern military  engineers.  Within  this  are  found 
remnants  of  pottery  which  give  evidence  of  a 
high  degree  of  skill  and  artistic  sense.  Copper 
instruments,  highly  tempered,  are  also  found 
indicating  an  art  now  lost  to  man.  The  walls 
of  the  fortification  are  very  heavy  and  well  con- 
structed, suggesting  an  industry  and  a  skill 
never  exhibited  by  any  Indian  tribes.  There 
are  similar  fortifications  at  several  other  strat- 
egic points  in  the  State,  such  as  Chamberlain, 
Vermilion,  and  Campbell  County.  Near  old 
Fort  Wads,  in  Marshall  County,  are  also  ex- 
tensive mounds  which  army  engineers  long  ago 
pronounced  must  belong  to  the  work  of  a  pre- 
historic race. 
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Climate  and  Rainfall. —  This  State  is  noted 
climatically  for  its  abundance  of  sunshine.  From 
weather  bureaus  (1903)  the  following  interest- 
ing facts  appear :  Dodge,  Kan.,  has  193  clear 
days:  Denver,  Colo.,  188;  and  Huron,  S.  Dak., 
264  fair  or  clear  days ;  while  Buffalo,  N.  Y.,  had 
but  44  such  days.  No  Northern  State  has  fewer 
cloudy  days.  The  mean  yearly  temperature  in 
iq02  was  44.8  degrees  and  's  higher  than  either 
Minnesota  or  N'ew  Hampshire,  which  have  re- 
spectively 38  and  26yi  degrees.  Rainfall  aver- 
ages over  30  inches,  but  is  much  more  in  the 
eastern  section  of  the  State,  where  it  exceeds 
30  in  some  years.  The  air  is  dry  in  winter  and  a 
low  temperature  is  endured  without  much  suf- 
fering. The  Chinook  winds  from  the  Pacific 
warm  currents  modify  the  temperature  very 
perceptibly.  The  State  is  seldom  visited  in  re- 
cent years  with  those  bitter  northern  blasts 
driving  fine  flour  like  snow  in  the  face  of  a 
terrific  wind.  The  storms  were  termed  "bliz- 
zards" and  gave  to  the  State  an  unfortunate 
reputation.  As  a  usual  thing  the  winters  are 
not  severe.  Cattle  range  for  the  entire  winter 
on  the  open  prairie. 

History  and  Occiifation  of  People. —  The 
settlement  of  the  State  dates  back  to  the 
year  1831,  though  Fort  Tecumseh  was  estab- 
lished it  is  claimed  in  1796,  and  was  in  ruins 
1831.  On  18  June  of  that  year  a  steamboat,  built 
by  the  American  Fur  Company,  found  its  way 
to  Fort  Pierre.  This  was  the  first  steamboat 
to  navigate  the  upper  Missouri  River  and  was 
named  the  Yellowstone.  It  greatly  accelerated' 
the  fur  trading  industry  and  conunercial  rela- 
tions with  the  Indians.  This  same  boat  made 
another  trip  up  the  Missouri  through  South 
Dakota  in  1832  and  this  time  went  as  far  north 
as  the  mouth  of  the  Yellowstone  River.  Among 
its  passengers  on  this  trip  was  George  Callin, 
the  famous  painter  and  ethnologist.  Mr.  Catlin 
spent  several  weeks  at  Fort  Pierre  duririg  the 
summer  of  1832,  studying  the  Indian  in  his 
primitive  life,  and  again  visited  the  State  in 
1836  while  inspecting  the  work  of  the  Indians 
at  Pipestone  Quarry  in  western  Minnesota.  In 
1838  Gen.  John  C.  Fremont,  the  noted  path- 
finder, explored  the  eastern  portion  of  the 
State,  taking  levels  of  prominent  points  and 
'liscovering  and  naming  many  lakes. 

The  next  year  the  general  again  visited  the 
State,  going  by  steamboat  to  Fort  Pierre  and 
from  thence  northeast  to  Devils  Lake,  N.  Dak. 
He  was  accompanied  this  time  by  Joseph  N. 
Nicollet,  geographer  and  astronomer.  By  1840 
the  activity  of  the  fur  company  had  decreased 
the  buffalo  herds  and  fur  bearing  animals  of 
the  Dakota  Territory  and  the  fur  industry  was 
fast  becoming  less  important  in  this  region. 
Ten  or  twelve  years  more,  or  by  1855,  the  fur 
trade  of  Dakota  was  about  over,  the  great 
buffalo  herds  of  the  plains  had  disappeared. 
I'^ort  Pierre  was  sold  that  year  by  the  Amer- 
ican Fur  Company  to  the  United  States  gov- 
ernment and  tlicrcaftcr  became  a  military  post 
of  great  importance. 

The  first  permanent  industrial  settlement  in 
the  State  was  made  at  the  present  site  of  Sioux 
Falls  in  1856.  The  next  year  the  Minnesota 
legislature  chartered  the  Dakota  Land  Com- 
pany and  from  that  on  settlements  were  made 
at  various  places  on  the  eastern  side  of  the 
State  and  along  the  Missouri  River.     A  territo- 


rial government  was  provided  by  Congress  in 
1861  after  a  long  controversy  between  citizens 
of  the  Territory  and  congressional  representa- 
tives from  Minnesota,  the  latter  claiming  Da- 
kota belonged  to  and  was  a  part  of  Minnesota 
Territory.  Indian  warfare  interfered  very  seri- 
ously with  the  settlement  and  development  of 
this  new   land. 

Railroad  building  began  in  1872.  The  Da- 
kota Southern  Railway  built  from  Sioux  City 
up  the  Missouri  River  as  far  as  \'ermilion  and 
in  1873  on  to  Yankton.  This  is  now  a  part  of 
the  Chicago,  Milwaukee  and  Saint  Paul  system 
which  in  1904  operated  1,238  miles  of  road  in 
the  State.  The  Chicago  and  Northwestern  Rail- 
way entered  the  State  about  the  same  time, 
1872,  but  did  not  operate  its  line  until  about 
1879.  The  company  now  operates  747  miles  of 
road  in  the  State.  Other  railroads  in  the  State 
are  as  follows:  Burlington  and  Missouri  Valley, 
270  miles;  Chicago,  Rock  Island  and  Pacific, 
82  miles;  Chicago,  Milwaukee,  Saint  Paul  and 
Omaha,  88  miles;  Great  Northern,  266  miles; 
and  the  Minneapolis  and  Saint  Louis.  35  miles. 
Gold  was  discovered  in  the  Black  Hills  district, 
near  Custer,  in  1874,  by  a  placer  miner.  The 
output  now  of  that  region  is  nearly  $10,000,000 
a  year. 

South  Dakota  became  a  State  in  1889.  The 
enabling  act  was  the  Omnibus  bill  which  ad- 
mitted into  the  Union  North  Dakota,  Montana, 
and  Washington  also.  It  provided  a  liberal 
endowment  of  lands  for  educational  purposes 
and  for  penal  and  charitable  institutions.  The 
chief  occupation  of  the  people  is  farming  ex- 
cept in  the  southeastern  portion  of  the  State 
where  mining  is  the  principal  industry.  It  is 
estimated  that  there  are  at  the  present  time, 
January  1904,  55.000  farmers  in  South  Dakota. 
The  entire  population  of  the  State  does  not 
exceed  450.000.  This  population  produced  dur- 
ing 1903  about  $150,000,000  of  wealth.  All  but 
something  like  $10,000,000  of  this  came  from  the 
farmers  of  the  State.  The  total  value  of  all 
farm  property  in  the  State  is  given  at  $297,525,302. 
The  per  capita  production  of  new  wealth  in  the 
Stale  during  1903  was  $263.77,  an  increase  of 
nearly  5  per  cent  over  the  year  1902. 

The  statistics  of  wealth  produced  arc  as 
follows : 

Wheat,   45,266,000    liuslicis %!g,4i2,goo 

Corn,    ^2,320,000    bushels l5i8i9i2oo 

Oats,   26,000,000   bushels 7,280,000 

Barley,    11,132,500   bushels 4,000,000 

Rye,    700,000    bushels 200,000 

Flax.    3,500,000   bushels 2,800,000 

Potatoes,  gar.  fruit,  etc 3,750,000 

H.iy    and    fodder 13,840,000 

Dairy   and   creamery 6,500,000 

Poultry    anil    crrs 4.521,000 

Live    stock 35.>)So.i64 

Wool   and   hides 1,800,000 

Minerals,  stone,  and  cement io,ooo.oDo 

Total  for   1903 $136,063,264 

Tot.il   for   1902 121,124,000 

Net  Rain 114.939,264 

Per  capita,  new  wealth,  $263.77. 

The  assessed  valuation  of  the  property  of 
the  State  is  fixed  at  $211,035,192,  but  its  actual 
value  is  fully  $1,000,000,000. 

The  Stale  has  a  bonded  debt  of  $289,000  and 
a  floating  debt  of  $215,000.  Private  finances  arc 
in  a  flourishing  condition.  Bank  deposits  aggrc- 
galed  $3l.(XX3,ooo,  of  which  fully  65  per  cent  rep- 
resented the  surplus  of  farmers  and  ranchmen. 
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Education. —  South  Dakota  surpasses  any 
other  State  in  the  Union  in  her  provision  for 
education.  Two  sections  of  land  in  each  town- 
ship are  set  aside  for  puhlic  school  purposes, 
besides  large  amounts  are  donated  to  the  several 
higher  institutions  of  learning  in  the  State. 
None  of  this  land  can  be  sold  for  less  than  $I0 
per  acre.  Some  of  it  has  been  sold,  but  the 
State  still  owns  something  like  2,500,000  acres. 
There  is  a  school  fund  now  on  hand  of  over 
$4,000,000,  drawing  interest  at  5  and  6  per 
cent.  This  is  on  the  increase  and  will  soon  be 
sufficient  to  defray  all  the  expenses  of  public 
education.  There  is  a  well  established  system 
of  public  schools  in  the  State,  both  rural  and 
city,  also  higher  institutions  of  learning  as 
follows:  State  University,  Vermilion;  Agri- 
cultural College,  Brookings ;  School  of  Mines, 
Rapid  City ;  State  Normal  Schools,  at  Madison, 
Aberdeen,  Springfield,  and  Spearfish.  These  in- 
stitutions are  all  governed  bj'  a  board  of  five 
regents,  appointed  by  the  governor,  confirmed  by 
the  senate  and  hold  office  for  six  years. 
There  are  also  several  denominational  col- 
leges in  the  State.  Yankton  College  at  Yank- 
ton and  Redfield  College  at  Redfield  are  both 
under  control  of  the  Congregational  Church. 
Huron  College  at  Huron,  Presbyterian,  and 
Dakota  University  at  Mitchell  are  Methodist. 
The  Baptists  and  Episcopalians  control  col- 
leges at  Siou.x  Falls  and  the  Norwegian  Lu- 
therans a  college  at  Canton  and  a  normal  school 
at  Sioux  Falls.  The  Roman  Catholics  have 
schools  of  academic  grade  at  Sioux  Falls,  Dead- 
wood,  and  Aberdeen,  also  several  parochial 
schools. 

Charitable  and  Penal  Institutions. —  These 
are  managed  by  a  board  of  control  of  five 
members,  appointed  by  the  governor  :  The  Hos- 
pital for  Insane  at  Yankton;  the  Hospital  for 
Feeble  Minded  at  Redfield;  the  School  for  the 
Blind  at  Gary;  the  State  Penitentiary  at  Sioux 
Falls;  the  Reform  School  at  Plankinton  for 
juvenile  offenders. 

Churches. —  The  people  of  the  State  have  in- 
vested largely  in  churches  as  well  as  schools. 
The  following  incomplete  but  suggestive  statis- 
tics give  some  idea  of  the  religious  activity  and 
faith  of  the  people: 


Roman  Catholics.... 
Methodist  Episcopal. 
Norwegian    Lutheran 

Congregational     

German    Lutheran... 

Presbyterian     

Baptist     

Protestant    Episcopal. 


Build- 
ings 

Members 

Property 

175 

30.750 

$300,000 

-65 

13,000 

400,000 

145 

10,000 

58,500 

147 

6.000 

225,600 

100 

S.670 

50,000 

130 

5.750 

160,450 

no 

5.860 

265,150 

8s 

3.67s 

240,510 

Population. —  There  are  52  counties  now  or- 
ganized in  the  State  as  follows : 

Aurora  Custer 

Beadle  Davison 

Bon  Homme  Day 

Brookings  Deuel 

Brown  Douglas 

Brule  Edmunds 

Buffalo  Fall   River 

Butte  Faulk 

Campbell  Grant 

Charles  Mijc  Gregory 

Qark  Hamlin 

Clay  Hanson 

Cadington  Hughes 


Hutchinson 

Hyde 

Jerauld 

Kingsbury 

Lake 

Lawrence 

Lincoln 

Lyman 

McCook 

McPherson 

Marshall 

Meade 

Miner 


Minnehaha 

Moody 

Pennington 

Potter 

Roberts 

Sanborn 

Spmk 

Sully 

Stanley 

Turner 

Union 

\\'ahvorth 

Yankton 


The  population  of  the  State :  in  1880  was 
98,268,  in  1890  this  had  increased  to  328,808,  and 
in  1900  to  401,570.  There  are  in  the  State  465 
negroes,  165  Chinese,  and  20,000  Indians. 

The  largest  cities  in  the  State  in  1903  were: 
Sioux  Falls,  11,266;  Lead,  7,210;  Aberdeen, 
5,310;  Yankton,  4,675;  Mitchell,  4,^00;  Water- 
town,     4,265;     Pierre,     2,560;     Huron,     3,796. 

Bibliography. —  Foster,  'History  of  Dakota' 
(1875)  ;  Wixson,  'The  Black  Hills  Gold  Mines> 
(1875);  Hagerty,  'Facts  about  South  Dakota'; 
Armstrong,  'The  Early  Empire  Builders  of  the 
Great  West'  ;  Chittenden,  'The  History  of  the 
American  Fur  Trade  of  the  Far  West'  ;  Catlin, 
'North  American  Indians'  ;  Taylor,  'Frontier 
and  Indian  Life'  ;  Sharp,  'The  Spirit  Lake  Mas- 
sacre.' J.  w.  Heston, 
President  South  Dakota  Agricultural  College. 

South    Dakota    Agricultural    College,    the 

State  school  of  agriculture  and  technology,  situ- 
ated at  Brookings,  S.  Dak.  It  was  first  opened  in 
1884,  and  is  under  the  control  of  the  same  board 
of  regents  as  the  University  of  South  Dakota 
(q.v.).  It  is  co-educational.  Courses  are  offered 
in  agriculture,  veterinary  science,  dairying,  me- 
chanical, electrical,  and  chemical  engineering, 
architecture,  domestic  science,  and  general 
science;  in  addition  to  these  technical  and  scien- 
tific courses  there  is  a  normal  course,  a  business 
course  and  a  preparatory  department.  Military 
drill  is  also  a  part  of  the  curriculum.  For- 
merly two  courses  in  agriculture  were  offered ;  in 
the  year  1901-2  one  course  in  agriculture  was 
substituted  for  the  two :  this  course  requires  work 
in  one  language,  and  includes  certain  practical 
studies  not  before  offered,  such  as  stock  judg- 
ing, blacksmithing,  horseshoeing,  etc.  The  de- 
gree of  B.S.  is  conferred.  The  college  farm 
and  grounds  contain  400  acres;  in  1901  a  new 
physics  and  engineering  building  and  a  plant- 
breeding  building  were  erected.  The  income  is 
derived  mostly  from  State  appropriations  and 
from  the  annual  Federal  appropriation  in  accord- 
ance with  the  law  of  1890.  The  State  agricul- 
tural experiment  station  which  is  connected  with 
the  College,  receives  a  separate  Federal  appro- 
priation. The  students  in  1903  numbered  580, 
the  faculty  26. 

South    Dakota    State    School    of    Mines, 

located  at  Rapid  City.  S.  Dak.  It  was  first  opened 
in  1886  and  is  under  the  control  of  the  same 
board  of  regents  as  the  State  University  and  the 
State  Agricultural  College.  It  has  a  preparatory 
department,  and  in  its  higher  department  offers 
only  one  course,  that  in  mining  engineering.  It 
is  open  to  women.  Its  income  is  derived  mostly 
from  State  appropriations,  the  tuition  fee  being 
small.  The  students  in  both  departments  in  1903 
numbered  104. 

South  Dakota,  University  of,  the  State 
university  located  at  Vermilion,     The  first  terri- 
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torial  legislature  of  Dakota  located  the  University 
of  Dakota  at  Vermilion  in  1862;  nothing  further 
was  done  toward  establishing  the  institution  un- 
til 1881,  when  Congress  granted  86,000  acres  to 
Dakota  for  a  university  when  the  Territory 
should  be  admitted  to  the  Union  as  a  State ;  the 
citizens  of  Vermilion  then  erected  a  building  and 
organized  an  ac.idemic  department.  This  action 
was  ratified  by  the  legislature  in  1883,  the  build- 
ing accepted  as  a  gift  to  the  Territory,  and  the 
University  incorporated.  The  first  classes  were 
opened  in  1883.  In  1891  the  name  was  changed 
to  University  of  South  Dakota.  The  departments 
include  the  preparatory  and  college  department, 
the  College  of  Business,  and  the  College  of 
Music.  The  regular  college  courses  lead  to  the 
degree  of  A.B.,  normal  courses  are  offered,  and 
in  1901-2  courses  in  civil  and  mechanical  engi- 
neering were  added.  Military  drill  and  instruc- 
tion in  military  science  are  a  part  of  the  curric- 
ulum. The  University  admits  women  on  equal 
terms  with  men.  The  government  is  bj'  a  board 
of  five  regents  appointed  by  the  governor  and 
confirmed  by  the  senate  for  a  term  of  six  years. 
The  State  geological  survey  is  conducted  in  con- 
nection with  the  University.  The  income  of  the 
University  is  derived  mostly  from  the  Congres- 
sional land  grant  of  86,000  acres  of  which  it  now 
has  control,  and  from  State  appropriations ; 
tuition  fees  are  small ;  the  income  in  1903-4 
amounted  to  $59,000.  The  library  in  1904  con- 
tained 8.500  volumes,  the  students  numbered  450 
and  the  faculty  35. 

South  Georgia  Islands.    See  Georgia,  South. 

South  Had'ley,  Mass.,  a  town,  Hampshire 
County ;  on  the  Connecticut  River,  and  on  the 
Boston  &  M.  and  the  New  York,  N.  H. 
&  H.  R.R.'s;  14  miles  north  of  Springfield. 
The  town  includes  the  two  villages  of  South 
Hadley  and  South  Hadley  Falls.  It  was  first 
settled  in  1726-7,  was  originally  a  part  of  the 
town  of  Hadley,  and  was  separately  incorporated 
in  1753.  The  river  here  has  a  fall  of  40  feet, 
that  affords  power  for  manufacturing;  the  first 
paper  mill  was  established  in  1848;  the  town 
now  contains  paper  mills,  woolen  and  cotton 
mills,  and  saw-mills.  There  is  a  public  library, 
and  a  public  high  school ;  the  town  is  also  the 
seat  of  Mount  Holyoke  College  (q.v.).  Pop. 
(1890)  4,261;  (1900)  4,526. 

South  Holland,  Netherlands,  a  maritime 
province,  bordering  on  the  North  Sea  and 
bounded  north  by  the  province  of  North  Hol- 
land, east  by  Utrecht,  and  south  by  North  Bra- 
bant. Area,  1, 166  square  miles.  Pop.  (1901) 
1,194,463.    See  Netherlands. 

South  Island.       See  New  Zealand. 

South  Ken'sington  Museum,  an  institu- 
tion in  London  originated  by  the  Prince  Con- 
sort in  1852,  and  under  the  direction  of  the 
Committee  of  Council  of  Education.  It  con- 
tains a  rare  collection  of  ancient  and  modern 
art  as  applied  to  manufactures,  a  gallery  of 
British  art,  an  extensive  collection  of  water- 
color  paintings,  a  collection  of  sculpture,  repro- 
ductions of  ancient  sculptures,  and  an  art  lilirary. 
Other  departments  contam  collections  of  sub- 
stances I'-cd  for  food,  and  of  materials  em- 
ployed m  building  and  construction.  The  loan 
deparinipiit  is  a  special  feature  in  connection 
with   the   institution.     There   is   also   a    national 


art  training  school,  and  schools  of  science  and 
cookery. 

South   Kensington,   National  Art  Schools 

of,  London,  England,  connected  witli  the  \'ic- 
toria  and  Albert,  or  (colloquially)  South  Ken- 
sington Museum,  in  Brompton,  south  of  Hyde 
Park,  are  under  the  direction  of  the  Depart- 
ment of  Science  and  Art.  They  have  the  ad- 
vantage of  special  admission  to  the  priceless 
collections  of  all  kinds  in  the  museum,  which 
are  carefully  arranged  for  purposes  of  instruc- 
tion.    See  LoNuo.N. 

South  Kingstown,  R.  I.,  town,  Washington 
County ;  on  the  southeastern  coast,  and  on  the 
New  York,  New  Haven  &  Hartford  railroad. 
The  town  of  Kingstown  w'as  settled  and  incor- 
porated as  early  as  1674;  it  was  divided  into 
North  Kingstown  and  South  Kingstown  in  1723. 
The  colonial  assembly  met  at  South  King'stown 
at  various  limes,  and  in  1790  the  convention 
called  to  decide  on  accepting  the  United  States 
Constitution  met  here,  but  voted  to  adjourn  to 
Newport.  In  1780  South  Kingstown  was  one 
of  the  wealthiest  towns  in  the  State ;  in  1900  the 
census  reported  71  manufacturing  establish- 
ments with  a  capital  of  $1,697,485;  the  industries 
include  cotton  mills  and  machine  shops.  Pop. 
(1890)   4,823;    (1900)   4,972. 

South  Mills,  Battle  of.  In  the  fore 
part  of  April  1862,  after  the  capture  of  Roanoke 
Island  and  Newbern,  rumors  reached  Geo.  Burn- 
side  at  the  latter  place  that  the  Confederates 
were  building  iron-clad  gunboats  at  Norfolk, 
Va.,  with  the  intention  of  running  them  through 
the  Dismal  Swamp  Canal  and  Roanoke  River  to 
make  a  descent  upon  the  Union  tlotilla  in  Albe- 
marle and  Pamlico  Sounds.  Burnside,  in  co-op- 
eration with  Commander  Rowan  of  the  navy, 
organized  an  expedition  to  move  on  South  Mills, 
near  Camden,  destroy  the  locks  of  the  canal  at 
that  point,  and  the  Currituck  Canal  by  blowing 
up  its  banks,  thus  rendering  it  impossible  for 
the  gunboats  to  come  into  the  soivids.  .•\nother 
object  of  the  movement  was  to  create  the  im- 
pression that  the  entire  Burnside  expedition  was 
moving  on  Norfolk,  less  than  40  miles  distant. 
The  expedition  was  put  under  command  of  Gen. 
J.  L.  Reno,  who,  with  the  21st  Massachusetts  and 
51st  Pennsylvania,  sailed  from  Newbern  to 
Roanoke,  where  on  18  .'Xjiril  he  was  joined  by 
Col.  Hawkins'  brigade  (9th  and  8<)th  New  York 
and  6th  New  Hampshire)  with  four  guns.  In 
all  Reno  had  about  3,200  men.  The  transports, 
accompanied  by  gunboats,  sailed  up  the  Pas(iuo- 
tank  River,  and  about  midnight  of  the  i8lh 
Hawkins'  brigade  began  a  landing  on  the  cast 
side  some  four  miles  below  Elizabeth  City,  which 
is  on  the  west  side,  .At  3  a.m.  of  the  19II1  Haw- 
kins' brigade  had  been  landed  an<l  was  ordered 
forward,  Keno  remaining  lo  bring  up  the  other 
two  regiments,  which  had  been  delayed  by  the 
grounding  of  some  of  the  transports.  Hawkins, 
misled  by  a  guide,  had  marched  by  a  circuitous 
route,  and  was  overtaken  by  Reno,  some  12 
miles  out,  and  Reno  took  the  advance,  Hawkins' 
fatigued  briga<le  following,  .\flcr  marchiuR 
about  four  miles,  and  when  within  two  miles  of 
.Soiuli  .Mills,  Reno's  .idvance  cime  under  an  un- 
expected tire  of  .irtillery  and  was  brouglil  to  a 
halt.  Reno  pushed  his  guns  into  action.  Col  A, 
R.  Wright,  of  the  3d  Georgia.  585  strong,  some 
drafted  North  Carolina  militia,  a  conipa.a-  of 
local   cavalry,   in   all   about   750  men   and    four 
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guns,  had  taken  position  across  the  road.  His 
artillery  commanded  the  road,  was  supported  by 
infantry  in  a  deep  ditcli.  along  which  rails  were 
piled,  with  open  ground  in  front  and  a  dense 
wood  in  rear.  Skirmishers  covered  both  flanks, 
which  were  in  the  woods.  After  an  artillery 
duel  of  an  hour  Reno  ordered  the  51st  Pennsyl- 
vania and  then  the  21st  .Massachusetts  through 
the  woods  on  the  right  to  turn  the  Confederate 
left,  and  Hawkins,  having  come  up,  was  ordered, 
with  the  9th  and  89th  New  York,  to  follow  the 
two  flanking  regiments  to  the  right,  the  6th  New- 
Hampshire  being  placed  on  the  left  of  the  road 
to  support  the  artillery.  The  51st  Pennsylvania 
and  2ist  Massachusetts,  reaching  the  Confeder- 
ate left,  opened  fire  and  about  the  same  time 
the  9th  New  York,  breaking  from  the  woods, 
made  a  gallant  charge  —  Reno  says  an  "un- 
authorized and  unnecessary"  one  —  over  the 
open  ground  upon  the  Confederate  guns,  and 
being  met  with  a  severe  fire  of  canister  and  mus- 
ketry, was  repulsed,  but  made  a  quick  rally  on 
the  89th  New  York,  and  both  went  forward  to 
join  the  21st  Massachusetts,  which,  with  the 
Sist  Pennsylvania,  had  kept  up  fire,  forcing  the 
Confederates  to  withdraw  their  guns  and  retire 
a  mile,  upon  support  that  was  coming  up.  On 
the  left  of  the  road  the  6th  New  Hampshire  had 
made  a  gradual  advance  to  within  200  yards  of 
the  right  of  the  3d  Georgia  and,  pouring  in  a 
volley,  hastened  its  retreat.  The  fight  lasted 
nearly  four  hours.  .At  10  p.m.  without  accom- 
plishing the  principal  object  of  his  expedition, 
Reno  marched  back  to  his  boats,  and  the  troops 
returned  to  their  stations  on  Roanoke  Island  and 
Newbern.  The  Union  loss  was  13  killed,  loi 
wounded,  and  13  missing,  an  aggregate  of  127, 
of  which  75  were  lost  by  the  9th  New  York.  The 
Confederate  loss  was  6  killed,  19  wounded,  and  3 
missing.  Consult:  "OflScial  Records.'  Vol.  IX. : 
''"he  Century  Company's  'Battles  and  Leaders  of 
the  Civil  War,>  Vol.  I.  £.  A.  Carman. 

South  Mountain,  Battles  of.  When  Gen. 
Lee  led  the  Confederate  army  across  the  Po- 
tomac into  Maryland  (S  Sept.  1862),  east  of 
the  Blue  Ridge,  he  expected  that  the  Union 
troops  holding  Winchester,  Martinsburg,  and 
Harper's  Ferry  w-ould  be  withdrawn,  thus  open- 
ing his  line  of  communication  through  the 
Shenandoah  Valley.  L'pon  his  arrival  at  Fred- 
erick, much  to  his  surprise  he  found  that  this 
had  not  been  done ;  and  as  an  uninterrupted 
line  of  communication  through  the  valley  was  an 
absolute  necessity  for  his  intended  campaign  into 
Pennsylvania,  prompt  measures  were  taken  to 
secure  it.  On  the  morning  of  the  loth  Jackson, 
with  14  brigades,  marched  from  Frederick, 
passed  over  South  Mountain  at  Turner's  Gap, 
crossed  the  Potomac  at  Williamsport,  on  the 
nth.  drove  the  Union  garrison  at  Martinsburg 
into  Harper's  Ferry,  and  proceeded  to  invest 
that  place  from  the  Virginia  side  of  the  Potomac. 
McLaws,  with  10  brigades,  crossed  the  South 
Mountain  at  Brownsville  Gap,  and  seizing 
Maryland  Heights,  invested  Harper's  Ferry  from 
the  Maryland  side.  Walker's  division  crossed 
the  Potomac  at  Point  of  Rocks  and  seized 
Loudoun  Heights.  (See  H.vrper's  Ferry; 
Maryland  Campaign  of  September  1862.)  Lee 
followed  Jackson  through  Turner's  Gap ;  D.  H. 
Hill's  division  was  left  at  Boonsboro,  to  support 
Stuart's   cavalry,   which    was   to    hold    Turner's 


Gap  and  watch  McClellan;  and  with  the  divi- 
sions of  D.  R.  Jones  and  J.  B.  Hood,  and  the 
reserve  artillery,  all  of  Longstreet's  command, 
Lee  marched  to  near  Hagerstown  to  await  the 
result  of  the  movement  on  Harper's  Ferry,  and 
the  subsequent  concentration  of  his  widely  dis- 
persed command  for  the  movement  into  Penn- 
sylvania. 

The  advance  of  McClellan's  army  reached 
Frederick  on  the  12th.  Before  noon  next  day 
there  was  found  in  the  abandoned  Confederate 
camp  the  order,  known  as  "Order  191,"  for 
the  movements  of  Lee's  army  for  the  loth.  The 
copy  was  from  Lee  to  D.  H.  Hill,  and  showed 
the  position  of  every  division  of  Lee's  army,  and 
what  it  was  expected  to  do,  that  at  the  time 
Jackson,  McLaws  and  Walker  were  investing 
Harper's  Ferry,  and  that  Lee,  with  Longstreel 
and  D.  H.  Hill,  was  beyond  Turner's  Gap.  It 
was  not  later  than  noon  when  McClellan  had 
this  valuable  paper  placed  in  his  hands,  but  he 
did  not  ac'  promptly  upon  it.  It  was  not  until 
3  P.M.  tha/  he  ordered  Pleasonton,  then  near 
Middletown,  to  ascertain  whether  the  Confed- 
erates had  moved  in  the  direction  indicated  in 
the  order.  At  3.35  p.m.  Co.x's  division  of  the 
Ninth  corps  was  ordered  to  march  from  Fred- 
erick to  Middletown  and  support  Pleasonton's 
cavalry  in  a  reconnoissance  to  Turner's  Gap.  k 
Pleasonton  advanced  toward  Turner's  Gap,  and  I 
found  his  progress  checked  by  Stuart's  cavalry. 
It  was  late  in  the  day  when  McClellan  had 
come  to  the  decision  to  relieve  the  garrison  at 
Harper's  Ferry,  and  at  the  same  time  fall  upon 
and  destroy  Lee's  isolated  command  at  Boons- 
boro. Franklin's  Sixth  corps  and  Couch's  divi- 
sion were  to  move  through  Crampton's  Gap  of 
South  Mountain,  break  the  line  of  investment 
that  McLaws  had  thrown  across  Maryland 
Heights  and  the  foot  of  Pleasant  Valley,  thus 
relieving  Miles  at  Harper's  Ferry,  and  at  the 
same  time  interpose  between  McLaws  and  that  | 
part  of  Lee's  army  at  Boonsboro  and  Hagers-  I 
town.  At  the  same  time  Burnside,  with  the 
First  and  Ninth  corps,  supported  by  the  rest 
of  the  army,  was  to  move  through  Turner's 
Gap  and  fall  upon  Lee,  who  it  was  thought  had 
Longstreet  and  D.  H.  Hill  at  Boonsboro.  It 
would  have  been  well  had  these  orders  been 
given  early  in  the  afternoon  of  the  13th  and 
the  troops  immediately  put  in  motion  for  the 
passes  of  the  mountain,  but  it  was  not  so.  The 
orders  were  to  move  next  morning ;  meanwhile 
Pleasonton  was  to  fire  occasionally  a  few  artil- 
lery shots,  even  though  no  enemy  appeared  in 
front,  so  that  Col.  Miles,  at  Harper's  Ferry, 
would  know  that  the  Union  army  was  near. 

Battle  of  Crnn}f ton's  Gap. —  Gen.  Franklin, 
who  was  at  Buckeystown.  six  miles  from  Fred- 
erick, and  between  it  and  the  Potomac,  marched 
at  6  A.M.  by  way  of  Jefferson,  where  he  halted 
an  hour  for  Couch's  division  to  join  him  from 
Licksville,  but  Couch  not  coming  up,  he  re- 
sumed the  march,  and  at  noon  halted  two  miles 
short  of  Burkittsville.  which  lay  half  a  mile 
from  the  foot  of  Crampton's  Gap.  The  Gap 
was  thought  to  be  strongly  held,  and  Franklin 
made  elaborate  preparations  to  carry  it.  In  fact 
the  Gap  was  held  by  two  small  cavalry  regi- 
ments, part  of  Mahone's  brigade  ot  infantry,  and 
two  batteries,  in  all  about  900  men,  under  Col. 
T.    T.    Munford.      Semmes'    brigade,    with    five 
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gtins,  held  Brownsville  Gap,  one  mile  south 
of  Crampton's,  and  300  of  Semmes'  men  closely 
supported  Mnnford's  right;  so,  to  meet  the 
attack  of  Franklin's  column  of  nearly  12,000 
men,  Munford  had  1,200  infantry  and  dis- 
mounted cavalry  posted  behind  stone  fences  and 
houses  at  the  east  foot  of  the  gap,  with  eight 
guns  in  position  on  the  winding  road  about 
half  way  up  the  mountain.  It  was  determined 
that  the  position  should  be  carried  by  assault. 
Gen.  Slocum's  division  advancing  on  the  right 
of  the  road  leading  through  the  gap  to  make 
the  assault,  supported  by  two  brigades  of  Gen. 
Smith's  division  moving  on  the  left  of  the  road. 
It  was  3  o'clock  before  Slocum's  division  had 
been  formed,  in  two  lines.  Bartlctt's  brigade 
on  the  right,  Newton's  in  centre,  and  Torbert's 
New  Jersey  brigade  on  the  left.  The  day  was 
well  spent  when  the  order  was  given  to  advance, 
and  the  skirmishers  pushing  forward  drew  the 
fire  of  the  Confederates  posted  behind  the  stone 
fences  and  houses ;  which,  with  the  fire  from 
the  artillery  on  the  mountain  side,  was  so 
severe,  that  the  advance  was  suspended  until 
artillery  could  be  brought  up  to  silence  that  of 
the  Confederates  and  batter  down  the  stone 
fences.  The  artillery  was  slow  in  coming  up. 
Smith  had  not  advanced  on  the  left,  the  men 
were  becoming  restive  under  the  hot  fire  being 
poured  upon  them,  and  without  waiting  for  the 
artillery  to  come  up  or  Smith  to  close  up  on 
the  left,  the  three  brigade  commanders  after  a 
hurried  consultation,  and  without  orders  from 
corps  or  division  commander,  ordered  a  charge, 
which  was  gallantly  made.  The  fire  poured 
upon  the  line  was  severe,  and  some  of  the 
regiments  were  momentarily  shaken,  but  the 
stone  fences  were  carried  and  the  Confederates 
driven  up  the  sleep  hill,  the  Union  line,  much 
broken,  closely  following.  When  nearing  the 
crest  of  the  hill.  Cobb's  Georgia  brigade,  which 
had  just  come  up  to  support  Munford,  w-as  en- 
countered in  the  gap.  instantly  routed,  most  of 
it  captured,  and  the  Union  troops  pursued  the 
retreating  Confederates  to  the  west  foot  of  South 
Mountain,  when  darkness  halted  them.  The 
Union  loss  was  113  killed,  418  wounded,  and  2 
missing.  The  Confederate  loss  was  70  killed, 
^  wounded,  and  603  captured  or  missing.  In 
addition  they  lost  four  colors,  one  gun,  and 
700  small  arms. 

Hallle  of  Turner's  Gap. —  While  Franklin  was 
forcing  Crampton's  G^p,  Burnside,  with  the  First 
and  Ninth  corps,  was  severely  engaged  at  Tur- 
ner's Gap,  six  miles  northeast  of  Crampton's. 
The  engagement  was  most  severe  at  and  south 
of  Fox's  Gap,  a  mile  or  more  south  of  Turner's, 
and  there  was  a  fierce  contest  north,  but  as  both 
were  for  the  possession  of  the  main  road,  which 
ran  through  Turner's  Gap,  this  has  given  the 
Union  name  to  the  battle  —  the  Confederates  call 
it  the  battle  of  Boonsboro.  On  the  night  of 
the  13th  Plcasonton,  failing  to  get  infantry  sup- 
port, bivouacked  in  the  valley,  near  the  foot  of 
Turner's  Gap,  and  early  in  the  morning  pressed 
his  reconnoissance  and  soon  ascertained  that  the 
Confederates  were  in  some  force  in  the  Gap. 
Two  batteries  of  artillery  were  brought  up,  and 
opened  fire  upon  Confederate  artillery  well 
up  in  the  Gap;  and  Cox,  whose  division  had 
bivouacked  near  Middletown,  advanced  a  short 
distance  on  the  main  road,  and  then  with  two 


brigades  marched  to  the  left  on  the  old  Sharps- 
burg  road  to  reach  the  flank  of  the  Confederate 
position.  As  he  approached  F'ox's  Gap,  one 
mile  south  of  Turner's,  he  received  artillery  fire. 
D.  H.  Hill,  whose  five  brigades  had  been  halted 
near  Boonsboro,  three  miles  west  of  Turner's 
Gap,  when  informed  by  Stuart  that  Pleasonton 
was  advancing,  on  the  13th  sent  two  brigades 
and  two  batteries  badv  to  assist  Stuart  in 
checking  him.  At  midnight  he  received  an 
order  from  Lee  to  go  in  person  next  morning 
and  assist  Stuart.  When  Hill  arrived  at  the 
gap  before  sunrise  Stuart  had  gone  to  Cramp- 
ton's Gap  and  Marjdand  Heights,  leaving  Gar- 
land's and  Colquitt's  brigades  of  Hill's  com- 
mand to  defend  the  gap.  It  was  not  long  before 
Hill  became  aware  that  Cox  was  marching  on 
the  road  to  Fo.x's  Gap,  held  by  Col.  Rosser  with 
a  regiment  of  cavalry  and  two  guns.  Garland's 
brigade  was  sent  to  Fox's  Gap,  Colquitt's  re- 
tained at  Turner's,  and  Anderson's  ordered  up 
from  Boonsboro.  Garland  had  not  been  long 
in  position  before  Cox  appeared  and  attacked 
him ;  and  after  a  severe  fight,  in  which  Garland 
was  killed  and  Lieut. -Col.  R.  B.  Hayes  of  the 
23d  Ohio  wounded.  Garland's  brigade  was 
routed,  and  Cox  gained  the  crest  of  the  moun- 
tain, just  south  of  Fox's  Gap,  but  could  not 
seize  the  gap,  for  at  the  moment  of  his  victory 
G.  B.  Anderson's  brigade  came  up  and  formed 
in  front  and  on  his  right,  covering  the  road 
through  the  gap.  Learning  from  prisoners 
taken  that  D.  H.  Hill,  with  five  brigades,  was 
in  his  front,  and  that  Lee  was  hastening  from 
Hagerstown,  with  Longstreet's  command.  Cox 
withdrew  his  advance  parties  from  the  woods 
into  which  they  had  charged,  and  forming  line 
just  under  the  crest  of  the  ridge,  awaited  rein- 
forcements. The  first  reinforcement  was  Will- 
cox's  division,  which  came  up  at  2  1>.M.  and, 
forming  on  Cox's  right,  covered  the  road 
through  Fox's  Gap.  Meanwhile  other  Confeder- 
ate troops  had  come  up  and  were  coming  up  to 
form  in  Cox's  front.  Hill  had  called  Ripley's 
and  Rodes'  brigades  from  Boonsboro,  and 
thrown  Ripley  in  front  of  Cox,  and  Rodes  to 
a  hill  north  of  Turner's  Gap.  Gen.  Lee.  leaving 
Toombs'  brigade  near  Hagerstown,  marched 
back  from  tliere  with  the  brigades  of  G.  T. 
Anderson,  Drayton,  Kemper,  Garnett,  Jenkins, 
Evans,  and  the  two  brigades  of  Hood's  division. 
After  a  hot  and  dusty  march  of  13  miles,  Ander- 
son and  Drayton,  first  arriving,  reached  the 
field  at  3  P.M.,  and  were  sent  to  support  Hill's 
troops  at  Fox's  Gap,  and  Drayton,  on  the  left 
of  the  line  thus  formed,  advancing  fmni  the 
woods  at  the  gap,  was  encountered  by  Willcox, 
defeated,  and  driven  from  the  field  with  great 
loss,  more  than  half  of  his  brigade  being  killed, 
wounded,  and  captured.  Heavy  skirmi^hing  fol- 
lowed all  along  the  line.  Sturgis'  division  came 
up  and  partly  relieved  Willcox,  and  near  sunset 
Gen.  Reno  came  up,  with  Rodman's  division,  one 
of  whose  brigades,  with  a  battery,  was  sent  to 
Cox's  extreme  left,  the  other  held  on  the  right. 
Reno  rode  forward  to  reconnoiler  just  to  the 
right  of  the  gap,  as  Hood's  division  came  up 
on  the  Confederate  left;  there  was  a  scattering 
fire  on  both  sides;  and  Reno,  comman<ling  the 
Ninth  corps,  was  killed.  At  about  the  same 
time  the  right  of  the  Confederate  line  charged 
upon  the  left  of  Cox's  line,  held  by   Fairchild's 
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brigade  and  Clark's  battery,  and  their  quick 
repulse  ended  the  engagement  at  Fox's  Gap,  with 
the  Confederates  still  holding  the  gap.  The  loss 
of  the  Ninth  corps  in  this  engagement,  which 
continued  from  9  a.m.  until  after  sunset,  was  157 
killed,  691  wounded,  and  41  missing.  The  Con- 
federate loss  in  Cox's  front  was  about  600  killed 
and  wounded,  and  as  many  more  captured. 

During  the  latter  part  of  Co.x's  engagement 
at  Fox's  Gap  Gen.  Hooker  became  severely  en- 
gaged north  of  and  at  Turner's  Gap.  At  day- 
break of  the  14th  Hooker  led  the  First  corps 
from  the  Monocacy  through  Frederick  and 
Middletown  to  Catoctin  Creek,  where  he  halted 
at  I  P.M.  for  rest  and  coffee.  Under  instructions 
to  attack  the  heights  north  of  Turner's  Gap  and 
create  a  diversion  in  favor  of  Cox,  he  marched 
by  the  National  road  leaving  over  Turner's  Gap, 
turned  to  the  right  at  Bolivar  and,  marching 
nearly  two  miles,  halted  and  formed  line  at  the 
eastern  base  of  South  Mountain,  about  3.30  P.M. : 
Meade's  division  on  the  right,  Hatch's  on  the 
left,  with  Ricketts  in  reserve.  Gibbon's  brigade 
of  Hatch's  division  was  left  on  the  National 
road  to  advance  directly  into  the  gap.  In 
Hooker's  front  the  slopes  to  the  crest  of  the 
mountain  were  very  precipitous,  rugged,  and 
partly  wooded,  bisected  by  gorges  and  small 
ravines,  all  presenting  difficult  ascent  to  an 
infantry  force,  even  in  the  absence  of  a  foe 
in  front.  .'Vt  the  time  there  was  a  veteran  foe  in 
front,  well  protected  by  rocks  and  trees,  and 
the  numerous  stone  fences  separating  the  fields. 
The  position  to  be  assaulted  was  held  by  the 
brigades  of  Rodes,  Kemper,  Garnett,  Evans,  and 
Jenkins,  all  under  command  of  Longstreet. 
Hooker  was  very  deliberate  in  his  preparations, 
and  it  was  after  4  p.m.  when  his  line  moved 
forward.  Hatch,  on  the  left,  made  a  laborious 
ascent  of  the  mountain,  with  frequent  halts  to 
draw  breath  and  reform  his  line ;  but  driving  in 
the  Confederate  skirmishers,  he  reached  the 
wooded  summit,  and  after  severe  fighting,  in 
which  he  was  wounded,  succeeded  in  dislodging 
the  Confederates  from  the  stone  fences  behind 
which  they  had  fought,  and  driving  them  back 
to  another  line.  In  this  he  had  the  assistance 
of  a  part  of  Ricketts'  division.  On  Hatch's 
left  Gibbon  advanced  on  the  road  to  the  gap, 
and  when  near  it  was  checked,  after  a  very 
stubborn  fight,  by  Colquitt's  brigade.  It  was 
dark  when  Hatch  and  Gibbon  ceased  fighting, 
both  close  up  to  the  gap.  On  the  right  Meade's 
route  lay  over  very  broken  ground,  but  crossing 
ravines,  ascending  steep  hills,  and  charging  stone 
fences,  he  drove  Rodes'  brigade  and  its  support 
from  point  to  point,  as  it  extended  to  the  left, 
and  finally  turning  it,  swept  to  the  left  and- 
reached  the  highest  point  of  the  mountain,  com- 
manding the  summit  of  the  gap,  the  road  through 
it,  and  the  narrow  open  space  around  the  Moun- 
tain House,  on  which  Lee's  defeated  men  were 
crowded  in  some  disorder.  It  was  dark  when 
this  position  had  been  gained,  and  Hooker  rested. 
He  had  lost  167  killed,  712  wounded,  and  44 
missing.  The  total  Union  loss  for  the  possession 
of  Turner's  Gap,  including  Fox's  Gap,  was  325 
killed.  1,403  wounded,  and  85  missing;  the  Con- 
federate loss,  248  killed,  1,013  wounded,  and  662 
missing. 

The  result  of  the  battle  was  that  Lee  aban- 
doned his  intended  invasion  of  Pennsylvania  and 


ordered  an  immediate  retreat  to  Virginia.  At  8 
P.M.  he  ordered  McLaws  to  abandon  his  position 
during  the  night  and  recross  the  Potomac  near 
Shepherdstown  Ford,  leaving  that  ford  for 
Longstreet's  and  Hill's  commands,  and  about 
the  same  hour  sent  a  despatch  to  Jackson  to 
march  up  the  Virginia  side  of  the  Potomac  to 
Shepherdstown  Ford,  to  protect  his  crossing. 
These  orders  to  McLaws  and  Jackson  contem- 
plated the  abandonment  of  operations  against 
Harper's  Ferry.  The  trains,  reserve  artillery, 
and  reserve  ammunition  train,  at  Hagerstown, 
were  ordered  to  cross  the  Potomac  at  Williams- 
port,  and  Toombs'  brigade  was  ordered  to 
macli  from  Hagerstown  to  Sharpsburg.  Be- 
tween 10  and  II  P.M.  Lee's  army  began 
its  retreat  from  South  Mountain  by  way 
of  Boonsboro  and  Sharpsburg,  D.  H.  Hill 
leading,  with  orders  to  cross  the  Potomac. 
While  on  the  march  Lee  heard  that  Franklin 
had  carried  Crampton's  Gap,  thus  shutting 
up  McLaws  in  Pleasant  Valley,  upon  which 
he  ordered  his  column  to  halt  at  Keedysville  to 
assist  McLaws,  who  was  now  ordered  to  cross 
Elk  Ridge,  if  possible,  and  join  him  at  Keedys- 
ville or  Sharpsburg,  or  to  cross  the  Potomac 
at  Weverton,  below  Harper's  Ferry.  Arriving 
at  Keedysville,  he  could  hear  nothing  of  Mc- 
Laws, and  at  daylight,  15  September,  resumed 
his  march  for  Sharpsburg,  still  hoping  that  Mc- 
Laws could  elude  Franklin  by  crossing  Elk 
Ridge.  Before  reaching  Sharpsburg  he  heard 
that  Harper's  Ferry  had  fallen,  and  when  across 
the  Antietam  he  received  a  despatch  from  Jack- 
son stating  that  he  would  join  him  at  Sharps- 
burg, upon  which  he  concluded  to  give  McClellan 
battle  at  that  place,  and  immediately  made  dis- 
positions to  contest  McClellan's  passage  of  the 
Antietam,  until  Jackson,  Walker,  McLaws,  and 
Anderson  could  join  him,  by  marching  up  the 
Virginia  side  of  the  Potomac.  Consult;  'Official 
Records,'  Vols.  XIX.-LL;  'McClellan's  Own 
Story'  ;  Palfrey,  'The  Antietam  and  Fredericks- 
burg' ;  Allan,  'History  of  the  Army  of  Northern 
Virginia  in  1862'  ;  The  Century  Company's 
'Battles  and  Leaders  of  the  Civil  War,'  Vol.  II. 

E.  A.  Carman. 

South  Norwalk,  nor'wak.  Conn.,  city,  Fair- 
field County ;  on  Long  Island  Sound  at  the 
mouth  of  the  Norwalk  River,  and  on  the  New 
York,  New  Haven  &  Hartford  railroad ;  about 
30  miles  west  by  south  of  New  Haven  and  40 
miles  northeast  of  New  York.  The  harbor  is 
safe  and  large  enough  for  the  Sound  steamers ; 
the  city  has  regular  connection  by  steamer  with 
many  of  the  Sound  ports ;  especially  freight 
connection  with  New  York. 

The  surface  of  the  city  is  irregular,  it  rises 
from  the  water  and  in  the  northwestern  part 
reaches  an  altitude  of  160  to  165  feet.  The  res- 
idential portion  of  the  town  is  on  the  elevation. 
The  chief  industrial  establishments  are  paper- 
box  factories,  boot  and  shoe  factories,  hat  fac- 
tories, machine  shops,  bronze  goods  works, 
steam-engine  and  pump  works,  stone  and  earth- 
enware works.  Other  manufactures  are  air- 
compressors,  locks,  wooden  ware,  and  household 
goods.  There  is  some  ship  and  boat  building, 
and  considerable  attention  is  given  to  the  cul- 
tivation of  oysters.  The  principal  public  build- 
ings are  the  large  and  well-built  schools,  the 
municipal   buildings,   and    the   churches.     There 
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is  a  public  library,  which  was  opened  in  1877. 
The  two  national  banks  have  a  combined  capi- 
tal of  $200,000;  there  is  one  savings  bank.  Pop. 
(1900)    6,591. 

South  Omaha,  Neb.,  city  in  Douglas 
County ;  on  the  Missouri  River,  and  on  the 
Chicago,  B.  &  Q.,  the  Chicago,  R.  I.  &  P.,  the 
Fremont,  E.  &  M.  V.,  the  Missouri  Pacific,  and 
the  Union  Pacific  R.R.'s.  Omaha  (q.v.)  is  on 
its  northern  boundary.  Seymour  Park  on  the 
southwest,  and  the  "Fair  Grounds"  on  the  west. 
It  has  steamer  connection  with  many  of  the 
cities  and  towns  on  the  Missouri,  thus  adding 
to  its  shipping  facilities,  especially  the  oppor- 
tunities for  cheap  freig;ht  transportation.  It 
was  chartered  as  a  city  in   1883. 

South  Omaha  is  practically  a  suburb  of 
Omaha;  its  largest  industrial  interests  are  con- 
trolled mainly  by  Omaha  firms  and  corporations ; 
but  the  city  has  an  independent  municipal  gov- 
ernment. The  plant  of  the  Union  Stock  Yards 
Company,  located  here  in  1884,  is  one  of  the 
largest  stock  markets  in  the  countn,-.  The  city 
is  the  greatest  slaughtering  and  meat-packing 
centre  in  the  United  States,  next  to  Chicago 
and  Kansas  City.  The  government  census  of 
1900  gives  as  the  number  of  nianufacluring 
establishments,  139;  the  total  amount  of  capital 
invested  in  manufacturing,  $16,471,329;  the  num- 
ber of  employees  (not  officials),  6,606;  annual 
wages,  $3,268,591  ;  the  amount  paid  for  material, 
$61,277,486;  and  the  value  of  the  product, 
$70,080,941.  The  five  wholesale  slaughtering  and 
meat  packing  establishments  had  (1900)  invested 
a  capital  of  $15,635,418;  and  the  number  of  em- 
ployees was  5.938.  The  annual  wages  paid  the 
employees  was  $2,914,217.  The  amount  paid 
annually  for  material  was  $60,021,201,  and  the 
value  of  the  product  was  $67,716,724.  A  high 
school  was  established  in  1887  and  the  public 
and  parish  elementary  schools  are  well  organized 
and  equipped.     Pop.  (1890)  8,062;  (1900)  26,001. 

South  Orange,  N.  J.,  village  in  Essex 
County ;  on  the  Railway  River,  and  on  the  Dela- 
ware. Lackawanna  &  Western  railroad ;  5  miles 
west  of  Newark,  and  15  miles  west  of  New 
York.  It  was  first  settled  in  1680,  and  was  a  part 
of  the  town  of  Newark  until  1806,  when  the 
town  of  South  Orange  was  separately  incor- 
porated. It  is  picturesquely  situated  among  the 
Orange  Mountains,  and  has  many  fine  residences, 
being  a  favorite  place  of  residence  for  New 
York  business  men.  Though  largely  a  resi- 
dential village,  it  has  manufactures  of  hats  and 
gelatin.  It  contains  a  handsome  town  hall  (com- 
pleted lSt)S)  a  public  library,  a  public  high 
school,  and  a  Roman  Catholic  parish  school.  It 
is  also  the  scat  of  two  private  schools  for  girls, 
and  of  Seton  Hall  College  (q.v.),  a  Roman 
Catholic  institution.  Pop.  (1890)  3,106;  (1900) 
4,608. 

South  Polar  Explorations.  See  Polar 
Rese.srch. 

South  Portland,  Maine,  city,  Cumberland 
County;  in  the  southwestern  part  of  the  State 
on  the  south  side  of  Portland  harbor ;  connected 
with  Portland  by  electric  railw.iy.  It  was  origi- 
nally a  part  of  Cape  Elizabethtown,  and  was 
separately  incorporated  as  a  city  in  iSSf).  It  is 
in  an  agricultural  district  and  the  chief  business 
of  the  city  is  derived  from  farming;  it  contains 
also  marine  equipment  and  iron  and  steel  plants, 


and  a  small  shipbuilding  yard.  It  has  a  public 
high  school,  and  is  the  seat  of  the  State  Reform 
School.  The  city  government  is  vested  in  a 
mayor  and  a  council  of  seven  members  elected 
annually.  C.    H.    B..\rkin, 

Poslmasler. 

South  Sea.     See  Pacific  Ocean. 

South  Sea  Bubble,  The,  a  disastrous  finan- 
cial speculation  which  arose  in  England  in  the 
beginning  of  the  18th  century.  It  originated 
with  the  directors  of  a  joint-stock  company, 
which,  in  consideration  of  certain  exclusive  priv- 
ileges of  trading  to  the  South  Seas,  offered  the 
government  easier  terms  for  the  advance  or 
negotiation  of  loans  than  could  be  obtained  from 
the  general  public.  In  1720  the  proposal  of  the 
company  to  take  over  the  entire  national  debt 
(at  this  time  about  $150,000,000)  in  considera- 
tion of  receiving  annually  5  per  cent,  was  ac- 
cepted, and  the  company  promised  on  return 
for  this  privilege  (as  it  was  regarded)  a  pre- 
mium in  their  own  stock  of  $35,000,000.  Pro- 
fessing to  possess  extensive  sources  of  revenue 
the  directors  held  out  promises  to  the  public  of 
paying  as  much  as  60  per  cent  on  their  shares. 
It  became  soon  apparent  that  such  magnificent 
promises  could  never  be  fulfilled,  and  in  a  few 
months'  time  the  collapse  came  which  ruined 
thousands. 

South  Sea  Company,  The.  See  South 
Sea  Bubble,  the. 

South  Shetland  Islands,  .\ntarctic  Ocean, 
a  group  of  islands  situated  between  lat.  61°  and 
63  20'  S.,  and  between  Ion.  54°  and  63°  W..  off 
the  north  coast  of  Graham  Land,  and  600  miles 
southeast  of  Cape  Horn.  The  group  consists 
of  12  larger  and  numerous  smaller  islands, 
which  are  rocky  and  mountainous.  They  were 
discovered  by  the  Dutch  navigator  Dirk  Gerrits 
in   1599- 

South,  University  of  the.  See  University 
OF  THF.  South. 

Southampton,  south-amp't6n  or  sut'h- 
hamp'ton,  England,  an  important  seaport  town 
in  Hampshire,  71  miles  southwest  of  Lon- 
don, on  the  innermost  angle  of  the  Soi'TIIamp- 
TON -Water.  Other  streams  almost  surround 
the  town,  which  occupies  an  acclivity  and  con- 
sists of  two  distinct  parts.  The  walls  of  the 
older  pa-t  belonging  to  the  Middle  .Xges.  trav- 
erse the  centre  of  the  town  and  divide  it  from 
the  modern  portion.  The  gales  of  this  ancient 
wall  are  quite  remarkable;  Hargate  is  embattled 
and  macliiolated,  and  contains  in  its  upper 
part  the  Guild  Hall.  Saint  .Michael's  is  an  old 
Norman  church  with  some  fine  stained  glass  and 
delicate  traceries,  and  a  lofty  tower.  Ditmiis 
Dei  is  an  ancient  hospital  of  the  I2lh  century, 
whose  chapel  was  for  some  time  used  by  I'Veiich 
Protestant  refugees.  The  Royal  Victoria  Hos- 
pital is  about  six  miles  from  the  town  at  Netley 
near  the  ruins  of  a  celebrated  abbey.  It  was 
founded  by  Queen  Victoria  for  soldiers  of  the 
foreign  service,  as  well  as  those  nearer  home, 
at  a  cost  of  $1,750,000.  .\  medical  school  is  at- 
tached to  it,  for  the  preparation  of  surgeons  for 
the  army  medical  staff;  it  is  also  headquarters 
for  women  army-nurses  who  arc  trained  hero 
for  their  profession.  Other  buildings  are  Holy- 
rood  and  Saint  Mary's  churches,  the  lownball, 
custom-house,    Walts    memorial    hall,    phiihar- 
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monic  hall,  assembly-rooms,  ordnance  survey 
offices,  baths,  etc.  Literary  institutions  include 
the  free  library  and  grammar  school  (l550)  ; 
Trade  School;  Hartley  College,  founded  for 
the  advancement  of  the  natural  sciences,  arch- 
aeology, classical  and  oriental  literature,  and 
connected  with  the  schools  of  Art  and  Science 
at  South  Kensington;  Polytechnicum,  Athe- 
rsum,  and  theatres.  The  docks  are  extensive 
(250  acres),  and  the  harbor  one  of  the  finest  in 
the  world.  The  Prince  of  Wales'  dock  is  the 
largest  single  dock  extant.  There  are  carriage 
manufactories,  machine  works,  breweries  and 
distilleries;  ship-building  and  a  cattle  market. 
The  trade  of  the  port  is  enormous.  The  imports 
are  corn,  meat,  cheese,  fruit,  coffee,  sugar,  cat- 
tle, wool,  hides  and  wood.  Exports:  cotton 
manufactures,  leather,  hats,  hardware,  books  and 
clothes.  There  are  fine  parks  in  the  town  and 
Southampton  Common,  nearby,  is  a  large 
tract  which  contains  the  race-track.  Southamp- 
ton was  founded  by  the  Saxons  and  preserves 
much  of  its  antique  character.  Pop.  (1901) 
104,911. 

Southard,  sut'h'ard,  Samuel  Lewis,  Ameri- 
can statesman:  b.  Baskingridge,  N.  J.,  9  June 
1787;  d.  Fredericksburg,  Va.,  26  June  1842.  He 
was  graduated  from  the  College  of  New  Jersey 
in  1804  and  was  afterward  admitted  to  the  bar 
of  Virginia.  In  1815  he  was  appointed  asso- 
ciate iustice  of  the  supreme  court  of  New  Jersey 
in  which  capacity  he  served  until  1821,  when  he 
•was  elected  to  the  United  States  Senate.  In  1823 
he  was  made  secretary  of  the  navy,  and  in  1829 
held  the  same  office  in  the  cabinet  of  John 
Quincy  Adams.  He  was  appointed  attorney-gen- 
eral of  New  Jersey  in  1829,  and  elected  governor 
of  that  State  in  1832,  and  was  a  member  of 
the  United  States  Senate  1833-42. 

South'bridge,    :\Iass..    town    in    Worcester 
Countv  ;   on  the  Quinnebaug  River,  and  on  the 
East  Thompson  branch  of  the  New  York,  New 
Haven    &    Hartford    railroad;    about    71    miles 
southwest    of    Boston,    and    21    miles    south   by 
west  of  the  city  of  Worcester.     It  was  settled 
about    1730   by   people    from    Medfield,   and   in- 
cluded   Sturbridge,    Charlton    and    Dudly    until 
1801.     It  was    incorporated   as  a   poll-parish   28 
Feb.   1801,  as  a  town  in  1816.     The  chief  manu- 
facturing establishments  are  optical  works,  shut- 
tle works,  woolen  and  cotton  mills,  knife  works, 
and    printing   works.      The    government    census 
of    1900    gives    the    number    of    manufacturing 
establishments       109;       the      capital       invested, 
$4,269,358;  wage-earners  in  manufactories,  2,871  ; 
annual  wages  paid,  $1,225,064.     The  raw  mate- 
rial for  1900  cost  $1,884,004;  and  the  output  was 
valued  at  $3,854,638.     Since  1900  the  number  of 
wage-earners,   and   the   output   have   greatly   in- 
creased.    The  town   is   an   industrial   and   corn- 
mercial  centre  of  great  importance.     The  princi- 
pal   public  buildings   are   the   town   hall,   public 
library,  the  Y.  M.  C.  A.  building,  the  churches 
and  schools.    There  are  seven  churches,  a  high 
school,  public  and  parish  schools,  and  a  fine  pub- 
lic library.    The  government  is  administered  by 
annual   town   meetings.     The   French    Canadian 
element     predominates.       Pop.      (1890)      7.655 1 
(1900)  10,025.  Wm.  T.  Robinson, 

Editor  '■Scuthbridge  Herald.'' 
South'cott,    Joanna,     English    fanatic:    b. 
Gittisham,   Devonshire,   April    1750;   d.   London 


27  Dec.  1814.  For  many  years  she  was  in  do- 
mestic service,  attending  the  Established  Church, 
but  also  going  to  Wesleyan  meetings.  In  1791 
she  joined  the  Methodists,  but  in  1792  left  them, 
and  began  to  write  prophecies  in  a  combination 
of  doggerel  verse  and  incoherent  prose.  Con- 
verts followed  the  publication  of  her  tract,  'The 
Strange  Effects  of  Faith,' in  1801  ;  the  elect  <vere 
to  number  144,000.  and  their  certificates  for  the 
millennium  were  drawn  up.  Joanna  professed 
to  interpret  dreams,  and  many  absurdities  and 
delusions  attended  her  proceedings  until  her 
death  by  a  brain  disease.  Her  followers  split 
into  two  minor  sects,  led  respectively  by  John 
Ward  and  John  Wroe.  Consult:  .\ikin  (Pugh), 
'Memoirs  of  Religious  Impostors'  (1821); 
Mathias.   'The  Case  of  Joanna  Southcott.' 

South'cottians.      See   Southcott,  Joanna; 
Religious  Sects. 

Southdown,  a  breed  of  sheep  (q.v.). 
Southend',  or  Southend-on-Sea,  England, 
in  Essex  County,  on  the  Thames,  42  miles  east 
of  London.  The  public  buildings  are  the  theatre 
church  and  hall.  The  marine  park  contains  26 
acres,  a  revolving  tower,  pavilions,  etc.  West- 
end  is  an  attractive  suburb,  with  many  pretty 
villas.  Southend  is  the  chief  station  of  the  coast 
survey  and  is  above  all,  a  much-frequented 
watering-place  —  the  one  nearest  London.  Its 
popularity  began  with  a  visit  by  Queen  Caroline 
in  1804.  The  bathing  is  excellent.  It  has  a  fine 
pier  and  esplanade,  and  a  lighthouse.  Pop. 
(1901)   28,857. 

Southern    Baptist    Theological    Seminary, 
located  at  Louisville,  Ky.     It  was  established  by 
the   Southern  Baptists  to  provide  an  institution 
expressly     for     theological     training,     and     was 
opened    in    1859   at    Greenville,    S.    C.      During 
the  Civil   War  it  was   closed,  and   reopened   m 
1865  under  serious  financial  difficulties.     In  1877 
it   was   removed  to  Louisville,  but  the  financial 
resources    were   precarious    until    1880    when    a 
large  donation  was  received  and  the  success  of 
the  institution  assured.     The  course  of  instruc- 
tion is  divided  into  the  following  nine  schools: 
(l)    Biblical   introduction;    (2)    Old   Testament 
interpretation;    (3)    New   Testament   interpreta- 
tion;  (4)    systematic  theology;   (S)   comparative 
religion  and"  missions  :   (6)  homiletics  and  elocu- 
tion ;   (7)  church  history;   (8)  ecclesiology ;   (9) 
pastoral  theology.     Of  these  schools,  three  have 
two  departments;  the  school  of  Old  Testament 
interpretation    includes   an    English    and   a    He- 
brew department,  the  school  of  New  Testament 
interpretation,  an  English   and  a  Greek  depart- 
ment, the  school  of  systematic  theology,  a  gen- 
eral course  and  a  department  of  Biblical  theol- 
ogy; the  Hebrew,   Greek   and   Biblical   theology 
courses  are  intended  for  students  who  have  had 
a  higher  education,   some  preparation  in   Greek 
being  necessary    for   the   Greek   course.     There 
are   also   special  courses   for  advanced  work  in 
each  department.    The  degrees  conferred  :  Th.G. 
(graduate  in  theology).  Th.B.  (bachelor  in  theol- 
ogy),  Th.M.    (master   in   theology),   and   Th.D. 
(doctor  in  theology),  the  last  for  post-graduate 
work   after   the    acquirement    of   the    degree   of 
Th.M.     The  buildings  include  New  York  Hal. 
(a  dormitory).   Norton  Hall,  the  Memorial  Li- 
brary Building  and  the  Gymnasium.    The  library 
in    1904  contained  25.000  volumes;   the  students 
numbered  260  and  the  faculty  8. 
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Southern  Cross,  in  astronomy,  a  constella- 
tion of  llie  southern  hemisphere,  composed  of 
four  stars,  one  of  which  is  of  the  lirst,  and  two 
of  the  second  magnitude.  They  form  a  figure 
not  unlike  a  cross,  especially  when  seen  above 
the  pole,  and  are  the  best-known  of  the  southern 
constellations. 

Southern  Cross,  Imperial  Order  of.  See 
Orders,  Rov.vl. 

Southern  Education  Board,  The,  organ- 
ized as  an  DUtconie  of  the  Capon  Springs  and 
Winsto'i-Salem  conferences,  and  having  for  it.s 
object  the  Twakening  and  molding  of  public 
opinion  for  tlio  betterment  of  education  and  the 
securing  of  educational  legislation  in  the  South. 
Sec  Gener.\l  Ildcc.vtion  Bo.vrd. 

Southern  Railway  Company.  The  Southern 
Railway  Company  was  chartered  under  the  laws 
of  Virginia,  1894,  as  successor  to  the  Richmond 
&  West  Point  Terminal  Railway  &  Warehouse 
Company.  It  operates  main  lines  in  Virginia, 
North  Carolina,  South  Carolina,  Georgia,  Tenn- 
essee, .'\labania,  Mississippi,  Kentucky,  Indiana, 
and  Illinois.  There  are  also  branches  and  spurs 
in  these  States,  also  in  the  District  of  Columbia. 
The  main  lines  extend  3,002  miles  and  the 
branches  and  spurs,  1,49s  miles.  The  road 
covers,  with  its  leased  lines  and  trackage  rights, 
practically  all  points  of  importance  in  the  South 
Atlantic  and  Gulf  States. 

The  Southern  Railway,  by  its  ownership  of 
securities,  controls  the  following  leased  lines : 
Southern  Railway,  Carolina  division,  714  miles: 
Mobile  &  Birmingham  Railroad.  150;  Richmond 
&  Mecklenburg  Railway,  31  ;  Georgia  Midl.md 
Railroad,  gS.  The  lines  controlled  but  not  leased 
are:  the  State  I'niversity  Railway,  10  miles; 
North  Carolina  Midland  Railway.  54:  High 
Point,  Randleman,  Ashcboro  &  Southern  Rail- 
way, 2j:  Yadkin  Railroad,  44;  Elberton  Air  Line 
Railroad,  51;  Knoxville  &  Ohio  Railroad,  69; 
Sicvern  &  Knoxville  Railroad.  17:  Atlantic  & 
Yadkin  Railroad,  165,  and  Ensley  Southern,  28. 
The  above  group  gives  a  total  of  5,838.  Other 
lines  leased  and  trackage  rights  brings  the  aggre- 
gate length  of  line  controlled  by  the  Southern 
Railway  Company,  as  above,  to  7,137  miles. 

Other  Lines  Acquired.— In  March,  1901.  con- 
trol was  acquired  of  the  Mobile  &  Ohio  R.ail- 
road.  which,  with  its  tributaries,  adds  over  1,000 
miles  to  the  total,  as  follows:  .Alabama  Great 
Southern  Railroad,  357  miles;  Cincinnati,  New 
Odeans  &  Texas  Pacific  Railroad,  336;  Georgia 
Southern  &  Florida,  285 ;  Northern  .Mabama 
Railroad,  119.  The  Central  of  Georgia  Railroad 
(q.v.),  also  controlled  by  the  Southern  Railway 
interests,  operates  over  3.276  miles  of  road,  of 
wliich  1.300  miles  are  owned  in  fee  and  1.877 
miles  are  I'eased. 

The  .Mabam,.-  Great  Southern  Railroad  is  con- 
trolled by  the  S.-nithern  Railway  Comi).iny 
thrrnigh  ownership  of  the  m.ijority  of  each  class 
nf  the  capit.il  stock  of  the  .\I.ibama  Great  South- 
ern Railway  Company,  Limited.  The  Soulhi'rn 
Railway  Com|i.uiy  controls  the  Mobile  &  Ohio 
Railroad  through  ownership  of  more  than  (14 
per  cent  of  its  capital  stock  and  about  84  per  eeru 
of  its  general  mortgage  bonds.  The  Georgi;i 
Southern  &•  Florida  Railway  Company  is  con- 
trolled through  ownership  of  more  than  58  per 
cent  of  its  c:ipil.-il  stock  .nnd  the  entire  issue  of 
its  Tst  Consoliilated  Mortg.iire  bonds.  The  above 
companies  arc  operated  independently. 


Earnings  and  Expenses. —  The  total  earnings 
of  the  Southern  Railway  for  the  year  ending 
30  June  1905,  were:  $48,145,000;  operating  ex- 
penses: $35,083,000;  net  earnings:  $13,063,000; 
other  income:  $1,613;  total  net  income:  $14,675,- 
000;  total  payments:  $13,580,000;  surplus:  $1,- 
095,000. 

Increases. —  The  following  increases  are  re- 
ported for  the  year  ending  30  June  1905.  over 
1904:  Increase  in  gross  earnings:  $3,305,000; 
expenses  and  taxes,  $1,967,000:  net  earnings:  $r,- 
o()8.ooo:  net  income:  $1,286,000;  fixed  charges: 
$315,000;  improvements:  $283,000;  balance  sur- 
plus :  $668,000. 

Stocks  and  Bonds. —  The  report  for  1905 
shows  $120,000,000  outstanding  of  Southern 
Railway  transfer  certificates  extended;  $60,000.- 
000  Southern  Railway  preferred  5  per  cent  T.  C. 
extended;  $5,670,200,  Mobile  &  Ohio  Transfer 
certificates. 

The  bonded  indebtedness  on  the  three  groups 
just  referred  to  is  reported  as  $152,434,100.  The 
rate  per  cent  paid  last  dividend  was  2'/i  per  cent 
on  the  first  two  of  the  group  and  2  per  cent  on 
the  Mobile  &  Oliio  transfer  certificates.  The 
highest  stock  quotations,  1904,  for  the  first  of 
the  group  was  ^/V^ ;  1905,  38.  Second  of  the 
group,  1904,  97^;  1905.  102K';  third  of  the 
group,  1904,  98;   1905,  100^. 

The  lowest  stock  quotations  for  the  lirst  of  the 
group,  1904.  was  i8J4  :  190S.  28.  Second  of  the 
group,  1904,  -7'/^  ;  1905,  95.  Third  of  the  group, 
1904.  90;  1905.  97. 

Descriptive. —  The  Southern  Railway  bisects 
North  Carolina  with  its  main  line,  from  which 
many  branches  radiate  to  the  cities  of  the  State. 
Entering  from  the  North,  five  miles  below  Dan- 
ville, Va.,  the  main  stein  runs  southwesterly  and 
passes  into  South  Carolina  just  north  of  Blacks- 
liurg.  .\  line  from  Norfolk  runs  through  Dan- 
ville, while  .'mother  branch  extends  from  Golds- 
boro  (with  connections  from  Wilmington  and 
Morchead  City)  to  Raleigh,  Durh.im.  University. 
Haw  River,  and  Burlington,  and  intersects  the 
main  line  at  Greensboro.  .-Xt  Durham  this  line 
is  joined  by  the  hr.inch  from  Keysville.  through 
Chase  Citv,  Clarksville  Junction,  and  Oxford.  .At 
Greensboro  a  branch,  beginning  at  the  west  at 
Wilkesboro  and  passing  through  Winston-Salem 
(from  w'hich  a  branch  runs  to  Mocksville),  also 
intersects  the  m.iin  line.  From  lligh  Point  on 
the  main  line  a  br;inch  nms  to  .Nsliehoro,  and  at 
S;ilisbury  th.it  portion  of  the  line  nmning  west 
to  Asheville,  Kno.wille,  and  Chattanooga  lc;ivcs 
the  main  stem. 

The  present  Southern  Railway  routes  includ-: 
(1)  to  .Atlanta,  Montgomery,  ^lobile,  and  New- 
Orleans.  This  is  known  as  the  route  of  the 
"Washington  and  Soulhwesiern  Limited";  (2) 
route  to  Florida  by  the  Southern  Railw;iv  New 
.Short  Line;  (3)  route  to  California  vi;i  W;isli- 
ington.  Atlanta,  Montgomery.  New  Orleans,  and 
the  "Sunset  route";  (4)  route  to  the  Picific 
coast ;  f  5)  the  route  to  the  Texas  oil  fiold  known 
as  the  New  Orleans  and  Texas  Route;  (6)  the 
route  of  the  Washington  and  Chattanooga  Liin- 
iled  and  New  ^'ork  and  Memph'S  F^inu'tcd 
through  Lynchburg.  Bristol,  and  Chattanooga; 
(7)  the  route  to  Memphis.  Tenn..  Greenville, 
Miss.,  vi;i  .Atlanta  an<l  Birmingham:  (8)  routes 
from  Memphis  to  .Arkansas  .nid  Texas:  (a) 
Chicago.  Rock  Island  &  P;icific  R.iilway;  (hi 
Cotton  Belt  route;  tc)  Iron  .Mountain  route; 
(9)   route  to  Texas  through  Meridian,  Jackson, 
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Vicksburg,  and  Shreveport;  (lo)  route  to  Cam- 
den, Charleston,  Summerville,  Aiken,  and  Au- 
gusta; (ii)  route  to  Columbus,  Ga.,  Macon,  Ga., 
and  Athens,  Ga. ;  (12)  route  from  Now  York  to 
St.  Louis,  via  Louisville;  (13)  route  between 
Nev^  York  and  North  Carolina;  (14)  route 
through  the  Sapphire  Country;  (15)  route  to 
Asheville,  X.  C,  Xashville,  Tenn.,  and  Mem- 
phis, Tenn.,  Hot  Springs,  Knoxville,  and  Chatta- 
nooga ;  (16)  route  of  the  Southern  Palm  Lnn- 
ited  between  Xcw  York  and  St.  Augustme, 
.\iken.  and  .\ugusta ;  (17)  route  to  Jacksonville 
and  Florida,  west  coast;  (18)  route  to  Savannah, 
Brunswick.  Jacksonville,  and  Florida,  east  coast. 
.\dditional  routes  bv  water  under  the  con- 
trol of  the  Southern  Railway  are  by  steamship 
to  Central  and  South  American  ports,  to  Hono- 
iulu.  to  Kev  West,  Havana,  and  Xassau.  to  South 
and  Southwest  via  Norfolk,  and  to  Old  Point 
Comfort  by  the  Chesapeake  Steamship  Company 
and  the  Y'ork  River  Line. 

Southern  Pacific  Railroad  Company.   The 

Southern  Pacitic  Railroad  Company  was  cre- 
ated bv  special  charter  of  the  State  of  Kentucky 
in  1884.  The  organization  of  the  company  took 
place  on  14  August  of  that  year  and  active  oper- 
ations began  on  i  March  1885.  The  general 
plan  was  conceived  by  the  late  Collis  P.  Hunt- 
ington and  carried  out  by  him  and  a  number  of 
railroad  men  who  were  associated  with  him. 
The  Southern  Pacific  Railroad,  also  known  as  the 
"Sunset,  Ogden  and  Shasta  Routes,"  operates  in 
Louisiana,  Texas,  Xevv  Mexico,  Arizona,  Cali- 
fornia, Nevada.  Oregon,  and  Utah. 

Mileage. —  The  total  mileage  of  the  system, 
30  June  1905,  is  reported  as  9.142  miles.  The 
roads  operated  under  leases  aggregate  5,665 
miles.  These  include  the  Southern  Pacific  Rail- 
road proper  (deducting  the  Mojave-Xeedles  line, 
leased  to  the  Atchison,  Topeka  &  Santa  Fe  Rail- 
road), aggregates  3,082;  Southern  Pacific  Coast 
Railway,  loi  miles ;  Central  Pacific  Railway, 
1,460;  Oregon  &  California  Railroad,  672;  New 
Mexico  &  Arizona  Railroad,  88;  Sonora  Rail- 
way, 263. 

The  mileage  of  roads  operated  by  their  own 
organizations  aggregates  3,470  miles.  These  in- 
clude Morgan's  Louisiana  &  Texas  Railway, 
328;  Louisiana  Western  Railroad,  199;  Texas  & 
New  Orleans  Railroad,  440 ;  Galveston,  Harris- 
burg  &  San  Antonio  Railway,  917;  Galveston, 
Houston  &  Northern  Railway.  53 ;  Houston,  East 
&  West  Texas  Railway.  191  ;  Houston  &  Shreve- 
port Railway.  39;  X^ew  York,  Texas  &  Mexican 
Railway.  177;  Houston  &  Texas  Central  Rail- 
road, 690;  Carson  &  Colorado  Railway.  300; 
Southern  Pacific  Railroad,  10;  Iberia  &  Ver- 
milion Railway.  16 ;  Gulf.  Western  Texas  & 
Pacific  Railroad,  iii.  The  aggregate  mileage  of 
the  Southern  Pacific  Railroad  increased  from 
4705  miles  in  18S5  to  9.142  in  1905.  The  equip- 
ment in  locomotives  exceeds  1.700;  passenger 
cars.  1,600;  freight  cars,  4,500. 

Sei-Tice. —  The  service  of  the  Southern  Pacific 
Railroad  Company  includes  routes  (i)  between 
Salt  Lake  City.  Lh:\h.  Ogden.  Utah.  Sparks, 
Nevada,  and  San  Francisco,  California;  (2)  in 
the  San  Joaquin  Valley  —  between  San  Fran- 
cisco and  Los  .\ngeles ;  (3)  Coast  Line  —  be- 
fween  San  Francisco  and  Los  Angeles ;  (4) 
Shasta  Route  —  between  San  Francisco,  Sacra- 
mento, and  Portland.  Other  routes  are  (s) 
Kings   River   Canyon  —  via  Visalia  or   Sanger; 


(6.)   Giant  Forest;    (7)   Yosemite  Valley  —  Wa- 
wona  Route. 

Earniiii^s  and  E.rfeiiscs. —  The  total  earnings 
for  the  year  ending  30  June  1905,  including  the 
water-lines,  aggregated  $95,515,000;  operating 
expenses:  $65,968,000 ;  net  earnings  :  $29,547,000. 
The  increase  in  these  receipts  over  1885  exceeds 
$65,000,000.  The  increase  in  receipts  over  ex- 
penses and  charges,  1904-1905,  was  $3-553.490. 

Historv  and  Development. —  Adverse  political 
legislation  in  the  southwestern  States  against 
railroad  companies  of  a  State  being  controlled 
by  interests  outside  the  State  necessitated,  at  the 
time  of  organization,  the  adoption  of  a  method 
whereby  all  of  these  companies  might  be  brought 
under  one  control.  A  "Security-Holding  Com- 
pany." called  the  "Southern  Pacific  Company," 
was  formed  for  the  purpose.  This  was  the  first 
security-holding  company  organized  to  carry  on 
extensive  work. 

During  the  years  following  incorporation  the 
Southern  Pacific  Company  gradually  acquired 
and  now  owns  the  stocks  and  bonds  which  give 
it  a  controlling  interest  in  the  railway  and  rail- 
road corporations  mentioned  in  the  first  part  of 
this  article  under  mileage.  By  these  stock  acqui- 
sitions  the  Southern  Pacific  Railroad  Company 
secured  control  of  the  lines  as  recorded ;  it  also 
controls,  through  the  Pacific  Mail  Steamship 
Company  and  several  smaller  corporations,  about 
16,180  miles  of  water  routes  on  the  Atlantic  and 
Pacific  Oceans.  Its  water  lines  extend  from 
Xew  York  to  Xew  Orleans,  and  also  from  San 
Francisco  to  the  Hawaiian  Islands,  Japan,  and 
China. 

Stocks  and  Bonds. —  The  total  amount  of 
stocks  and  bonds  of  the  various  subsidiarv  com- 
panies aggregate  over  $330,000,000  in  par  value 
of  stocks  and  S327.000.000  in  par  value  of  bonds. 
Of  these  stocks,  the  Southern  Pacific  Railroad 
Company  and  its  proprietary  companies  own 
$315,000,000  and  of  the  bonds  about  $19,000,000. 
The  capital  stock  of  the  Southern  Pacific  Com- 
pany is  reported  as  $200,000,000,  of  which  there 
is  outstanding  $197,849,000.  The  par  value  of 
this  stock  is  $100.  The  number  of  shareholders. 
Southern  Pacific  Railroad.  1905,  is  2,424.  The 
highest  stock  quotation,  1904,  was  119^^;  1905, 
121'/^;  lowest,  1904,  113;  1905,  II5J4. 

Funded  Debt. —  The  direct  Funded  Debt  of 
the  Southern  Pacific  Company  is  reported  to  be 
as  follows :  $28,818,500  Collateral  Trust  4's,  due 
I  .\ugust  1949;  $2,215,000  First  Mortgage  Steam- 
ship 6's,  due  I  Jan.  iqii ;  $15,000,000  Collateral 
Trust  4'/j  per  cent,  due  i  Dec.  1905. 

Central  Pacific  Railroad  Interests. —  The 
Centr.-i!  Pacific  Railroad,  which  is  the  chief  pro- 
prietary company  of  the  system,  was  incorpor- 
ated in  Utah,  July,  1899,  as  successor  to  the 
Southern  Pacific  Railroad,  under  a  plan  of  re- 
adjustment by  which  the  Southern  Pacific  Com- 
pany acquired  the  entire  capital  stock  and  guar- 
anteed the  principal  and  interest  of  two  new 
Central  Pacific  bond  issues.  The  Central  Pacific 
Railroad  Common  Stock,  amounting  to  $67,275,- 
500,  is  all  held  by  the  Southern  Pacific  Company. 
and  the  preferred  stock  (authorized  issue  $20,- 
000,000  and  outstanding  $12,000,000)  was  deliv- 
ered to  the  Southern  Pacific  Company  in  con- 
sideration of  the  latter  issuing  an  equal  amount 
of  4  per  cent  Collateral  Trust  bonds.  The  bal- 
ance of  preferred  stock  is  reserved  to  be  deliv- 
ered only  to  provide  additional  funds,  if  re- 
quired ;   for  payment  of  3  per  cent  notes  to  the 
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I'nitcd  States,  and  for  betterment.  The  Ceii- 
Ual  Pacific  Railroad  lines  aggregate  a  mileage 
of  1,359- 

Southern  Pacific  Railroad  Interests. — The 
Southern  Pacific  Railroad,  another  of  the  pro- 
prietary companies,  was  incorporated  7  March 
1902,  as  a  consolidation  of  the  Southern  Pacific 
companies  of  California,  Arizona,  and  New 
Mexico.  Its  outstanding  stock  aggregates  $128,- 
307,960.  of  which  the  Southern  Pacific  holds 
about  $100,000,000.  In  the  spring  of  IQ02,  the 
Union  Pacific  Railroad  acquired  about  $90,000,- 
000  of  the  capital  stock  of  the  Southern  Pacific 
Company  giving  to  the  former  corporation  a 
strong  working  control. 

Southerne,  Thomas,  English  playwright 
and  dramatist :  b.  in  County  Dublin,  Ireland, 
about  1660;  d.  26  May  1746.  He  was  educated 
at  Trinity  College,  Dublin,  and  entered  the 
Middle  Temple  at  London,  but  subsequently 
abandoned  law  to  take  up  play-writing.  His 
first  play  was  'The  Loyal  Brother,  or  The 
Persian  Prince'  (1682);  this  was  followed  by 
'Isabella  or  the  Fatal  Marriage'  (1894),  which 
was  afterwards  revised  by  Garrick ;  'Oroonoko, 
or  The  Royal  Slave'  (1696),  one  of  the  earliest 
English  condemnations  of  the  slave  trade;  'Sir 
Anthony  Love,  or  The  Rambling  Lady'  ;  etc. 

Southernwood,  an  ornamental  and  culinary 
lierli.      See   Aktemisia. 

South'esk,  James  Carnegie,  9th  Earl  of, 
Scottish  author:  b.  Edinburgh,  Scotland,  16  Nov. 
1827;  d.  21  Feb.  1905.  He  was  educated  at 
Sandhurst,  entered  the  army  in  1845,  and  was 
lord-lieutenant  of  Kincardineshire  in  1849-56. 
He  published:  'Herminius,  a  Romance  by  J.  C. 
S.'  (1862)  ;  'The  Burial  of  Isis  and  other 
Poems'  (1884);  'Suomiria,  a  Fantasy'  (1899); 
etc. 

Southey,  south'i  or  suth'i,  Caroline  Ann 
Bowles,  English  poetess,  daughter  of  Capt. 
Charles  Bowles,  a  retired  ofiicer,  and  second 
wife  of  Robert  Southey  (q.v.),  to  whom  she 
was  married  in  18.39  ■  'j-  Lymington,  Hampshire, 
6  Dec.  1786;  d.  there  20  July  1854.  Owing  to 
the  death  of  her  mother  in  1816  and  the  loss  of 
her  property  she  was  compelled  to  turn  to 
literature  for  maintenance  and  in  1820  sent  the 
manuscript  of  'Ellen  Fitzarthur'  to  Robert 
Southey  for  approval.  This  led  to  considerable 
correspondence  between  them  and  finally  re- 
sulted in  their  marriage  in  1839.  Meanwhile 
she  had  written  'Tales  of  the  Factories'  (1823) 
in  verse;  'Solitary  Hours'  (1826)  in  verse  and 
prose;  'Chapters  on  Churchyards'  (1829), 
prose  tales  which  gained  her  wide  reputation ; 
'Sclwyn  in  Search  of  a  Daughter'  (1835)  ;  'The 
Birthday'  (1836);  etc.  She  also  collaborated 
with  outhey  on  the  poem  'Robin  Hood,'  which 
was  not,  however,  completed.  After  Southey's 
death  she  lived  in  retirement.  Her  collected 
poems  were  published  in  1867.  For  bibliography 
see    Soi-TiiKv,    RdiiiCRT. 

Southey,  Robert,  poet-laureate,  Instoriaii, 
miscellaneous  writer:  b.  Bristol,  England,  12 
Aug.  1774;  d.  Keswick,  England,  21  Marcli 
'843.  His  father  was  Robert  Southey,  a  linen 
draper;  his  mother  was  Margaret  Hill,  daughter 
of    Edward     Hill,     gentleman,     of    Bcdminstcr. 


Southey  spent  most  of  his  boyhood  in  the  care 
of  his  mother's  half-sister,  Miss  Elizabeth  Tyler 
of  Bath.  She  gave  him  access  to  the  theatre 
and  to  books,  and,  in  his  fourteenth  year,  she 
sent  him  to  Westminster  School.  Tliere  he  re- 
mained four  years ;  then,  for  publishing  in  the 
school  paper  a  protest  against  excessive  flogging, 
he  was  privately  expelled.  His  mother's  brother, 
the  Rev.  Herbert  Hill,  sent  Southey  to  Oxford. 
He  matriculated  at  Balliol  College,  3  Nov.  1792. 
In  his  regular  studies  he  was  but  little  inter- 
ested ;  but  he  read  much,  and  was  especially  in- 
fluenced by  the  stoicism  of  Epictetus. 

Southey's  first  important  literary  work,  'Joan 
of  Arc,'  an  epic  in  twelve  books,  he  composed 
during  his  summer  vacation,  1793.  He  intended 
it  as  a  tribute  to  the  principles  of  the  French 
Revolution;  but  the  execution  of  the  Givondins 
in  October  of  that  year  cooled  his  enthusiasm. 
Then  in  June  1794,  he  founS  a  new  outlet  for 
his  ardor  in  the  scheme  of  pantisocracy  pro- 
posed to  him  by  Samuel  Taylor  Coleridge.  For 
lack  of  funds,  their  plan  for  a  colony  on  the 
banks  of  the  Susquehanna  ultimately  failed. 
Southey  was  glad  to  accept  an  invitation  from 
his  uncle,  the  Rev.  Herbert  Hill,  to  visit  Lisbon. 
The  intended  emigration,  however,  had  one  per- 
manent efl^ect:  Southey  had  engaged  himself  to 
Edith  F'ricker;  Coleridge,  to  her  sister  Sara. 
Before  Southey  sailed  for  Lisbon,  he  married 
Edith,   14  Nov.   179s. 

This  marriage  proved  a  great  steadying  in- 
fluence on  Southey's  life.  Returning  from  the 
Peninsula  early  in  1797,  he  made  a  serious  at- 
tempt to  study  law,  and,  finding  that  he  lacked 
ability  in  this,  transferred  his  efforts  to  earning 
a  livelihood  with  his  pen.  Within  three  years, 
beside  much  miscellaneous  work,  he  published 
'Minor  Poems'  ( 1797),  completed  'Madoc,'  and 
planned  'Thalaba'  and  a  'History  of  Portugal.' 
In  iSoo,  illness  drove  him  again  to  Portugal, 
where  he  gathered  material  for  his  'History,' 
and  completed  'Thalaba'.  Recovered  in  health, 
he  accepted  a  secretaryship  to  Isaac  Corry, 
chancellor  of  the  Irish  exchequer,  "a  foolish 
office  and  a  good  salary"  which  he  soon  resigned. 
Back  in  England,  he  removed  in  1803,  from 
Bristol  to  Keswick.  There  Coleridge  was  estab- 
lished in  "Greta  Hall";  and  of  this  house 
Southey — to  enable  his  wife  to  be  near  her  sis- 
Icr,  Sara  Coleridge — took  one  half.  In  ifiog,  he 
became  owner  of  the  entire  house,  and  harbored 
with  his  own  the  family  that  Coleridge  had  de- 
serted. 

Here  was  Southey's  home  for  life.  Here 
were  born  all  but  the  first  of  his  seven  children. 
Here  he  brought  together  his  library  of  fourteen 
thousand  volumes.  Here  ho  did  his  work  :  kept 
in  hand  the  epics  from  which  he  hoped  for 
fame;  gathered  materials  for  that  great  history 
of  Portugal  destined  never  to  be  written;  ground 
out  tlio  translations,  histories,  biographies,  and 
maga/inc  articles,  the  glorified  hack-work  Iiy 
which  he  met  the  growing  needs  of  his  own 
family  and  that  of  Coleridge.  Panlisocnicy, 
despite  the  pleadings  of  Coleridge,  Southey  had 
abandoned.  But  Southey  had  foumi  a  more 
practical  idealism  :  he  worked  steadily  and  cheer- 
fully; he  met  his  business  engagements  piuic- 
tually;  he  aided  younger  literary  aspirants  with 
money  and  advice;  and.  although  no  longer  as 


SOUTHINGTON— SOUTHWELL 


in  youth  a  revolutionist,  he  championed  in  print 
more  than  one  cause  of  progress  and  reform. 

His  work  was  not  unrecognized.  The  Quar- 
terly Revieiv,  to  which,  between  1808  and  1839, 
he  contributed  95  articles,  paid  him  during  the 
latter  part  of  that  pcroid.  £100  for  each.  In 
1S13  he  was  made  Poet  Laureate.  In  1820  Ox- 
ford conferred  on  him  the  degree  of  D.C.L.  In 
1826,  without  his  knowledrje.  he  was  elected 
M.  P.  for  Downton  ;  and,  when  he  protested  that 
he  lacked  the  property  qualification,  Sir  Robert 
Inglis  promptly  proposed  that  an  estate  of  £300  a 
year  be  purchased  for  him.  Southey,  averse  to 
public  life,  declined  this  offer,  as  he  did  that 
of  Sir  Robert  Peel,  in  1835.  to  make  him  a 
baronet.  Peel,  however,  found  means  to  be  of 
use  to  Southey,  for.  by  a  general  act  for  the 
recognition  of  distinguished  services  to  litera- 
ture and  science,  he  obtained  for  Southey  a 
pension  of  £300. 

The  last  years  of  Southey's  life  were  sad. 
On  2  Oct.  1S34.  he  wrote:  "I  have  been  parted 
from  my  wife  by  something  worse  than  death. 
Forty  years  she  has  been  the  life  of  my  life ;  and 
I  have  left  her  this  day  in  a  lunatic  asylum." 
In  the  spring,  they  brought  her  back  to  Greta 
Hall.  In  the  autumn  she  grew  weaker.  On 
16  Nov.  1835,  she  "passed  quietly  'from  death 
unto  life.*  "  Southey  himself,  still  physically 
strong,  was  beginning  to  show  mental  weakness. 
In  rS.^g.  he  married  Caroline  Bowles,  the  poetess, 
a  friend  of  the  Southeys  for  twenty  years.  Of 
his  condition  in  1840.  Wordsworth  wrote : 
"Southey  did  not  recognize  me  till  he  was  told. 
Then  his  eyes  flashed  for  a  moment  with  their 
former  brightness,  but  he  sank  into  the  state  in 
which  I  had  found  him,  patting  with  both  hands 
his  books  affectionately  like  a  child."  He  died 
21   March   1843. 

Southey's  literary  work  falls  roughly  into 
two  groups:  his  poetry,  for  the  most  part 
early,  before  he  was  thirty ;  his  prose,  for  the 
most  part  later.  The  first  group  consists  chiefly 
of  long  narrative  poems:  'Joan  of  Arc'  (1706)  ; 
'Thalaba>  (1801);  'Madoc'  (1805):  <The 
Curse  of  Kehama'  (1810)  :  and  'Roderick,  the 
Last  of  the  Goths*  (1814).  Legendary  or  myth- 
ological in  subject,  these  poems  embody  in  an 
exotic  setting — Gothic.  Arabian.  Hindoo,  what- 
not— their  author's  high-souled  ethical  ideals. 
For  their  setting  and  their  philosophy,  these 
poems  are  worth  reading:  but  they  are  lacking 
in  vital  relation  to  lite.  In  lyric  emotion,  also, 
they  are  lacking :  Southey's  stoicism  made  such 
emotion  unnatural :  and  he  was  too  sincere  to 
feign.  Of  the  poems  that  he  wrote  as  Laureate 
—  'Carmen  Triumphale'  (1814),  'The  Poet's 
Pilgrimage  to  Waterloo*  (1816),  the  'Ephithala- 
mium,'  and  the  'Elegy  for  the  Princess  Char- 
lotte' (1817),  'The  Vision  of  Judgment'  (1821"), 
and  'A  Tale  of  Paraguay'  (1825) — the  'elegy' 
and  the  'Tale'  are  the  best.  Southey's  'Poet- 
ical Works  collected  by  himself*  appeared,  Lon- 
don, 10  vols.,  1837-8. 

His  best  work,  however,  was  done  in  prose, 
notably  in  his  'Life  of  Nelson*  (1813),  and  his 
'Life  of  Wesley'  (1820").  His  scholarly  'His- 
tory of  Brazil*  (1810-1819)  is  unfortunate  in  its 
subject.  His  'History  of  the  Peninsular  War' 
(  1823-32)  is  defective  in  its  grasp  of  military 
movement  and   has  been  superseded  by  that  of 


Sir  William  Napier.  Of  his  translations  of 
mediaeval  romances,  the  best  is  his  'Chronicle  of 
the  Cid'  U808).  Chief  among  his  other  prose 
works  are:  'Omninia'  (1812),  'The  Doctor' 
(1834-7)  ;  'Sir  Thomas  More,  or  Colloquies  on 
the  Progress  and  Prespects  of  Society'  (1829); 
'Life  of  Cowper'  (1833-7);  and  'Lives  of  the 
Admirals,  or  Naval  History  of  England*  (1833- 
40).  And  yet,  among  all  his  works,  both  prose 
and  poetry,  Southey  will  perhaps  live  longest 
by  his  nursery  classic  of  'The  Three  Bears' 
and  by  his  verses   'After  Blenheim.' 

Southey  was  not  a  genius.  He  is  not  even 
to  be  classed  with  his  friends.  Wordsworth, 
Coleridge,  and  Scott.  Byron  wrote  truly  when 
he  said  that  Southey 

" had  w-ritten  much  blank  verse  and  blanker  prose. 

And  more  of  both  than  anybody  knows.." 
But   Southey  was  at   least   a   faithful   workman 
and  a   worthy  man.     As  even  Byron  admitted, 
he   was   for  his  time   "the   only   existing  entire 
man  of  letters." 

Bibliogrdf'hy. — The  best  brief  biography  is 
that  by  Edward  Dowden  in  the  'English  Men 
of  Letters'  series  (1879).  Consult  also 
Southey"?  letters,  edited  in  six  volumes  by  Rev. 
C.  C.  Southey  ( 1849-50)  ;  in  four  volumes  by 
Rev.  J.  Wood  Warter  (1856)  ;  and  in  the  single 
voluiTie  edited  by  John  Dennis    (1887). 

Arthur  H.  N.^son, 
Instructor  in  English,  .Yrtc  York  University. 

Southington,  suth'ing-ton.  Conn.,  town  in 
Hartford  County;  on  the  New  York,  New 
Haven  &  Hartford  railroad ;  about  25  miles 
north  of  New  Haven  and  18  miles  south  by 
west  of  Hartford.  It  is  on  a  small  stream  which 
furnishes  considerable  water-power.  The  chief 
manufacturing  establishments  are  hardware 
works,  including  carriage  supplies.  Other  estab- 
lishments produce  cutlery,  ceiling  and  floor 
plates,  tinmen's  supplies,  and  wood  screws.  In 
1900  there  were  in  Southington  65  manufactur- 
ing establishments,  with  a  capital  invested  of 
$2,783,709;  the  number  of  employees.  1,415;  the 
wages  paid  annually,  $627.604 ;  the  cost  of  raw 
material.  $797,102;  and  the  value  of  the  product, 
1.994.564.  The  educational  institutions  are  the 
Lewis  high  school,  the  public  elementary  schools, 
and  a  library.  There  is  a  savings  bank  and  two 
national  banks ;  the  combined  capital  of  the 
national  banks  is  $100,000.  Pop.  (1890)  5.501; 
(  1900)   5,Sgo. 

South 'port,  England,  in  Lancashire,  a  fash- 
ionable seaside  resort  on  the  northwestern  coast, 
about  18  miles  by  rail  north  of  Liverpool.  There 
is  a  fine  beach  as  far  as  the  latter  town.  The 
main  street  terminates  in  a  public  park,  and 
the  esplanade  commands  beautiful  views  of  the 
Welsh  Mountains.  Attractive  features  are  the 
Pavilion  and  Winter  Gardens,  which  include 
an  opera-house  and  concert-hall ;  marine  drive 
and  gardens;  Cambridge  Hall;  Public  Library 
and  Art  Gallery ;  Grecian  town-hall ;  Victoria 
Baths,  finest  and  largest  in  the  kingdom ;  Vic- 
toria Schools  of  Art  and  Science ;  and  hospital. 
There  are  numerous  churches  and  about  200 
schools ;  the  museuin  stands  in  the  fine  botanic 
gardens.     Pop.    (igoi)   48.087. 

South 'well,  Robert,  English  poet:  b.  Hor- 
sham. Norfolk,  about   1561  ;   d.  Tyburn  21  Feb. 


SOUTHWESTERN  LOUISIANA  INSTITUTE  — SOW-THISTLE 


Southwestern  Louisiana  Industrial  Insti- 
tute, a  State  secondary  school  for  both  sexes, 
located  at  LafayetK,  La.  It  was  chartered  in 
1898,  and  opened  ti>  students  in  1901.  The  peo- 
ple of  Lafayette  parish  offered  to  appropriate  a 
tax  of  two  mills  OT  the  dollar  for  ten  years  to 
the  support  of  the  ..nstitute;  appropriations  were 
also  made  by  the  State.  The  institute  offers 
live  regular  course^i,  (.1)  tlie  academic  course  of 
four  years;  (2)  the  manual  training  course, 
three  years;  (3)  the  domestic  science  course, 
three  years;  (4)  the  course  in  stenog- 
raphy and  typewriting,  two  years;  (5)  the  com- 
mercial course,  one  year.  The  academic  course  in 
the  last  two  years  is  divided  into  two  sub-courses, 
the  Latin  and  the  French ;  this  course  includes 
instruction  in  drawing  and  pliysical  culture. 
The  other  four  courses  include  a  large  propor- 
tion of  academic  studies,  mathematics  and  Eng- 
lish being  required,  and  others  mostly  elective. 
The  campus  contains  25  acres ;  the  buildings  in- 
clude the  main  building,  the  dormitory  for  girls, 
and  the  workshop.  The  students  in  1903  num- 
bered 150,  and  the  faculty  8. 

Southwestern  University,  located  at 
Georgetown,  Texas;  established  by  the  five 
Texas  Conferences  of  the  Methodist  Episcopal 
Church,  South.  The  movement  for  the  estab- 
lishment of  the  university  was  begun  in  i86g, 
the  first  session  was  opened  in  1873,  and  the 
charter  obtained  in  1875.  The  chartered  rights 
of  Ruterville  College,  Ruterville,  McKenzie  Col- 
lege, Clarksville,  Wesleyan  College,  San  Augus- 
tine, and  Soule  University,  Oiappell  Hill,  were 
transferred  to  Southwestern  University  by  order 
of  the  Conferences  and  by  special  acts  of  the 
State  legislature.  Shortly  after  the  establish- 
ment of  the  university,  the  need  of  college  educa- 
tion for  women  in  the  South  led  to  a  movement 
which  resulted  in  the  organization  of  the  Ladies' 
Annex.  Originally  the  Annex  was  under  the 
thargc  of  the  same  faculty,  but  all  classes  were 
separate ;  exception  was  made  in  the  case  of 
scientific  laboratory  work.  In  1900  the  Anriex 
1  was  more  closely  affiliated  with  the  university, 
1 1  and  the  women  students  of  the  Annex  admitted 
to  all  college  classes  with  men.  The  university 
has  the  following  departments  of  instruction : 
(i)  The  College;  (2)  the  School  of  Fine  Arts; 
(3)  the  Fitting  School.  Separate  classes  for 
Annex  students  are  organized  in  the  School  of 
Fine  Arts  and  the  Fitting  School  only.  The 
College  offers  three  courses,  the  A.  B.  course 
which  must  include  the  classical  languages;  the 
B.  S.  course,  largely  scientific ;  the  Ph.  B.  course, 
combining  classical  and  modern  languages ;  Bib- 
lical literature  is  required  in  all.  The  work  of 
the  Freshman  and  Sophomore  years  is  pre- 
scribed in  each  course,  the  work  of  the  last  two 
years  fully  half  elective;  the  prescribed  studies 
in  the  Ph.  B.  and  B.  S.  courses  depend  upon  the 
entrance  studies  offered.  The  degrees  of  A.  M. 
and  M.  S.  are  conferred  for  graduate  work. 
The  School  of  Fine  Arts  offers  instruction  in  art, 
elocution  and  music.  The  campus  is  in  three 
tracts,  the  Fitting  School  campus,  the  Annex 
campus,  and  the  College  campus.  Giddings 
Hall,  a  dormitory  for  men  and  five  residence 
cottages  are  near  the  Fitting  School;  a  new  col- 
lege building  was  completed  in  1000  for  scientific 
laboratories  and  the  library.  The  students  in 
1903  numbered  417,  of  whom  147  were  women. 
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South'worth,  Emma  Dorothy  Eliza 
Nevitte,  American  novelist:  b.  Washington, 
U.  C,  26  Dec.  1819;  d.  there  30  Jiuie  1899.  In 
1840  she  was  married  to  Frederick  H.  South- 
worth  of  Utica,  N.  Y.,  was  thrown  upon  her  own 
resources  two  years  later,  and  engaged  in  teach- 
ing in  Washington  in  1844-9.  Her  first  story, 
'The  Irish  Refugee,^  appeared  in  the  Baltimore 
'Saturday  Visitor,'  and  she  subsequently  wrote 
for  the  'National  Era'  and  the  New  York 
'Ledger.'  Her  work  is  characterized  by  some 
dramatic  power,  and  is  still  popular,  with  un- 
critical readers,  having  been  republished  abroad, 
and  translated  into  several  languages.  She  was 
a  prolific  writer  and  more  than  60  novels  were 
originally  issued  serially.  A  uniform  edition  of 
her  works  beginning  with  'Retribution,'  includ- 
ing 'The  Hidden  Hand,'  which  was  successfully 
dramatized,  and  ending  with  'The  Fatal  Secret,' 
was  published  in  42  volumes  in  1872.  Among 
her  later  works  are:  'Unknown'  (1874); 
'Mother's  Secret'  (1883)  ;  'An  Exile's  Bride' 
(1S87);   etc. 

Southworth,   Franklin   Chester,   American 

Unitarian  clergyman:  b.  North  Collins,  N.  Y., 
IS  Oct.  1863.  He  was  graduated  from  Harvard 
in  1887,  and  from  Harvard  Divinity  School  in 
1892,  and  for  several  years  taught  in  various 
schools  of  New  England.  Entering  the  ministry 
he  was  pastor  of  the  First  Unitarian  Church, 
Duluth,  Minn.,  1892-7,  and  the  First  Unitarian 
Church  of  Chicago  in  1897-9.  In  1902  he  was 
appointed  president  of  the  Theological  School 
of  Mcadville,  Pa.,  and  professor  of  practical 
theology  there. 

Souvestre,  soo-vestr,  Emile,  French  novel- 
ist and  dramatist:  b.  Morlaix  15  April  1806;  d. 
Paris  5  July  1854.  His  literary  work  was  an 
issue  aside  from  the  business  of  his  life,  and  he 
was  successively  clerk,  schoolmaster,  journalist 
and  in  1848  professor  of  administrative  style  in 
a  civil  service  school.  His  'Un  philosophe  sous 
les  toits*  was  crowned  by  the  Academy  in  1851 
and  in  the  August  following  his  death  his  widow 
received  the  Lambert  prize  founded  in  honor  of 
the  memory  of  the  writer  who  had  conferred  the 
highest  service.  He  was  the  author  of  'Dernicrs 
Bretons'  (1835-7),  a"'l  'Foyer  Breton'  (1844), 
works  embodying  the  folk-lore  and  natural  fea- 
tures of  his  native  province;  also  'Pierre  et 
Jean'  (1842);  'Confession  d'un  ouvrier'  (1851;, 
and  other  fictions ;  besides  dramas,  works  of 
travel  and  biographies. 

Sov'ereign.  (i)  In  politics,  the  highest 
person  in  a  state;  applied  also  adjcctively  to 
the  highest  power  in  a  state,  or  to  a  stale  which 
exercises  supreme  or  independent  authority. 
Thus  the  legislature  in  its  various  branches  is 
the  sovereign  power  in  each  slate,  though  the 
name  of  sovereign  in  a  limited  monarchy  is  re- 
served for  the  monarch,  and  a  state  which  owns 
no  superior  is  termed  a  sovereign  state.  (2)  a 
gold  coin,  the  standard  of  the  luiglish  coinage. 
It  exchanges  for  20  shillings  sterling,  or  about  $5. 

Sow-bane.     Sec  Goosefoot. 

Sow-thistle,  a  genus  (Soncltiis)  of  herbs  of 
the  order  Cmiit'nsila:  The  species,  of  which 
there  are  about  30,  are  natives  of  the  Old  World, 
but  some  have  become  widely  naturalized  in  leni- 
perate  climates.  They  have  allcrnalc  leaves, 
blue  or  yellow  flowers  in  heads,  and  beaked  seeds 
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crowned  by  fine  white  down.  The  common  sow- 
thistle  (S.  olcraccus)  is  an  annual  which  grows 
about  30  inches  tall,  has  yellow  flowers,  and  is 
found  usually  in  rich  soils.  Its  young  leaves  and 
tender  tops  are  used  as  a  substitute  for  spinach 
in  northern  Europe.  The  alpine  sow-thistle  (i. 
or  Lactuca,  alpina)  is  a  native  of  mountainous 
Europe  It  has  beautiful  blue  flower-heads. 
The  beach  sow-thistle  (S.  maritimus)  grows  in 
saline  soils  in  southern  Europe,  and  is  specially 
attractive  because  of  its  yellow  flower-heads. 
These  species  are  sometimes  cultivated  in 
gardens. 

Sowens,  so'enz,  in  Scotland,  an  article  of 
food  made  from  the  farina  remaining  among  the 
seeds  (husks)  of  oats.  The  husks  are  steeped  in 
water  till  the  farinaceous  matter  is  dissolved  and 
the  liquid  has  become  sour.  The  whole  is  then 
put  into  a  sieve,  which  allows  the  milky  liquid 
to  pass  through  into  a  barrel  or  other  vessel,  but 
retains  the  husks.  The  starchy  matter  gjaduany 
subsides  to  the  bottom  of  the  vessel.  The  sour 
liquid  is  then  decanted  off,  and  about  an  equal 
quantity  of  fresh  water  added.  This  mixture, 
when  boiled,  forms  sowens. 

Sower,    or    Saur,     Christopher,     German- 
American   printer:   b.    Laasphe,   near   Warburg, 
Germany,    1693;   d.   Germantown,   Pa     25    ^ept 
17S8     After  study  of  medicine  at  Halle,  he  came 
to  Philadelphia  in  1724,  was  for  a  time  a  farmer 
in  Lancaster   County,  but  in    1731    removed   to 
Germantown,  where  he  acted  as  an  importer  of 
German  Bibles  and  religious  works,    in  i/3»  ne 
obtained   a   printing-press  and  began  the  publi- 
cation in  German  of  a  24-page  almanac,  which 
continued   to  appear    until    1798.    He  began   m 
17^0    <Der   Hoch-Deutsch    Pennsylvanische   tje- 
sciiichtschreiber,'  a  religious  and  secular  maga- 
zine the  first  periodical  in  German  in  the  United 
States     It   was   published   at   first   quarterly  at 
three     shillings     per     annum,     and     afterward 
monthly.     He  established   (1738)   the  first  type- 
foundrv  in  America,  made  his  own  ink  for  print- 
ing   aiid  later  manufactured  his  paper  and  did 
his 'binding.     In  174.-?  he  published  m  German  a 
Bible  of  small  quarto  size,  Luther  s  translation, 
the  edition  being  limited  to  1,200  copies  of  1.284 
pages.     With    the    exception    of    Eliot  s    Indian 
Bible,  this  was  the  first  Bible  printed  in  the  col- 
onics   and   its   was   the   largest   work  that  had 
then  been  attempted.     An  English  Bible  was  not 
printed  until  1781  by  Robert  Aitkcn  at  Philadel- 
phia.    Sower     may     have     invented     cast-iron 
stoves-    he    introduced   them   into    general    use. 
Consult ;   Thomas,  'History  of  Printing  m  Amer- 
ica'   (1870);  Ringwalt,  'Encyclopxdia  of  Print- 
ing'   (1871). 


Soy,  a  sauce  prepared  by  the  Chinese  from 
the  seeds  of  a  sort  of  native  bean.  The  process 
of  preparing  soy  consists  in  boiling  the  seeds 
until  they  become  soft,  and  mixing  with  them  an 
equal  weight  of  v;heat  or  barley  meal  coarsely 
ground.  This  mixture  is  fermented,  and  a  cer- 
tain proportion  of  salt  and  water  being  added, 
the  whole  is  allowed  to  stand  for  two  or  three 
months,  care  being  taken  to  stir  it  daily;  at 
the  end  of  this  time  it  is  ready  for  use.  ihe 
seeds  are,  besides,  employed  in  China  and  Japan 
as  food.  In  Japan  thev  are  put  into  soups,  and 
are  the  most  common  dish  of  the  country,  being 
frequently  eaten  three  times  a  day. 


Soy  Bean,    a  leguminous  plant  (Glycme  his- 
pida),   sometimes    incorrectly   called   soja   bean, 
native  to  southeastern  Asia.     It  has  been  culti- 
vated from  ancient  times,  and  in  some  countries, 
notably  Japan,  it  forms  an  important  article  ot 
food      It  was  introduced  into  England  m  1790, 
and  into  America  some  years  later,  where  it  was 
first   grown  principally   in   the   southern    btates. 
Its  use  as  a  food  for  man  has  not  become  gen- 
eral except  in  its  original  home  in  Asia,  and  it 
it  only   within  recent  years  that  its   value  as  a 
feed   for  stock  has   brought  it  to  the   attention 
of  the  western  countries.     The  soy  bean  is  an 
annual,  2  to  4  ^e"  high.    It  has  branching   hairy 
stems  with  trifoliate,  hairy  leaves.     The  flowers 
are  inconspicuous,  of  pale  lilac  or  violet  color, 
and  the  fruit  is  a  broad,  2  to  5-seeded  pod,  cov- 
ered  like  the  rest  of  the  plant,  with  stiff,  reddish 
hairs.    The  seeds  vary  in  color  according  to  va- 
riety    When  grown  for  the  seed  the  crop  some- 
times vields  as  high  as  40  bushels  or  more  to  the 
acre,  but  the  average  is  much  less.    As  a  forage 
crop  it  makes  as  high  as  2  to  3  tons  of  cured  hay 
per   acre.     The   fact  that  the   flowers   are   self- 
pollinated  gives  it  an  advantage  over  many  other 
legumes    in    introducing    it    into    new    regions. 
(Compare    Dolichos.)       Innumerable    varieties 
and  forms  of  the  soy  bean  have  been  deve  oped 
in  the  original  home  of  the  plant.     Several  dit- 
ferent   varieties   have   been   introduced   into   the 
United  States,  these  being  distinguished  largely 
according  to  the   shape,   size  and  color  of  the 
seed,  m  the  degree  of  hairiness,  and  in  the  time 
required  for  the  plants  to  reach  maturity,      the 
early  varieties  are  preferred  when  the  plant  is 
grown  for  seed,  while   the  later  give  better  re- 
sults as  forage  crops.     Some  of  the  advantages 
claimed  for  it  as  a  crop  are  that  it  is  able  to 
gather  the  food  of  sustenance  in  relatively  poor 
land,    and   by   its   power   to   assimilate   nitrogen 
from  the  air  to  enrich  the  soil  in  which  it  grows 
It    is    relatively    sure    of    producing  a    crop   ot 
seeds  very  nutritious  to  live  stock,  for  which  it 
is  adapted  to  use  in  various  forms.  . 

Soy  beans  require  about  the  same  conditions 
for  growth  as   corn,  but  have  somewhat  better 
powers   of   resisting  drought.     The   seed   is  not 
planted  until  the  ground  is  thoroughly  warm  m 
the  spring,  and  the  earlier  varieties  are  grown 
with  fair  results  by  planting  after  an  early  gram 
crop    has    been    harvested.      When    planted    tor 
forage   the   seed    is   often   sown   broadcast,   but 
where  a  crop  of  beans  is  desired  it  is  better  to 
plant  in  drills.     The  stage  of  growth  at  vvhich 
to  harvest  depends  upon  the  use  to  be  made  ot 
the  crop.     In  the  United  States  the  soy  bean  is 
grown  exclusively  as  a  feed  for  stock,  in  pasture, 
as  a  soiling  crop,  for  hay.  or  as  a  green  manur- 
ing crop.     The  green  feed  and  hay  are  excellent 
fo?  cows  in  milk.     The  beans  are  usually  fed  in 
the  form  of  meal,  and  owing  to  the  richness  m 
protein   and   fats   have   been    found   of   Pecnhar 
value  in  compounding  feed  rations.     Fed  m  con- 
nection with  less  concentrated  feeds  and  grains 
having  a  lower  protein  content,  results  have  been 
obtained  that   show   the   soy  beans   to   compare 
favorably     in     feeding    value     with     cottonseed 
meal     the  peanut  is  the  only  raw  vegetable  that 
contains  as  high  a  percentage  of  digestible  pro- 
tein and  fat.  , 

The  soy  bean  is  prepared  for  use  as  human 
food  in  a  variety  of  ways  in  Japan,  where  it  fur- 
nishes the  protein  that  is  lacking  in   a  diet  ot 
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rice.  The  plant  is  also  grown  in  Europe  and 
used  there  to  a  limited  extent  as  human  food. 
Since  the  beans  contain  no  starch  they  are 
sometimes  recommended  as  food  for  persons  suf- 
fering from  diabetes ;  a  soy-bean  bread  has 
been  manufactured  for  this  purpose.  Under  the 
name  of  coffee  bean,  the  soy  beans  have  been 
placed  on  the  market  in  America  as  a  substitute 
for  coffee. 

in  the  United  States  the  soy  bean  is  best 
adapted  to  the  southern  and  central  States.  It 
is  not  adapted  to  the  States  along  the  northern 
border  or  to  the  States  west  of  the  Rocky  Moun- 
tains. In  those  States  where  it  thrives  it  is 
especially  valuable  to  soils  that  have  become  de- 
pleted of  their  nitrogen.  The  chemical  compo- 
sition of  both  bean  and  fodder  adapts  it  espe- 
cially to  use  as  a  balance  ration  in  connection 
with  corn,  and  makes  its  cultivation  desirable 
where  no  other  protein  feed  is  available. 

Soyer,     swa-ya,     Alexis     Benoit,     French 

cook:  b.  Meaux  i8og;  d..  England  5  Aug.  1858. 
Leaving  Paris  in  1830,  he  served  the  Duke  of 
Cambridge,  and  became  the  chef  of  the  Reform 
Club,  1837-50.  In  1855  he  went  to  the  Crirnea, 
reorganized  the  victualing  of  the  hospitals,  im- 
proved the  food  of  the  army  and  navy,  and  in- 
troduced cooking  wagons.  He  was  the  most  fa- 
mous cook  of  his  time  and  is  immortalized  as 
the  Mirololant  of  Thackeray's  'Pendennis.' 
His  writings  on  cookery  were  widely  read,  and 
include  'Culinary  Relaxations'  (1845)  ;  'Charit- 
able Cookery'  (1847);  'History  of  Food  in  al! 
Ages'  (1853);  'The  Shilling  Cookery  Book' 
(1854)- 

Soyeshima,  Taneomi,  Japanese  statesman: 
b.  Saga,  Province  of  Hizen.  At  Nagasaki  in  1866 
he  studied  under  an  .American  missionary,  giving 
especial  attention  to  the  United  States  Consti- 
tution and  the  New  Testament.  In  1868  he  be- 
came a  commissioner  for  formulating  laws  and 
subsequently  an  imperial  councillor.  In  1871  he 
was  sent  to  Siberia  to  adjust  boundary  questions 
relating  to  the  island  of  Sakhalin.  Returning 
to  Japan  he  resigned  his  place  in  the  cabinet,  b>it 
was  later  asked  to  return  to  it.  On  a  visit  to 
China  in  1876  he  was  received  with  high  honors 
by  the  mandarins  by  reason  of  his  scholarship, 
and  he  became  private  adviser  of  the  emperor. 

Spa,  spa  or  spa,  Belgium,  in  the  province 
of  Liege.  21  miles  south  of  the  town  of  that 
name,  a  fashionable  watering  place,  picturesquely 
situated,  in  an  undulating  country  covered  by 
woods,  and  containing  wonderful  medicinal 
springs.  There  are  delightful  promenades  in  the 
environs.  The  casino,  bath-house,  public  squares 
and  hotels  arc  interesting  features,  besides  a  new 
parish  church  and  the  (jallery  Leopold  II.,  with 
its  museum,  music-halls,  reading-rooms,  etc. 
Gambling  was  prohibited  in  1902.  The  town  is 
renowned  for  its  lacquer  ware.  There  are  tan- 
neries, forges  and  foundries.  Spa  was  early  fa- 
mous as  a  resort  and  frequented  by  Russian  and 
Swedish  potentates  and  all  the  fashionable 
world.  The  generic  term  for  mineral  baths  was 
thus  derived.  The  waters  arc  exported  to  the 
most  distant  countries,  and  are  efficacious  in  ner- 
vous diseases,  anremic  troubles,  dyspepsia  and 
general  debility.     Pop.    (1900)   8,192. 

Space,  extension  absolute  or  independent 
of  anything  it  may  contain.    Whence  the  idea  of 


space  is  derived  is  a  question  upon  which  schools 
of  philosophy  have  ever  been  divided  between 
two  principal  views,  one  that  the  idea  of  space 
is  original  and  intuitive ;  the  other  that  the  no- 
tion of  space  arises  from  our  experience  of  the 
material  world,  like  our  ideas  of  heat,  color, 
sound,  etc.  The  supporters  of  the  intuitional 
origin  of  the  idea  admit  that  it  does  not  arise 
in  the  mind  until  actual  objects  or  extended  things 
are  presented  to  the  senses ;  but  they  hold  that 
this  contact  with  the  sensible  world  is,  not  the 
cause,  but  the  occasion  of  our  becoming  conscious 
of  what  was  already  in  the  mind.  Hence,  for 
the  iiuuitionists,  the  idea  of  space  is  not  innate; 
but  it  is  the  innate  element  of  the  ideas  of  sense 
which  experience  calls  into  consciousness.  If 
the  idea  of  space  were  got  solely  from  experi- 
ence it  would  not  possess  the  attributes  of  uni- 
versality and  necessity  which  arc  inherent  in 
them :  whatever  is  got  by  experience  can  be 
thought  away ;  but  space  cannot.  Those  who 
hold  the  opposite  view  maintain  that  space  is  an 
abstraction  from  our  experience  of  extended 
things,  just  as  gravity  is  an  abstraction  from 
gravitating  bodies.  From  experience  we  obtain 
various  impressions,  in  the  concrete,  of  things 
possessing  extension ;  from  these  impressions  we 
gain  a  notion  of  extension  in  the  abstract,  or 
space.  Two  questions  arise  in  relation  to  the  ma- 
terial universe,  whichever  view  of  the  origin  of 
the  idea  of  space  we  adopt :  first,  is  the  material 
world  finite  or  infinite?  and  secimdly,  how  is  uni- 
versal space  occupied?  The  answer  to  the  first 
question  is,  that  science  has  not  discovered  any 
limit  to  the  extension  of  the  material  universe. 
With  the  improvement  of  the  instruments  of  re- 
search the  argument  for  an  inconceivably  great 
extension  of  the  material  universe  has  become 
constantly  stronger,  so  that  what  appear  mere 
specks  on  the  field  even  of  instrumental  vision 
may  be  conjectured  to  expand  into  new  spheres 
as  vast  as  all  that  we  can  take  in  from  our  present 
point  of  view,  and  these  again  may  be  bounded 
by  regions  equally  extended:  and  so  in  inliniltim. 
But  we  have  no  means,  either  by  actual  infor- 
mation or  by  analogy,  of  forming  any  opinion  as 
to  the  absolute  infinitude  of  the  cosmos.  The 
other  question,  as  to  the  occupation  of  space  by 
material  things,  turns  upon  the  continuity  or 
non-continuity  of  the  ultimate  particles  of  mat- 
ter. The  distinct  material  forms  that  are  directly 
cognizable  liy  our  senses  —  the  solids,  lluids  and 
gases  that  we  see,  feel,  taste,  smell  —  are  known 
to  be  composed  of  particles  that  are  kept  by  cer- 
tain forces  apart  from  each  other.  But  there 
are  material  forces  —  light,  heat,  electricity,  etc. 
—  which  either  are  regulative  of  the  atomic 
structure  of  matter,  or  are  in  other  ways  re- 
lated to  it,  which  imply  the  existence  of  ma- 
terial media  too  delicate  to  come  directly  within 
the  cognizance  of  our  senses.  These  forces  arc 
forces  of  motion ;  and  as  heat  and  liglit  arc 
known  to  travel  through  vast  spaces  which  con- 
tain no  atmosphere  or  other  sensible  form  of 
matter,  these  spaces  are  supposed  to  be  filled 
with  an  ether  or  subtle  llui(l.  by  the  vibrations 
of  which  this  motion  is  communicated. 

Space   of  Dimensions.     See    Hyimu!    Spacijs, 

GliO.MKTKV    OF. 

Spada,  spii'dii,  Lionello,  It.di.m  painter:  b. 
Bologna  i.';76;  d.  Parma  1622.  He  became  the 
pupil    of   Caravaggio,    with    whom    he    traveled. 


SPADE-FOOT  TOAD  — SPAIN 


On  his  master's  death  he  returned  to  Bologna, 
and  spent  his  latter  days  at  the  court  of  the 
Dul<e  of  Parma.  Among  his  works  (which  are 
well  known  in  European  galleries)  "Saint  Dom- 
inic Burning  the  Heretical  Books,'  and  an  altar- 
piece  in  the  church  of  Saint  Domenico  at 
Bologna,  are  considered  his  best 

Spade-foot  Toad,  a  toad  {Scaphiopus   hol- 

hrookii)  resembling  the  common  toad  in  gen- 
eral appearance  but  differing  from  it  so  greatly 
in  structure  as  to  be  placed  in  a  distinct  family 
(Scaphiopidw).  They  have  teeth  on  both  the 
*upper  jaw  and  the  vomer  bone;  the  bodies  of 
the  vertebrae  are  cupped  in  front;  the  sternum 
is  altogether  cartilaginous ;  the  sacral  transverse 
processes  are  greatly  expanded ;  the  pupil  of  the 
eye  vertical  and  the  side  of  the  foot  is  provided 
with  a  plate-like  appendage  supported  by  car- 
tilage, from  which  they  take  their  name.  The 
spade-foot  is  found  throughout  the  eastern 
United  States,  but  is  in  most  places  rare  and  of 
very  uncertain  occurrence,  appearing  suddenly  in 
great  numbers  and  as  suddenly  disappearing 
some  seasons,  and  again  being  entirely  absent. 
It  lives  in  burrows,  from  which  it  issues  at 
night  or  after  long-continued  rains  to  feed  on 
insects.  Early  in  the  spring  it  breeds,  the  eggs 
being  deposited  in  temporary  rain-pools.  If  the 
season  be  a  dry  one,  development  of  the  tadpoles 
is  much  quickened  by  the  drying  up  of  the 
water,  but  in  wet  seasons  the  larval  period  is  ex- 
tended. Most  remarkable  is  the  voice,  which  is 
so  loud  as  to  astonish  all  who  hear  it  produced 
from  so  small  an  animal.  These  toads  are  very 
noisy  during  the  period  of  reproduction,  but 
soon  after  become  quiet  and  disappear.  Another 
species  {S.  couchii)  is  found  in  Texas  and 
Mexico,  and  five  or  six  more  in  the  latter 
country. 

Spade  Guinea,  an  English  guinea  having 
a  spade-shaped  shield  bearing  the  arms  on  the 
reverse.  They  were  coined  from  1787  to  1799 
inclusive. 

Spaeth,  spath  (Phillip  Friedrich)  Adolph 
(Theodor),  American  Lutheran  clergyman: 
b.  Esslingen,  Wiirtemberg,  29  Oct.  1839.  He 
was  graduated  from  the  University  of  Tiibingen 
1861 ;  was  called  to  Zion's  Church,  Philadelphia, 
Pa.,  in  1864,  and  has  been  pastor  of  Saint 
Johannes  German  Lutheran  Church,  Philadel- 
phia, since  1867.  He  has  also  been  a  professor  in 
the  Lutheran  Theological  Seminary  since  1873, 
and  was  president  of  the  general  council  of  the 
Evangelical  Lutheran  Church  in  North  America 
1880-90.  His  publications  include  'Phoebe,  the 
Deaconess'  (1885)  ;  'Faith  and  Life  as  repre- 
sented by  Martin  Luther*  (1887);  'Biography 
of  Dr.   Charles    Porterfield   Krauth>    (1898). 

Spaghetti,  spa-get'ti.     See  Macaroni. 

Spagna,  span'ya,  Lo,  or  Lo  Spagnuola, 
easel  name  of  Giovanni  di  Pietro,  Italian  painter 
of  the  i6th  century.  He  was  a  pupil  of  Pietro 
Perugino,  whose  name  is  frequently  applied  to 
Spagna's  work.  Very  little  is  known  of  his  life. 
He  lived  in  Spoleto  in  1516.  His  masterpiece 
*The  Madonna  Enthroned'  was  painted  in  1516. 
The  National  Gallery  in  London  contains  his 
'Agony  in  the  Garden,'  which  was  formerly 
attributed  to  Raphael. 


Spagnoletto,  span-yo-let'to,  Lo.  See  Ri- 
BERA  Jose. 

Spahis,  spa'his,  or  Sipahis,  a  part  of  the 
Turkish  cavalry,  which  is  said  to  have  been 
organized  by  Amurath  I.,  the  founder  of  the 
janizaries;  but  which,  since  the  organization  of 
the  Turkish  army  on  the  European  system  has 
given  place  to  regular  cavalry.  The  spahis  were 
composed  of  two  classes :  one  with  red,  the 
other  with  yellow  banners.  The  usual  arms  of 
the  spahis  were  a  sabre,  a  lance,  a  jereed  (a 
dart  about  2  feet  long,  which  was  hurled  with 
great  strength  and  skill),  and  a  second  sabre,  or 
rather  broad-sword,  attached  to  the  saddle. 
Some  of  them  had  bows  and  arrows,  and  also 
pistols  and  carbines ;  but  they  made  little  use 
of  fire-arms.  The  French  call  a  body  of  light 
cavalry  raised  in  Algeria  by  the  name  of  spahis. 
The  name  sepoys  given  to  native  troops  in  India 
by  the  British,  is  the  same  word. 

Spahr,  spar,  Charles  Barzillai,  American 
publicist  and  editor:  b.  Columbus,  Ohio,  20  July 
i860.  He  was  graduated  at  Amherst,  1881,  and 
studied  later  at  Leipsic.  He  was  associate  editor 
of  'The  Outlook,'  1886-1903,  and  since  February 
1904  has  been  managing  editor  of  'Current  Lit- 
erature.' He  has  published  several  articles  on 
economic  topics  and  is  the  author  of  'The  Pres- 
ent Distribution  of  Wealth'  (1896)  ;  and  'Amer- 
ica's Working   People'    (1900). 

Spain,  or  Espaiia,  a  southwestern  kingdom 
of  Europe,  outside  Portugal  (q.v.),  embr;;cing 
the  larger  part  of  the  Iberian  or  Spanish  Pen- 
insula and  lying  between  lat.  36°  and  43"  46'  N. ; 
Ion.  9°  10'  and  3°  15'  E.  It  is  connected  with  the 
Continent  on  the  northeast  by  the  chain  of  tlie 
Pyrenees  separating  it  from  France;  and  is 
bounded  east  and  south  by  the  Mediterranean 
Sea,  west  by  Portugal  and  the  Atlantic  Ocean, 
and  northwest  by  the  Bay  ot  Biscay.  Measured 
diagonally,  the  greatest  length  is  from  Cape 
Creux,  in  the  northeast,  to  Cadiz  in  the  south- 
west, 656  miles ;  greatest  breadth,  from  Cape 
Ortegal  in  the  northwest  to  Cape  Palos  in  the 
southeast,  583  miles ;  but  measured  due  north 
and  south  and  due  east  and  west  the  greatest 
length  is  from  Cape  Penas  to  Tarifa,  540  miles; 
and  the  greatest  breadth  from  Cape  Creux  to 
Cape  Hombre,  Vigo  Bay,  620  miles.  European 
Spain  includes  also  the  Balearic  Islands  in  the 
Mediterranean,  and  the  Canary  Islands  in  the 
Atlantic.  Of  her  former  extensive  possessions 
in  Asia,  Africa,  America,  and  Polynesia,  Spain 
retains  almost  nothing.  Cuba  and  Porto  Rico, 
two  of  the  most  valuable  islands  in  the  West 
Indies,  were  lost  by  her  as  a  result  of  the 
Spanish-American  War  of  1898.  The  Philip- 
pine Islands  off  the  coast  of  Asia  were  also  ceded 
to  the  United  States  on  the  conclusion  of  the 
war.  About  the  same  time  Guam,  one  of  the 
Ladrones,  was  transferred  to  the  United  States, 
and  soon  afterward  the  other  islands  of  the 
group,  together  with  the  Carolines,  were  sold  to 
Germany.  She  still  possesses  some  territory  in 
north  and  northwest  Africa,  besides  the  islands 
of  Fernando  Po.  Ternabon.  etc.,  off  the  west 
African  coast.  The  following  table  gives  the 
area  and  population  of  the  whole  kingdom, 
showing  the  ancient  kingdoms  and  provinces, 
and  the  modern  provinces  into  which  they  were 
divided : 
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Ancient  Kingdoms 
and  Provinces 


Modern 
Provinces 


Area  in 

square 
miles 


New  Castile. 


Old  Castile. 


Leon    . . . 
Asturias 
Galicia  . . 


Estremadura 


Andalusia 


Aragon  .. 
Murcia  . . 
Valencia    . 

Catalonia 


Population 
in  1900 

775.034 
376.814 
200,186 
249,696 
321.580 
338,828 
189,376 
276,003 
150,462 
1 59,243 
200,457 
192,473 
278,561 
386,083 
275,545 
320,765 
627,069 
653,556 
465,386 
404.311 
457,262 
520,246 
362,164 
555,256 
452,659 
260,880 
455,859 
474.490 
492,460 
3S9.0I3 
511,989 
421.843 
244,86f 
246,001 
577.987 
237.877 
806,556 
470,149 
310,828 
1.054,54' 
337.964 
274.590 
299,287 
307,669 
311.361 
195.850 
96.385 
311.649 
358,564 

Total  197.766      18,607,674 

African        Posses- 
sions   243,890  147,000 

Grand  total 441,656       18,754,674 

Besides  Madrid,  the  capital,  pop.  (1900)  539,- 
835,  the  principal  towns  of  over  50,000  inhabi- 
tants are:  Barcelona,  533,000;  Valencia,  213,- 
530;  Seville,  148,315;  Malaga,  130,109;  Murcia, 
".Ii539;  Carthagena,  99.871;  Saragossa,  99.118; 
Bilbao,  83,306;  Granada,  75.900;  Lorca,  69,836; 
Cadiz,  69,382;  Valladolid,  68,789;  Palnia,  63,937; 
Xeres,  63,473;  Cordoba,  58,275;  Satandcr,  54,- 
694,  and  Alicante,  50,142. 

Topography. —  The  coast  line  is  comparatively 
regular  with  gentle  curves,  presenting  few  re- 
markable headlands  or  indentations.  The  inte- 
rior is  much  diversified,  but  its  characteristic  fea- 
ture is  its  centre  tabk-land,  which  occupies  more 
than  a  half  of  the  whole  surface,  and  is  from 
2,000  to  3,000  feet  above  sea-level.  It  is  nearly 
surrounded  by  motmtains  ;  north  by  those  of  the 
Asturias,  a  contiinialion  of  the  Pyrenees,  west 
by  a  branch  of  the  same  mountains  stretching 
southward  through  Galicia,  and  along  the  fron- 
tiers of  Portugal  to  the  banks  of  the  Dnuro,  and 
thence  continued  through  the  south  of  Leon  and 
Estremadura  by  a  series  of  Cordilleras,  which 
finally  become  linked  with  a  branch  of  the  Sierra 
Morena;  south  by  the  Sierra  Morena ;  southeast 
and  cast  by  the  mountains  of  Murcia  and  Ara- 
gon, among  which  the  sierras  Albaracin  and 
Molina  are  the  most  conspicuous ;  and  northeast 


Navarre   

Basque  Provinces. 
Islands  


Madrid    2 

Toledo    5, 

(juadalajara   ....  4 

Cuenca    6 

Ciudad-Real   ....  7, 

Burgos 5i 

Lugrono    1, 

Santander   2, 

Soria   3, 

Segovia    2 

.-\vila 2, 

Palencia 3, 

V'alladolid    3, 

Leon  6, 

Zamora    4, 

Salamanca    4, 

Oviedo   4, 

Coruiia 3. 

Lugo    3i 

Orense   z, 

Pontevedra    ....  i , 

Badajos    8, 

Caceres    8, 

Seville    5, 

Cadiz    2, 

lluelva    4, 

Cordova 5. 

Jaen    5. 

Granada    4. 

Almeria   3. 

Malaga    2, 

Saragossa   6 

Huesca   5 

Teruel    5 

Murcia 4 

Albacete   5 

Valencia   4 

Alicante 2 

Castcllon    2, 

Barcelona    2 

Tarragona   2 

L.crida    4, 

Gerona 2, 

Navarre    4, 

Hiscay    

Guipuzcoa 

Alava   1, 

Balearic  i. 

Canaries   2, 


.997 
,586 
870 
72s 
840 
,650 
945 
,113 
,836 
.714 
.981 
,126 
.043 
.167 
.135 
.940 
,091 
.079 
.787 
.739 
.739 
.687 
.013 
.295 
,809 

>122 
,190 
,184 
.937 
,302 
,824 
,607 
,878 
,491 
.478 
,972 
.352 

ogS 
446 
^985 
451 
775 
,272 
OSS 
849 
728 
205 
860 
808 


by  a  range  which,  commencing  in  the  Sierra 
Moncayo,  stretches  northwest  through  Old  Cas- 
tile, and  there  forms  the  southern  boundary  of 
the  basin  of  the  Ebro.  The  table-land  itself  is 
traversed  throughout  its  whole  breadth,  east  to 
west,  by  two  mountain  ranges.  The  loftier  of 
the  two,  the  Sierra  de  Guadarrama,  divides  the 
table-land  into  two  distinct  portions ;  a  northern 
comprehending  the  kingdoms  of  Old  Castile  and 
Leon,  and  covering  an  area  of  about  44.000 
square  miles,  and  a  southern  comprehending  the 
kingdoms  of  New  Castile  and  Estremadura,  and 
covering  an  area  of  about  48.000  square  miles. 
The  second  great  range  of  the  table-land  lies 
wholly  within  the  latter,  and  commencing  in  the 
Sierra  Albaracin,  on  the  confines  of  Aragon, 
stretches  under  various  names,  among  which 
those  of  the  sierras  of  Guadalupe,  Toledo,  and 
Mamez,  are  most  conspicuous,  nearly  across  the 
centres  of  New  Castile  and  Estrcinadura,  till  it 
is  met  by  the  Sierra  Alpedrena  from  Portugal. 
Besides  these  mountain  ranges  which  thus  bound 
or  traverse  the  table-land,  there  is  the  magnifi- 
cent chain  of  the  Pyrenees,  which,  though  partly 
belonging  to  France,  presents  its  boldest  front 
to  Spain,  and  has  its  loftiest  stimmits  within  it ; 
and  the  Sierra  Nevada,  which  with  its  rainifi- 
cations,  covers  the  greater  part  of  the  south  of 
Andalusia. 

Hydrography. —  The  rivers  are  numerous. 
Their  general  direction  is  that  of  the  great 
mountain  ranges,  flowing  either  eastward  or 
westward.  Those  which  flow  eastward  belong 
to  the  basin  of  the  Mediterranean,  and  those 
which  flow  west  to  that  of  the  Atlantic.  The 
most  important  rivers  of  the  former  basin  are 
the  Ebro,  the  Segura,  which  rises  in  the  most 
western  part  of  Murcia,  in  the  sierra  of  same 
miles,  and  has  an  easterly  course  of  at  least  200 
miles;  the  Jucar,  which,  rising  between  the 
sierras  Molina  and  Albaracin,  flows  for  the  most 
part  through  a  wide  and  fertile  valley,  upward 
of  200  miles ;  and  the  Guadalaviar,  which  has  a 
course  of  about  150  miles.  The  most  important 
rivers  of  the  latter  basin  arc  the  Douro  and 
Tagus,  which,  however,  are  inore  Portuguese 
than  Spanish  rivers;  the  Minho  and  Guadiana, 
also  partly  shared  by  Portugal ;  and  the  Gtiadal- 
quivir.  Considering  the  number  and  height  of 
the  mountain  ranges,  it  is  remarkable  that  Spain 
does  not  possess  a  single  mountain  lake  deserv- 
ing of  notice.  Its  only  expanses  of  standing- 
water  are  the  lagoons  which  line  ^art  of  its 
southeni  and  western  coasts,  and  are  not  only 
devoid  of  beauty,  but  often  poison  the  air  with 
pestilential  vapors. 

Geology  and  Mineral  Resources. —  Almost  all 
the  mountain  ranges  have  a  nucleus  of  granite, 
overlain  by  crystalline  schists.  This  is  partic- 
ularly the  case  in  the  Pyrenees,  the  mountains 
which  .separate  the  two  Casliles,  and  the  basins 
of  the  Douro  and  Tagus,  the  Sierra  Morena,  and 
the  Sierra  Nevada.  In  the  last  the  granite  allJl 
schists  often  give  place  to  immense  masses  of 
serpentine.  The  moimtains  of  .^sturias  consist 
almost  entirely  of  Carboniferous  limestone  and 
sandstone ;  and  the  same  formation  is  largely  de- 
veloped in  the  Sierra  dc  Gador,  and  in  the  deep 
valleys  of  the  Alpujarras.  Secondary  rocks,  still 
higher  in  the  scries,  consisting  of  clialk  and  the 
accompanying  strata,  often  overlie  those  of  the 
Carboniferous  limestone,  and  have  their  largest 
development   in   the   districts    whicli   border   the 
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east  coast.  They  also  form  great  part  of  the 
ridges  which  intervene  between  the  plain  of  La 
Mancha  and  the  Mediterranean.  Tertiary  for- 
mations are  found  partly  on  the  higher  table-land 
in  Old  Castile,  where  they  consist  chiefly  of 
marls  and  gypsum,  and  partly  on  the  plains  of 
Valencia,  Alicante,  Murcia,  Carthagena,  Aguilar, 
and  Granada.  They  also  fill  several  valleys, 
among  others,  those  of  the  Segura,  Lorca,  Lower 
Ebro,  and  Guadalquivir.  The  whole  country 
abounds  with  mineral  wealth,  the  minerals  in- 
cluding in  greater  or  less  quantities  gold,  silver, 
quicksilver,  lead,  copper,  iron,  zinc,  calamine, 
antimony,  tin,  coal,  etc.  In  the  north  (Asturias 
and  Galicia)  there  are  inexhaustible  masses  of 
iron  ore.  This  ore  is  largely  imported  into 
Britain,  and  being  very  free  from  phosphorus 
and  sulphur,  is  excellently  adapted  to  the  Besse- 
mer process.  Iron  is  also  abundant  in  the 
Basque  provinces.  On  the  north  coast  there  are 
important  zinc  mines.  Lead  is  found  in  great 
abundance  in  the  form  of  galena,  the  principal 
centres  of  production  being  Linares,  Cartagena, 
and  Almeria.  About  loo.ooo  tons  of  pig-lead  are 
annually  produced.  In  the  province  of  Huelva, 
in  the  south  of  Spain,  are  immense  deposits  of 
iron  pyrites,  owned  principally  by  English  com- 
panies. The  principal  mines  are  the  Rio  Tinto 
and  the  Tharsis,  the  latter  exporting  annually 
250,000  tons  of  pyrites.  The  ore  contains  47 
per  cent  of  sulphur  and  l->4  to  2^  per  cent  of 
copper,  both  of  which  are  extracted  to  profit  in 
Great  Britain.  Coal  exists  in  various  districts, 
but  is  chiefly  obtained  in  the  Asturias  and  Leon. 
The  crown  formerly  possessed  valuable  mineral 
deposits,  but  has  alienated  the  most  of  them  ex- 
cept the  quicksilver  mines  of  Almaden. 

Climate. —  This,  owing  to  the  physical  con- 
figuration of  the  surface,  varies  much  in  different 
localities.  On  the  elevated  table-land  it  is  both 
colder  in  winter  and  hotter  in  summer  than  usual 
under  the  same  latitude.  In  Madrid,  which  is 
situated  upon  it,  the  mean  temperature  of  winter 
is  about  47°,  of  spring  65°,  of  summer  86°,  and 
of  autumn  about  66°.  In  the  hottest  month  the 
mean  temperature  sometimes  rises  above  89°, 
and  in  the  coldest  falls  below  40°.  The  mean 
annual  temperature  is  between  65°  and  66°.  On 
the  table-land,  in  summer,  the  sky  is  generally 
clear  and  cloudless,  and  rain  seldom  falls,  but 
in  winter  it  both  rains  and  snows  frequently. 
On  the  north  coast  the  climate  is  damp,  and 
injury  is  often  suffered  from  a  superabundance 
of  moisture.  In  the  northwest,  in  Galicia,  a 
piercing  wind,  which  the  Castilians  call  gallcgo, 
often  blows.  In  these  quarters,  in  severe  and 
rainy  winters,  the  cold  is  occasionally  extreme, 
and  the  olive  and  other  southern  fruits  cannot  be 
successfully  grown.  In  the  southeast  districts, 
particularly  in  Murcia  and  Valencia,  a  kind  of 
perpetual  spring  prevails ;  on  the  contrary,  in  the 
south  and  southwest,  in  Granada,  and  other  parts 
of  Andalusia,  the  climate  is  almost  African,  and 
a  wind  called  solaiw,  which  withers  up  vegeta- 
tion and  enervates  the  animal  frame,  often  blows 
for  two  weeks  in  succession.  In  the  west  the 
climate  is  mild  but  variable,  the  summer,  how- 
ever, is  often  very  hot.  Snow  is  confined  chiefly 
to  the  more  mountainous  districts. 

Forestry,  Flora,  Fauna  and  Fisheries. —  The 
mountains  and  many  tracts  of  the  table-land  are 
m  general  very  scantily  supplied  with  trees,  and 
a  want  of  tiijiber,  both  for  fuel  and  economical 


purposes,  is  severely  felt  in  many  quarters.  The 
finest  forests  are  on  the  western  offsets  of  the 
Pyrenees  and  in  the  mountains  of  Asturias.  The 
more  remarkable  trees  are  the  Spanish  chestnut 
and  several  varieties  of  oak,  and  in  particular 
the  cork-oak.  The  flora  of  Spain  is  unrivaled 
by  any  other  European  country  in  the  wealth  of 
its  species.  The  species  of  phoenogamous  plants 
number  over  5,000.  The  endemic  species  is  ex- 
ceptionally numerous ;  the  monotypic  genera  of 
Spain  is  the  most  prolific  of  the  Slediterranean 
region.  (Consult  Willkomm  and  Lange,  '  Prod- 
romus  Flora  Hispanicae,'  1880.)  The  zoology 
of  Spain  includes  a  vast  number  of  species.  Of 
these,  however,  the  only  large  animals  in  a 
wild  state  are  the  wolf,  common  in  all  the  moun- 
tainous districts,  and  the  bear  ana  chamois, 
found  chiefly  in  the  Pyrenees.  In  Biscay  the 
marten  is  frequently  met  with,  and  lynxes,  foxes, 
wildcats,  weasels,  etc.,  are  numerous  in  many 
quarters.  The  chameleon  is  found  in  the  vicinity 
of  Cadiz,  and  monkeys  haunt  the  rock  of  Gib- 
raltar. The  feathered  tribes  are  very  numerous, 
particularly  on  the  coast  and  at  the  mouths  of 
rivers ;  eagles  and  vultures  are  common  in  some 
localities,  and  among  interesting  birds  may  be 
mentioned  the  flamingo,  which  is  abupdant  in 
Certain  marshy  regions  of  the  south,  and  also 
breeds  there.  The  number  of  rivers  and  great 
extent  of  sea-coast  give  great  scope  to  the  fisher- 
man ;  and  some  important  fisheries  are  carried 
on,  particularly  those  of  sardines  in  the  north, 
and  of  tunnies  and  anchovies  in  the  south. 

Agriculture. —  It  is  remarkable  that  Spain, 
though  one  of  the  most  naturally  productive,  is 
also  one  of  the  least  cultivated  of  the  countries 
of  Europe.  More  than  a  third  of  the  land  ca- 
pable of  profitable  cultivation  is  allowed  to  lie 
waste,  and  the  system  of  agriculture  pursued  is 
far  behind  that  of  any  other  European  country. 
The  finest  agricultural  district  is  Valencia, 
where  both  rice  and  corn  are  grown  far  beyond 
the  wants  of  the  actual  population,  and  furnish 
large  supplies  to  those  parts  of  the  interior  w-hich 
are  less  favorably  situated.  After  Valencia, 
Catalonia,  Murcia,  and  some  of  the  northern 
provinces,  raise  the  largest  quantities  of  grain. 
The  more  important  crops  are  wheat,  rice,  maize, 
barley,  and  legumes.  The  culture  of  the  vine  is 
general,  and  great  quantities  of  wine  are  made, 
both  for  home  consumption  and  exportation.  The 
demand  for  the  latter  is  chiefly  confined  to  sherry 
and  the  sweet  wines  of  Malaga  and  Alicante.  A 
considerable  part  of  the  grapes  grown  are  dried 
and  exported  in  this  state,  especially  from  the 
port  of  Malaga.  Nuts,  common  and  pistachio, 
walnuts,  and  chestnuts  grow  in  such  abundance 
as  to  form  important  articles  of  trade.  In  the 
warmer  districts  the  olive,  sugarcane,  and  cot- 
ton-plant are  partially  cultivated.  Fruits  are 
extremely  abundant,  and  include,  in  addition  to 
apples,  pears,  cherries,  plums,  peaches,  and  apri- 
cots, the  almond,  date,  fig,  orange,  citron,  and 
pomegranate ;  and  in  the  lower  districts  of  the 
south,  the  pineapple  and  banana.  Hemp  and 
flax  are  extensively  grown  in  Aragon  and 
Galicia,  and  esparto  grows  in  abundance,  more 
especially  in  Valencia  and  Murcia,  where  it  is  in 
extensive  demand  for  making  ropes,  mats, 
baskets,  etc.,  besides  being  exported.  The  mul- 
berry thrives  well,  and  is  largely  cultivated  for 
rearing  silkworms  in  Valencia,  Murcia,  and 
Granada.     Other  vegetable  products  are  saffron, 
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licorice,  and  barilla.  Much  of  the  higher  part 
of  the  central  table-land,  however,  presents  a 
very  sterile  appearance,  having  a  thin  stony  soil 
and  a  covering  of  heath  and  scanty  pasture ;  still 
extensive  tracts  which  might  be  advantageously 
cultivated  are  left  almost  in  a  state  of  nature,  to 
be  roamed  over  by  cattle,  sheep,  goats,  and 
swine. 

Stock  Raising. —  Among  domestic  animals  the 
horse,  descended  from  breeds  which  the  Moors 
had  introduced,  was  long  celebrated  throughout 
Europe,  but  has  in  recent  times  declined  in  repu- 
tation, though  Andalusia  still  boasts  of  many  fine 
animals.  The  mule  is  generally  preferred  to  the 
horse,  both  for  carriage  and  draft,  and  is  ex- 
tensively reared  in  New  Castile.  Both  it  and  the 
ass  are  generally  of  a  very  superior  description. 
Horned  cattle  are  generally  inferior  and  not 
numerous ;  only  in  a  few  districts  are  cows  kept 
for  dairy  purposes;  bulls,  in  great  demand  for 
the  national  amusement  of  bull-fights,  are 
reared  in  greatest  perfection  in  Andalusia.  The 
favorite  stock  is  the  sheep,  a  considerable  pro- 
portion of  which  belongs  to  the  celebrated  Merino 
breed,  to  which  almost  all  the  other  breeds  of 
Europe  are  more  or  less  indebted  for  improve- 
ment. Goats  also  are  very  numerous,  and  in 
their  flesh,  milk,  and  cheese  furnish  the  favorite 
food  of  the  inhabitants.  Swine  are  kept  in  large 
herds  in  some  parts  of  Estremadura  and  in  some 
of  the  northern  provinces,  where  they  roam  at 
large  in  the  forests. 

Manufactures  and  Commerce. —  In  the  Mid- 
dle Ages  the  manufactures  of  Spain,  particularly 
along  the  coasts  of  the  Mediterranean,  were  in  a 
flourishing  condition,  and  found  an  extensive 
demand,  particularly  in  the  Levant  and  other 
parts  of  the  East.  With  the  expulsion  of  the 
Moors  the  branches  which  they  had  specially 
fostered  sunk  rapidly  into  decay,  and  have  never 
been  revived.  New  demands,  however,  arose  in 
the  West,  and  Spain,  as  the  mother  country,  re- 
serving to  herself  the  sole  supply  of  the  colonies, 
was  able,  for  that  purpose  alone,  to  carry  on  a 
number  of  lucrative  manufactures.  The  loss  of 
these  colonics,  putting  a  sudden  stop  to  the 
demand,  was  followed  by  their  almost  as  sudden 
extinction.  The  circumstances  of  the  country 
since  have  been  the  most  unfavorable  that  can  be 
conceived  to  the  progress  of  any  braucli  of  reg- 
ulai  industry,  and  hence  the  only  manufactures 
of  any  importance  are  to  be  found  in  a  few  of 
the  larger  towns,  especially  Barcelona.  The 
chief  articles  of  export  are  wine,  fruits,  lead, 
iron  ore,  copper  ore,  oils,  cottons,  cattle,  cork, 
won],  and  agricultural  produce.  In  the  year 
1900  the  total  imports  were  of  the  value  of  $172,- 
500,000,  the  exports  of  the  value  of  $145,000,000. 
Among  the  countries  sending  goods  to  Spain, 
Great  Britain  occupies  tlie  chief  place,  France, 
the  L'nited  States,  and  Germany  coming  next  in 
order. 

Communications  and  Shipping. —  Trade  labors 
under  great  disadvantages  from  the  want  of 
pro|)cr  means  of  communication.  The  roads, 
except  the  royal  roads  (f(i»ii)io.f  rcalcs),  are 
generally  wretched;  the  rivers,  though  numerous, 
arc  ill  fitted  for  navigation  ;  and  though  in  recent 
times  much  has  been  done  in  constructing  rail- 
ways and  tramways,  much  more  is  still  recpiircd. 
Hence  the  foreign  trade  is  almost  necessarily 
confinid  to  such  articles  of  raw  produce  as  are 
rniscfl   in   greatest   abundance   and   can   be   most 


easily  conveyed  to  a  seaport.  The  length  oi 
railways  in  Spain  is  over  8,300  miles,  all  privately 
owned.  The  merchant  marine  in  1900  consisted 
of  1,142  vessels  (each  of  100  tons  at  least),  tota' 
tonnage,  541,964  tons;  449  vessels  of  430,996  tons 
burden  being  steamers. 

Money,  Weights,  and  Measures. —  By  a  decree 
of  the  Cortes  in  1868  a  new  monetary  system  was 
introduced  into  Spain,  according  to  which  ac- 
counts are  kept  in  centimos  and  pesetas:  100 
centinios=i  peseta  =  9^2(/.  sterling,  or  one 
franc.  The  gold  coins  are  pieces  of  too,  50,  25, 
20,  10,  and  5  pesetas ;  the  silver  coins  are  pieces 
of  s,  2,  I  pesetas,  and  25  and  20  centimos.  The 
bronze  coins  are  pieces  of  10,  5,  2,  and  i  centi- 
mos. The  weights  and  measures  are  precisely 
the  same  as  those  of  France,  with  no  other 
change  than  a  slight  one  of  names,  the  metre  be- 
coming the  metro,  the  litre  the  litro,  and  so  on. 

Government.— \Jp  to  1868  the  government  of 
Spain,  which  was  that  of  a  hereditary  constitu- 
tional monarchy,  was  regulated  by  a  constitution 
adopted  in  1837,  and  subsequently  modified  in 
1845.  After  the  deposition  of  Isabella  II.  a 
new  constitution  was  drawn  up  by  the  Cortes, 
elected  by  universal  suffrage.  This  constitu- 
tion bore  date  l  June  l86g,  and  modified  con- 
siderably the  previous  one.  According  to  it, 
"all  powers  emanate  from  the  nation.  The 
power  to  make  laws  resides  in  the  Cortes. 
The  sovereign  sanctions  and  promulgates  the 
laws.  The  executive  power  resides  in  the  sov- 
ereign, who  exercises  it  by  means  of  ministers. 
The  tribunals  e.xercise  the  judicial  power." 
After  the  abdication  of  King  Amadeo  in  Febru- 
ary 1873,  Spain  changed  its  form  of  government 
to  that  of  a  federative  republic,  until  the  proc- 
lamation, as  king,  of  Alfonso  XII.,  31  Dec.  1874, 
when  the  constitution  of  1869  was  again  brought 
into  force.  A  new  constitution,  however,  was 
proclaimed  in  1876,  when  certain  amendments 
were  introduced.  According  to  the  enactments 
at  present  in  force  Spain  is  governed  constitu- 
tionally, the  executive  power  residing  in  the 
king,  the  legislative  in  the  king  and  Cortes  (or 
parliament)  conjointly.  The  Cortes  consists  of 
two  independent  bodies,  or  bodies  of  equal  au- 
thority, the  Senate  and  the  Congress.  The 
members  of  the  Senate  form  three  classes, 
namely,  senators  in  their  own  right,  not  to  exceed 
80  in  number;  life  senators  nominated  by  the 
crown,  100  in  number;  and  elected  senators,  180 
in  number.  The  senators  in  their  own  right  in- 
clude royal  princes  who  have  attained  their  ma- 
jority ;  grandees  of  the  kingdom  who  are  in  pos- 
session of  an  income  of  60,000  pesetas,  or  about 
$12,000;  captains-general  in  the  army,  admirals 
of  the  navy ;  the  archbishops,  the  patriarch  of  the 
Indies,  the  presidents  of  the  council  of  state,  the 
supreme  tribunal,  and  several  other  similar  func- 
tionaries. The  elective  senators  are  chosen  by 
the  corporations  of  state,  such  as  provincial  leg- 
islatures, universities,  the  ecclesiastical  bodies, 
etc.,  and  the  citizens  who  are  the  largest  payers 
of  state  burdens,  and  this  portion  of  the  Senate 
is  renewed  by  one  half  every  five  years,  or  alto- 
gether when  the  body  is  dissolved  by  the  sov- 
ereign. The  Congress,  or  second  legislative  body, 
is  to  comprise  at  least  one  deputy  to  each  50,000 
of  the  population.  The  Cortes  must  meet  each 
year,  and  its  sessions  arc  to  be  convoked,  sus- 
pended, or  closed  by  the  king.  No  project  can 
become    law    until    after   it   has   been    voted    in 
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both  bodies.  Projects  of  finance  or  taxation 
must  be  presented  to  the  Congress  before  being 
submitted  to  the  Senate. 

finances. —  The  revenue,  raised  chiefly  by 
direct  and  indirect  taxation,  stamp-duties,  gov- 
ernment monopolies,  colonial  revenue,  and  in- 
come from  state  property,  amounted,  according 
to  the  budget  of  1901-2,  to  $195,000,000,  the  ex- 
penditure being  somewhat  less.  The  public  debt, 
consolidated  and  floating,  amounts  to  over 
$1,930,000,000,  with  an  annual  interest  of  nearly 
$80,000,000. 

Army  and  Navy. —  The  army  has  been  reor- 
ganized after  the  model  of  that  of  France.  The 
military  forces  consist  of  three  bodies  —  a  per- 
manent army,  an  active  reserve,  and  a  sedentary 
reserve.  The  permanent  army  consists  of  a 
force  which  may  be  annually  fixed  by  the  Cortes. 
All  Spaniards  above  the  age  of  19  are  liable  to 
be  drawn  for  the  permanent  army,  in  which  they 
have  to  serve  three  years.  The  active  reserve  is 
composed  of  all  young  men  who,  without  reckon- 
ing three  years  of  active  service,  shall  have 
exceeded  the  number  of  years  fixed  by  law  for 
the  permanent  force.  The  position  of  these  men 
is  that  of  soldiers  upon  six  months'  furlough 
vi'ithout  pay.  The  sedentary  reserve  consists  of 
all  those  men  who,  proceeding  from  the  recruits, 
shall  have  had  three  years'  effective  service. 
The  term  of  service  in  the  sedentary  reserve 
is  six  years.  Exemption  from  service  may  be 
purchased  for  $300.  According  to  a  law  of  1870, 
modified  by  laws  in  1877,  1878,  1882,  and  1885, 
the  army  is  recruited  by  the  method  of  conscrip- 
tion. The  kingdom  is  divided  into  eight  army- 
corps  districts,  with  headquarters  at  Madrid, 
Seville,  Valencia,  Barcelona,  Saragossa,  Burgos, 
Valladolid,  and  Corunna.  The  strength  of  the 
permanent  army  for  1900  was  returned  at 
117,774  in  peace  and  over  1,000.000  in  war.  The 
naval  force  consists  of  about  14,000  sailors,  with 
about  9,000  marines.  The  navy  was  almost  to- 
tally destroyed  or  captured  in  the  war  with  the 
United  States,  but  efforts  are  being  made  to 
recover  Spain's  position  in  this  respect.  At  pres- 
ent she  has  only  one  battleship,  and  that  of  the 
second  class,  and  very  few  cruisers,  coast-defense 
vessels,  etc. 

Ethnology. —  The  inhabitants  of  Spain  consist 
chiefly  of  Spaniards  proper,  composed  of  a  mix- 
ture of  ancient  aborigines,  Romans,  Visigoths, 
Vandals,  and  Suevi ;  but  partly  also  of  three 
other  distinct  races  —  Basques,  occupying  the 
provinces  to  which  they  give  their  name,  and 
forming  about  one  twenty-fourth  of  the  whole 
population;  Moors  who,  in  the  general  expul- 
sion of  their  countrymen,  found  refuge  in  sev- 
eral valleys  in  the  kingdom  of  Granada  and 
the  Castiles,  and  whose  descendants,  unmingled 
with  the  other  inhabitants,  are  still  living  there 
to  the  number  of  about  60.000;  and  Gitanos,  or 
g>-psies,  who  are  found  diffused  over  all  parts 
of  the  Peninsula.  The  Spaniards  proper,  to 
whom  only  it  is  necessary  here  to  advert,  are  of 
middle  stature,  well  formed,  of  a  sallow  hue, 
sharp  features,  dark  hair,  and  keen  black  eyes. 
In  diet  the  Spaniards  are  frugal  and  temperate. 
Their  wants  being  thus  comparatively  few,  are 
easily  satisfied,  and  furnish  no  strong  stimulus 
to  exertion.  Indolence  accordingly  is  a  prevail- 
ing vice,  and  the  highest  ambition  generally  felt 
is  to  be  able  to  live  without  doing  anything.  In 
their  intercourse  with  strangers  they  are  re- 
served, taciturn,  and  stand  much  upon  their  dig- 


nity, afraid  apparently  of  its  being  encroached 
upon  by  undue  familiarity;  but  on  finding  what 
they  conceive  to  be  their  true  place  properly 
recognized,  they  lay  aside  their  restraint,  form 
strong  attachments,  and  become  the  most  agree- 
able of  companions.  With  their  natural  indo- 
lence there  is  a  strange  mixture  of  enthusiasm, 
and  when  their  passions  are  once  roused  there 
are  few  extravagances  or  excesses  of  which  they 
are  not  capable.  In  favorable  circumstances  this 
part  of  their  character  has  often  manifested  itself 
in  chivalric  exploits. 

Language,  Literature,  and  Art. —  See  Spain, 
Language,  Literature  and  Art  of. 

Population. —  The  population  of  continental 
and  insular  Spain  as  shown  m  the  table  of  prov- 
inces in  1900  was  18,607,674;  with  the  neighbor- 
ing dependencies  on  the  north  and  west  coast  of 
Africa  (10,412)  it  amounted  to  18,618,086.  Of 
this  total  9.087,821  were  males,  9,530,265  females. 
The  foreign  population,  chiefly  resident  in  Barce- 
lona, Cadiz,  Gerona,  and  Madrid,  numbered 
42,400.  The  northern  Basques,  differing  in  race 
and  language  from  the  rest  of  Spain,  number 
440,000;  the  southern  Moriscos  number  60,000; 
there  are  50,000  gypsies,  and  a  small  number  of 
Jews. 

Religion  and  Education. —  The  state  religion 
is  Roman  Catholic.  The  Church  is  governed  by 
10  archbishops  and  59  bishops,  but  two  of 
the  former  and  five  of  the  latter  have  their 
dioceses  beyond  sea.  The  number  of  parishes 
is  about  21,000.  In  1837  all  the  convents  of 
monks,  with  a  few  exceptions,  were  suppressed, 
and  their  revenues,  subject  to  a  provision  for 
existing  members,  confiscated  to  the  state.  At 
the  period  of  extinction  the  number  of  convents- 
was  1,940.  with  30,906  monks;  there  are  still  161 
with  1,684  monks,  and  1,027  with  14,592  nuns. 
Since  the  last  revolution  toleration  of  all  de- 
nominations has  been  decreed.  Up  to  the  end 
of  the  l8th  century  education  in  Spain  stood  at 
about  the  same  level  as  in  other  continental  na- 
tions, and  it  is  a  mistaken,  though  a  current, 
notion  to  regard  it  as  having  been  inferior  to 
the  schooling  of  the  times.  Since  then  the  fre- 
quent political  upheavals  and  revolutions  have 
done  much  to  cripple  and  retard  the  educational 
development  of  the  country.  Until  1808  pub- 
lic education  was  entirely  in  the  hands  of  the 
clergy,  but  since  then  enactments  have  been 
passed  transferring  it  to  the  care  of  the  govern- 
ment, and  though  little  money,  owing  to  the- 
poverty  of  the  country,  is  granted  from  the  pub- 
lic funds  for  the  purposes  of  education,  govern- 
ment superintendence  has  recently  effected  a 
very  marked  improvement. 

Local  Government. — The  various  provinces- 
and  communes  are  governed  by  their  own 
municipal  laws  with  local  administration.  Every 
comniune  has  its  own  elected  ayuntamiento, 
consisting  of  from  5  to  39  regidores  or 
con.'sejalcs,  _  and  presided  over  by  the  alcalde. 
Each  province  has  its  diputacio  provincial  01 
parliament,  whose  members  are  elected  by  the 
ayuntamientos,  and  in  which  are  vested  large 
political  powers.  It  meets  annually,  and  is  perma- 
nently represented  by  the  consejo  provincial,  a 
committee  of  its  members. 

History. — Spain  was  known  to  the  Greeks  and 
Romans  as  Spania.  Hispania,  and  Iberia.  The 
most  ancient  inhabitants  of  Spain  appear  to  have 
been  the  Iberians,  who  also  extended  beyond  the 
Pyrenees   into   Gaul   as   far  as  the   Rhone.     To 
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these  afterward  were  joined  certain  tribes  of 
Celts,  who  succeeded  in  making  a  settlement  for 
ihemselves  in  the  country  after  sanguinary  con- 
tests with  the  aborigines.  In  process  of  time  the 
two  races  were  amalgamated  into  one,  and  went 
under  the  common  appellation  of  Celtibcrians. 
These  occupied  principally  the  high  table-land 
in  the  centre  of  the  country.  The  other  parts 
were  occupied  by  tribes  of  Iberians  and  Celts 
who  had  never  intermingled.  Pure  Iberian 
tribes,  from  whom  are  descended  the  modern 
Basques,  were  to  be  found  in  the  Pyrenees  and 
on  the  coasts,  while  the  unmixed  Celts  inhabited 
the  northwestern  corner  of  the  country,  corre- 
sponding to  modern  Galicia.  The  Phoenicians 
were  the  first  civilized  nation  who  made  a 
descent  on  the  Peninsula,  and  founded  settle- 
ments there.  Somewhat  later  the  Greeks  made 
their  appearance,  and  among  other  colonies, 
founded  Saguntum.  But  more  important  than 
any  of  these  were  the  colonies  established  by 
the  Carthaginians.  The  history  of  Spain,  in- 
deed, only  properly  begins  with  the  Carthaginian 
invasion,  about  238  b.c.  Previous  to  that  almost 
all  that  was  known  of  the  country  was  the  exist- 
ence of  the  two  commercial  states  of  Tartessus 
and  Gades,  both  in  the  west.  The  former  of 
these,  supposed  to  have  been  the  Tarshish  of 
Scripture,  was  much  visited  by  Phoenician  ships 
by  reason  of  its  mineral  wealth.  After  the  first 
Punic  war  the  Carthaginians  began  to  establish 
themselves  in  Spain ;  large  tracts  of  territory 
were  brought  under  their  sway  by  Hamilcar 
(238-22()).  and  again  by  Hasdrubal  (228-221); 
and  among  the  cities  founded  by  them  was  New 
Carthage,  the  modern  Carthagena,  which  soon 
became  a  celebrated  emporium.  The  subjected 
territory  extended  as  far  north  as  the  Iberus 
(Ebro).  Pressed  by  the  Carthaginians,  the 
Greek  colonies  of  Saguntum  and  Emporia:  ap- 
plied for  aid  to  the  Romans,  who  already  had 
had  their  jealousy  roused  by  the  successes  of 
their  great  rival.  The  Romans  interfered,  and 
a  treaty  was  then  concluded  between  the  tw-o 
great  powers,  in  terms  of  which  the  Cartha- 
ginians bound  themselves  not  to  extend  their 
conquests  beyond  the  Iberus.  The  city  of 
.Saguntum  was  on  the  west  side  of  the  river,  but 
under  Roman  protection,  and  the  capture  of  it 
y  Hannibal  in  219  was  the  immediate  cause 
f  the  second  Punic  war,  which  was  partly  car- 
ried on  in  Spain,  and  which  in  206  caused  the 
total  expulsion  of  the  Carthaginians  from  the 
Peninsula.  The  Romans  now  undertook  tlie 
subjugation  of  the  entire  ccjuntry,  but  in  this 
they  did  not  completely  succeed  until  after  a  war 
of  about  200  years'  duration,  in  which  the  ex- 
ploits of  the  Lusitanian  V'iriathus,  the  heroic 
resistance  and  final  downfall  of  Xumantia 
f'33).  and  the  temporary  independence  of  a  part 
'f  the  country  under  the  gallant  Sertorius 
'•"^4-73).  form  brilliant  episodes.  The  Canta- 
iirians,  ."Vsturians,  and  other  tribes  in  the  moun- 
tains of  the  north,  were  the  last  to  yield,  but 
were  finally  subjugated  by  .-Xugustus  and  his 
generals,  and  Spain  was  converted  into  a  Roman 
province.  Previous  to  this  the  Peninsula  had 
been  divided  by  the  Romans  into  two  parts,  an 
eastern  and  a  western,  separated  from  each  other 
by  the  Iberus,  called  respectively  Hispania  Cite- 
rior  and  Hispania  Ulterior;  but  Augustus  made 
a  new  division  of  the  country,  forming  it  into 
three  provinces  —  Tarraconensis.  Hxtica,  and 
Lusitania.      Tarraconensis    and    Lusitania    were 


erected  into  imperial  provinces,  and  administered 
by  legates  ;\vhilc  Bietica,  which  still  remained 
for  a  long  time  a  senatorial  province,  was  placed 
under  the  authority  of  a  proconsul  invested  with 
civil  authority  only.  Until  the  reign  of  .\nlo- 
ninus  Pius,  who  granted  to  all  his  subjects  a 
uniform  constitution  and  laws,  the  cities  of 
Spain  were  ruled  by  different  laws.  Thtse  and 
other  measures  made  Spain  one  of  the  most 
flourishing  provinces  of  the  empire,  and  a  centre 
of  Roman  civilization.  Some  of  the  most  dis- 
tinguished Latin  writers  under  the  empire  were 
natives  of  Spain,  such  as  the  two  Senecas,  Lucan, 
Martial,  Quintilian,  and  others.  Christianity 
was  early  introduced  into  Spain,  and  after  the 
conversion  of  Constantine  the  Great  became  the 
dominant  religion  there.  The  disorganization 
and  confusion  consequent  upon  the  fall  of  the 
Roman  Empire  facilitated  the  conquest  of  the 
country  by  the  \'anda!s,  who  made  themselves 
masters  of  a  part  of  Southern  Spain,  which  from 
them  received  the  name  of  Vandalusia  (now 
Andalusia)  ;  the  Suevi,  who  established  theni- 
selves  in  the  region  now  known  as  Galicia;  and 
the  Alans,  who  gained  possession  of  Lusitania, 
now  Portugal.  These,  however,  were  soon  after- 
ward attacked  by  the  Visigoths,  who,  after 
many  years'  struggle,  succeeded  in  reducing  the 
whole  Peninsula  to  their  sway.  The  Vandals 
of  Andalusia,  unable  to  withstand  them,  with- 
drew into  .-Vfrica  in  428,  and  from  467  to  484 
the  great  Euric  extended  the  kingdom  of  the 
Visigoths  by  the  e.xpuIsion  of  the  Romans,  and 
gave  them  their  first  written  laws;  while  Leovi- 
gild  in  585  overthrew  the  kingdom  of  the  Suevi 
in  Galicia.  Under  Leovigild's  successor,  Rec- 
cared  I.,  the  introduction  of  the  Catholic  faith 
in  586  gave  the  corrupt  Latin  language  the  pre- 
dominance over  the  Gothic,  and  after  that  time 
the  unity  of  the  Spanish  nation  was  maintained 
by  the  Catholic  religion  and  the  political  inllu- 
ence  of  the  clergy.  But  after  retaining  the  mas- 
tery of  the  country  for  nearly  two  centuries  the 
Visigoths  were  in  their  turn  conquered  by  the 
Arabs  or  Moors  of  Africa,  who  had  come  across 
at  the  invitation  of  the  family  of  Alaric,  the 
latter  being  eager  to  avenge  themselves  on  their 
countrymen  for  being  passed  over  in  the  election 
of  king.  King  Roderic  fell  in  the  seven  days' 
battle  against  Tarik  at  Xeres  de  la  Frontera.  in 
Andalusia,  in  711.  After  that  the  greatest  part 
of  Spain  became  a  province  of  the  caliphs  of 
Bagdad. 

For  some  years  after  their  conquest  of  Spain 
the  Moors  held  it  as  a  dependency  of  the  prov- 
ince of  North.  Africa ;  but  it  was  afterward 
(717)  governed  by  emirs  appointed  by  the  ca- 
liphs of  Damascus.  The  policy  of  the  Spanish 
emirs  was  to  extend  the  Moorish  di'minion 
beyond  the  Pyrenees  into  Gaul,  and  the  40  years 
of  their  rule  was  marked  by  much  bloodshed  and 
anarchy,  conseipient  on  their  disregard  of  inter- 
nal affairs.  .Miout  the  yrar  750  .Abd  er  Rhamaii 
I.,  the  last  caliph  of  the  dynasty  nf  the  Ommiades, 
having  been  driven  from  Damascus,  where  he 
was  replaced  by  the  .Miassides,  succeeded  in 
overthrf)wiiig  the  government  of  the  latter  in 
Spain,  and  established  the  independent  caliphate 
of  Cor<lova.  which  under  .\h<\  er  Rhaman  III.  and 
his  son  llakkem  II.,  who  died  in  Q76.  reached  its 
zenith  of  power  anil  prosperity.  After  the  depo- 
sition of  Ilescham  111,  the  o.iliphate  rapidly  de- 
clined, for  when  that  event  Ini.k  place  the  various 
governors  of  provinces  declared  themselves  inde- 
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pendent,  and  assumed  the  title  of  king's.  Thus 
Arabian  princes  reigned  at  Saragossa,  Toledo, 
Valencia,  and  Seville,  where  not  only  the  lan- 
guage but  also  the  manners  of  the  Moors  at 
that  time  prevailed  almost  universally.  Still  the 
free  exercise  of  their  religion  was  allowed  to  the 
Christians,  and  also  the  retention  of  their  lan- 
guage, laws,  and  magistrates. 

Meantime  the  Visigoths,  who  had  succeeded 
in  maintaining  their  independence  in  the  moun- 
tains of  Asturia  and  Galicia,  founded  under 
Pelayo  in  718  the  kingdom  of  Oviedo.  The  sec- 
ond successor  of  Pelayo,  Alfonso  I.  the  Catho- 
lic, conquered  Galicia,  with  a  part  of  Leon  and 
Castile,  and  assumed  the  title  of  king  of  the 
Asturias.  The  remainder  of  Leon  was  con- 
quered by  Alfonso  III.,  whose  son  Ordofio  IL, 
transferred  his  residence  to  the  city  of  Leon, 
and  called  his  dominion  the  kingdom  of  Leon 
(914).  The  kingdom  of  Navarre  came  into 
existence  in  the  gth  century.  It  formed  a  part  of 
the  Spanish  territory  of  Charlemagne,  obtained 
by  conquest  from  the  Arabs,  and  extending  south 
of  the  Pyrenees  as  far  as  the  Ebro.  Near  the 
sources  of  the  Ebro  and  Pisuerga  arose  even  ear- 
lier the  kingdom  of  Castile.  At  first  a  small 
republic,  consisting  of  only  a  few  towns,  it 
appears  afterward  as  a  county  with  a  consider- 
ably enlarged  territory,  and  somewhat  later  its 
princes  assumed  the  title  of  king.  In  1037,  after 
the  death  of  the  last  king  of  Leon,  Ferdinand  I. 
of  Castile  united  that  kingdom  with  his  own,  and 
Castile  was  henceforth  the  most  powerful  Span- 
ish state.  Aragon,  Galicia,  Portugal,  Murcia, 
and  other  states  owed  their  origin  to  the  pre- 
vailing custom  of  dividing  a  kingdom  among  the 
sons  of  a  deceased  monarch.  Though  frequently 
at  war  with  each  other  the  Christian  princes 
generally  united  against  their  common  foe  the 
Moors,  who  were  daily  becoming  less  able  to 
cope  with  them.  About  the  end  of  the  nth  cen- 
tury iMohammed  of  Cordova  and  Seville  applied 
for  assistance  against  Alfonso  VI.  of  Leon  and 
Castile  to  the  Almoravides,  the  founders  of  the 
Empire  of  Morocco.  In  compliance  with  the 
request  of  Mohammed  the  Almoravides  entered 
Spain,  and  gained  some  successes  over  Alfonso ; 
but  they  then  turned  upon  Mohammed  himself, 
obliging  him  to  yield  them  a  portion  of  his  ter- 
ritory, and  the  Almoravide  sovereign  was  ulti- 
mately acknowledged  sole  monarch  of  Moham- 
medan Spain.  The  Almoravides,  however,  were 
overpowered  in  their  turn  by  another  !Mohamme- 
dan  tribe,  the  Almohades,  about  the  middle  of 
the  I2th  century.  JNleanwhile  the  Christian  kings 
were  making  still  further  encroachments  on  the 
territory  in  possession  of  the  Mohammedans, 
and  after  the  great  victory  they  obtained  over 
the  Almohades  on  the  plains  of  Tolosa,  in  the 
Sierra  Morena,  in  1212,  there  remained  to  the 
Arabians  only  the  kingdoms  of  Cordova  and 
Granada,  and  even  these  were  soon  afterward 
obliged  to  recognize  the  supremacy  of  Castile. 
The  two  most  important  Christian  states  of 
Spain  were  Aragon  and  Castile,  and  they  ulti- 
mately absorbed  all  the  others.  Aragon,  which 
had  been  wrested  from  the  Moors  by  Sancho 
III.,  and  left  as  an  independent  kingdom  to  his 
son  Ramiro,  fell  by  inheritance  in  1131  to  the 
counts  of  Catalonia,  and  was  afterward  greatly 
enlarged  under  successive  kings.  Jayme  I.  wrested 
from  the  Moslems  the  island  of  Majorca  in 
1229.  and  the  whole  of  the  kingdom  of  Valencia 
in  1239.     Pedro  III.  married  Constance  of  Sic- 


ily, and  notwithstanding  the  opposition  of  the 
Pope  took  possession  of  that  island  after  the 
massacre  of  the  Sicilian  Vespers  (see  Sicilian 
Vespers)  in  1282.  Jayme  II.  effected  the  con- 
quest of  Sardinia  in  1326,  and  Alfonso  V.  united 
Naples  with  his  kingdom.  Meanwhile  the 
internal  affairs  of  the  kingdom  had  been  thrown 
into  confusion  through  civil  dissension  resulting 
from  the  heavy  imposts  laid  upon  the  people ; 
but  a  remedy  was  found  in  increasing  the  power 
of  the  Cortes.  Aragon  was  the  first  Christian 
state  in  which  the  third  estate  obtained  a  legal 
position.  The  Cortes,  consisting  of  representa- 
tives of  the  nobility,  of  the  clergy,  and  of  the 
towns,  received  more  extensive  privileges,  and 
the  king  could  not  act  in  important  matters  with- 
out their  consent.  On  the  extinction  of  the 
Catalonian  line  of  princes  Ferdinand,  infante 
of  Castile,  was  elected  king  by  the  Cortes  in 
1412,  and  his  descendants  ruled  over  Aragon 
until,  through  the  marriage  of  Ferdinand  V.  of 
Aragon  with  Isabella  of  Castile,  Christian  Spain 
was  consolidated  into  one  kingdom.  Ferdinand 
I.,  second  son  of  Sancho,  was  the  first  king  of 
Castile  in  1033,  and  as  already  mentioned  joined 
the  kingdom  of  Leon  to  the  crown  of  Castile. 
He  waged  successful  war  with  the  Moors,  took 
several  towns,  and  exacted  tribute  from  the 
Mohammedan  king  of  Toledo.  It  is  to  this  reign 
that  the  greater  number  of  the  exploits  of  the 
famous  Rodriguez  Diaz  de  Bivar,  known  under 
the  name  of  Cid,  belongs ;  and  according  to 
Viardot  the  establishment  of  the  Cortes  dates 
from  the  same  reign.  Under  Alfonso  VI. 
Castile  acquired  an  accession  of  importance 
through  the  annexation  to  it  of  the  crowns  of 
Leon  (which  had  become  again  disunited),  Gal- 
icia, and  Navarre,  and  above  all  through  the  con 
quest  of  Toledo  and  its  territory,  out  of  which 
was  formed  New  Castile.  Notwithstanding  the 
success  of  its  arms  the  country  suffered  much. 
Oppressed  by  taxes  and  desolated  by  war  it  was 
far  from  being  in  a  prosperous  condition.  Un- 
der Ferdinand  III.,  who  ascended  the  throne  in 
1217,  Cordova,  Jaen,  Alcala,  Seville,  Cadiz,  and 
other  places  were  wrested  from  the  infidels;  and 
again  under  his  successor  .Alfonso  X.  (1252-80) 
further  conquests  were  made,  though  some  losses 
were  also  sustained.  To  the  latter  prince  is  due 
the  introduction  of  the  third  estate  into  the 
national  assemblies,  and  the  adoption  of 
the  vernacular  for  public  acts.  Alfonso  XI. 
(1324-50),  like  his  predecessors,  spent  most  of 
his  time  in  warring  with  the  Moors ;  he  gained 
in  1340  the  celebrated  battle  of  Salados,  and 
made  himself  master  of  Algesiras  in  1344.  In 
1465  Henry  IV.  was  deposed  by  his  turbulent 
vassals,  and  the  crown  given  to  Isabella,  whose 
marriage  with  Ferdinand  of  Aragon  in  1469  led 
to  such  important  results.  The  marriage  of 
these  two  sovereigns  did  not  lead  imniediately 
to  a  complete  coalescence  of  the  two  kingdoms, 
for  they  retained  the  separate  administration  of 
their  respective  dominions.  But  in  concert  with 
their  great  minister  Cardinal  Ximenes.  they  pro- 
ceeded harmoniously  with  the  work  of  fusing 
all  the  states  of  Spain,  which  still  differed  in 
religion,  customs,  and  laws,  into  a  political  and 
ecclesiastical  unity,  at  the  same  time  seeking  to 
strengthen  the  royal  authority  at  the  expense  of 
the  clergy,  the  aristocracy,  and  the  towns.  By  a 
severe  administration  of  justice,  and  by  the  in- 
stitution of  the  Santa  Hermandad.  or  Holy 
Brotherhood  —  a    body    of    about    2,000    police 
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armed  and  mounted  for  the  purpose  not  only 
of  putting  down  the  robberies  and  violence  which 
everywhere  abounded,  but  also  of  forming  a 
check  on  the  power  of  the  nobility  —  order  was 
established  throughout  the  country.  The  royal 
power  was  moreover  strengthened  and  extended 
by  the  establishment  of  the  Inquisition  (q.v.). 
Warfare  also  was  carried  on  by  Ferdinand 
against  the  Moors  of  Granada,  which,  under- 
taken in  1481,  culminated  10  years  later  in  the 
reduction  of  the  capital  of  that  kingdom,  which 
surrendered  to  Ferdinand  25  Nov.  1491.  With 
the  fall  of  Granada  fell  the  Moslem  empire  in 
Spain,  after  having  existed  nearly  seven  cen- 
turies and  a  half,  and  Spain,  with  the  exception 
of  Navarre,  was  now  consolidated  into  one  great 
kingdom.  An  order  was  issued,  30  ]\Iarch  1492, 
for  the  expulsion  of  all  Jews  who  did  not  sub- 
mit to  be  baptized,  whereupon  nearly  the  whole 
race,  rather  than  sacrifice  their  religion  to  their 
worldly  interests,  left  the  country.  In  this  sen- 
tence of  banishment  the  Moors  were  also  in- 
cluded, and  the  departure  of  the  industrious 
Jews  and  Moors  proved  a  fatal  blow  to  the 
flourishing  commerce  of  the  country,  which  was 
further  affected  by  the  discovery  of  America  by 
Columbus  in  1492,  this  being  the  means  of  with- 
drawing much  of  the  activity  of  the  nation  from 
the  improvement  of  the  mother-country.  While 
Spain  consummated  its  complete  political  con- 
solidation at  home  by  the  conquest  of  Navarre, 
the  conquest  of  Naples  by  Gonsalvo,  and  still 
more  the  occupation  of  large  portions  of  North, 
Central,  and  South  America  by  Spanish  generals, 
soon  raised  the  new  kingdom  to  the  front  rank 
of  European  powers.  Ferdinand  was  succeeded 
in  I.il6  by  his  grandson  Charles  I.  (Charles  V. 
of  Germany),  who  permanently  united  Castile 
and  Aragon.  (See  Ch.\rles  V.)  At  the  begin- 
ning of  his  reign  serious  insurrections  broke 
out  in  Valencia  and  Castile,  where  the  people 
demanded  a  more  liberal  constitution;  but  they 
were  soon  quelled,  and  resulted  in  the  abolition 
of  the  principal  rights  of  the  towns,  the  restric- 
tion of  the  powers  of  the  Cortes,  and  a  stronger 
attachment  of  the  clergy  and  nobility  to  the 
crown.  The  victory  of  tlie  Spaniards  at  Pavia 
24  Feb.  1525,  which  made  Francis  I.  the  prisoner 
of  Charles,  and  the  expedition  against  Tunis 
and  .Mgicrs,  extended  the  fame  of  the  Spanish 
arms  throughout  Europe.  But  these  wars,  to- 
gether with  those  carried  on  against  the  Prot- 
estants of  Germany,  against  the  people  of  Ghent 
in  the  Netherlands,  and  against  Pope  Clement 
Vn.  in  Italy,  exhausted  the  revenues  of  the 
country.  The  immense  wealth  that  flowed  in 
from  Mexico,  conquered  by  Cortes  in  1518,  and 
from  Peru  and  Chile,  conquered  by  Pizarro  and 
.Mmagro  in  1531,  was  not  suflicient  to  supply 
the  demands  of  the  royal  treasury,  and  though 
the  taxes  were  largely  increased  a  heavy  debt 
had  to  be  contracted.  With  the  reign  of  Philip 
II.  (1556-98),  the  son  of  Charles,  the  great 
monarchy  began  to  decline.  Oppression  and  relig- 
ious intolerance,  war,  and  insurrections,  occa- 
sioned the  loss  of  the  Netherlands  and  depopu- 
lated the  rest  of  the  monarchy ;  and  the  conquest 
of  Portugal,  which  remained  united  with  Spain 
from  1581  to  1640,  could  not  prevent  its  decay. 
England  and  Holland  triumphed  over  the  naval 
force  of  Spain,  and  destroyed  her  commerce; 
and  Philip  died  in  1598  a  bankrupt.  This  calam- 
iliuis  period  was  nevertheless  the  golden  age  of 
I'tcraturc   and    art    in    Spain,    and    the    Spanish 


language  and  fashions  controlled  the  courts  of 
Europe.  Under  the  reign  of  the  indolent  and 
incapable  Philip  111.  (1598-1621)  the  country 
took  still  greater  strides  toward  decay.  The 
Duke  of  Lerma,  his  insatiable  favorite,  in  order 
to  augment  his  own  fortune  and  that  of  his 
partisans,  squandered  in  a  most  scandalous  man- 
ner the  public  revenues;  and  he  struck  another 
blow  at  the  commerce  of  the  country  by  expell- 
ing, in  ita),  the  last  remnants  of  the  Moriscos, 
to  the  number  of  600,000.  Equally  damaging  to 
the  interests  of  the  country  was  the  reign  of 
Philip  IV.  (1621-65),  notwithstanding  some 
energetic  measures  taken  by  Olivarez,  the  able 
minister  of  that  monarch.  The  wars  which  were 
carried  on  in  Germany,  Italy,  the  Netherlands 
and  France  —  the  war  with  the  last-named  coun- 
try ending  in  the  loss  to  Spain  of  Roussillon  — 
helped  to  complete  the  ruin  of  the  country 
and  stirred  up  revolts  in  Catalonia,  Andalusia, 
and  Portugal.  The  civil  war  in  Catalonia  lasted 
about  10  years,  and  in  1640  Portugal  recovered 
her  independence.  The  son  of  Philip  IV., 
Charles  II.  (1665-1700),  a  prince  weak  alike  in 
m.ind  and  body,  was  obliged,  after  disastrous 
wars,  to  cede  to  France  many  places  in  the 
Netherlands  :md  Franche  Comte.  The  popula- 
tion of  Spain,  which  had  amounted  to  11,000,000 
in  1688,  fell  off  to  about  8,000,000  at  the  begin- 
ning of  the  i8th  century. 

Charles  II.,  the  last  Spanish  sovereign  of  the 
race  of  Hapsburg,  in  his  second  will  made  Plulip 
of  Anjou,  a  grandson  of  his  sister,  the  consort 
of  Louis  XI\'.,  sole  heir  of  his  dominions,  in 
order  to  prevent  the  division  of  the  Spanish 
monarchy,  which  had  been  resolved  on  in  a 
treaty  between  England,  Holland,  and  France. 
Louis  XIV.  acknowledged  his  grandson  king, 
according  to  the  testament ;  but  the  Emperor 
Leopold  I.,  of  the  race  of  Hapsburg,  laid  claim 
to  the  throne,  while  William  III.,  king  of  Eng- 
land and  stadtholder  of  Holland,  was  in  favor 
of  a  division  of  the  monarchy  for  the  sake  of 
preserving  the  balance  of  power  in  Europe. 
The  measures  of  Louis  XIV.  at  length  brought 
on  a  war  with  England.  Thus  began  the  war 
of  the  Spanish  Succession,  which  lasted  12  years, 
and  in  which  the  Bourbon,  Philip  V.,  after  many 
changes  of  fortune,  succeeded  in  maintaining 
himself,  by  the  victories  of  Berwick  and  Ven- 
dome,  on  the  Spanish  throne  in  opposition  to 
Charles  of  Austria  (afterward  the  Emperor 
Charles  VI.).  But  by  the  Peace  of  Utrecht  in 
1713  he  was  obliged  to  resign  the  Spanish  de- 
pendencies in  Europe  — Naples,  Sardinia,  Par- 
ma, Milan,  and  the  Netherlands  to  Austria, 
and  Sicily  to  Savoy.  England  likewise  retained 
Gibraltar  and  Minorca,  the  latter  of  which  was 
restored  somewhat  later.  Under  the  Bourbons 
the  nation  lost  its  last  constitutional  rights; 
.■\ragon,  Catalonia,  and  Valencia  were  treated 
by  Philip  as  conquered  countries.  The  last  diet 
of  the  Cortes  held  in  Castile  was  in  1713,  and 
in  Aragon  in  1720.  Biscay  and  Navarre  alone 
retained  some  of  their  privileges.  The  ambition 
of  Cardinal  Alberoni  involved  Europe  for  a 
short  time  in  confusion.  Spain  in  1735  again 
obtained  possession  of  the  Two  Sicilies  for  the 
Infant  Carlos,  and  of  Parma  for  the  Infant 
Philip  in  1748.  Ferdinand  VI.  (1746-59)  suc- 
ceeded his  falher  Philip,  but  being  a  prey  to 
hypochondria  took  no  active  part  in  the  govcrn- 
nient.  With  his  step-brother,  Charles  HI. 
(1759-88),   previously   king   of    Naples,   an   en- 
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lightened  prince,  better  days  dawned  for  Spain. 
Under  his  reign  the  Bourbon  family  compact 
of  1761  involved  Spain,  to  its  injury,  in  the 
war  between  the  French  and  British.  The  ex- 
peditions against  Algiers  likewise  miscarried,  as 
did  the  siege  of  Gibraltar  in  the  war  of  1779-S3. 
Yet  this  did  not  disturb  the  course  of  the 
internal  administration,  to  the  improvement  of 
which  men  like  Aranda,  Camponianes,  Olavides, 
and  Florida  Blanca  devoted  themselves.  They 
provided  particularly  for  the  advancement  of 
agriculture,  the  useful  arts,  and  commerce,  and 
this  had  a  beneficial  effect  on  the  population, 
which  now  rapidly  increased.  The  progress  in 
improvement  became  even  more  marked  during 
the  early  part  of  the  reign  of  Charles  IV. 
(1788-1808),  who  at  first  pursued  the  reforming 
policy  of  his  father;  but  in  1792,  when  Florida 
Blanca  was  superseded  by  Godoy  as  prime  min- 
ister, he  fell  under  the  pernicious  influence  of 
that  favorite.  Spain  at  first  entered  with  zeal 
into  the  war  against  the  French  Republic;  but 
by  the  influence  of  the  favorite  the  discredit- 
able Peace  of  Basel  was  concluded,  by  which 
Spain  resigned  Santo  Domingo  to  France,  an 
offensive  and  defensive  alliance  with  France  was 
entered  on  (1796),  and  war  declared  against 
Britain.  In  1797  the  Spanish  fleet  was  de- 
feated near  Cape  St.  Vincent,  Minorca  and  Trin- 
idad occupied  by  the  English,  and  all  the  ports 
of  Spain  blockaded.  By  the  Peace  of  Amiens 
in  1802  the  British  were  confirmed  in  their 
possession  of  Trinidad.  In  1801,  at  the  instiga- 
tion of  France,  military  operations  were  com- 
menced against  Portugal,  which  was  obliged  to 
cede  the  province  of  Olivenga  to  Spain  at  the 
Peace  of  Badajoz  in  1802,  while  France  raised  the 
Duke  of  Parma  to  the  dignity  of  king  of  Etruria 
in  1801,  Spain  in  return  ceding  Louisiana  to 
France.  Charles  IV.,  on  the  renewal  of  the 
war  between  Britain  and  France  in  1803,  hav- 
ing purchased  permission  to  remain  neutral  by 
a  monthly  tribute  of  6,000.000  francs  to  Napo- 
leon, the  British  seized  the  Spanish  galleons, 
and  thereby  forced  Spain  to  declare  war  against 
Britain.  The  victory  of  the  British  at  Trafalgar, 
21  Oct.  1805,  destroyed  its  naval  power.  The 
misery  occasioned  by  the  unfortunate  wars  car- 
ried on  by  Spain  at  this  time  led  to  the  forma- 
tion of  a  powerful  party  against  the  unscrupu- 
lous Godoy,  who  was  mainly  instrumental  in 
bringing  about  these  wars.  Some  feeble  efforts 
were  made  by  him  to  free  Spain  from  French 
domination ;  but  the  success  of  Napoleon  in 
his  war  with  Prussia  thwarted  those,  and  in 
terms  of  the  alliance  subsisting  between  Spain 
and  France  a  requisition  of  Napoleon  to  des- 
patch two  Spanish  armies  to  Denmark  and  Tus- 
cany respectively  had  to  be  complied  with. 
Spain  received  a  further  humiliation  by  the 
Treaty  of  Fontainebleau  respecting  the  division 
of  Portugal,  in  consequence  of  which  French 
troops  were  marched  into  the  country.  Toward 
the  end  of  1807  large  bodies  of  French  troops 
entered  Spain  at  different  points,  and  occupied 
on  one  pretense  or  another  some  of  the  strong- 
est fortresses  in  the  north.  The  entrance  of 
a  French  army  35,000  strong  in  March  1808, 
raised  the  numbers  of  French  troops  in  the 
country  to  100,000,  and  with  Murat  at  their 
head  they  now  marched  on  Madrid.  Godoy,  in 
despair  of  his  life,  counseled  the  flight  of  the 
king  and  queen  to  Mexico.  The  project  got 
wind;  the  people  broke  into  open  insurrection, 


and  the  reign  not  only  of  the  favorite  but  of  his 
master  also  was  at  an  end.  Charles  IV.  abdi- 
cated in  favor  of  his  son,  the  Prince  of  Astu- 
rias,  who  ascended  the  throne  as  Ferdinand  VIL 
Ferdinand  made  a  public  entry  into  Madrid^ 
which  had  been  occupied  by  Murat,  grand  duke 
of  Berg,  the  day  previous.  He  informed  Napo- 
leon of  his  assumption  of  the  royal  power ;  but 
the  emperor  caused  the  whole  family  to  be  con- 
veyed to  Bayonne.  Charles  IV.,  who  had  re- 
tracted his  resignation  of  the  crown,  and  Ferd- 
inand VIL,  the  new  king,  were  now  both  in  the 
hands  of  Napoleon.  Taking  advantage  there- 
fore of  the  opportunity,  he  e.xtorted  from  each  of 
them,  as  well  as  from  the  Infantes  Don  Carlos 
and  Don  Antonio,  a  resignation  of  their  claims 
to  the  Spanish  crown.  The  crown,  which  had 
already  been  refused  by  his  brother,  Louis,  king 
of  Holland,  was  now  offered  to  another  brother, 
Joseph,  the  king  of  Naples,  by  whom  it  was  ac- 
cepted. The  Council  of  Castile,  the  chief  politi- 
cal body  of  Spain,  when  informed  of  the 
treaties  of  Bayonne,  was  at  length  induced  to 
give  a  reluctant  assent  to  the  accession  of 
Joseph.  A  junta  of  150  Spanish  notables  which 
had  been  summoned  to  Bayonne  accepted  a  con- 
stitution proposed  by  Napoleon,  and  a  day  or 
two  after  Joseph  left  Bayonne  for  Madrid.  The 
Spanish  people,  who  were  so  little  taken  into  ac- 
count in  these  changes,  were  by  no  means 
passive  spectators  of  them.  Insurrections  had  al- 
ready broken  out  immediately  after  the  abdica- 
tion of  Charles  in  May.  The  people  in  Asturias 
first  took  up  arms;  Aragon,  Seville,  and  Badajoz 
followed.  Palafo.x  carried  from  Bayonne  to 
Saragossa  the  order  of  Ferdinand  that  the  peo- 
ple should  arm;  and  the  supreme  junta  received 
permission  to  assemble  the  Cortes.  Revolution 
broke  out  everywhere,  which  the  French  were 
too  weak  to  resist.  Moncey  retreated  to  Va- 
lencia ;  and  Generals  Dupont  and  Wedel  were 
beaten  at  Baylen.  The  junta  at  Seville  had 
issued  a  proclamation  calling  the  people  to  arms, 
and  tlie  Council  of  Castile  decreed  a  levy  of  300,- 
000  men.  The  French  squadron  at  Cadiz  sur- 
rendered to  the  Spaniards,  and  si.x  days  later  an 
insurrection  broke  out  in  Portugal.  On  4  July 
1808,  the  alliance  of  Great  Britain  with  the  Span- 
ish nation  was  proclaimed,  and  a  struggle  began, 
which,  whatever  opinion  may  be  entertained  re- 
specting the  conduct  of  Napoleon,  everyone  will 
admit  to  have  brought  with  it,  as  far  as  re- 
spected Spain,  little  but  evil.  Marshal  Bessieres 
was  successful  in  the  battle  at  Medina  del  Rio 
Secco,  over  General  Cuesta ;  but  the  affair  at 
Baylen  above  mentioned  decided  the  retreat  of 
the  French  from  Madrid,  and,  23  August  Cas- 
tanos  entered  the  city.  In  the  meantime  Sir 
Arthur  Wellesley  (Wellington)  had  disem- 
barked in  Portugal  at  the  head  of  the  British 
forces,  and  on  21  August  gained  the  first  im- 
portant battle  in  the  Peninsular  war,  defeating 
the  French  under  Junot  at  Vimeiro.  On  30  Au- 
gust the  convention  of  Cintra  was  concluded,  by 
which  the  French  agreed  to  evacuate  Portugal. 
A  central  junta  under  Florida  Blanca  was  or- 
ganized at  Aranjuez  toward  the  end  of  Septem- 
ber ;  but  unity  did  not  prevail  in  it,  and  the 
favorable  moment  was  allowed  to  escape.  On  6 
November  Napoleon  reached  the  Ebro  at  the 
head  of  a  large  force,  and  by  a  succession  of 
victories  gained  by  his  generals  under  his  di- 
rection his  way  was  opened  to  Madrid,  which  he 
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entered  on  4  Decembi.-r.  The  central  junta  now 
retired  to  Badajoz,  and  afterward  to  Seville. 
The  Spaniards  believed  that  the  success  of  the 
French  was  owing  to  treachery,  and  this  sus- 
picion occasioned  the  assassination  of  more  than 
one  of  their  generals.  The  French  indeed 
gained  many  victories  and  took  many  fortresses; 
but  the  conquerors  remained  masters  only  of 
the  places  which  they  occupied.  Everywhere  the 
invading  troops  were  surrounded  and  harassed 
by  the  attacks  of  the  Spanish  guerrillas.  No 
line  of  communication  was  safe  for  the  French : 
their  means  of  support  failed.  In  vain  did  Na- 
poleon, 4  Dec.  1808,  abolish  the  feudal  privileges 
and  the  Inquisition  ;  in  vain  did  Joseph  try  every 
means  to  win  the  love  of  the  people ;  nothing 
•could  avail  against  the  hatred  of  a  Gallic  yoke. 
Austria  now  declared  war,  and  Napoleon  was 
obliged  in  January  1809,  to  leave  the  conduct 
of  the  war  in  the  Peninsula  to  his  marshals  — 
a  step  which  the  Spaniards  considered  as  equal 
to  a  victory.  During  the  following  five  years 
the  French  generals  did  all  that  talent  and 
courage  could  do ;  but  the  charm  of  Napoleon's 
presence  was  wanting,  and  Wellington  finally 
triumphed  over  them.     See  Peninsular  W.\r. 

After  Pampeluna  had  fallen,  31  Oct.  1813,  no 
French  soldier  was  left  on  the  Spanish  terri- 
tory except  in  Barcelona  and  some  other  places 
in  Catalonia.  Wellington  attacked  the  enemy 
«n  the  fortified  banks  of  the  Nivelle  10  Novem- 
ber, and  Soult  retreated  into  the  camp  of 
Bayonne.  On  26  Feb.  1814,  Wellington  fought 
.a  battle  with  Soult  at  Orthez,  by  which  the  lat- 
ter was  driven  from  his  strong  position,  and 
obliged  to  retreat,  in  great  disorder,  to  the 
Upper  Garonne.  Wellington  followed  the 
French  under  Soult  to  Toulouse,  where  the 
bloody  battle  of  10  April  and  the  occupation  of 
the  place  put  an  end  to  the  war. 

The  Cortes  had  already  held  its  first  session 
and  had  resolved  that  Ferdinand  VII.  should 
swear  to  preserve  the  constitution  before  he 
should  be  recognized  as  king.  .At  their  invita- 
tion Ferdinand  now  returned  to  Spain,  but  de- 
clared the  constitution  null  and  void ;  the  In- 
-quisition  was  revived,  despotism  was  restored, 
and  the  greater  part  of  the  reforms  introduced 
under  Charles  III.  were  subsequently  atmulled. 
Ferdinand  bore  down  all  opposition  with  a  high 
hand,  and  for  six  years  (1814-20)  reigned 
with  absolute  power.  From  1814  to  1819  there 
were  25  changes  in  the  ministry,  mostly 
sudden,  and  attended  with  severities.  They  were 
produced  by  the  influence  of  the  camarilla,  or 
persons  in  the  personal  service  of  the  king. 
Every  attempt  to  save  the  state  was  frustrated 
by  such  counsellors,  and  the  prestige  of  Spain 
was  further  lowered  by  the  loss  of  the  American 
colonies,  an  attempt  to  reconquer  which  only 
resulted  in  a  miserable  failure.  On  i  Jan.  1820, 
a  military  insurrection  under  Riego  broke  out, 
for  the  purpose  of  restoring  the  constitution  of 
1812.  It  spread  with  groat  rapidity;  several 
generals,  as  O'Donncll  and  Freyre,  who  were 
despatched  to  suppress  it,  joined  the  insurgents, 
and  Ferdinand,  abandoned  by  his  own  troops, 
was  obliged  to  swear  to  observe  the  constitution 
of  1812.  Among  other  reforms  the  Inquisition 
was  abolished.  The  Cortes  being  assembled, 
immediately  set  themselves  to  frame  such  mea- 
sures as  should  be  calculated  to  restore  tran- 
<iuillity  to  the  distracted  country.     But  this  was 


a  task  well  nigh  impossible  under  the  circum- 
stances. The  country  was  divided  into  opposing 
factions  —  those  who  favored  the  restoration  of 
its  ancient  power  and  privileges  to  the  crown, 
and  those,  on  the  other  hand,  who  advocated 
liberal  or  ultra-liberal  measures,  and  the  mea- 
sures passed  had  no  effect  in  allaying  the  dis- 
content. Guerrilla  bands  were  organized  in  the 
provinces  in  the  cause  of  church  and  king,  and 
obtained  the  name  of  "armies  of  the  faith." 
There  was  even  established  at  Seo  d'Urgel  in 
July  1822,  what  was  called  "a  regency  during  the 
captivity  of  the  king."  The  government,  how- 
ever, was  powerful  enough  to  disperse  these 
guerrilla  bands  and  drive  the  regency  into  France. 
In  these  civil  disturbances  dreadful  atrocities 
were  committed  on  both  sides.  In  the  meantime 
France,  at  the  Congress  of  Verona  in  October 
1822,  had  agreed  with  the  courts  of  eastern 
Europe  upon  an  armed  intervention  in  Spain. 
The  Spanish  government  was  called  upon  to 
restore  the  royal  sovereignty,  and  to  change  the 
constitution;  and  when  they  declined  to  com- 
ply a  French  army  100,000  strong,  under  the 
Duke  of  Angoulime,  crossed  the  Pyrenees  in 
the  spring  of  1823.  By  means  of  this  force 
Ferdinand  was  restored  to  absolute  power,  and 
immediately  revoked  all  the  decrees  passed  by 
the  constitutional  government  between  March 
1820  and  October  1823.  The  Inquisition,  indeed, 
was  not  restored ;  but  the  secular  tribunals  sup- 
plied its  place,  and  performed  deeds  of  ven- 
geance of  the  most  atrocious  description.  The 
whole  Spanish  army  was  now  disbanded,  and  its 
place  supplied  by  the  "army  of  the  faith,"  who 
plundered  and  murdered  the  constitutionalists 
to  their  hearts'  content.  It  is  computed  that 
40,000  constitutionalists,  chiefly  of  the  educated 
classes,  were  thrown  into  prison.  To  restrain 
the  violence  of  party  fury  a  treaty  had  been  con- 
cluded with  France,  stipulating  for  the  mainten- 
ance of  a  French  force  of  45.000  men  in  the 
country,  until  the  Spanish  army  could  be  or- 
ganized. It  was  only  in  1827  that  the  French 
evacuated  Spain.  The  personal  moderation  of 
the  king  toward  the  constitutionalists  led  to  the 
formation  of  a  plot  by  the  absolutists  to  compel 
him  to  abdicate,  and  to  raise  Don  Carlos,  his 
brother,  to  the  throne  (thence  their  name  of 
Carlistas).  Several  insurrections  were  set  on 
foot  by  these  Carlists,  which  were  attended  with 
numerous  executions.  In  1830  Ferdinand  was 
persuaded  by  his  wife,  Maria  Christina,  a  Nea- 
politan princess,  to  abolish,  by  the  pragmatic 
sanction  of  29  March,  the  salic  law  of  the  Bour- 
bon family,  which  excluded  the  daughters  of  the 
king  from  the  throne.  In  consequence  of  the 
abolition  of  this  law  the  succession  passed  from 
Don  Carlos  to  F'erdinand's  daughter,  the  In- 
fanta Isabel.  Don  Carlos  and  his  party  pro- 
tested against  this  measure,  and  (he  death  of 
Ferdinaiul  in  1833  was  the  signal  for  civil  war. 
Isabella  was  at  once  acknowledged  by  the  lead- 
ing powers  of  liurope.  .-ind  pnielaimeil  without 
opposition  in  all  the  midhuul  and  soutbcni  jirov- 
inces  of  Spain.  It  was  otherwise  in  the  north, 
particularly  in  the  Basque  provinces ;  there  the 
inhabitants  look  up  arms  in  behalf  of  Don  Car- 
los, and  proclaimed  him  king,  under  the  title 
of  Charles  V.  Christina  had  the  joint  support 
of  the  niodcrados  and  the  liberals,  and  in  order 
to  attach  them  to  her  still  more  a  royal  elecrce 
was  issued  in  April  1834,  granting  a  constitution 
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with  two  chambers.  The  Carlists,  under  the 
command  of  Zumalacarreguy,  were  at  first  suc- 
cessful, but  on  his  death  their  cause  began  to 
dechne,  and  the  skilful  leadership  of  Cabrera 
failed  to  retrieve  the  fortunes  of  the  party. 
During  this  struggle  England  and  France  al- 
lowed men  to  be  recruited  within  their  terri- 
tories for  the  cause  of  the  queen,  and  an  army 
of  10,000  went  from  England  to  join  the  royal 
troops.  The  chief  of  the  royalist  generals  were 
Espartero  and  O'Donnell,  under  whose  leader- 
.ship  the  war  was  brought  to  an  end  in  1840. 
Though  the  civil  war  had  thus  been  brought  to 
a  successful  termination,  Spain  had  by  no  means 
been  restored  to  a  state  of  tranquillity.  Chris- 
tina failed  to  satisfy  the  ultra-liberals,  and  rather 
than  consent  to  have  a  colleague  in  the  regency, 
as  it  was  now  thought  expedient  she  should 
have,  resigned  12  Oct.  1840,  and  sailed  for 
France.  In  May  1841,  the  Cortes  conferred  the 
office  of  regent  on  Espartero,  and  that  of  guar- 
dian to  the  queen  on  Arguelles.  Espartero 
seems  to  have  had  the  good  of  his  country  at 
heart,  but  he  had  a  most  difficult  card  to  play. 
Every  reform  which  he  attempted  gave  offense 
to  some  party,  and  to  whatever  side  he  turned  he 
met  only  with  opponents  numerous,  resolute, 
and  influential.  Insurrections  broke  out  in  vari- 
ous quarters ;  and  Espartero,  checked  and  ham- 
pered on  all  hands,  at  last  left  the  country  and 
sailed  for  England.  Queen  Isabella  was  declared 
of  age  by  the  Cortes  in  1843,  and  henceforth  the 
government  was  carried  on  in  her  name.  She 
was  married  on  10  Oct.  1845.  to  her  cousin,  Don 
Francisco  d'Assiz,  her  only  sister,  Louisa,  being 
on  the  same  day  married  to  Louis  Philippe's  son, 
the  Duke  of  I\Iontpensier.  The  outbreak  of  the 
French  revolution  of  1848  caused  much  less 
commotion  in  Spain  than  in  several  other  con- 
tinental states.  Any  revolutionary  movements 
that  took  place  were  easily  repressed  by  Narvaez, 
a  minister  of  prudence  and  energy,  who  was  then 
at  the  head  of  the  government.  Narvaez,  how- 
ever, found  no  small  difficulty  in.  maintaining 
his  position.  The  court  was  a  mere  focus  of 
intrigue,  and  the  most  important  political 
changes  were  constantly  threatened  to  be  effected 
by  the  most  frivolous  and  contemptible  means. 
Early  in  1851  he  was  compelled  to  resign;  and 
till  1854  a  number  of  short-lived  and  weak  min- 
istries, most  of  which  had  reactionary  tendencies, 
succeeded  each  other.  At  the  head  of  the  last 
of  them  was  Sartorius,  whose  measures  were  so 
unpopular  that  insurrections  broke  out  in  vari- 
ous quarters ;  and  he  and  his  colleagues,  after 
trying  in  vain  to  suppress  them,  were  obliged  to 
save  themselves  by  flight  on  the  17th  of  July 
1854.  Espartero,  who  had  some  time  before 
returned  to  Spain,  was  now  charged  with  the 
formation  of  a  government  in  accordance  with 
the  wishes  of  the  nation.  Before  consenting  to 
undertake  this  task  he  made  two  stipulations  — 
the  one  that  the  queen-mother  should  be  exiled, 
the  other  that  the  constituent  Cortes  should  be 
assembled.  On  obtaining  these  concessions  he 
formed  a  coalition  ministry,  himself  holding  the 
office  of  president,  and  General  O'Donnell  that 
of  minister  of  war.  The  coalition  ministry  did 
not,  however,  work  harmoniously:  and  Espar- 
tero, after  holding  his  position  with  some  diffi- 
culty till  14  July  1856,  was  obliged  to  give  place 
to  another  ministry,  with  O'Donnell  at  its  head, 
which  only  existed  three  months.     Narvaez  was 


now  called  to  the  head  of  affairs  (October 
1S56).  But  in  July  1858,  O'Donnell  was  again 
entrusted  with  the  formation  of  a  ministry, 
which,  being  more  liberal  than  the  previous 
ones,  endured  for  a  period  of  five  years,  during 
which  Spain  enjoyed  comparative  tranquillity. 
In  1858  Spain  shared  in  the  French  expedition 
against  Anam,  to  avenge  the  persecution  of 
Catholic  missionaries  and  native  Christians, 
which  had  been  going  on  for  a  series  of  years. 
On  22  Oct.  1859,  war  was  declared  against 
Morocco,  which,  it  was  alleged,  had  attacked 
the  Spanish  possessions  situated  on  the 
northern  coast  of  that  state.  Under  the 
leadership  of  O'Donnell  it  was  carried  to  a 
successful  conclusion,  and  a  treaty  of  peace 
was  signed  on  26  April  i860,  in  '  terms  of 
which  20,000,000  piastres  were  paid  to  ■  the 
Spaniards  by  way  of  indemnification.  These 
foreign  wars  led  to  a  considerable  increase  of 
the  army  and  navy,  promoted  peace  at  home,  and 
greatly  raised  the  reputation  and  influence  of 
Spain  abroad.  In  i860  an  unsuccessful  attempt 
was  made  to  overthrow  the  government  of  Isa- 
bella by  the  Count  of  Montemolin,  the  eldest  son 
of  Don  Carlos,  in  whose  favor  the  latter  had  in 
1845  abandoned  his  claim  to  the  Spanish  throne. 
In  1861  Spain  joined  Britain  and  France  in 
sending  an  expedition  to  Mexico  to  obtain  re- 
dress of  grievances.  The  same  year  Spain  re- 
sumed possession  of  her  former  colony  of  Santo 
Domingo.  On  18  March  the  last  president  of 
that  republic,  Santana,  issued  a  proclamation  an- 
nouncing the  union  of  that  state  with  Spain ;  and 
on  20  May  the  queen  signed  the  decree  by  which 
the  annexation  was  accepted.  In  1863,  however, 
a  revolt  broke  out,  and  after  some  fighting, 
which  continued  into  the  following  year,  Spain 
relinquished  the  possession  once  more.  A  quar- 
rel at  this  time  broke  out  between  Spain  and 
Peru,  in  consequence  of  which  the  Spaniards 
seized  the  Chincha  Islands  by  way  of  material 
guarantee ;  but  in  the  early  part  of  1865  the 
differences  between  the  two  governments  were 
adjusted,  and  the  Chincha  Islands  restored  to 
the  Peruvian  authorities.  A  more  serious  rup- 
ture took  place  in  the  same  year  with  Chile, 
which  led  to  a  war  between  the  two  countries. 
The  Chileans  were  supported  by  Peru,  Ecuador, 
and  Bolivia ;  but  Spain  had  not  very  much  to 
fear  from  this  combination,  though  at  the  same 
time,  as  might  have  been  expected,  the  w-ar  pro- 
cured her  little  either  of  honor  or  profit.  A 
military  insurrection  broke  out  in  Spain  toward 
the  end  of  1865,  under  the  leadership  of  General 
Prim,  but  he  and  his  adherents  were  forced  to 
flee  before  the  royal  troops.  Prim  effected  his 
escape  to  Portugal,  but  in  the  following  year 
another  attempt  at  insurrection  was  made.  On 
22  June  a  regiment  of  artillery,  quartered  in 
Madrid,  mutinied  in  their  barracks;  and  after 
murdering  several  of  their  officers  marched 
through  the  streets  of  the  city  calling  upon  the 
people  to  rise  in  the  name  of  "Prim  and  the  re- 
public." The  active  measures,  however,  of  the 
prime  minister.  Marshal  O'Donnell,  soon  put 
down  the  revolt.  .\n  equally  abortive  rising, 
though  on  a  larger  scale,  took  place  in  August 
i8(5~,  in  Aragon,  Catalonia,  Valencia,  and  else- 
where, where  bands  of  armed  men  made  their 
appearance,  and  were  in  some  instances  joined 
by  the  mayors  of  towns  and  other  functionaries. 
The  movement  in  a  short  time  wholly  collapsed. 
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and  several  persons  engaged  in  it  were  taken 
prisoners  and  executed.  But  the  revolution  of 
1868  had  a  very  different  issue.  The  conduct 
of  the  queen  had  alienated  all  feelings  of  loyalty 
in  the  breasts  of  her  subjects.  The  forms  of  the 
constitution  had  been  abused,  and  made  the 
machinery  of  arbitrary  and  oppressive  rule,  and 
the  people  were  weary  of  a  system  which  re- 
pressed all  freedom  of  thought  and  rights  of 
conscience,  which  placed  the  education  of  the 
young  in  the  hands  of  Jesuits,  and  under  which 
they  had  lost  all  respect  for  their  ministers  and 
all  attachment  to  the  crown.  In  the  month  of 
April  insurrectionary  movements  broke  out  in 
Catalonia,  and  the  province  was  placed  in  a  state 
of  siege.  In  July  several  Spanish  generals  were 
arrested  by  the  government,  and  without  any 
form  of  trial  sent  into  exile.  The  revolution 
burst  forth  in  September.  On  the  17th  of  that 
month  General  Prim  arrived  at  Cadiz,  where 
the  exiled  generals  also  arrived  two  days  later, 
and  immediately  lent  themselves  to  the  move- 
ment. Meanwhile  a  proclamation  had  been  is- 
sued calling  the  people  to  arms.  Marshal  Ser- 
rano, formerly  president  of  the  senate,  placed 
himself  at  the  head  of  the  movement  and  the 
whole  of  .A.ndalusia  pronounced  for  the  revolu- 
tion. The  Spanish  ministry  resigned,  and  Gen- 
eral Concha  was  appointed  by  the  queen  presi- 
dent of  the  council.  The  Marquis  de  Novaliches 
commanded  the  royal  army,  and  marched  upon 
Cordova,  which  was  occupied  by  the  insurgents. 
At  Burgos  a  severe  conflict  took  place,  which 
resulted  in  the  royal  troops  fraternizing  with 
the  people.  Juntas  were  established  in  the  dif- 
ferent towns,  which  one  after  another  raised  the 
flag  of  rebellion.  The  defeat  of  Novaliches  at 
Puerta  Alcalcn  and  the  formation  of  a  provisory 
junta  at  Madrid  determined  Isabella  to  flee  the 
country  and  take  refuge  in  France.  Immediately 
after  her  flight  the  fall  of  the  Bourbons  was 
solemnly  proclaimed,  and  one  of  the  first  acts 
of  the  juntas  was  to  recognize  universal  suf- 
frage as  a  principle  of  the  future  constitution. 
Serrano  entered  Madrid  at  the  head  of  the  revo- 
lutionary troops  on  3  October  and  was  received 
with  the  utmost  enthusiasm  by  the  inhabitants. 
A  few  days  later  a  provisional  ministry  was 
formed,  "to  lead  the  nation  to  liberty,  and  not 
allow  it  to  perish  in  anarchy."  Decrees  were 
passed  suppressing  the  Society  of  the  Jesuits, 
declaring  the  absolute  freedom  of  primary  edu- 
cation, and  restoring  the  liberty  of  the  press. 
Thus  was  accomplished  with  little  violence  and 
less  bloodshed  a  revolution  which  marks  one 
of  the  most  important  eras  in  Spanish  history. 
The  Cortes  of  1868  declared  for  the  monarchical 
form  of  government ;  but  it  was  no  easy  task  to 
find  a  prince  both  able  and  willing  to  fill  the 
hazardous  post  of  king.  After  fruitless  negotia- 
tions with  several  princes,  which,  in  the  case  of 
one  of  ihem,  the  Prince  of  Hohenzollern,  led 
mdireclly  to  the  disastrous  Franco-German  war 
(tl-v. )  nf  1K70,  tlie  crnwn  was  at  lengtli  accepted 
by  Amadeus,  the  second  son  of  Victor  Em- 
manuel, and  on  the  i6lh  of  November  1870,  he 
was  formally  elected  as  king  by  the  Cortes. 
Meanwhile  insiirrcclionary  movements  in  sev- 
eral of  the  provinces  had  disturbed  the  peace 
of  the  country,  but  were  forcibly  suppressed. 
The  new  constitution  was  promulgated  6  June 
1869,  and  Serrano  appointed  regent  until  a  king 
was  elected.     The  two  years'  reign  of  Amadeus 


I.  failed  to  give  peace  to  the  much  disturbed 
country.  Parties  were  numerous  and  irrecon- 
cilable. One  ministry  had  to  give  place  to 
another,  each  successive  change  making  matters 
worse  instead  of  better.  To  crown  all,  in  April 
1872,  the  Carlist  insurrection,  which  had  been 
for  some  time  threatening,  burst  forth.  Risings 
took  place  simultaneously,  under  old  chiefs  of 
the  party,  in  Aragon,  Navarre,  and  the  Basque 
Provinces ;  and  bands  also  rapidly  formed  in 
Leon,  Castile,  and  elsewhere.  The  cry  of  "Viva 
Carlos  VII."  was  heard  on  all  sides.  No  time 
was  lost  by  the  government  in  despatching  Mar- 
shal Serrano  to  the  scene  of  action.  He  suc- 
ceeded in  driving  the  insurgents  before  him, 
and  coming  up  with  the  main  body  on  4  May,  at 
Oroquieta,  defeated  them.  The  check  they  re- 
ceived was,  however,  only  temporary,  as  they 
still  kept  up  a  species  of  guerrilla  warfare,  and 
the  year  1872  closed  amidst  widespread  con- 
fusion in  the  provinces,  and  excitement  in  the 
capital  itself.  "The  Carlists  'n  the  north,  the 
federalists  in  the  south,  overran  the  country, 
e.xacting  contributions,  cutting  the  railways  and 
telegraph  wires,  inflicting  heavy  damages  upon 
the  state  and  on  private  families,  putting  a  stop 
to  all  commercial  intercourse,  undermining  local 
trade,  protecting  and  facilitating  smuggling,  and 
obtaining  unlimited  authority  wherever  they 
went";  and  in  this  state  of  disorganization  the 
coimtry  continued  long  after  all  active  fighting 
had  ceased.  Disaffection  in  the  army  added  to  the 
strife  of  parties,  and  the  many  opposing  mani- 
festations of  public  opinion  at  length  determined 
the  king  to  resign  a  crown  the  wearing  of  which 
had  caused  him  nothing  but  anxiety  and  unrest. 
He  accordingly  abdicated  on  II  Feb.  1873; 
and  immediately  thereupon  the  Cortes,  by  a  ma- 
jority of  votes,  declared  for  a  republic,  which 
was  officially  proclaimed  at  Madrid  on  16  Feb- 
ruary. This  was  followed  by  political  compli- 
cations of  the  most  chaotic  description,  a  stale 
of  affairs  which  the  Carlists  were  not  slow  in 
taking  advantage  of.  Not  only,  however,  were 
the  Carlists  active,  but  other  insurrectionary 
movements,  consequent  on  the  general  discontent, 
combined  to  complicate  the  difficulties  of  the 
government.  On  8  June  the  form  of  govern- 
ment, which  had  been  the  subject  of  much  dis- 
pute, was,  by  an  almost  unanimous  vote  of  the 
Cortes,  definitely  declared  to  be  that  of  a  federal 
republic.  The  ministers  under  it  were  as  short- 
lived as  previously.  On  21  September  Castelar, 
who  at  that  time  was  president,  was  invested 
with  dictatorial  powers  by  a  resolution  of  the 
Cortes,  who  voted  their  own  suspension  till  3 
Jan.  1874.  At  the  expiration  of  that  period  mat- 
ters were  in  no  way  improved.  Public  opinion 
was  wholly  disorganized,  and  the  Carlist  war 
had  gained  formidable  dimensions.  January 
3  saw  another  revolution  of  government ;  the 
Cortes  had  reasscnililed.  and  on  a  motion  being 
made  for  the  approval  of  Castelar's  exercise  of 
authority  during  the  recess  it  was  negatived  by 
a  large  majority.  Castelar  at  once  presented  the 
resignation  of  himself  and  cabinet.  As  .soon  as 
this  event  was  known  out  of  doors,  General 
Pavia,  the  captain-general  of  Madrid,  at  the  head 
of  his  troops,  entered  the  chamber,  and  forcibly 
dissolved  the  Cortes;  and  having  assemlilcci  the 
chiefs  of  the  revolution  of  1868.  and  loading 
men  of  all  political  parties,  justified  his  conduct 
by  the  urgency  of  the  case,  and  desired  them  to 
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form  a  new  coalition  ministrj .     The  partiej  now 
placed    in   power,    with    Serrano   at   their   head, 
were  the  same  with  those  who  made  the  revolu- 
tion of  1868  and  the  constitution  of  1869.     Dur- 
ing this  new  revolution  Madrid  remained  tran- 
quil ;  but  in  Saragossa,  Barcelona,  and  Valencia 
volunteers   were  arrayed  by  the  communal   au- 
thorities against  the  troops  of  the  government, 
and  barricades  were  raised.     The  struggle,  how- 
ever, was  of  short   duration,  and  soon  quelled. 
Within  ten   days   after  the   inauguration  of  the 
new  government  a  striking  military  success,  in 
the  capture  of  Carthagena  from  the  disaffected, 
came  to  give  it  credit.     In  the  north  the  Carlist 
■war    still    raged,    and    became    more    and    more 
formidable.     Bilbao  made  a  stubborn  resistance 
to   the   government   troops,   but   ultimately   fell, 
and  this  success  was  followed  by  a  few  others; 
but  at  the  battle  of  Estella,  fought  on  27  June, 
the   Carlists  obtained  a   signal  victory  over  the 
republicans,  who  lost  nearly  5,000  men  in  killed, 
wounded,  and  prisoners.     The  Carlists  now  over- 
ran  the  northeastern    provinces,   the     fortresses 
only    holding   out    against   them.     On    15    July, 
after  a  terrible  bombardment,   Cuenca   fell   into 
their  hands.     By  the  beginning  of  September  the 
pretender's  troops  had  entered  several  towns  in 
different  parts  of  Spain,  though  they  had  been, 
for  the  most  part,  unable  to  retain  their  acquisi- 
tions.    The    tide    of    success,    however,    again 
turned  against  the   Carlists.    They  met  with  a 
signal  defeat  near  Pampeluna  on  25   September 
and  again  at  Irun  on  11  November;  but  the  re- 
publicans failed  to  follow  up  their  successes  or 
act  as  if  they  had  any  desire  to  bring  the  war 
to  a  speedy  conclusion.     Meanwhile  another  po- 
litical   change   was    in   contemplation.     The   Al- 
fonsists,  or  advocates  of  the  Prince  of  Asturias, 
son  of  the  ex-queen,  consisting  of  a  large  ma- 
jority of  the  middle  and  upper  classes  of  society, 
had  been  working  steadily  in  his  interests.     On 
the   prince's   17th   birthday   addresses   had  been 
presented  to  him  at  Sandhurst,  in  England,  where 
he  was  pursuing  his  military  studies  as  cadet; 
and   on   the   last   day   of   the   year   it   was   an- 
nounced   that    General    Martinez    Campos,    pro- 
claiming   Prince   Alfonso   as   king,   had   entered 
Valencia  with  two  brigades.     On  the  same  day 
he  was  proclaimed  in  ^iladrid  under  the  title  of 
Alfonso   XII.     On  9  June   1875,   the  new  king 
landed  at   Barcelona,  and  assumed  the   govern- 
ment of   Spain.     The   Carlist   rebellion   dragged 
itself  on  for  more  than,  a  year  after  this  event, 
but   with    fainter  and   fainter   hopes   of  success. 
On    22    Feb.    1876,    five    battalions    of    Carlists 
surrendered  at  Tolosa  to  General   Campos,  and 
four  days  later  Don,  Carlos  fled  to  France.     On 
20  March  following  the  young  king  made  a  trium- 
phal entry  into  Madrid.     Spain  enjoyed  a  time  of 
peace  until  his  death  in  his  29th  year,  Novem- 
ber  1885.     His  wife,  Christina  of  Austria,  was 
proclaimed  regent  after  the  birth  in  1886  of  her 
posthumous  son,  who  is  now  king  under  the  title 
of  Alfonso  XIII.     Besides  her  struggles  with  the 
Carlists  and  others  at  home,  Spain  had  to  con- 
tend  from   1868   to   1878,   and  again   from   1895 
onward,  against  insurgents  in   Cuba,   where  re- 
bellion seemed  almost  the  normal  state  of  affairs. 
The  United  States  intervened  in   i8g8,  and  war 
ensued,  resulting  in  the  defeat  of  Spain,  the  al- 
most complete  destruction  of  her  navy,  and  the 
loss  of  her  American  and  Asiatic  colonies.     (See 
United   States,   'War  with   Sp.-mn.)     For   the 
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Spain,  Language,  Literature,  and  Art  of. 

Language. —  The  Spanish  language  belongs  to 
the  group  known  as  the  Romance  or  Romanic 
languages.  (See  Romance  Languages.)  Be- 
sides being  the  language  of  Spain  it  is  the  lan- 
guage of  Mexico,  and  a  great  part  of  South 
America.  The  lengthened  duration  in  Spain  of 
Roman  institutions,  to  which  that  country  as- 
similated itself  more  completely  than  any  other 
nation  of  Europe ;  and  the  firmer  establishment 
there  of  the  Church,  which  perpetuated  the  lit- 
erary traditions  of  Rome  —  caused  a  closer  ap- 
pro.ximation  of  the  Spanish  to  the  Latin  than 
even  the  Italian.  The  conquest  of  the  country 
by  the  Visigoths  naturally  exercised  a  powerful 
influence  on  the  development  of  the  language; 
and  it  has  been  estimated  that  one  tenth  of  the 
words  in  Spanish  are  of  Teutonic  origin.  The 
prolonged  occupation  of  the  country  by  the 
Moors  had  likewise  an  important  influence  on 
the  constitution  of  the  language,  and  gave  it 
somewhat  of  an  Oriental  tinge.  There  are  a 
good  many  words  of  Arabic  origin  in  Spanish. 
A  number  of  different  dialects  developed  them- 
selves at  an  early  date,  but  of  these  the  Cas- 
tilian  took  the  lead,  and  came  to  be  considered 
as  the  standard  of  Spanish,  becoming  the  idiom 
of  the  court  and  the  learned.  Portuguese 
was  at  one  time  but  a  Spanish  dialect,  but  it  has 
succeeded  in  gaining  recognition  as  a  separate 
language.  The  Castilian  idiom  originated  in  the 
mountains  of  the  interior  of  Spain,  and  like  that 
of  the  Doric  mountaineers  among  the  Greeks 
was  characterized  by  deep  and  open  tones,  which 
now  distinguish  the  Spanish  from  the  Portu- 
guese. The  latter  we  may  compare  to  the  Ionic 
dialect  in  the  Greek  language.  The  Spanish 
language  has  27  letters  or  signs  of  as  many  dis- 
tinct sounds,  of  which  two,  //  and  k  (pro- 
nounced like  Hi  in  brilliant  and  tii  in  union)  are 
peculiar  to  it.  All  the  letters  are  pronounced, 
except  h,  whatever  their  position  may  be.  The 
vowels,  unlike  the  English,  remain  invariable  in 
sound ;  thus  a  always  sounds  like  a  in  far,  0  like 
o  in  go,  etc.  Some  of  the  consonants  have  pe- 
culiar sounds,  as  /,  which  is  always  pronounced 
like  the  German  ch,  or  ch  in  the  Scotch  word 
loch :  g  has  likewise  the  same  sound  when  it 
precedes  e  or  i',-  c  invariably,  and  c  before  e  and 
I.  are  pronounced  like  the  English  th :  lastly,  b 
is  sometimes  pronounced  f.  and  I'ice  versa,  the 
more  correct  sound  being  one  intermediate  be- 
tween b  and  v.    There  are  only  the  two  genders 
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for  nouns  —  masculine  and  feminine;  but  the 
article  has  three  forms  —  el,  la,  and  h;  the  last 
is  employed  before  an  adjective  to  give  it  the 
force  of  a  noun.  The  plural  is  formed  by 
adding  i  or  es  to  the  singular.  There  is  prop- 
erly no  declension,  prepositions  being  used  in- 
stead of  inflections.  The  Spanish  is  unusually 
rich  in  augmentative  and  diminutive  termina- 
tions, which  have  gradually  become  the  regular 
and  exclusive  means  of  adding  to  the  original 
meaning  of  words  the  idea  of  greatness  or 
sniallness,  admiration  or  contempt.  The  com- 
parison of  adjectives  is  effected  by  prefixing  to 
the  positive  mas,  more,  for  the  comparative,  and 
the  same  with  the  definitive  article  for  the 
superlative ;  though,  unlike  the  kindred  idiotns 
of  Italian  and  French,  there  is  an  absolute  su- 
perlative in  Spanish  formed  by  affixing  isimo 
to  the  positive.  In  the  subjunctive  of  the  verb 
there  are  four  more  tenses  than  the  kindred  lan- 
guages possess,  namely,  two  simple  tenses,  the 
future  and  the  second  conditional ;  and  two  com- 
pound tenses,  the  future  perfect  and  the  condi- 
tional perfect.  The  Spanish  has  only  three 
conjugations,  but,  unlike  the  other  Romance 
languages,  it  has  a  double  set  of  auxiliary  verbs, 
haber  and  tcncr,  scr  and  estar,  and  uses  the  re- 
flexive form  of  the  verb  more  extensively  than 
any  other  European  language.  As  an  instru- 
ment of  science  and  philosophy  the  Spanish  is 
weak ;  but  for  poetic  productions  it  is  unrivaled, 
being  at  once  harmonious,  sonorous,  and  pre- 
cise, abounding  in  imagery  and  metaphor,  and 
peculiarly  fitted  to  e.xpress  the  dignified  and  the 
pathetic.  The  best  native  grammars  are  those 
of  the  Spanish  Academy,  of  Salva,  and  of  Bello 
and  Cuervo ;  of  foreign  ones  in  English,  those 
of  Scheie  de  Vere,  Prof.  W.  J.  Knapp,  C.  M. 
Sauer,  and  M.  jM.  Ramsey.  Consult,  also,  Diez, 
'Grammatik  dcr  Romanischen  Sprachcn.'  Of 
dictionaries  those  of  the  Spanish  Academy 
and  of  R.  J.  Uoniinguez  (both  for  Spaniards), 
the  Spanish  and  German  by  Tolhausen,  and  the 
Spanish  and  English  (pronouncing)  by  Velaz- 
quez, are  especially  valuable. 

Literature. —  The  national  literature  of  Spain 
dates  only  from  the  12th  century;  but  the  lit- 
erary life  of  the  people  is  much  older,  as  under 
the  rule  of  the  Romans  Spain,  which  became  a 
chief  seat  of  Roman  civilization,  was  also  one 
of  the  centres  of  Latin  literature.  In  Spain,  as 
elsewhere,  the  first  stage  of  literary  development 
was  in  the  province  of  poetry.  The  time  when 
Spanish  poetry  began  to  flourish  coincides  with 
the  origin  of  the  Italian  epic,  being  just  at  the 
period  when  the  Provencal  poetry  expired,  in 
the  middle  of  the  14th  century.  The  age  of  the 
Provencal  poetry  could  not  last  long  in  Spain. 
The  life  of  the  Spaniard,  filled  with  battle  and 
toil,  was  too  grave  to  allow  him  to  be  satisfied 
with  poetry  of  so  gay  and  often  trifling  a  char- 
acter. Only  at  the  court  of  Aragon,  and  for  a 
short  time  at  that  of  the  king  of  Castile,  were 
there  courts  of  love  and  wandering  minstrels. 
The  more  Castile  extended  its  power  from  the 
centre  of  Spain  the  more  did  the  ProvenQal 
poetry  retire  from  Aragon,  Catalonia,  and  Va- 
lencia to  France.  Castilian  poetry  began  with 
the  ballad,  passed  over  to  the  romance,  and 
reached  its  highest  point  in  the  drama,  and  in 
each  of  these  departments  always  remained  of 
a  decidedly  romantic  character.  Spanish  pnctry 
differs  from  the  Italian  by  a  peculiar  mixture 
of  romantic  fervor,  frequently  of  an  Oriental 
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knid,  with  deep  gravity.  The  Moors  may  have 
added  to  this  spirit,  besides  having  introduced 
into  Spanish  fiction  tlie  fairy  world  of  the  East. 
Spanish  poetry  proceeds  always  with  a  solemn 
pace.  Its  plays  of  wit  are  heavy,  and  its  fond- 
ness for  allegory  excessive.  The  perfection  of 
the  intrigue  is  one  of  the  great  merits  of  Span- 
ish writers,  and  they  have  served  as  models  to 
the  rest  of  Europe.  A  great  peculiarity  ofi 
Spanish  versification  is  found  in  the  redondillasl 
wdiich  became  not  only  the  standing  metre  of! 
the  ballad  but  also  of  the  drama,  and  in  the 
assonances,  which  the  Spaniards  carried  to  the 
highest  perfection.  Redondillas,  in  their  later 
form,  are  strophes  of  four  lines  in  trochaic 
verses,  mostly  of  four  feet,  and  are  peculiarly 
adapted  for  Spanish  poetry.  In  the  Spanish 
sonnets,  prior  to  the  connection  with  Italy,  they 
assumed  the  most  popular  character.  The  rhyme 
alone  did  not  satisfy  the  writers,  but  the  as- 
sonance was  carried  through  whole  lines.  The 
song  was  the  natural  growth  of  the  war-like 
period  of  Spain,  and  served  to  commemorate 
martial  exploits.  No  language  has  such  a  store 
of  ballads  as  the  Spanish ;  but  they  are,  par- 
ticularly the  earlier  ones,  little  more  than  simple 
childlike  relations  of  chivalrous  deeds.  They 
may  be  properly  divided  into  the  chivalrous  (de- 
rived especially  from  the  fabulous  history  of 
Charlemagne,  in  wliich  are  mingled  also  tales 
of  Moorish  and  Spanish  heroes,  as  Don  Gay- 
feros,  the  Moorish  Calaynos,  Count  Alarcos, 
etc.)  and  the  historical  ;  of  the  latter  kind  an 
endless  number  originated  during  the  struggle 
with  the  Moors.  After  those  which  belong  to 
the  early  times  of  these  conflicts,  in  the  9th  and 
loth  centuries,  there  arose  the  brilliant  ballads 
relating  to  the  Cid,  the  hero  of  the  first  Cas- 
tilian king,  Ferdinand.  Their  nature  is  fully 
exhibited  to  us  in  probably  the  earliest  poem  of 
length  relating  to  this  subject  which  has  been 
preserved,  '  El  Poema  de  Cid  *  —  a  story  whose 
simplicity  and  poetic  coloring  are  very  striking. 
It  is  nothing  more,  and  in  this  early  childhood 
of  Spanish  poetry  could  be  nothing  more,  than 
a  long  historical  Spanish  ballad,  without  any 
plot.  It  belongs,  according  to  all  conjecture,  to 
the  I2th  century,  and  is  much  superior  to  the 
'Poema  de  Alexandro  Magno,>  which  is  of  nearly 
equal  antiquity,  and  to  the  rhymed  prayers, 
legends,  and  rules  of  religious  orders  by  the 
Benedictine  monk  Gonzalo  Berceo.  In  connec- 
tion with  these  ballads  should  be  read  those 
which  are  taken  from  the  history  of  the  Moors, 
of  which  tiiany  are  found  in  the  'Historia  de 
los  Vandos  de  los  Zegris  y  Abencerrages,'  which 
is  itself  a  sort  of  romantic  chronicle  of  the 
Moorish  heroes.  There  are  also  a  nmnber  of 
Spanish  ballads,  founded  on  various  popular 
stories.  Little  different  from  the  ballad  was  the 
song;  and  perhaps  the  whole  difference,  espe- 
cially in  the  l.^lh  and  14th  centuries,  consisted 
in  this,  that  tlie  song  was  divided  into  couplets 
or  small  strophes.  Subsequently  the  song  be- 
came more  lyrical  ;  and  then  arose  the  eaneioncs, 
properly  so  called  (in  12  lines,  similar  to  the 
madrigal  and  the  epigram),  the  kindred  species 
of  villancicos  (slanzas  of  seven  lines),  and  the 
poetical  paraphrases  nf  known  songs  and  bal- 
lads, in  which  the  old  songs  were  interwoven, 
line  by  line,  with  the  words  unchanged.  Spain 
is  distinguished  above  other  countries  for  hav- 
ing united  the  greatest  part  of  her  ballads  and 
songs   in   large  collections,  and   thus   preserved 
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them  to  posterity ;  and  the  only  thing  to  be  re- 
gretted is  that  the  date  and  the  author  are  not 
generally  given.  Thus  there  is  a  great  collec- 
tion of  ballads  made  in  the  i6th  century,  called 
'Romancero  General'  (by  Miguel  de  Madrigal, 
1604,  and  Petro  de  Flores,  1614),  and  an  older 
one,  'Cancionero  de  Romances,  etc'  (.Antwerp, 
1 555)-  The  songs  are  to  be  found  in  the  *  Can- 
cionero General'  of  Fernando  del  Castillo, 
which  belongs  to  the  commencement  of  the  i6th 
century,  and  was  preceded  by  a  'Cancionero  de 
Poetas  Antiguos,'  in  the  reign  of  John  II. 
Crowned  heads,  as  Alfonso  X.  in  the  13th  cen- 
tury, and  the  Castilian  prince  Don  Juan  Manuel 
(who  died  in  1362),  had  tried  their  powers  in 
verse  and  prose ;  and  Manuel's  work,  'The  Count 
Lucanor,' a  collection  of  important  rules  for  the 
lives  of  princes,  remains  a  beautiful  monument 
of  Spanish  refinement  in  the  14th  century.  The 
knights  themselves,  and  not,  as  in  other  lands, 
merely  monks,  had  employed  themselves  in 
w-riting  chronicles ;  and  the  Spanish  historical 
style  has  hence  become  more  dignified  and  noble. 
The  pursuits  of  active  life  and  of  literature  have 
been  so  intimately  connected  in  Spain  that  its 
greatest  warriors  have  been  also  the  most  intel- 
lectually cultivated,  and  not  unfrequently  were 
distinguished  poets.  Thus  we  find,  in  the  15th 
century,  at  the  court  of  John  II.,  celebrated  as 
a  patron  of  poetry,  the  Marquis  Henry  de  Vil- 
lena,  who  has  left  the  oldest  Spanish  Art  of 
Poetry,  under  the  title  of  *La  Gaya  Ciencia' 
(The  Gay  Science),  and  from  his  knowledge  of 
natural  philosophy  almost  acquired  the  reputa- 
tion of  a  magician ;  and  his  yet  more  celebrated 
pupil  Don  Inigo  Lopez  de  Mendoza,  Marquis 
of  Santillana,  author,  among  other  works,  of 
the  'Doctrinal  de  Privados'  (Manual  of  Favor- 
ites), in  which  the  favorite  of  John  II.,  Don 
."Mvaro  de  Luna,  who  was  executed,  relates  his 
transgressions,  and  enjoins  moral  truths  on  the 
turbulent  Castilians.  Santillana's  letter  upon 
the  oldest  Spanish  poetry  is  very  celebrated. 
Several  others — -for  instance,  Juan  de  Mena 
(the  Spanish  Ennius),  who  died  in  1456,  author 
of  the  allegoric-historical-didactic  poem,  'Las 
Trecentas'  (The  Three  Hundred  Stanzas),  and 
Rodriguez  del  Padron.  who  in  his  songs  of  love 
exchanged  his  French  idiom  for  the  Castilian  — 
received  distinguished  favors  from  the  above- 
mentioned  king.  Attempts  were  now  made  in 
all  branches  of  the  art.  During  the  reign  of 
John  II.  and  his  celebrated  daughter  Isabella 
the  dramatic  spirit  first  prevailed.  Yet  before 
the  time  of  Juan  de  la  Enzina,  who  about  the 
end  of  the  15th  century  composed  pastoral 
dramas  (also  the  author  of  the  'Disparates,' 
W'hich  is  in  the  ballad  form"),  the  Marquis  de 
Villena  encouraged  the  writing  of  allegorical 
plays,  and  an  unknown  author  produced  the 
celebrated  satirical  pastoral  dialogue  '  Mingo 
Rebulgo.'  Then  followed  the  dramatic  romance 
of  'Callistus  and  Melibrea,'  w'hich  was  also  called 
a  tragi-comedy.  Some  historical  and  biograph- 
ical works  of  importance  appeared  at  the  same 
time.  The  Chronicles  of  the  poet  Perez  de 
Guzman,  and  of  the  high-chancellor  of  Castile, 
Pedro  Lopez  de  Ayala,  have  been  reprinted  in 
modern  times  by  the  Academy  of  History  at 
Madrid.  The  'History  of  the  Count  Pedro 
Nino  de  Buelna.'  by  Gutierre  Diaz  de  Games; 
the  'History  of  Alvaro  de  Luna,'  by  an  un- 
known friend;  and  the  'Claros  Varones'  of 
Fernando  de  Pulgar,  are  still  largely  read. 


The  second  period  of  Spanish  literature  be- 
gins when  the  whole  monarchy  was  perma- 
nently united  under  Ferdinand  the  Catholic. 
Spain  and  Italy  were  brought  into  connection, 
by  the  conquest  of  Naples,  under  the  great  cap- 
tain (el  gran  capitan)  Gonsalvo  Fernandez  de 
Cordova ;  the  Inquisition,  which,  restraining  the 
faith  of  the  Spaniards,  left  freer  room  to  its 
fancy,  was  established,  and  America  discovered. 
Juan  Boscan  Almogaver  (about  the  year  1526), 
nourished  by  Italian  genius,  gave  Castilian 
poetry  a  classic  character,  by  judiciously  incor- 
porating in  it  the  excellencies  of  his  Italian 
models,  especially  Dante  and  Petrarch.  He  con- 
fined himself  to  sonnets  and  songs;  but  his 
friend  Garcilaso  de  la  Vega  (died  153b)  became 
the  author  of  very  popular  pastoral  poems,  to 
which,  in  later  times,  the  Portuguese  Saa  de 
^liranda  and  Montemayor  gave  a  more  elevated 
character ;  the  latter,  in  his  pastoral  romance 
'Diana.'  More  imbued  with  the  spirit  of  Horace 
and  Aristotle  was  the  distinguished  statesman 
Diego  Hurtado  de  ]Mendoza  (died  1575),  the 
dreaded  minister  of  Charles  V.,  in  Italy,  and 
author  of  the  comic  romance  'Lazarillo  de 
Tormes,'  a  work  of  decided  genius,  who  com- 
posed, upon  the  model  of  Sallust  and  Tacitus, 
his  'History  of  the  Rebellion  in  Granada.'  He 
wrote  various  songs,  poetical  epistles,  and  sa- 
tirical pieces.  In  odes,  in  the  new  style,  Fer- 
nando de  Herrera  (died  1597)  and  Luis  de  Leon 
(died  1591)  met  with  much  success.  These  two 
are  considered  the  greatest  lyric  poets  that 
Spain  has  ever  produced.  The  poetry  of  the 
latter  is  chiefly  religious,  and  deeply  imbued 
with  mysticism.  The  witty  Castillejo  was  par- 
ticularly inimical  to  this  classic  Italian  school. 
All  attempts  to  imitate  the  romantic  epic  of  the 
Italians  in  Spanish  literature  failed;  and,  in 
fact,  even  the  later  attempts  of  the  Spaniards  i'i 
the  epic  have  been  unsuccessful,  if  we  except 
the  'Araucana'  of  Alonzo  de  Ercilla  y  Zufiiga 
(about  1556),  which  celebrates  the  conquest  of 
a  brave  tribe  of  American  Indians. 

But  the  fairest  flower  of  the  Spanish  Parnas- 
sus now  opened.  We  mean  its  drama.  The 
history  of  this  henceforth  embraces  nearly  all 
the  history  of  Spanish  poetry.  The  Spanish 
drama  does  not  recognize  the  Grecian  distinc- 
tion of  comedy  and  tragedy,  but  its  peculiar 
divisions  are  the  comcdias  dkinas  and  comedias 
hmnanas.  The  former  have  been  divided  since 
Lope  de  Vega  into  histories  of  the  lives  of  the 
saints  (z'idas  de  santos)  ;  and  autt)s  sacramci:- 
talcs,  plays  which  were  performed  upon  Corpus 
Christi  days,  and  had  for  their  object  the  com- 
memoration of  the  sacrament.  The  comedias 
huinanas  consist  of  three  classes:  (l)  The 
heroic,  more  properly  historical  in  their  nature; 
(2)  pieces  of  the  cloak  and  the  sword  (comedias 
de  capa  y  espada),  drawn  from  high  life,  and 
full  of  the  most  complicated  intrigue;  (3)  the 
comedias  de  tiguroii.  in  which  vain  adventurers 
or  ladies  play  the  chief  parts. 

In  the  first  half  of  the  l6th  century,  which 
begins  the  third  period  or  the  golden  age  of 
Spanish  literature,  after  a  learned  party  had 
attempted,  without  success,  to  imitate  the  Gre- 
cian and  Roman  drama,  Torres  Naharro  ap- 
peared, and  laid  the  foundation  of  Spanish 
comedy ;  and  Lope  de  Rueda.  called  by  Cervan- 
tes the  great,  followed  with  pieces  in  prose 
From  rude  beginnings,  among  which  we  musi 
not   omit   the   two   tragedies   on   the  history  0 
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Ines  de  Castro,  by  the  Dominican  Bermudez,  the 
drama  unfolded  itself,  until  the  time  of  Cer- 
vantes, the  rival  of  Lope  de  Vega.  Lope  de 
Vega  (born  1562)  held  the  highest  rank  before 
the  appearance  of  Calderon.  In  all  the  above- 
mentioned  kinds  of  Spanish  comedy  he  ob- 
tained unbounded  applause ;  and  his  fertility 
is  astounding.  He  possessed  an  inexhaustible 
power  of  inventing  complicated  intrigues,  but 
wanted  the  highest  kind  of  refinement.  A  crowd 
of  imitators  surrounded  him  (.among  whom  we 
may  mention  Mira  de  Mescua)  ;  but  the  drama 
was  carried  to  its  highest  perfection  by  the  im- 
mortal Pedro  Calderon  de  la  Barca,  who  was 
born  in  1660.  He  was  the  friend  and  poet  of 
Philip  IV.,  who  had  a  great  fondness  for  the 
stage,  and  himself  wrote  for  it.  (See  Cal- 
deron.) His  example  also  allured  a  swarm  of 
feeble  imitators ;  but  Soils,  JMoreto,  Molina, 
Roxas  de  Castro,  and  others,  should  be  men- 
tioned with  respect. 

In  one  of  the  finest  departments  of  works  of 
fiction  —  the  romance  —  Spain  has  accomplished 
much.  The  romance  of  chivalry  early  received 
a  peculiar  character  in  the  Amadis  (probably 
by  Vasco  Lobeira,  in  the  14th  century),  and 
flourished  for  a  long  time.  Its  principal  pro- 
ductions we  may  best  learn  from  the  judgment 
passed  on  them  by  the  curate  and  barber  in 
'Don  Quixote.*  Diego  de  Mendoza,  in  his  'La- 
zarillo  de  Tormes,'  furnished  the  model  of  the 
romances  of  low  life  {del  gusto  picarcsco) 
whicli  afterward  became  so  numerous,  and  of 
which  Don  Guzman  de  Alfarache,  by  Mattheo 
Alenian  (1599),  is  one  of  the  most  distinguished. 
A  flood  of  other  tales  appeared  about  the  same 
time,  among  which  must  be  mentioned  those 
of  'I'imoneda  and  Perez  de  Montalvan.  But  the 
immortal  Miguel  de  Cervantes  Saavedra  (born 
in  1547),  in  his  'Don  Quixote,'  surpasses  all  his 
predecessors  and  followers.  In  this  Spanish 
prose  found  its  perfection ;  and  the  work  makes 
an  epoch  in  the  history  of  romance  —  a  circum- 
stance which  would  not  have  been  so  much 
overlooked  had  it  not  been  customary  to  con- 
sider the  knight  of  La  Mancha  only  as  a  sub- 
ject of  jest,  and  to  put  out  of  sight  the  fact 
that  the  work  affords  the  most  vivid  picture  of 
human  life.  With  the  addition  of  the  other 
works  of  Cervantes  the  circle  of  poetic  creation 
in  Spain  may  be  said  to  be  completed.  With 
the  decline  of  the  state  Spanish  literature  like- 
wise declined.  The  brothers  Argensola,  with 
the  title  of  the  Spanish  Horaces,  many  writers 
of  epic,  pastoral  and  lyric  poetry,  of  moderate 
merit,  Espinel,  Morales,  the  Figueroas,  Sousa, 
Virncs.  .\Iontalvan,  rise  a  little  above  the  gen- 
eral level.  The  usual  appearances  of  a  declining 
poetry  and  literature  are  observed  here.  The 
ingenious  but  affected  Louis  de  Gongora  de 
Argote  (after  1600)  soon  carried  a  bombastic 
and  strained  mode  of  writing  to  a  great  height, 
and  found  many  followers  both  in  poetry  and 
prose.  Spain  had  likewise  at  this  time,  as  Italy 
at  an  earlier  period,  her  Marinists,  or  concettists, 
who  largely  indulged  in  metaphors  and  puns, 
and  a  peculiar  class  called  cttllurisls,  who  veiled 
tlicir  want  of  genius  in  turgidity  and  affecta- 
tion. The  cultivation  of  the  prose  style  during 
this  period  was  not  neglected,  particularly  in 
works  relating  to  the  history  of  the  nation.  The 
learned  theologian  Perez  de  Olivia,  who  died 
"1  '533,  much  improved  didactic  prose,  and  his 
scholar    and    nephew,    Ambrosio    de    Morales, 


the  historiographer  of  Philip  II.,  followed  in  his 
footsteps.  Diego  de  Mendoza  wrote,  as  we 
have  already  mentioned,  a  'History  of  the  War 
in  Grenada'  and  Geronymo  Zurita  '.\nales  de 
la  Corona  de  Aragon.*  Antonio  de  Solis  wrote 
in  the  17th  century  an  excellent  work  on  the 
conquest  of  Mexico ;  yet  the  Jesuit  Mariana  de- 
serves perhaps  to  be  called  the  most  industrious 
Spanish  historian.  Lorenzo  and  Balthasar  Gra- 
cian,  the  latter  of  whom,  by  his  'Arte  de  In- 
genio,'  had  an  important  influence  on  the  Span- 
ish literature  of  the  17th  century,  contributed  to 
the  introduction  of  Gongora's  defects  into  the 
prose  style.  In  this,  no  less  than  in  the  other 
periods  of  Spanish  literature,  no  works  of  im- 
portance are  to  be  found  in  philosophy  or  the- 
ology. 

The  fourth  period,  which  begins  with  the 
accession  of  the  Bourbon  family  in  1701,  em- 
braces the  collapse  of  the  old  national  literature, 
the  intrusion  of  foreign  elements,  and  the  at- 
tempts made  to  restore  the  native  element,  and 
fuse  it  with  the  best  elements  of  modern  Euro- 
pean  civilization. 

Foremost  among  those  who  introduced  the 
French  element  into  Spanish  literature  was  Ig- 
nacio  de  Luzan,  who  in  his  'Poetica'  (1737, 
folio)  applied  the  rules  of  French  criticism  to 
native  literature,  and  in  his  own  poems  tried  to 
substitute  b/illiancy  for  genuine  poetry.  Against 
the  tendency  thus  inaugurated  arose  a  reac- 
tionary movement  which  had  in  Garcia  de  la 
Huerta  one  of  its  best  exponents,  theoretical  as 
well  as  practical.  A  middle  course  was  pur- 
sued by  the  school  of  Salamanca,  which,  avoid- 
ing the  excesses,  sought  to  combine  the  merits 
of  both  parties.  The  chief  of  this  school  of 
moderate  reformers  was  Melindez  Valdes,  a 
veritable  poet,  whose  productions  could  rouse 
the  enthusiasm  of  the  nation.  Iglesias,  Noroiia, 
Quintana,  Cienfuegos,  Ariaza,  and  Gallego,  fol- 
lowed in  addition  to  French,  English,  and 
Italian  models,  at  the  same  time  that  they  pre- 
served a  Spanish  coloring  and  Spanish  ideas. 
The  liberation  of  the  country  from  French 
domination  in  181 2  had  the  effect  of  giving  to 
its  literature  a  more  independent  and  more  na- 
tional character,  as  is  manifest  in  the  poetical 
works  of  Xcrica,  Lista,  Martinez  de  la  Rosa, 
Jose  Joaquin  de  Mora,  Angel  de  Saavedra,  and 
Breton  de  los  Ilerreros.  The  number  of  recent 
poets  is  very  considerable,  and  among  the  most 
celebrated  of  them  appear  the  names  of  Tapia, 
Maury,  Juan  Bautista  Alonso  (Poesias,  Madrid, 
1834),  Jacinto  de  Quiroga  (Poesias.  1834),  B. 
de  Campoamor  (Poesias,  1840),  Espronceda, 
Serafin  Calderon,  Zorrilla,  Hartzenhusch,  San- 
tos Lopez  Pelcgrin,  the  satirist  Villcrgas,  and 
Gertrudis  Gomez  de  Avellaneda.  The  attempts 
to  cultivate  the  epic  muse  have  been  even  less 
successful  than  in  former  periods :  but  the  de- 
partment of  romance  boasts  a  few  names  of 
some  prominence,  the  chief  being  that  of  Saave- 
dra. In  dramatic  poetry  Lenndro  Fernandez 
Moratin,  a  chief  exponent  of  the  French  classic 
school,  secured  for  himself  a  permanent  place 
on  the  stage,  and  exercised  no  small  influence 
on  the  dramatic  art.  The  subsequent  predomi- 
nance of  the  romantic  school  in  France  had  a 
marked  effect  on  the  Spanish  drama,  though  it 
was  opposed  by  some  of  the  leading  writers,  as 
Breton,  Saavedra,  Hartzenhusch,  Trueba,  and 
others.  In  history  L'lloa.  Munos.  Capmany,  Fer- 
reras,  Quintana,  Navarrete,  Cletnencin,  Torreno, 
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Munos  Maldonado,  and  Marcelino  Menendez 
y  Pelayo,  have  in  modern  times  distinguished 
themselves  as  historians.  Among  the  best  po- 
litical orators  appear  the  names  of  Jovellanos, 
who  also  wrote  on  legislation  and  political  econ- 
omy, Arguelles,  Minaiio  Marina,  Larra,  Donoso 
Cortes,  Martinez  de  la  Rosa,  and  others ;  while 
the  best  works  of  fiction  are  from  the  pens  of 
Humara  y  Salamanca,  Escosura,  M  de  la 
Rosa,  Espronceda,  Larra,  Villalta,  Serafin  Cal- 
deron,  Gertrudis  de  Avellaneda,  Fernan  Cabal- 
lero  (Cecilia  Bohl  von  Faber),  Armando  Pala- 
cio  Valdes,  and  Senora  Quiroga  (.born  Emilia 
Pardo  Bazan),  whose  novels  have  acquired  a 
European  reputation.  In  the  latter  department 
of  literature  the  novels  of  France  and  England 
have  exercised  a  considerable  influence.  In  gen- 
eral Spanish  literature  is  rapidly  advancing  in 
importance,  and  promises  to  occupy  a  prominent 
place  in  the  literature  of  Europe. 

In  the  department  of  science  generally,  and 
particularly  in  theology  and  philosophy,  com- 
paratively few  names  have  acquired  a  more 
than  local  reputation.  The  first  great  philos- 
opher of  Spain,  Jaime  Lucio  Balmes  (died 
1849),  belongs  to  the  present  century.  In  po- 
litical economy  Jovellanos,  Cabarrus,  Canga- 
Arguelles,  and  Florez  have  earned  a  European 
reputation.  In  philology  no  works  of  surpass- 
ing merit  have  appeared.  Among  the  most  cele- 
brated philologers  of  modern  Spain  are  the 
orientalists  Casiri  and  Gayangos.  Among  the  most 
noteworthy  scientific  publications  of  the 
present  century  are  the  'Enciclopedia  Espaiiola 
del  siglo  XIX.,'  and  the  *Biblioteca  universal 
de  instruccion.'  The  great  work  on  Spanish 
literature  is  that  of  George  Ticknor  (Boston, 
1849-54;  third  edition,  1864),  which  has  been 
translated  into  Spanish  and  German.  Consult 
also  Bouterwek  and  Sismondi's  works  on  the 
same  subject,  which  have  been  translated  both 
into  Spanish  and  English.  Another  valuable 
work  is  the  'Studien  zur  Geschichte  der  spani- 
schen  und  portugiesischen  Nationalliteratur,' 
by  F.  Wolf  (Berlin,  1859).  The  (unfinished) 
work  of  Amador  de  los  Rios,  entitled  <Historia 
Critica  de  la  Literatura  Espanola,'  takes  high 
rank  among  native  works,  as  does  also  Pelayo's 
'Historia  de  las  Ideas  Esteticas  in  Espana' 
(1884-6,  3  vols.).  An  important  undertaking 
was  begun  in  1846  and  carried  on  under  the 
auspices  of  the  government.  This  was  the  'Bib- 
lioteca  de  Autores  Espaiioles,*  completed  in 
18S0  in  70  volumes,  and  comprising  the  works 
of  all  the  great  writers  of  Spain. 

Spanish  Art. —  Architecture. —  In  spite  of 
the  adverse  circumstances  which  the  Spanish 
nation  has  had  all  along  to  contend  with,  the 
cultivation  of  the  fine  arts  has  never  been  en- 
tirely neglected.  On  the  contrary,  not  a  few 
of  her  monuments  of  art  contrast  favorably  with 
those  of  any  other  civilized  nation.  In  archi- 
tecture the  edifices  of  the  Roman  period  for  a 
long  time  served  as  models  to  the  Spaniards, 
and  there  yet  exist  many  erections  throughout 
Spain  to  prove  this.  Of  the  immense  edifices 
of  the  Visigoths  nothing  remains,  while  on  all 
sides  proofs  are  to  be  met  with  of  the  archi- 
tectural grandeur  of  the  Moorish  period  (711- 
1492).  Among  the  extant  monuments  is  the 
magnificent  palace  of  the  Moorish  kings  at 
Granada,  the  celebrated  .^Ihambra.  The  in- 
terior of  this  immense  building  was  of  almost 
unexampled  magnificence.    It  was  in  the  purely 


Oriental  style,  with  its  colonnaded  walks,  gar- 
dens with  sparkling  fountains,  baths,  splendid 
saloons,  above  which  hung  the  rich  roof,  gilded 
and  starred  like  a  heaven.  "The  architecture 
of  the  Arabs,"  says  Owen  Jones,  "is  essentially 
religious,  and  the  offspring  of  the  Koran,  as 
Gothic  architecture  is  of  the  Bible."  The  Ro- 
manesque architecture,  which  insensibly  ex- 
tended southward  with  the  Christian  kingdoms, 
offers  few  edifices  of  any  importance.  An  ex- 
ample of  this  style  is  seen  in  the  cathedral  of 
Tarragona.  On  the  other  hand  Spain  is  par- 
ticularly rich  in  Gothic  structures,  which  mostly 
date  from  the  latter  part  of  the  14th  century. 
One  of  the  oldest  and  grandest  of  these  is  the 
cathedral  of  Toledo,  begun  in  1227;  while  the 
cathedrals  of  Barcelona  and  Seville  date  from 
the  end  of  the  period.  The  decline  of  Spanish 
architecture  dates  from  the  l6th  century,  when 
Italian  models  were  followed.  Among  the  more 
distinguished  of  later  architects  may  be  men- 
tioned Juan  de  Toledo  and  Juan  de  Herrera, 
who  designed  the  Escurial ;  Filippo  Ivara  (1685- 
1735).  and  more  recently  Mariano  Lopez  Agu- 
ado,  Custodio  Teodoro  Moreno,  Inclan  Valdes, 
and  Annibal  Alvarez. 

Sculpture  and  Painting. —  In  sculpture  Spain 
is  particularly  poor,  and  not  till  the  19th  century 
do  we  meet  with  any  sculptors  of  note.  Jose 
Alvarez,  Antonio  Sola,  ^Medina,  Ponzano,  Fran- 
cisco Perez  del  Valle,  and  Fr.  Elias  are  among 
the  more  illustrious  sculptors.  In  painting, 
though  a  few  names  are  met  with  earlier  than 
the  l6th  century,  it  is  only  then  that  anything 
like  a  native  school  appears.  The  school  which 
had  most  influence  on  Spanish  painting  was  the 
Venetian,  more  particularly  as  represented  by 
Titian ;  and  the  two  famous  schools  of  the  17th 
century,  those  of  Madrid  and  Seville,  exhibit 
this  influence  in  a  marked  degree.  To  the 
school  of  Seville  belong  Francisco  Pacheco 
(born  in  1571)  ;  Juan  de  la  Roelas  (born  in 
1558);  the  two  Herreras;  the  three  Castillos, 
of  whom  the  most  celebrated  was  Juan,  the 
master  of  Murillo ;  Francisco  Zurbaran  (1598- 
1662),  who  first  fixed  the  style  of  this  school: 
Velasquez,  who,  later,  as  the  court  painter,  exer- 
cised a  powerful  influence  on  the  Madrid  school; 
Alonso  Cano  (1610-67)  ;  Pedro  de  Moya  (1610- 
66),  a  pupil  of  Van  Dyck ;  and  the  greatest  of 
all,  Murillo,  after  whose  death  in  1682  the  Se- 
ville school  lost  all  its  importance.  The  school 
of  Madrid  produced  Luis  Tristan  (born  in 
1586)  ;  the  two  Carduchos,  who  were  Floren- 
tines by  birth;  Juan  de  Paraja  and  Mazo  Mar- 
tinez, pupils  of  Velasquez ;  Antonio  Pereda 
(1590-16(59),  who  in  his  coloring  excelled  Mu- 
rillo himself;  Juan  Careno  de  Miranda  (born  in 
1614)  :  Fr.  Rizi ;  Juan  Antonio  Escalante 
(1630-70)  ;  Claudio,  Coello,  etc.  The  cornmon 
character  of  these  two  schools  is  an  intelligent 
naturalism,  sometimes  reaching  a  very  exalted 
degree  of  beauty,  which  is  aided  by  bold  design 
and  composition,  free  from  either  caprice  or 
arbitrariness,  and  a  coloring  somewhat  too  som- 
bre in  the  shadows,  but  remarkable  for  its  lustre 
and  transparency,  while  its  great  softness  places 
it  in  a  middle  position  between  the  coloring  of 
the  Venetian  school  and  that  of  the  Neapolitan 
school.  Painting  took  another  direction  in  the 
school  of  Valencia,  which  experienced  still  more 
strongly  the  influence  of  Italy.  The  most  cele- 
brated masters  of  this  school  were  Francisco 
Ribalta    (1551-1628)    and  his  pupils   Pedro  Or- 
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vente  (born  in  1550)  and  Jose  Ribera,  called 
Spagnolctto  (15S8-1656),  who  afterward  became 
the  chief  of  the  school  of  Naples.  Spanish 
painting  after  this  rapidly  snnk  to  decay,  bnt 
has  experienced  a  partial  revival  throngh  the 
not  very  healthy  intiuence  of  the  classicism  of 
the  French  school.  Among  the  more  prominent 
of  recent  artists  may  be  mentioned  Vicente 
Lopez  y  Portana ;  Jose  and  Frederico  Madrazo 
y  Agudo :  Jnan  Antonio  and  Carlos  Luis  Riber 
Esqiiirel,  a  portrait  and  historical  painter; 
Genaro  Perez  Vilamil,  a  remarkable  landscape- 
painter  (died  in  1854)  ;  Pedro  Kuntz,  who  ex- 
cels in  perspective;  etc.  The  Exposition  Uni- 
verselle  of  1867  contained  a  number  of  important 
works  by  Spanish  painters  of  good  promise. 
But  the  one  Spanish  artist  who  in  modern  times 
has  attained  a  world-wide  reputation  was  For- 
tuny  (born  1839,  died  1874),  a  brilliant  and 
original  painter. 

Spalding,  spal'ding,  Frederick  Putnam, 
American  civil  engineer:  b.  Wysox,  Pa.,  7 
April  1857.  He  was  graduated  from  the  School 
of  Civil  Engineering  of  Lehigh  University  in 
1880,  and  after  practising  for  several  years, 
was  instructor  in  the  University  1886-8;  assist- 
ant professor  of  civil  engineering  at  Cornell, 
1891^,  and  has  held  a  similar  professorship 
in  the  University  of  Missouri  since  1900.  His 
publications  include  'Notes  on  Hydraulic  Ce- 
ment' (1893)  ;  'Text  Book  on  Roads  and  Pave- 
ments'   (1894)  ;  'Hydraulic  Cement'    (1897). 

Spalding,  John  Franklin,  American  Protes- 
tant Fpiscnpal  Iii'-liop:  b.  Belgrade,  Maine,  25 
Aug.  1828;  d.  Eric,  Pa.,  9  March  190J.  He 
was  graduated  from  Bowdoin  College  in  1853, 
from  the  General  Theological  Seminary,  New 
York,  in  1857,  and  was  ordained  to  the  priest- 
hood in  1858.  He  had  charge  of  various  par- 
ishes in  Maine  and  Rhode  Island  in  1859-62, 
and  was  rector  of  Saint  Paul's  Church,  Erie, 
Pa.,  in  1862-73,  In  the  year  last  named  was 
consecrated  first  bishop  of  the  missionary  dio- 
cese of  Colorado.  He  was  an  able  and  forceful 
organizer,  and  an  active  promoter  of  advance- 
ment in  education.  His  publications  include: 
'Modern  Infidelity'  (1862)  ;  'The  Higher  Edu- 
cation of  Women'  (1886);  'The  Threefold 
Ministry  of  Christ'  (1889);  'Jesus  Christ  the 
Proof  of  Christianity'    (1890);  etc. 

Spalding,  John  Lancaster,  American  Ro- 
man Catholic  prelate:  b.  Lebanon,  Ky.,  2  June 
1840.  His  preliminary  studies  were  pursued  at 
Saint  Mary's,  Kentucky,  and  subsequently  he 
attended  Mount  Saint  Mary's,  Emmitsburg.  and 
Mount  Saint  Mary's,  Cincinnati,  afterward  en- 
tering the  American  College  at  Louvain,  Bel- 
gium, and  being  there  ordained  to  the  priest- 
hood in  1863.  He  then  devoted  a  year  to  special 
studies  in  Rome,  Italy,  and  having  returned  to 
America,  was  assigned  to  duty  in  the  Cathedral 
of  Louisville.  Ky.  In  1866  he  was  accorded  the 
honor  of  prc.iching  at  the  Second  Plenary  Coun- 
cil of  Baltimore,  a  rare  privilege  for  one  so 
young,  and  despite  many  obstacles  he  founded 
IVi  Louisville  a  parish  for  negroes.  Requested 
to  be  the  biographer  of  his  illustrious  uncle, 
Archbishop  Spalding,  who  died  in  1872.  Father 
Spalding  repaired  to  New  York  for  the  purpose 
and  upon  coniplctiuc  his  labor  of  love,  became 
assistant  to  Father  Doiuielly  at  Saint  Michael's 
Church,   New  York,   where  he  soon  established 


a  reputation  as  a  preacher  of  extraordinary 
ability,  being  called  thence  to  the  episcopal 
dignity  and  consecrated  first  bishop  of  Peoria, 
111.,  in  Saint  Patrick's  Cathedral,  New  York, 
I  May  1877.  He  was  associated  with  Arch- 
bishop Ireland  in  founding  the  Catholic  Col- 
onization Society,  and  in  him  higher  Catholic 
education  has  one  of  its  most  ardent  pro- 
moters. Long  before  the  Catholic  university 
at  Washington  assumed  material  proportions, 
it  had  been  conceived  in  the  mind  of  Bishop 
Spalding,  wdio  was  tireless  in  planning  for 
its  foundation;  and  the  elaborate  Catholic 
educational  exhibit  at  the  World's  Colum- 
bian Exposition  in  Chicago  in  1893,  of  which 
he  was  president,  was  prepared  largely  at 
his  instigation.  President  Roosevelt  appointed 
him  one  of  the  board  of  arbitration  for  the 
settlement  of  the  great  anthracite  coal  strike  in 
1902.  His  writings  are  among  the  most  scholar- 
ly contributions  to  .American  literature,  'Educa- 
tion and  the  Higher  Life.'  'Things  of  the 
Mind,'  'Thoughts  and  Theories  of  Life  and 
Education,'  'Opportunity  and  Other  Essays,' 
'Religion,  Agnosticism  and  Education,'  and 
'Socialism  and  Labor  and  Other  Arguments' 
being  some  of  the  most  notable  of  his  works. 
Bishop  Spalding  is  also  the  author  of  poems. 
According  to  late  statistics  (1904)  the  diocese 
of  Peoria  has  a  Catholic  population  of  about 
123,500;  186  priests;  217  churches:  68  parochial 
schools;  3  orphanages;  9  hospitals,  etc.  Co- 
lumbia University  conferred  upon  him  the  de- 
gree of  LL.D.  in  June  1902. 

Spallanzani,  spiil-lan-dz.a'ne.  Lazzaro,  Ital- 
ian naturalist:  b.  Scandiano,  12  Jan.  1729:  d.  12 
Feb.  1799.  He  studied  at  Reggio  and  after- 
ward at  Bologna,  under  Laura  Bassi,  the  cele- 
brated woman  professor  of  physics  in  that  place. 
In  1754  he  was  appointed  teacher  of  logic, 
metaphysics,  and  Greek  at  Reggio.  In  1760  he 
accepted  a  professorship  at  Modena,  and  on  the 
reconstruction  of  the  University  of  Pavia.  in 
1768,  he  was  appointed  to  the  chair  of  natural 
history  there,  and  thenceforth  devoted  himself 
to  experimental  researches,  and  published  in 
Italian  various  works  on  physiology,  which 
made  his  name  known  through  Europe,  .'\niong 
the  subjects  which  engaged  his  attention  were 
the  phenomena  of  generation,  the  functions  of 
respiration,  digestion,  and  the  circulation  of  the 
blood.  In  opposition  to  the  opinion  of  Buffon 
and  Needham,  he  proved  that  the  Infusoria  are 
really  endowed  with  animal  life,  and  not  mere- 
ly organic  molectdes.  Among  his  writings  may 
be  cited  'Experiments  on  Animal  Reproduc- 
tion'; on  'Infusory  Animalcules';  on  the  "Phe- 
nomena of  Circulation';  on  'Animal  and  Vege- 
table  Physics'  ;   'Transpiration  of  Plants.' 

Span,  a  measure  of  length,  being  the  dis- 
tance between  the  tips  of  the  thumb  and  little 
finger  when  the  fingers  are  expanded  to  their 
fullest  extent.  This  space  averages  about  0 
inches,  which  accordingly  is  the  fixed  measure 
given  to  the  span. 

Span-worm.    See  Measuring-worm. 

Spandau,  sp.-in'dow.  Germany,  in  Prussia. 
a  fortilicd  town  of  Brandenburg,  at  the  junc- 
tion of  the  Spree  and  Havel,  12  miles  north  of 
Potsdam.  In  the  Julius  tower  of  the  Citailel  is 
deposited    the   reserve   war    fiuid   of  the   empire 
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—  $30,000,000.  Here  are  large  foundries  and 
factories  for  all  fire-arms,  guns,  and  all  muni- 
tions of  war.  .-Mso  a  garrison  of  several  thou- 
sand men.  The  principal  buildings  are  churches, 
schools  —  including  military  schools  for  the 
different  arms  —  artillery-construction  bureau, 
factories  for  gunpowder,  military  and  city  hos- 
pital, etc.,  the  fisheries  and  timber  trade  are  im- 
portant, also  ship-building,  horse  and  pigeon 
propagation  for  military  purposes,  etc.  The 
town  was  often  the  residence  of  the  first  elec- 
tors of  the  House  of  Hohenzollern,  and  subse- 
quently passed  into  Swedish  hands  —  till  1634. 
In  1806,  the  French  took  possession,  and  in  1813 
was  surrendered  to  the  combined  Prussian  and 
Russian  forces.     Pop.    (1900)    65,030. 

Span'drel,  or  Spandril,  in  architecture,  an 
irregular  space  on  a  wall  bounded  by  the  outer 
curve  of  an  arch,  and  two  lines  meeting  at  right 
angles,  the  one  drawn  perpendicularly  from  the 
springing  of  the  arch,  and  the  other  horizontally 
from  the  apex,  or  by  the  outer  curves  of  two 
contiguous  arches  and  a  horizontal  line  above 
them,  or  by  similar  curves  of  contiguous  arches 
and  the  line  of  a  larger  arch  enclosing  the  other 
two. 

Spangenberg,  spang'en-berg,  Augustus 
Gottlieb,  German  religionist:  b.  Klettenberg, 
Prussia,  15  July  1704;  d.  Berthelsdorf,  Saxony, 
18  Sept.  1792.  He  studied  at  Jena,  abandoned 
law  for  theology,  became  a  lecturer  at  the  uni- 
versity and  occasionally  preached,  in  1732  was 
made  adjunct  of  the  theological  faculty  at  Halle, 
and  in  1733  was  dismissed  because  of  his  doc- 
trinal views.  At  once  he  entered  the  Moravian 
Church  at  Herrnhut,  and  labored  in  Germany, 
Ainerica,  the  West  Indies,  and  England,  where 
he  established  the  Society  for  the  Furtherance  of 
the  Gospel  among  the  Heathen.  After  his  con- 
secration as  bishop  in  1744  he  was  at  the  head 
of  the  !Moravian  Church  in  America  until  his 
return  to  Europe  in  1762.  On  his  arrival  in 
Germany  he  participated  in  framing  the  new 
constitution  of  the  Church,  of  whose  governing 
board  he  was  the  chief  member.  Among  his 
works  are :  'Idea  Fidei  Fratrum^  (1782)  (Eng. 
trans,  by  La  Trole,  'Exposition  of  Christian 
Doctrine'  1784)  ;  and  'Leben  des  Grafen  von 
Zinzendorf  (1775)  (abridged  Eng.  trans,  by 
Jackson  1838).  He  also  wrote  some  well  known 
hymns,  such  as  'Heil'ge  Einfalt,  Gnadenwun- 
der'  (Hymnal  No.  432)  and  'Die  Kirche 
Christi,  die  Er  geweiht'  (Hymnal  612).  The 
chief  biographies  of  him  are  by  Risler  (1794) 
and  Ledderhose   (1846;  Eng.  trans.  1855). 

Spang'ler,  Henry  Thomas,  American  col- 
lege president:  b.  Myerstown,  Pa.,  14  Nov.' 
1853.  He  was  graduated  from  Ursinus  College, 
Pa.,  in  1873,  and  afterward  studied  at  Heidel- 
berg. He  was  licensed  a  minister  in  the  German 
Reformed  Church  in  1875,  held  a  pastorate 
1877-90,  and  after  being  professor  of  psychology 
in  Ursinus  College  (1891-3),  became  its  presi- 
dent in   1893. 

Spaniel,  a  small  shaggy  race  of  dogs,  de- 
riving its  name  from  Spain,  whence  it  originally 
came  to  Great  Britain ;  and  now  generally 
divided  into  the  two  groups  —  sporting  and  toy 
spaniels.  The  common  "field"  spaniel  is  the 
type  of  the  group,  and  two  breeds  of  this  va- 
riety, "springer"  and  "cocker,*'  are  distinguished. 
The   former  is   a   heavy   dog  used   for  beating 


game  in  thick  coverts.  The  spaniel  has  the  hair 
very  long  in  some  parts ;  it  is  generally  white, 
with  large  brown,  liver-colored,  or  black  spots, 
of  irregular  shape  and  size;  the  nose  is  some- 
times cleft ;  the  ears  are  very  long  and  pendu- 
lous, and  covered  with  long  hair.  The  tail  is 
feathery  and  waves  from  side  to  side  when  the 
dog  runs.  Two  famous  breeds  of  springer 
spaniels  are  the  black  Sussex  and  the  larger 
Clumber  breed  is  also  well  known.  The  cocker, 
whose  name  recalls  its  former  use  in  English 
woodcock  shooting,  is  much  smaller  than  the 
field  spaniel.  The  best-known  breeds  of  the 
latter  form  are  the  English,  Welsh,  and  Devon- 
shire varieties.  The  smaller.  King  (or  Prince) 
Charles  spaniel,  is  a  small  variety  of  the  spaniel, 
used  as  a  lap-dog.  It  is  sometimes  found  en- 
tirely black,  and  receives  its  name  from  the 
liking  of  Charles  II.  for  this  variety.  The 
Blenheim  breed  is  of  smaller  size  than  the 
King  Charles  variety,  and  is  bred  merely  as  a 
pet.  Its  hair  is  long  and  silky,  and  does  not 
curl;  the  ears  are  long,  and  provided  with  the 
same  silky  hair;  the  legs  are  covered  with  this 
hair  to  the  toes;  and  the  tail  possesses  a  broad 
hairy  fringe.  The  water-spaniels  are  dogs  of 
moderate  size,  and  average  about  22  inches  in 
height  at  the  shoulders,  and  the  ears  are  very 
long  and  pendulous.  The  Japanese  pug-nosed 
spaniel,  Maltese,  and  other  toj'-breeds  may  be 
added  to  this  list.    See  Doc. 

Spanish-American  Literature.  See  Latin- 
Amerxcam  Literature. 

Spanish-American  War.  See  LTnited 
States,  Spanish-.\mericax  War. 

Spanish-American  War,  The  Naval  and 
Military  Order  of,  an  association  organized 
in  New  York  2  Feb.  1899.  Its  objects  are  to 
cherish  the  memories  and  associations  of  the 
war.  There  are  state  branch  associations  in 
Pennsylvania,  Massachusetts  and  Illinois.  The 
total  membership  in  1903  was  1,100. 

Spanish  Broom,  a  leguminous  papiliona- 
ceous shrub  {Spartium  junccum),  a  "switch 
plant,"  characterized  by  bunches  of  rod-like 
branches,  terete,  polished  and  green.  The 
branches  are  without  foliage,  serving  as  organs 
of  assimilation ;  or  they  may  have  small  lancet- 
shaped  leaves,  scantily  developed  and  quickly 
falling.  The  Spanish  broom  is  native  to  the 
Mediterranean  shores,  where  it  grows  in 
masses,  as  may  be  seen  on  Gibraltar,  on  dry  and 
rocky  ground.  It  has  been  naturalized  in  trop- 
ical America,  and  cultivated  for  the  terminal 
racemes  of  large  pea-like  flowers.  These  are 
an  inch  long,  golden  yellow,  and  very  fragrant, 
with  the  odor  of  acacia,  and  are  a  favorite  food 
of  bees.  They  also  yield  a  yellow  dye.  The 
tough  twigs  are  used  as  food  for  goats,  and 
produce  a  coarse  fibre ;  the  seeds,  from  linear 
pubescent  pods,  are  diuretic  and  tonic,  and  in 
larger  doses,  emetic  and  cathartic. 

Spanish  Era.       See  Epoch. 

Spanish-fly.       See  Blister-beetle. 

Spanish  Fort,  a  part  of  the  defenses  of  the 
city  of  Mobile,  .A.la.,  during  the  Civil  War; 
taken  by  the  Federals  8  .'Xpril  1865.  It  consisted 
of  a  system  of  fortifications,  rather  than  a  single 
fort.  On  27  March  it  was  invested  by  Union 
troops,  A.  J.  Smith's  corps,  on  the  right,  and 
Granger's  on  the  left ;  a  bombardment  was  he- 
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gun  4  April,  in  which  the  gunboats  on  the  river 
joined,  and  a  naval  battery  on  shore  rendered 
service.  The  Federals  intended  to  assault  the 
defenses  on  9  April ;  but  on  the  8th  Gen.  Carr 
found  that  it  was  possible  to  place  a  battery  on  a 
wooded  crest  commanding  the  fort  and  that 
evening  his  troops  gained  the  crest,  captured 
300  j-ards  of  the  works  and,  getting  their  bat- 
tery into  position,  compelled  the  Confederates 
to  evacuate.  Consult:  'Battles  and  Leaders  of 
the  Civil  War,>  Vol.  IV. 

Spanish  Fowls.      See  Poultry. 

Spanish    Language,    Literature,    and    Art. 

See  Spain,  L.^ncuage,  Literature,  and  Art  of. 

Spanish  Mackerel,  a  mackerel  (^Scomber- 
omorus  tnaiiiUitiis ).  with  the  body  more  com- 
pressed than  that  of  the  common  mackerel  and 
the  head  short  and  conical.  It  reaches  a  length 
of  about  30  inches,  and  is  a  handsome  fish 
marked  on  the  sides  with  round  golden  bronze 
spots  which  distinguish  it  at  once  from  any 
other  fish  occurring  in  our  waters.  This  mack- 
erel is  properly  a  tropical  species,  but  during  the 
summer  migrates  northward  along  the  Atlantic 
coast,  occasionally  reaching  even  Cape  Cod. 
It  is  one  of  the  most  graceful  and  active  of 
fishes,  and  swims  at  the  surface  in  schools  in 
pursuit  of  menhaden,  silversides  and  other 
smaller  fishes,  which  constitute  its  chief  diet. 
The  species  is  very  prolific,  each  female  produc- 
ing from  300,000  to  1,000,000  of  the  small  buoy- 
ant eggs  which  develop  rapidly  and  may  hatch 
within  a  single  day.  In  Chesapeake  Bay,  which 
is  an  important  spawning  ground,  the  breeding 
season  is  June.  Besides  being  a  favorite  game- 
fish  in  tht  south,  the  Spanish  mackerel  is  com- 
mercially of  considerable  importance,  being  ex- 
cellent on  the  table,  but  scarcely  known 
before  the  introduction  of  the  pound-net  into 
our  fisheries.  Many  are  taken  in  these  nets 
about  Sandy  Hook,  but  the  most  important 
fisheries  are  in  Chesapeake  Bay  where  gill-nets 
arc  also  employed  largely  in  their  capture.  In 
1901  about  520,000  pounds,  valued  at  $45,000, 
were  caught  in  the  latter  region,  and  38,928 
pounds,  valued  at  $5,729,  in  New  Jersey.  The 
sierra  (S.  rei^alis)  and  the  silver  cero  or  king- 
fish  {S.  cavalla)  are  related  species  found  in  the 
West  Indies  and  along  the  coast  of  the  South 
Atlantic  States. 

Spanish  Main,  a  name  formerly  given  to 
;he  coasts  of  the  Spanish  colonics  bordering  on 
the  Caribbean  Sea,  and  often  transferred  to  the 
sea  itself.  In  the  latter  sense  it  occurs  frequent- 
ly in  connection  with  the  buccaneers  See 
Buccaneers. 

Spanish  Moss,  an  epiphytic,  pendulous 
plant  (  lillamlsia  usiicoidrs)  of  the  pineapple 
family,  which  is  widely  distributed  throughout 
tropical  America.  The  softly-haired  seeds  are 
carried  by  the  wind,  to  the  ro\igh  bark  of  tree- 
branches,  where  they  lodge,  and  germinate.  The 
stems  arc  very  slender,  gray  and  scurfy,  some- 
times several  feet  long,  bear  scattered  leaves 
which  are  narrowly  linear,  and  have  in  their 
axils  solitary,  regular  and  perfect  3-merous 
flowers,  which  are  ycllow-pctalcd  but  inconspic- 
uous. The  plants  are  silvery  gray  in  tone,  which 
accounts  for  their  common  name  of  old  man's 
beard ;   and  they   drape  the   forests   extensively 


and  mournfully,  in  contrast  with  the  evergreen 
of  pines  and  live  oaks,  as  far  north  as  the  Caro- 
lina coast  and  in  southern  California.  It  is  used 
after  drying  as  packing  for  articles  in  boxes, 
stuffing  for  cheap  mattresses,  etc.     See  Fibre. 

Spanish  Peaks,  two  isolated  mountains 
which  form  proniment  landmarks  in  southern 
Colorado,  near  the  Mexican  border.  The  sum- 
mit of  the  higher  peak  is  13,623  feet  above  sea- 
level.  It  is  partly  composed  of  volcanic  rocks. 
The  other  mountain  is  12,720  feet  high. 

Spanish  Succession,  War  of  the.  See 
Succession  Wars. 

Spanish  Town,  or  Santiago  de  la  Vega, 
town  of  Jamaica,  10  miles  west  of  Kingston. 
It  is  connected  with  Kingston  by  railroad,  and 
is  the  second  town  in  importance  on  the  island. 
It  was  formerly  the  capital,  but  the  seat  of 
government  was  moved  to  Kingston  in  1872. 
It  is  ill  built  and  unhealthy.     Pop.  6,000. 

Spanish  War  Veterans,  a  society  organ- 
ized by  men  who  took  part  in  the  Spanish- 
American  War.  The  object  of  the  society, 
which  was  incorporated  28  Nov.  1899,  is  to  keep 
alive  the  memories  of  the  war  with  Spain  in  a 
patriotic  American  sense,  and  not  with  the 
view  of  nursing  any  feeling  of  international  en- 
mity, to  proinote  the  best  interests  of  those  who 
took  part  in  the  war  in  the  service  of  the  United 
States,  and  to  encourage  universal  liberty  and 
equal  rights  and  justice.  Although  the  number 
of  killed  and  wounded  in  the  Spanish  War  was, 
not  large,  as  compared  with  other  wars  in 
which  the  United  States  has  been  engaged,  the 
conditions  of  climate  and  season  during  the 
Cuban  campaign  were  such  as  to  do  permanent 
injury  to  thousands  of  veterans  who  were  not 
wounded  in  battle,  and  many  suffered  serious 
detriment  to  health  who  never  passed  be;ond 
the  Southern  camps.  The  veterans  of  this  con- 
flict, therefore,  have  strong  reasons  for  being 
mutually  helpful,  and  for  keeping  true  to  that 
spirit  of  comradeship  which  has  had  such  a 
marked  influence  in  upholding  and  advancing 
the  interests  of  civil  war  veterans.  The  society 
has  grown  rapidly  in  numbers  and  now  in- 
cludes the  larger  part  of  the  vohnitcer  veterans 
throughout  the  United  States.  The  officers  are 
Harold  C.  Megrew,  Indianapolis,  Commander- 
in-chief;  Champc  S.  Andrews,  New  York, 
Senior  Vice-Commander-in-chief ;  Lucicn  F. 
Burpee,  Waterbury,  Conn. ;  Junior  Vice- 
Commander-in-chief  ;  L.  A.  Dyer,  Washington, 
D.  C,  Adjutant-general;  Robert  A.  Bnniner, 
Rutherford,  N.  J.,  Quartermaster-general ; 
Frederick  C.  Kiiehnie,  New  York,  Inspector- 
general  ;  I.  N.  Kinney,  Bay  City,  Mich.,  Judgc- 
advocate-general ;  Frank  Hcndley,  Cincinnati. 
Ohio,  surgeon-general  :  Rev.  W.  11.  1.  Reaney,  U 
S.  N.,  Cliaplain-in-chicf.  The  Council  of  Ad- 
ministration consists  of  Henry  !•".  Warren,  Bay 
City,  Mich.;  W.  T.  Durbin,  Inilianapolis,  Ind. ; 
C.  C.  Mattes,  Scranton,  Pa.;  Fred  W.  .'\verill, 
New  Haven,  Conn. ;  Henry  A.  F.  Young, 
Brooklyn,  N.  V.;  James  W.  Carver,  Auburn, 
Me. ;  J.  L.  King,  Washington,  D.  C. ;  George  W. 
Skipwith,  Richmond,  Va. ;  Michael  J.  Murphy, 
Boston,  Mass.;  Charles  Lcimbach,  Brooklyn, 
N.  Y.;  John  T.  Hilton,  Paterson,  N.  J.;  C.  J. 
Heinz,  Dayton,  O. 

Spanish  War  Veterans,  National  Auxiliary 
of,   an  association  composed  of  the  niotliers. 
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wives,  sisters  and  daughters  of  members  of  the 
Society  of  Spanish  War  Veterans,  also  of  other 
women,  such  as  nurses,  who  rendered  special 
service  during  the  war  in  camp  or  hospital,  or 
otherwise. 

Spar,  a  general  name  in  mineralogy  for  a 
cleavable  mineral  which  is  not  an  ore.  Thus 
we  have  feldspar,  comprising  both  orthoclase  and 
plagioclase ;  calcspar  or  cleavable  calcite,  with  its 
transparent  variety  iceland  spar ;  fluor  spar,  or 
fluorite ;  satin  spar,  or  fibrous  gypsum ;  tabular 
spar,  or  Wollastonite,  and  heavy  spar,  or  barite. 
The  term  is  of  German  origin. 

Spar'idae,  a  large  family  of  carnivorous 
shore-fishes,  the  porgies,  of  tropical  seas,  es- 
pecially abundant  in  the  Mediterranean,  Red 
Sea  and  West  Indian  waters.  None  are  of 
great  size ;  the  body  is  oblong,  likely  to  be  ele- 
vated, covered  with  large  adherent  scales  and 
ornamental  colors :  the  mouth  is  filled  with 
strong  teeth,  in  which  the  incisors  are  prom- 
inent. Most  of  them  are  excellent  food,  and 
many  are  gamy.  Jordan  says  that  about  il 
genera  and  loo  species  are  counted  in  the  fam- 
ily, about  half  of  which  occur  in  North  American 
waters.  These  include  the  scup,  porgies,  sheeps- 
head  and  related  fishes.  Consult:  Goode,  'Amer- 
ican Fishes'  (New  York  1888)  ;  Jordan  and 
Evermann,  'Fishes  of  North  and  IMiddle  Amer- 
ica'   (Washington  1898). 

Sparks,  Edwin  Erie,  American  historical 
writer :  b.  Licking  County,  Ohio,  i860.  He  was 
graduated  from  Ohio  State  University  in  1884 
and  from  the  University  of  Chicago  in  1900. 
He  was  instructor  at  Ohio  State  University 
1884-5 ;  professor  at  Pennsylvania  State  College 
1890-5 ;  lecturer  before  the  American  Society  of 
University  Extension  1893-5 ;  and  has  been  pro- 
fessor of  American  history  at  the  University  of 
Chicago  since  1895.  He  has  published :  'Ex- 
pansion of  the  American  People'  (1899)  ;  'The 
Men  Who  Made  the  Nation'  (1900)  ;  'Formative 
Incidents  in  American  Diplomacy'  (1902)  ;  'The 
United  States'  in  the  Story  of  the  Nations 
series  (1903). 

Sparks,  Jared,  American  scholar  and  histo- 
rian :  b.  Willington,  Tolland  County,  Conn.,  10 
May  1789;  d.  Cambridge,  Mass..  14  March  1866. 
He  was  graduated  from  Harvard  in  181 5,  studied 
theology  with  Dr.   Nathaniel  Thayer  from  May 

1817  to  March  1818,  was  editor  of  the  'North 
American  Review,'  then  begun  in  Boston,  and  in 

1818  entered   the   Unitarian   ministry.     On   May 

1819  he  was  ordained  pastor  of  the  Unitarian 
congregation  at  Baltimore,  Md.,  Dr.  W.  E.  Chan- 
ning  (q.v.)  preaching  on  that  occasion  the  well- 
known  discourse  on  'Unitarian  Christianity.' 
Sparks  did  much  in  Baltimore  to  promote  the 
growth  of  the  Unitarian  faith,  instituting  there 
a  Unitarian  book  society,  and  editing  the  'Uni- 
tarian Miscellany,'  a  monthly  periodical.  He 
resigned  in  1823,  and  from  1823  to  1830  was  again 
editor  of  the  'North  American,'  in  which  he 
acquired  a  three-quarter  interest.  After  some 
periodical  contributions  to  the  economic  history 
of  the  South,  and  to  Mexican  and  South  .Ameri- 
can history,  he  published  in  1828  a  'Life  of 
Ledyard,'  the  American  traveler.  In  the  prepa- 
ration of  this  work  he  first  undertook  that 
method  of  travel  and  research  among  original 
sources  in  which  he  was  the  pioficer  in  the  L^nited 
States,  and  which  he  afterward  so  worthily  ap- 


plied to  the  study  of  American  history.  After 
long  investigation,  including  a  very  wide  corre- 
spondence, and  a  voyage  to  Europe  for  the  ex- 
amination of  records  in  the  public  offices  of 
London  and  Paris,  he  published  the  well-known 
'Writings  of  George  Washington,  with  a  Life 
of  the  Author,  Notes  and  Illustrations' 
(1834-7),  which  remained  the  standard  until  to 
an  extent  superseded  by  W.  C.  Ford's  edition 
(1889-93).  Sparks  used  the  copies  of  Wash- 
ington's letters  as  found  in  the  latter's  letter- 
book.  The  discrepancies  found  to  exist  between 
the  copies  and  the  originals  as  preserved  refuted 
the  charges  at  first  made  to  the  effect  that  Sparks 
had  wilfully  altered  the  letters.  Sparks'  method 
of  editing  in  general  has,  however,  been  dis- 
carded. He  printed  only  what  he  believed 
of  importance,  omitting  and  altering  passages  as 
he  saw  fit.  This  was  largely  due  to  the  idea  of 
editorial  discretion  then  observed,  and  should 
not  be  made  occasion  for  disparagement.  What-  Ij 
ever  be  said  of  his  methods  in  editing  text.  ' 
Sparks  was  a  really  distinguished  historical 
scholar,  and  maintained  almost  invariably  as 
high  a  level  of  excellence  as  was  then  possible 
to  the  historical  editor.  He  also  prepared  'The 
Works  of  Benjamin  Franklin'  (1836-40);  'The  i 
Library  of  American  Biography'  (ist  series  | 
1834-8;  2d  1844-8),  himself  writing  7  of  the  60  1 
lives;  and  "Correspondence  of  the  American 
Revolution'  (1854).  He  also  wrote  'Remarks 
on  American  History'  (1837).  He  was  profes- 
sor of  history  at  Harvard  in  1839-49,  arid  presi- 
dent in  1849-53.  The  standard  biography  is  H. 
B.  Adams'  'Life  and  Writings  of  Jared  Sparks' 
(1893)  ;   there  is  also  one  by  Ellis    (1869). 

Sparrow,  the  familiar  name  of  many  small 
birds  of  the  finch  family  (Fringillida),  applied 
loosely  to  the  representatives  of  a  large  and 
varied  assemblage  of  genera.  Generally  speak- 
ing, sparrows  are  moderately  sized  members  of 
the  family  which  live  mostly  on  or  near  the 
ground,  whose  bills  are  neither  especially  short 
and  stout  nor  angulated  in  the  gape,  and  which 
have  the  sexes  similarly  colored.  About  10 
genera  and  40  species  called  sparrows  belong  to 
the  North  American  faunas  of  which  the  follow- 
ing may  be  mentioned.  The  white-crowned 
sparrow  {Zonotrichia  leucof<hrys)  is  about  7 
inches  long,  the  body  stout,  and  the  tail  rather 
long  and  moderately  rounded ;  the  chin,  throat, 
and  breast  are  nearly  uniform  ashy;  the  head 
above  black ;  median  and  superciliary  stripe  pure 
white ;  a  narrow  black  line  through  and  behind 
the  eyes ;  back  and  wing-cove."ts  dark  reddish 
brown  with  paler  margins ;  quills  and  tail 
darker ;  wings  with  two  w'hite  bands ;  whitish 
below;  bill  reddish  orange  tipped  with  brown. 
It  is  found  from  the  .Atlantic  to  the  Rocky 
Mountains  and  from  Labrador  to  Texas,  breed- 
ing to  the  north  and  in  the  Rocky  Mountains. 
The  notes  are  mellow  and  sweet,  six  or  seven  in 
number,  the  first  loud  and  clear,  and  thence  be- 
coming fainter  and  more  plaintive ;  eggs  light 
green  with  brownish  mottlings  at  the  larger  end; 
the  nest  is  on  the  ground  or  among  moss,  and  the 
eggs  are  laid  in  Labrador  from  the  ist  to 
the  end  of  June.  The  flight  is  low,  swift ;  the 
food  consists  of  seeds,  berries,  and  insects ;  the 
migrations  are  performed  mostly  by  day.  It 
spends  its  summers  in  northern  Canada  and 
Alaska.    The  white-throated  sparrow  or  peabody 
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bird  (Z.  albicolUs)  has  the  chin  abruptly  white; 
superciliary  stripe  broad,  yellow  anteriorly  and 
wliite  behind ;  median  head-stripe  white,  with  a 
black  one  on  each  side,  and  a  broad  black  streak 
behind  the  eye ;  edge  of  wing  and  axillaries  yel- 
low ;  two  narrow  white  bands  across  wing 
coverts.  It  is  found  in  the  eastern  United  States 
and  westward  to  the  Missouri,  appearing  in  the 
Southern  States  in  November  and  departing  in 
March  to  the  North.  It  breeds  from  the  north- 
ern tier  of  States  northward,  and  its  nest,  eggs 
and  song  resemble  those  of  the  last.  This 
species  is  very  active  among  hedges  and  thickets, 
and  is  found  in  flocks  with  the  wliite-crowned 
sparrow,  than  which  it  is  generally  more  plenti- 
ful. These,  with  two  or  three  additional  west- 
ern species  of  Zonotrichia,  are  among  the  largest 
and  most  handsome  of  our  sparrows. 

The  genus  Sf'cella,  which  differs  from  the 
last  in  its  smaller  size  and  longer  forked  tail, 
contains  three  well  known  northern  species  and 
as  many  more  confined  to  the  western  and  south- 
ern United  States.  The  field  sparrow  (5'. 
pusilla)  is  about  sVi  inches  long;  the  bill  is 
reddish ;  ear  coverts,  crown,  and  back  rufous, 
the  last  with  blackish  streaks ;  sides  of  head  and 
neck,  and  stripe  over  eyes,  ashy ;  white  below, 
tinged  with  yellow  anteriorly;  quills  and  tail 
faintly  edged  with  white,  and  two  bands  of  the 
same  across  wing  coverts ;  rump  yellowish 
brown.  It  is  found  in  eastern  North  America  as 
far  as  the  Missouri,  remaining  in  the  Southern 
States  during  winter,  going  north  in  March,  and 
arriving  in  New  England  toward  the  last  of 
April.  The  song  is  pleasing,  resembling  the 
trill  of  a  young  canary.  It  is  sociable  and  peace- 
ful, and  very  prolific,  sometimes  raising  three 
broods  a  year.  The  nest  is  of  grasses  and 
placed  on  or  near  the  ground;  the  eggs'usually 
4  or  5,  whitish  thickly  speckled  with  reddish 
brown.  It  frcciucnts  fields  and  fence  rows,  and 
flocks  when  not  breeding.  The  chipping-sparrow 
(q.v.)  and  tree-sparrow  belong  here.  The  genus 
Passcrctla  is  remarkable  for  the  elongation  of 
the  lateral  toes  and  the  large  size  of  the  claws, 
adapting  these  birds  for  scratching  on  the  grouiid. 
The  fox-colored  sparrow  (F.  iliaca),  with  its 
several  varieties,  is  our  only  representative.  It 
is  7  inches  long,  the  back  is  rust  brown,  mar- 
gined with  ashy,  lighter  on  the  head,  tail,  and 
wing  coverts,  rufous  on  the  last  two;  white 
below,  streaked  with  light  brownish  red  on 
breast  and  sides  of  neck,  rufous  patch  on  cheeks. 
It  is  found  as  far  west  as  the  Mississippi,  pre- 
ferring the  Northern  States  and  going  south  in 
winter.  It  is  seen  in  small  flocks  in  the  under- 
wood and  along  brier-skirted  fences  and  streams. 
It  breeds  in  British  America.  The  flight  is  slow, 
rapid  and  undulating;  the  song  clear,  full,  sweet, 
and  prolonged  with  many  repetitions.  The  nest 
is  made  on  the  ground  or  in  bushes. 

Other  important  genera  are  Ammodramus, 
with  II  species,  including  the  savanna  sparrow 
(A.  sandu-ichcnsis),  the  yellow-winged  grasshop- 
per sparrow  (.1.  fasscrinus),  the  sharp-tailed 
sparrow  (A.  caiulaculus),  and  the  sea-side  .spar- 
row (./.  maritimus),  the  last  two  inhabitants  of 
salt  marshes,  Mclosfica,  including  the  song  spar- 
rows ((i.v. )  ;  Paocirlcs,  with  the  vesper  sparrow  or 
bay-winged  bunting  (P.  i^ramincus)  ;  and  others 
less  well-known.  The  sparrows  of  Europe  are 
few  in  number  and  belong  to  the  genus  Passer. 


Besides  the  house  sparrow  (q.v.),  the  European 
tree-sparrow  {P.  montanus)  has  been  introduced 
into  this  country.  There  is  also  an  American 
bird  of  the  same  name,  also  called  Canada  spar- 
row (.S/>he//a  moiiticola).  which  much  resembles 
the  chipping-sparrow,  but  has  a  distinct  dark  spot 
on  the  breast  and  conspicuous  wdiitc  wing-bars. 
It  is  a  northern  bird,  but  in  the  winter  is  abun- 
dant in  the  United  States,  flocking  in  fields  and 
shrubbery. 

Consult:  Ridgway,  'Birds  of  North  and 
Middle  America,'  Part  I.  (Washington  1902)  ; 
and  general  w-orks  on  ornithology.  For  the 
"English"   sparrow,   see  House-sparrow. 

Sparrow-hawk,  a  small  falcon  (Falco  spar- 
veriiis),  common  throughout  North  America 
and  practically  cosmopolitan,  since  scarcely  dis- 
tinguishable species  inhabit  all  quarters  of  the 
globe.  It  is  II  to  12  inches  long,  and  the  adult 
male  has  the  back  tawny  ;  wings  bluish  and  black; 
seven  black  blotches  about  the  head ;  tail  chest- 
nut, with  a  broad  black  band  and  a  narrow  ter- 
minal one  of  white;  below  white  or  tawny. 
The  female  is  more  streaky,  has  the  tail  tawny 
with  numerous  narrow  darker  bars ;  back  and 
wing-coverts  rusty,  barred  with  black.  These 
birds  are''true  falcons  (see  Falconry),  and  ad- 
mirably bold  and  active.  Not  unfrequently  the 
sparrow-hawk  may  be  seen  to  attack  other  and 
larger  birds  of  prey,  its  courage  extending  even 
to  a  reckless  degree,  while  it  is  also  shy  and 
wary.  It  feeds  largely  on  mice,  which  it  catches 
with  great  skill,  and  also  sometimes  seizes  young 
chickens,  but  its  depredations  in  that  direction 
are  of  little  consequence.  It  makes  its  nest  in 
hollows  of  trees,  the  deserted  hole  of  a  large 
woodpecker,  or  sometimes  an  abandoned  crow's- 
nest. 

Sparrow-owl,  one  of  the  diminutive, 
brown-streaked  owls  of  the  genus  Nyctalc,  of 
which  the  saw-whet  (q.v.)  is  a  familiar  ex- 
ample. The  name  belongs  primarily  to  Teng- 
malm's  owl  of  Northern  Europe,  of  which  Rich- 
ardson's owl  (.'V^.  richardsoni)  of  Canada  and 
Alaska  is  an  American  variety.  It  is  bold  and 
strong,  and  feeds  mainly  on  small  birds. 

Sparta,  spar'ta,  a  celebrated  city  of  ancient 
Greece,  the  capital  of  Laconia  and  of  the  Spar- 
tan state,  lay  on  the  west  bank  of  the  river 
Eurotas,  and  embraced  a  circuit  of  six  miles. 
Sparta  was  irregularly  built,  and  from  this 
circumstance  it  is  supposed  to  have  got  its 
name,  signifying  "scattered."  It  consisted  of  five 
separate  quarters,  which  were  not  completely 
surrounded  by  walls  till  the  time  of  the  Ro- 
mans. It  was  the  boast  of  Sparta  that  her  men 
were  her  walls.  Among  other  remarkable  ob- 
jects enumerated  by  Pausanias  are  the  follow- 
ing: the  market-place,  containing  the  public 
buildings,  in  which  the  council  of  the  ciders 
held  their  meetings,  and  the  principal  ornament 
of  which  was  the  Persicc,  a  celebrated  colon- 
nade, built  from  the  spoils  taken  from  the 
Persians ;  its  roof  was  supported  by  statues  of 
Persians;  the  theatre  the  remains  of  which 
constitute  the  principal  ruins  of  Sparta;  the 
chorus,  or  place  in  which  the  ephebi  executed 
their  dances,  adorned  with  statues  of  Apollo, 
Artemis,  and  Leto ;  the  Leschai,  or  halls  in 
which  the  popular  assemblies  were  held,  and  of 
which  there  were  two  —  the  Lcsche  of  the 
Crotanes,  near  the  tombs  of  the  Agidcs,  and  thr 
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Lesche  Pcecile;  the  Temple  of  Athene  Poliou- 
chos  or  Chalkioikos,  as  the  goddess  was  com- 
monly called,  from  the  bronze  ornaments  of  her 
temple,  on  a  steep  hill,  to  which  the  Spartans 
gave  the  name  of  the  Acropolis ;  etc.  Sparta 
was  the  name  of  the  city  during  the  period  of 
its  historical  celebrity.  Lacedsmon  is  fovmd 
in  Homer  as  the  name  both  of  the  city  and  the 
territory,  but  it  afterward  dropped  out  of  use, 
and  does  not  appear  to  have  been  revived  till 
several  centuries  after  Christ.  Laconia,  the  dis- 
trict in  which  Sparta  was  situated,  was  the 
southeastern  division  of  the  Peloponnesus, 
bounded  on  the  west  by  Messenia,  from  which 
it  was  separated  by  the  chain  of  Taygetus,  on  the 
north  by  Arcadia  and  Argolis  and  on  the  east 
and  south  by  the  sea.  The  principal  towns  in 
Laconia  besides  Sparta  were  AmyclK  and 
Pharis,  both  situated  like  Sparta  on  the  west 
bank  of  the   Eurotas,  a  little  lower  down. 

The  Spartans  were  the  descendants  of  the 
Dorians  who  invaded  the  Peloponnesus  about  80 
years  after  the  siege  of  Troy,  and  from  an 
early  period  they  followed  a  set  of  rigorous  in- 
stitutions aimed  at  forming  them  into  a  purely 
warlike  nation.  These  institutions  they  them- 
selves ascribed  to  Lycurgus,  who,  if  he  was 
really  a  historical  character,  must  have  lived  not 
later  than  the  gth  century.  Shortly  after 
their  settlement  in  the  Peloponnesus  it  is 
probable  that  the  Spartans  extended  their  sway 
over  all  the  territory  of  Laconia,  the  inhabi- 
tants of  which  they  reduced  partly  to  the  con- 
dition of  Helots  and  partly  to  that  of  Periceci. 
The  former  were  completely  enslaved,  bound 
to  the  land  which  they  had  to  till  for  their 
masters,  and  required  to  serve  the  state  in  war. 
The  latter  were  free,  possessing  land  of  their 
own,  and  carrying  on  trade  and  practising  the 
arts,  both  of  which  pursuits  were  forbidden  to 
Spartans.  The  next  great  wars  of  Sparta  are 
usually  regarded  as  the  direct  consequence  of 
their  new  institutions.  They  were  waged  with 
the  Messenians  in  the  8th  and  7th  cen- 
turies B.C.,  and  resulted  in  668  B.C.,  in  the  com- 
plete subjugation  of  tlie  Messenians,  who  were 
cither  compelled  to  leave  their  country  or  re- 
duced to  the  condition  of  Helots.  Wars  were 
also  carried  on  against  their  northern  neighbors, 
the  Arcadians  and  the  Argives,  against  both  of 
whom  they  were  successful,  and  before  the 
close  of  the  6th  century  B.C.,  they  not  only 
stood  at  the  head  of  the  states  of  the  Pelopon- 
nesus, but  were  even  recognized  as  the  leading 
people  in  all  Greece.  Early  in  the  following 
century  began  the  Persian  wars,  in  which  Sparta 
played  a  conspicuous  part,  but  the  details  of 
this  epoch  down  to  the  conclusion  of  the  Pelo- 
ponnesian  war  in  404  B.C.  belong  to  the  common 
history  of  Greece,  to  which  the  reader  is  ac- 
cordingly referred.  It  is  enough  to  state  here 
that  the  events  of  the  wars  with  Persia  led  to 
Sparta  being  supplanted  by  Athens  as  the 
leading  state  in  Greece ;  that  there  hence  arose 
a  jealousy  between  the  two  cities  which  ulti- 
mately brought  on  a  war,  in  which  the  one  half 
of  Greece  was  divided  against  the  other,  and 
that  this  war.  the  Peloponnesian,  ended  in  the 
ascendency  of  Sparta  and  the  entire  humiliation 
of  her  rival.  The  rivalry  of  the  Spartan  general 
Lysander  and  the  king  Pausanias  soon  after 
produced  a  revolution,  which  delivered  the 
Athenians  from  the  Spartan  yoke   (403).     Soon 


after  the  Spartans  became  involved  in  a  w-ar 
with  Persia,  by  joining  Cyrus  the  Younger  in 
his  rebellion  against  his  brother  Artaxerxes 
!Mnemon  (401).  The  war  was  continued  even 
after  the  failure  of  the  enterprise  of  Cyrus,  and 
the  Persian  throne  was  shaken  by  the  victories 
of  Agesilaus;  but  Athens,  Thebes,  Corinth,  and 
some  of  the  Peloponnesian  states,  took  this  op- 
portunity to  declare  war  against  the  Lacede- 
monians. The  latter  defeated  the  Thebans  ,'.t 
Coronea  (394)  ;  but,  on  the  other  hand,  the 
Athenian  commander  Conon  gained  a  victory 
over  the  Spartan  fleet  at  Cnidus.  This  war, 
known  as  the  Bceotian  or  Corinthian  war,  lasted 
eight  years,  and  increased  the  reputation  and 
power  of  Athens.  To  break  the  alliance  of 
Athens  with  Persia,  Sparta,  in  387  B.C.,  con- 
cluded with  the  latter  power  the  peace  known 
by  the  name  of  Antalcidas ;  and  the  designs  of 
Sparta  became  apparent  when  she  occupied, 
without  provocation,  the  city  of  Thebes,  and 
introduced  an  aristocratical  constitution  there. 
Pelopidas  delivered  Thebes,  and  the  celebrated 
Theban  war  (378-363)  followed,  in  which 
Sparta  was  much  enfeebled.  During  the  follow- 
ing century  Sparta  steadily  declined,  although 
one  or  two  isolated  attempts  were  made  to  re- 
store its  former  greatness.  The  principal  of 
these  was  made  by  Cleomenes  (236-222),  but 
his  endeavors  failed,  because  there  were  then 
scarcely  700  of  Spartan  descent,  and  the  ma- 
jority of  these  were  in  a  state  of  beggary. 
With  the  rest  of  Greece  Sparta  latterly  passed 
under  the  dominion  of  the   Romans   in   146  B.C. 

The  Spartans  differed  from  the  other  Greeks 
in  manners,  customs,  and  constitution.  Their 
kings  (two  of  whom  always  reigned  at  once) 
ruled  only  through  the  popular  will,  acting  sf 
umpires  in  disputes,  and  commanding  the  army. 
The  Spartans  proper,  that  i>;,  the  descendants 
of  the  Dorians,  occupying  themselves  with  w«r 
and  the  chase,  left  all  ordinary  labor  to  the 
Helots,  while  the  class  known  as  Perioeci 
engaged   in  commerce,  and  manufactures. 

Sparta,  ^Vis.,  city,  capital  of  Monroe 
County;  on  the  La  Crosse  River,  and  on  the 
Chicago,  Milwaukee  &  Saint  Paul  and  the  Chi- 
cago &  Northwestern  R.R.'s;  about  2i  miles 
northeast  of  La  Crosse.  It  is  a  favorite  sum- 
mer resort.  It  is  in  an  agricultural  and  fruit- 
growing region.  It  has  tlour  and  feed  mills, 
machine  shops,  paper  mills,  and  cigar  fac- 
tories. The  educational  institutions  are  a 
high  school,  public  and  parish  elementary 
schools,  and  a  public  library.  The  city  con- 
tains several  churches  and  the  State  School 
for  Dependent  Children,  and  the  Hospital  for 
the  Insane  is  a  short  distance  north.  The 
three  banks  have  a  combined  capital  of  $100,- 
000.  Sparta  was  first  settled  in  1S51,  was  in- 
corporated as  a  village  in  1857,  and  as  a  city 
in  1S83.  It  is  governed  bj-  a  mayor  and  a 
council  of  eight,  elected  bienniallv.  Pop. 
(1900)  3,555. 

Spartacus,  spar'ta-kus,  Roman  gladiator: 
b.  Thrace:  d.  Lucania  71  B.C.  He  had  been  cap- 
tured by  the  Romans,  sold  as  a  slave,  and  trained 
as  a  gladiator  at  Capua.  Here  he  headed  a 
fight  for  freedom  and  succeeded,  with  70  com- 
rades, in  reaching  the  crater  of  Vesuvius,  when 
he  was  soon  joined  by  other  fugitives.  Hi? 
force  soon  grew  to  large  proportions  and  Spar- 
tacus   gained    several    battles.      He    now    pro- 
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claimed  the  abolition  of  slavery,  and.  being 
joined  by  the  slaves  of  the  Snutli,  passed  Rome 
with  a  victorious  army  of  about  100,000  men 
and  advanced  into  the  region  of  the  Po.  His 
plan  was  to  lead  his  army  out  of  Italy  and  dis- 
band it,  so  that  the  freed  slaves  might  return 
to  their  homes.  Despite  dissensions  and  dis- 
affections  which  arose,  he  now  successively  met 
and  defeated  the  two  consuls  sent  against  him 
(72  B.C.).  But  the  slaves,  flushed  with  success, 
refused  to  follow  their  leader  out  of  Italy  and 
demanded  to  be  led  against  Rome.  Spartacus 
therefore  conducted  them  into  winter  quarters 
at  Thurii,  where  Licinius  Crassus  was  sent 
against  him.  Having  defeated  two  legions  of 
that  general's  command,  he  broke  through  the 
obstacles  which  Crassus  had  interposed  and 
marched  toward  Rome.  He  was  overtaken, 
however,  and  owing  to  the  dissensions  in  his 
army  was  defeated.  Attempting  to  cross  into 
Sicily,  he  was  betrayed  by  Sicilian  pirates  and 
a  portion  of  his  army  was  captured  by  Crassus. 
With  the  remainder  Spartacus  effected  new  vic- 
tories, but  in  a  decisive  battle  with  Crassus  on 
the  river  Silarus  his  army  was  annihilated, 
Spartacus  himself  being  slain. 

Spartanburg,  spiir'tan-berg,  S.  C,  city, 
county-seat,  Spartanburg  County;  on  the 
Charleston  &  W.  C,  the  Southern,  and  the 
Glenn  Springs  R.R.'s;  nearly  100  miles  north- 
west of  Columbia.  The  government  census  of 
1900  gives  the  number  of  manufacturing  estab- 
lishments, 45 ;  the  amount  of  capital  invested, 
$-',351,175;  the  number  of  employees,  1,375;  the 
amount  of  wages  annually,  $276,042 ;  cost  of 
material,  $923,217;  and  value  of  products, 
$1,630,275.  It  has  cotton  mills,  and  near  the 
city  are  large  limestone  quarries,  and  gold  and 
irori  mines.  Spartanburg  is  in  an  agricultural 
region  in  which  the  cotton  product  is  impor- 
tant. The  educational  institutions  arc  Wofford 
College  (M.  E.  S.),  founded  in  1853,  the  Con- 
verse Street  High  School,  public  elementary 
schools,  and  the  Kennedy  Public  Library.  There 
are  several  private  schools.  There  is  one  na- 
tional and  two  state  banks.  The  population 
more  than  doubled  from  1890  to  1900.  owing 
somewhat  to  the  increase  in  the  manufacturing, 
although  during  the  same  decade  the  manufac- 
turing industries  decreased  in  other  parts  of  the 
State.  The  government  is  administered  under 
a  special  charter  which  provides  for  a  mayor  and 
common  council.  Pop.  (1890)  5,544;  (^1900) 
11,395- 

Sparteine  (derived  from  the  Latin  sl>artum 
and  the  (jrcck  ffTrdpTox,  Spanish  broom),  an 
alkaloid  discovered  by  Dr.  Stcnbousc  in  1S51, 
and  obtained  from  the  tops  of  the  broom-plant. 
It  is  a  thick,  colorless,  transparent  oil,  with  a 
peculiar,  unpleasant  odor  and  a  very  bitter  taste. 
It  boils  at  288°,  is  strongly  alkaline,  spar- 
ingly soluble  in  water,  very  poisonous,  and 
resembles  nicotine  in  its  compounds.  Its  sul- 
phate is  used  in  inedicinc  as  a  cardiac  stimu- 
lant. 

Spartel,  spar-tel'.  Cape,  Morocco,  Africa, 
the  nortliwestcrn  extremity  of  the  continent.  It 
is  a  promontory  1,030  feet  high,  situated  at  the 
western  entrance  to  the  Strait  of  Gibraltar. 


Spar'tina.     See    Grasses    in    the    United 

St.mes. 

Spasm,  an  involuntary  convulsive  contrac- 
tion of  a  nuiscie  or  set  of  muscles  which  is  of 
a  more  or  less  tonic  or  prolonged  character. 
When  similar  involuntary  contractions  arc  inter- 
mittent or  clonic  in  character,  they  arc  called 
convulsions.  Convulsions  usually  imply  some 
disturbance  of  the  motor  cortex.  Spasms  are 
generally  of  purely  local  origin ;  they  are  cramps. 
Spasms  are  sometimes  held  to  be  synonymous 
with  tics  (q.v.).  In  this  sense  it  is  the  more 
modern  distinction  to  regard  spasm  as  a  local 
irritant  reflex  act,  convulsion  an  involuntary 
cortical  reaction,  and  tic  a  hibitual  muscular 
movement,  originally  voluntary,  but  become  in- 
voluntary by  frequent  repetition.  The  word 
spasm,  however,  is  used  in  all  three  conditions. 
Spasms  occur  in  many  forms  of  nervous  disease, 
particularly  in  chorea,  hysteria,  hiccough,  hydro- 
phobia (q.v.),  etc.  The  so-called  facial  spasm 
is  a  form  of  tic ;  bronchial  asthma  is  a  purely 
spasmodic  affection  of  the  muscular  tissues  of 
the  bronchi ;  whooping-cough  is  largely  spas- 
modic in  its  character. 

Spasmodic  School,  in  literature,  a  name 
applied  in  England  to  a  group  of  English  poets 
about  the  middle  of  the  19th  century,  among 
whom  w^ere  Philip  James  Bailey,  Sydney  Dobell, 
and  Alexander  Smith.  The  name  implied  an 
overstrained  and  unnatural  method  of  senti- 
ment and  expression,  which  sometimes  grew  out 
of  sheer  affectation. 

Spav'in,  a  disease  of  horses  affecting  the 
hock-joint.  It  occurs  under  two  principal 
forms.  In  young,  weakly,  or  overworked  horses 
the  hock-joint  is  sometimes  distended  with 
dark-colored  thickened  synovia  or  joint-oil. 
This  is  bog  spavin.  Fomentations,  occasional 
friction,  a  laxative  diet,  and  rest  should  be 
diligently  tried;  and  if  such  remedies  prove  un- 
successful the  swelling  must  be  dressed  with 
strong  blistering  ointment  or  fired.  The  second 
variety,  bone-spavin,  is  the  more  common. 
Toward  the  inside  of  the  hock,  at  the  head  of 
the  shank-bones,  or  between  some  of  the  small 
bones  of  the  hock,  appears  a  bony  enlargement. 
At  first  there  is  tenderness,  with  heat,  swelling, 
and  considerable  lameness;  but  as  the  inllainma- 
tion  in  the  bone  and  its  investing  membrane 
abates,  the  lameness  may  entirely  disai)pear,  or 
but  a  slight  stiffness  may  remain.  In  recent 
and  slight  cases  cold  water  should  be  applied 
continuously;  but  in  serious  cases,  when  the  part 
is  swollen  and  tender,  hot  fomentations  are 
best.  For  several  days  they  must  be  persevcr- 
ingly  employed.  When  the  part  is  again  cool 
and  free  from  pain  an  iodide  of  mercury  or  fly- 
blister  should  be  applied,  and  the  animal  treated 
to  three  months'  rest  in  a  small  paddock,  the 
end  of  a  barn,  or  a  roomy  box-stall.  In  per- 
sistent cases  firing  or  setoning  usually  gives 
much  relief. 

Spawn,  the  eggs  or  ova  of  fishes,  frngs. 
and  other  of  the  larger  aquatic  animals.  Sec 
Egu,  and  the  names  of  various  animals. 

Spawn-eater,  a  local  name  for  one  of  the 
commonest  of  brook-minnows  or  shiners  (q.v.) 
(Notrol'is  hudsonius),  which  is  likely  to  eat  the 
eggs  of  other  fishes. 


SPEAKER  — SPEAR 


Speaker,  one  who  presides  over  a  delib- 
erative assembly,  preserving  order,  and  regulat- 
ing the  debates;  as,  the  Speaker  of  the  House 
of  Representatives,  the  Speaker  of  the  House 
of  Conmons,  etc.  The  Speaker  of  the  House  of 
Representatives  is  chosen  by  ballot  from  among 
the  members  upon  the  assembling  of  Congress, 
and  occupies  that  office  till  the  expiration  of 
the  body  by  adjournment  sine  die.  H  an  extra 
session  be  called  there  is  no  new  election  of 
speaker,  the  same  officer  presiding  over  the  de- 
liberations. The  presiding  officer  in  the  Senate 
is  styled  the  President  of  the  Senate,  and  he  is 
not  elected  by  that  body,  the  office  being  held 
ex  officio  by  the  Vice-President  of  the  United 
States.  The  Speaker  of  the  House  of  Repre- 
sentatives exercises  large  influence  on  legisla- 
tion, and  representing,  as  he  does,  the  majority 
in  Congress,  he  is  usually  sustained. 

The  Speaker  of  the  British  House  of  Com- 
mons receives  a  salary  of  is.ooo  a  year,  with  a 
furnished  residence.  He  is  a  member  of  the 
privy  council,  and  ranks  after  the  barons.  On 
vacating  his  post  he  receives  a  pension  of  £4,000 
and  is  raised  to  the  peerage.  The  first  time  a 
speaker  was  appointed  by  this  title  was  in  the 
reign  of  Edward  HI.,  when  Sir  T.  Hungerford 
was  elected.  On  the  continent  of  Europe  the 
presiding  officer  of  a  legislative  body  is  com- 
monly designated  by  a  title  meaning  "president." 
See  United  States  —  Spe.\ker  of  the  House. 

Speaking  Trumpet,  a  metallic  instrument 
of  a  somewliat  conical  form  used  for  conveying 
the  sound  of  the  voice  to  a  distance.  The  ad- 
vantage of  the  conical  form  is  satisfactorily  ex- 
plained on  the  assumption  that  waves  of  sound 
are  reflected  in  the  same  w-ay  as  rays  of  light, 
the  angle  of  incidence  and  the  angle  of  reflec- 
tion being  the  same;  for  on  this  assumption  it 
is  evident  that  waves  of  sound  proceeding  from 
the  narrow  to  the  wide  end  of  a  truncated  cone, 
from  the  w-alls  of  which  they  are  reflected  ac- 
cording to  the  law  referred  to,  will  gradually 
make  smaller  angles  with  the  axis  of  the  cone; 
or  in  other  words,  the  direction  of  the  sound 
will  gradually  become  more  nearly  parallel  to 
that  axis.  A  cylindrical  tube  of  uniform 
diameter  has  not  the  same  effect,  and  accord- 
ingly is  of  no  use  in  determining  the  direction 
of  sound  after  it  leaves  the  tube,  although,  as  is 
seen  in  the  case  of  speaking  tubes  used  in 
offices,  industrial  establishments,  and  private 
houses,  it  is  of  great  service  in  transmitting 
sound  from  one  extremity  to  the  other.  Speak- 
ing-trumpets are  chiefly  used  at  sea,  especially 
in  windy  weather,  to  convey  commands  from 
one  part  of  the  ship  to  another,  and  sometimes 
to  speak  with  another  ship. 

Spear,  Charles,  American  philanthropist 
and  author:  b.  Boston,  Mass.,  1  May  1801 ;  d. 
Washington,  D.  C,  18  April  1863.  After  sev- 
eral years'  service  as  a  Universalist  minister  in 
Brewster  and  Rockport,  Mass.,  he  settled  in 
Boston,  w'here  he  became  well  known  by  his 
advocacy  of  prison  reform,  and  his  efforts  to 
secure  the  adoption  of  legislative  measures  for 
the  benefit  and  reformation  of  prisoners.  He 
visited  penal  institutions ;  made  suggestions  for 
the  more  humane  treatment  of  convicts,  housed 
many  of  them  when  discharged,  and  was  active 
in  securing  employment  for  them  and  in  promot- 
ing their  spiritual  welfare.  He  died  of  an  infec- 
tious disease  contracted  in  Washington  during 


the  Civil  War  while  seeking  to  ameliorate  the 
condition  of  prisoners  of  war.  He  was  a  regu- 
lar contributor  to  several  religious  periodicals, 
was  editor  of  <The  Prisoner's  Friend'  (1848- 
54)  :  and  was  the  author  of  'Names  and  Titles 
of  Christ'  (1842);  'Plea  for  Discharged  Con- 
victs' (1844);  'Voices  from  Prison'  (1849), 
etc.  Consult  Catharine  Swan  Brown,  'Life 
of  Charles  Spear'   (1888). 

Spear,  Ellis,  American  soldier  and  gov- 
ernment official :  b.  Warren,  Knox  County, 
Maine,  15  Oct.  1834.  He  was  educated  at  Bow- 
doin  College,  graduating  in  1858.  During  the 
Civil  War  he  served  in  the  national  army,  rising 
from  the  grade  of  a  captain  of  Maine  volunteers 
to  colonel  and  commanding  a  regiment  in  the 
Army  of  the  Potomac  from  1863  to  1865.  He 
was  conspicuous  as  major  commander  of  a 
brigade  at  Peebles  Farm,  and  was  made  colonel 
for  his  bravery  in  action.  In  1865  he  was  brev- 
etted  brigadier-general,  became  inspector  of  di- 
vision, and  before  the  close  of  the  War  was 
given  the  command  of  a  brigade.  At  the  end 
of  the  War  he  became  identified  with  the  United 
States  Patent  Office,  and  became  commissioner 
of  patents  (1877-8). 

Spear,  James,  American  manufacturer:  b. 
Mauch  Chunk,  Pa.,  17  Feb.  1827;  d.  Walling- 
ford.  Pa.,  30  Jan.  1902.  He  engaged  in  the 
manufacture  of  stoves  in  Philadelphia  in  1848, 
invented  various  improvements  in  heating  ap- 
pliances, among  them  the  anti-clinker  grate  now 
generally  used,  and  he  also  invented  the  first 
practical  car-heater.  He  was  one  of  the  foun- 
ders of  the  Haj-es  Mechanics  Home,  a  benefac- 
tor of  various  institutions,  particularly  the  Uni- 
versity of  Pennsylvania,  and  was  actively 
interested  in  the  Blind  Men's  Home. 

Spear,  Samuel  Thayer,  American  Pres- 
byterian clergyman  and  author:  b.  Ballaston 
Spa,  N.  Y.,  4  March  1812;  d.  Brooklyn,  N.  Y., 
I  April  1891.  He  studied  medicine,  graduating 
in  1833  at  the  New  York  College  of  Physicians 
and  Surgeons,  but  entered  the  ministry  in  1835, 
after  training  at  Troy,  N.  Y.  After  a  pastorate 
at  Lansingburg,  N.  Y.,  he  was  in  charge  of  the 
South  Presbyterian  Church  of  Brooklyn.  N.  Y., 
from  1843  to  1871,  when  he  became  connected 
with  the  editorial  staff  of  'The  Independent.' 
He  was  author  of  several  works,  including  'Re- 
ligion and  State'  (1876);  and  'The  Bible 
Heaven'  (1886). 

Spear,  a  weapon  of  offense,  consisting  of 
a  wooden  shaft  or  pole  varying  in  length  up 
to  eight  or  nine  feet,  and  provided  with  a  sharp 
piercing  point.  The  spear  may  be  regarded  as 
the  prototype  of  the  various  forms  of  piercing 
weapons,  such  as  the  arrow,  bolt,  and  dart, 
which  are  projected  from  bows,  catapults,  or 
other  engines,  and  the  javelin,  assegai,  and  lance, 
held  in  or  thrown  by  the  hand.  The  longer  and 
heavier  spears  and  lances  are  mainly  retained 
in  the  hand  while  in  use,  but  there  is  no  absolute 
distinction,  and  the  throwing  of  a  spear  has  in 
all  ages  been  a  form  of  offensive  warfare. 

In  its  earliest  form  the  spear  would  naturally 
consist  of  a  simple  pole  of  tough  wood  sharp- 
ened to  a  point  at  one  extremity,  which  point 
might  be  both  formed  and  hardened  by  charring 
in  fire.  From  this  an  improvement  would  con- 
sist in  fitting  to  the  shaft  a  separate  spear  head  of 
bone,  as  is  still  practised  among  primitive  races. 


SPEARFISH  —  SPECIES 


The  war  lance  of  the  mediajval  knights  was 
l6  feet  long;  the  weapon  of  modern  cavalry  regi- 
ments known  as  lancers  may  be  from  Sy,  to  il 
feet  long,  usually  adorned  with  a  small  tlag  near 
the  head.  The  Persians  at  the  present  day  forge 
spear  heads  for  ornamental  purposes  only,  with 
two  and  sometimes  three  prongs.  The  modern 
spears  of  savage  tribes,  used  equally  for  hunting 
and  for  warlike  purposes,  are  frequently  barbed 
W'ith  fish  and  other  bones,  and  their  fighting 
spears  have  sometimes  poisoned  tips.  Among 
civilized  communities  the  hunting  spear  con- 
tinues to  be  used  for  following  the  wild  boar  and 
other  large  game,  while  the  Cossacks  of  Russia, 
and  various  corps  in  the  armies  of  western  Eu- 
rope, are  armed  with  spears  or  lances,  which 
experience  has  shown  to  be  efficient  weapons  for 
cavalry.  The  spear  was  not  an  ordinary  weapon 
among  the  North  American  Indians,  who  before 
the  introduction  of  the  musket  among  them,  used 
the  bow  and  arrows,  and  the  tomahawk. 

Spearfish.  (i)  One  of  the  carp-suckers 
(q.v.;,  a  species  (Carfiodes  vclifer)  of  the  Mis- 
sissippi Valley;  (2)  a  large  deep-sea,  predatory 
fish  of  the  warmer  parts  of  the  Atlantic  allied  to 
the  sailfishes  (q.v.),  and  placed  in  the  genus 
Tctrapturus;  the  best-known  species  is  the  bill- 
fish  (A.  imperator),  called  aguja  by  Spanish- 
speaking  fishermen. 

Spear'man,  Frank  Hamilton,  American 
novelist :  b.  Buffalo,  N.  Y.  For  some  years  he 
engaged  in  commercial  life,  but  since  1895  has 
devoted  himself  to  literary  work.  He  is  the 
author  of  'The  Nerve  of  Foley'  (1900)  ;  'Held 
for  Orders'   (1901)  ;  'Doctor  Bryson'   (,1902). 

Spear-mint,  a  European  labiate  herb 
(Mentha  sl'icata),  which  has  become  perfectly 
naturalized  in  America,  and  is  often  found  in 
damp  places.  It  is  about  two  feet  high,  smooth, 
square-stemmed,  and  spreading  by  leafy  stolons. 
It  bears  opposite,  lanceolate,  sharply  serrate, 
smoothish  leaves,  and  small,  2-lipped,  purplish 
flowers  in  slender  verticillale  spikes,  which  are 
both  lateral  and  terminal,  the  latter  being  the 
longest.  Spear-mint  is  cultivated  for  its  very 
aromatic  foliage,  which  yields  a  carminative  oil, 
and  was  an  old-time  remedy  for  flatulence.  It  is 
now  chiefly  employed,  with  vinegar,  as  a  fitting 
sauce  for  roast  lamb,  and  sprigs  of  it  are  the 
crowning    feature    of    the    seductive    mint-julep. 

Spears,  sperz,  John  Randolph,  American 
author  and  journalist :  b.  Van  Wert,  Ohio,  21 
April  1850.  Among  his  many  publications 
are  'The  Gold  Diggings  of  Cape  Horn'  (1895)  ; 
'The  Port  of  Missing  Ships'  (1896);  'The 
History  of  Our  Navy'  (1897);  'The  Ilistory 
of  the  American  Slave  Trade'  (1900)  ;  'An- 
thony Wayne*  (1903)  ;  'The  History  of  the 
Mississippi  Valley'    (1903). 

Special  Sessions,  Court  of.    See  Court. 

Specie  (spc'shc)  Circular,  a  treasury  circu- 
lar drafted  by  Senator  Benton  and  issued  at 
President  Jackson's  orders  11  July  1836,  which 
directed  that  nothing  but  gold  and  silver  should 
be  received  in  payment  for  the  public  lands. 
The  next  Congress  passed  a  bill  to  rescind  this 
specie  circular,  but  President  Jackson  killed  it 
by  a  veto.  It  was  claimed  by  President  Jack- 
son's opponents  that  the  circular  contributed 
greatly  to  bring  about  the  ruinous  financial 
crisis  of  18.37. 


Specie  Payments,  in  finance  a  payment  in 
coin  or  any  metallic  money;  a  medium  of  ex- 
change authorized  by  the  government  or  state. 
In  modern  times  specie  is  largely  used  by  banks 
as  security  for  paper  money  in  circulation.  In 
times  of  financial  stringency  the  amount  of  coin 
on  hand  is  inadequate  to  cover  the  volume  of 
paper  in  circulation ;  hence  arises  a  temporary 
condition  called  suspension  of  specie  payment. 
When  conditions  change  and  finances  improve 
a  resumption  of  specie  payments  generally  en- 
sues. 

Specie  Resumption.  The  resumption  of 
specie  payments  after  the  close  of  the  American 
Civil  War  was  a  subject  of  long  and  anxious 
discussion  in  Congress  and  in  the  press.  In 
1861  payment  in  specie  was  suspended  by  the 
government  and  by  banks  throughout  the  United 
States,  and  Congress  authorized  the  issue  of 
United  States  notes  to  meet  the  expenses  of  the 
conflict,  and  to  be  accepted  as  legal  tender  for 
all  dues  except  customs.  The  receipt  of  specie 
for  customs  duties  kept  the  treasury  well  sup- 
plied with  gold  and  silver,  and  enabled  the  gov- 
ernment to  meet  obligations  payable  in  coin. 
After  the  war,  and  indeed  from  the  closing 
scenes  of  the  Confederacy,  the  premium  on  gold 
gradually  fell  until  it  was  merely  nominal,  but 
the  fact  that  the  g'overnment's  paper  currency 
was  not  redeemable  on  presentation  in  coin  kept 
that  currency  from  being  at  par,  and  tended  to 
unsettle  business,  and  to  provoke,  or  afford  an 
excuse  for  serious  financial  crises.  The  ques- 
tion of  resumption  was  most  earnestly  agitated 
after  the  panic  of  1873,  and  on  14  Jan.  1875  an 
act  was  passed  by  Congress,  ordering  the  re- 
sumption of  specie  payments  to  begin  on  I  Jan. 
1879.  The  approach  of  that  date  was  attended 
by  great  apprehension  in  the  United  States  and 
abroad  that  the  national  treasury  would  be  un- 
able to  meet  the  overwhelming  demand  for  specie 
that  many  expected  to  occur.  The  mints  were 
run  far  beyond  the  usual  hours  coining  money 
to  meet  possible  requirements,  and  there  was 
much  surprise  when  the  appointed  date  came, 
and  very  little  currency  was  presented  for  re- 
demption. The  people  were  satisfied  of  the  gov- 
ernment's ability  to  pay,  and  gold  at  once  fell  to 
par.  "Greenbacks,"  as  the  national  currency  is 
called,  became  the  equivalent  of  gold  throughout 
the  world,  and  have  ever  since  maintained  that 
position. 

Species,  a  group  of  individuals  which  agree 
in  exhibiting  certain  distinctive  hereditary  char- 
acters of  sufficient  importance  to  render  a  par- 
ticular name  convenient.  When  we  familiarly 
talk  of  the  different  "kinds"  of  plants  and  ani- 
mals, we  indicate  in  a  rough  way  the  biological 
idea  of  species;  and  the  recognition  of  raven, 
jackdaw  and  rook,  as  differenl  kinds  of  crow, 
corresponds  with  the  scientific  distinction  of  these 
as  four  different  species  of  the  genus  Corvus. 
(See  GENt'S. )  In  many  a  case,  however,  where 
the  distinctive  hereditary  characters  arc  less  con- 
spicuous, the  ordinary  observer  may  see  only  one 
"kind"  where  the  trained  naturalist  delects  many 
"species."  Moreover,  where  a  naturalist  unfa- 
miliar with  the  details  of  a  particular  class  of 
animals  might  discern  only  half  a  dozen  distinct 
species,  the  specialist  may  distinguish  a  score. 
In  fact,  the  conception  of  species  is  entirely  rela- 
tive to  convenience;  where  the  "lumpers"  think 
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a  score  of  special  groups  with  special  names 
quite  sufficient,  the  "splitters"  may  think  it  neces- 
sary to  distinguish  a  hundred.  Except  in  cases 
where  the  limitations  of  group  from  group  are 
very  clear,  as  in  the  case  of  the  four  "kinds" 
of  crow  above  mentioned,  it  requires  a  period  of 
criticism  before  a  satisfactory  compromise  be- 
tween the  "lumpers"  and  the  "splitters"  can  be 
arrived  at.  And  the  reason  for  this  is  simply 
that  in  many  cases  otie  species  is  linked  to 
another  by  intermediate  varieties,  and,  it  may 
be,  also  by  hybrids. 

Collections  of  definitions  of  "species"  have 
often  been  made ;  and  the  curious  will  find  a 
score  in  Quatrefages'  posthumous  work,  'Dar- 
win et  ses  Precurseurs  Frangais.'  Thus,  Lin- 
naeus wrote:  "Species  tot  numeramus  quot 
diversse  formse  in  principio  sunt  creatae."  Buf- 
fon  defined  species  as  "a  constant  succession  of 
individuals  similar  to,  and  capable  of  reproducing 
each  other."  De  Candolle  said  that  a  species  was 
"an  assemblage  of  all  those  individuals  which  re- 
semble each  other  more  than  they  do  others,  and 
which  are  able  to  reproduce  their  like,  in  such  a 
manner  that  they  may  be  supposed  by  analogy  to 
have  descended  from  a  single  being  or  a  single 
pair."  Quatrefages'  idea  of  species  is  summed 
up  in  his  statement  that  it  is  "an  assemblage  of 
individuals  more  or  less  resembling  one  another, 
which  are  descended,  or  may  be  regarded  as 
being  descended,  from  a  single  pair  by  an  unin- 
terrupted succession  of  families."  Miiller  says 
species  is  a  "living  form,  represented  by  individ- 
ual beings,  which  reappears  in  the  product  of 
generation  with  certain  invariable  characters,  and 
is  constantly  reproduced  by  the  generative  act  of 
similar  individuals."  These  illustrations  may 
suffice  to  impress  the  fact  that  the  invariable 
nature  of  species  had  become  firmly  fixed  on  the 
minds  of  the  older  naturalists  in  former  years. 

A  species,  it  may  safely  be  concluded,  repre- 
sents no  immutable,  fixed,  or  unvarying  group, 
but  a  very  variable  one,  diff'ering  widely  in  the 
extent  of  its  variation  in  different  cases.  A 
species  is  a  relative  and  subjective  conception; 
the  reality  is  in  the  component  individuals.  See 
Evolution  ;  Species,  Extinction  of. 

Species,  Extinction  of.  The  particular  rea- 
sons for  the  extinction  of  animals  and  plants  are 
not  always  obvious,  and  may  be  very  difficult  of 
interpretation.  Barring  some  factors  to  be  men- 
tioned later,  the  same  variations  of  environment 
and  most  of  the  forces  of  selection  considered 
as  necessary  to  the  production  of  new  species  are 
also  powerful  agents  in  the  extermination  of 
established  forms.  The  history  of  many  species 
may  be  compared  to  that  of  an  individual.  It 
has  its  birth,  its  growth,  its  decline,  its  death. 
Ako,  the  laws  of  evolution  show  that  many 
other  species  undergo  modifications  or  changes 
which  ultimately  transgress  or  supplant  the  origi- 
nal assemblage  of  specific  characters,  so  that  a 
new  species  results  by  a  process  of  mutation. 
Furthermore,  many  other  species,  while  retaining 
their  strictly  specific  characters,  may  be  trans- 
lated into  different  genera  through  modifications 
of  their  generic  characters. 

The  continuance  of  a  species  depends  upon 
its  harmony  with  its  environment.  A  perfectly 
stable  and  continuous  environment  is  obviously 
a  natural  impossibility.  The  physical  conditions 
of  any  region  of  the  earth  are  in  a  state  of  con- 


stant change,  sometimes  very  gradual  and  ex- 
tending over  long  periods  of  time,  sometimes 
sufficiently  rapid  to  be  measured  by  ordinary 
standards.  The  organic  agencies  surrounding 
any  species  are  also  not  permanent;  migrations 
are  continually  going  on ;  the  areas  occupied  by 
various  organisms  are  being  extended  or  re- 
duced ;  periods  of  excessive  or  repressed  fecun- 
dity often  occur ;  there  are  times  of  abundance 
and  scarcity  of  food,  increase  and  diminution  in 
the  number  of  enemies,  and  so  on.  Any  material 
change  in  the  physical  or  organic  environment 
must  produce  a  readjustment  among  the  indi- 
viduals composing  a  species ;  their  number  may 
be  lessened  or  increased,  or  they  may  be  forced 
into  conditions  of  life  which  produce  changes 
in  habits,  place  of  abode,  food,  function,  struc- 
ture, or  organs. 

The  study  of  a  geographic  life-province  shows 
that  the  organisms  inhabiting  it  are  in  the  state 
of  a  moving  equilibrium.  Minor  changes  in  the 
physical  conditions,  as  slight  differences  in  tem- 
perature, moisture,  elevation,  etc.,  may  be  com- 
pensated for  by  a  readjustment  among  the 
organisms  themselves.  In  some  cases  this  read- 
justment may  be  favorable  to  many  of  the  species, 
while  in  others  it  may  initiate  changes  which 
ultimately  result  in  extinction.  More  profound 
changes  in  the  physical  environment  necessarily 
produce  a  greater  effect  upon  the  animals  and 
plants,  and  may  result  in  the  extermination  of 
many  and  the  considerable  modification  of  others, 
so  that  a  distinctly  transmuted  fauna  and  flora 
would  occupy  the  region. 

The  forces  already  mentioned,  though  opera- 
tive to  a  greater  or  less  degree,  are  not  believed 
to  affect  so  immediately  the  equilibrium  of  a  spe- 
cies or  the  general  equilibrium  of  a  biotic  prov- 
ince as  the  invasion  of  new  species,  either  by 
extension,  migration,  or  evolution.  The  struggle 
for  existence  amid  gradually  changing  physical 
conditions  alone  is  not  so  aggressive  as  the  in- 
vasion of  a  new  assemblage  of  plants  and  ani- 
mals ;  for  in  the  former  the  struggle  is  the  nor- 
mal result  of  the  physical  and  organic  forces  of 
an  environment  in  which  the  adjustments  have 
been  made  and  an  equilibrium  reached;  in  the 
other  there  is  the  direct  addition  of  a  new  set 
of  opposing  forces,  requiring  the  immediate  re- 
adjustment of  both  the  invading  and  invaded 
organisms. 

A  census  of  the  animals  and  plants  of  any 
region  will  show  a  great  variation  in  the  num- 
ber of  individuals  representing  the  various  spe- 
cies. Some  are  abundant,  some  common,  while 
others  are  rare.  Now,  since  the  normal  impulse 
of  the  individuals  of  each  species  is  to  increase 
inordinately,  the  fact  that  some  are  of  rare  occur- 
rence shows  that  forces  are  at  work  tending 
to  check  their  multiplication,  and  the  relative 
rarity  of  a  species,  as  compared  with  others  of 
the  same  genus,  is  taken  as  an  indication  of  ap- 
proaching extinction. 

The  development  of  spines,  thorns,  prickles, 
or  horns  on  animals  and  plants  has  been  shown 
by  the  writer  to  represent  an  advanced  stage  of 
evolution  within  the  type,  as  well  as  the  degree 
of  differentiation  of  the  organism,  the  ratio 
of  its  adaptability  to  the  environment,  and  the 
measure  of  its  vital  power.  The  study  of  the 
life-histories  of  spinose  forms  shows  that  they 
are  simple  and  inornate  during  their  young 
stages,  and  their  phylogeny  shows  that  they  were 
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all  derived  from  non-spinous  ancestors.  It  is 
further  believed  tliat  spines  represent  an  extreme 
of  superficial  differentiation  which  may  become 
fixed  in  ontogeny,  and  also  that  spinosity  repre- 
sents a  limit  to  morphological  and  physiological 
variation.  Therefore,  after  attaining  the  limit 
of  spine  differentiation,  spinose  organisms  leave 
no  descendants,  and  out  of  spinose  types  no  new 
types  are  developed. 

The  factors  as  above  partly  noted  affecting 
the  continuance  or  life  of  a  species  may  be  di- 
vided into  two  classes:  (i)  those  residing  within 
the  individuals  of  a  species  itself  (intrinsic),  and 

(2)  those  extraneous  to  the  species  (extrinsic). 
The  action  of  either  the  intrinsic  or  extrinsic 
factors  tends  to  result  either  in  extinction  or  in 
the  mutation  of  a  species  into  another  form.  In 
both  cases  a  specific  type  disappears  or  is  elim- 
inated, although  only  in  the  first  instance  is  the 
species  exterminated  in  the  sense  that  it  has 
left  no  descendants.  Within  the  limits  of  this 
article  but  little  more  than  a  descriptive  state- 
ment of  these  principal  factors  can  be  attempted. 
It  should  also  be  borne  in  mind  that  there  is  an 
overlapping  and  intcrdependency  among  the  fac- 
tors, causing  them  to  react  upon  each  other. 
Thus,  an  unfavorable  environment  due  to  change 
of  climate  may  affect  the  food  (extrinsic),  which 
in  turn  may  affect  the  vitality  of  the  species, 
possibly  resulting  in  degeneracy   (intrinsic). 

Intrinsic  Factors  of  Extinction. —  Under  this 
head  may  be  considered  such  factors  as  (x) 
lack  of  power  of  adaptation;  (2)  lack  of  vitality; 

(3)  overspecialization ;  (4)  old  age  (gerontic 
stage  of  evolution)  ;  (5)  pathologic  condition; 
(6)  degeneracy;  (7)  inbreeding;  (8)  mutation. 
When  a  species  cannot  accommodate  itself  to 
changes  of  climate,  food,  etc.,  or  in  any  way 
becomes  fi.xed,  it  must  perish  unless  it  can  find 
a  suitable  and  constant  environment  —  a  physical 
impossibility.  The  waning  vitality  so  plainly  ex- 
pressed by  many  species  must  be  considered  as 
evidence  of  approaching  extinction.  Such  spe- 
cies usually  occupy  restricted  geographic  prov- 
inces, they  are  generally  not  numerically  abun- 
dant, and  their  powers  of  reproduction  are  more 
or  less  retartled  or  repressed.  An  animal  or 
plant  wliich  becomes  so  specialized  that  it  can 
live  only  under  certain  peculiar  conditions  stands 
a  chance  of  extermination  whenever  the  har- 
mony of  these  conditions  is  disturbed.  Thus  a 
plant  which  depends  upon  a  certain  species  of 
insect  for  its  fertilization  will  succumb  if  the 
insect  seeks  other  food  or  is  itself  extirpated 
from  any  cause.  Also,  an  animal  depending 
solely  upon  a  species  of  plant  for  food,  or  re- 
quiring a  certain  elevation  or  range  of  tempera- 
ture for  its  continuance,  will  be  exterminated 
when  these  are  disturbed,  unless  it  can  adapt 
itself  to  the  change.  Specialization  in  general 
is  manifested  by  the  departure  of  organs  or  sets 
of  organs  from  what  is  normal  to  the  class.  It 
results  in  the  extreme  differentiation  of  previous 
structures,  or  in  their  suppression,  generally  dtie 
to  disuse  or  restraint,  and  also  in  a  perversion 
of  their  original  function.  It  has  been  shown 
by  the  study  of  many  instances  of  extinct  species 
preserved  in  the  rocks  of  past  geological  periods, 
that  each  species  has  its  period  of  birth,  youth, 
maturity,  and  old  age,  which  often  may  be  recog- 
nized by  distinctive  individual  or  numerical  char- 
acters ;  so  that  whenever  a  species  can  be  shown 
to  possess  what  are  known  as  gerontic  or  old- 


age  characters  it  can  be  safely  predicated  that 
its  extinction  is  near  at  hand.  Pathologic  char- 
acters in  a  species  indicate  the  same  conditions 
as  disease  in  an  individual,  and  point  clearly 
toward  extermination.  Adverse  conditions  may 
affect  the  entire  fauna  and  flora  of  a  region, 
producing  dwarfed,  depauperate,  and  pathologic 
species.  Their  history  is  usually  very  brief  and 
th-'ir  places  are  taken  by  organisms  in  accord 
with  the  environment.  Retrogressive  evolution 
indicates  that  the  race  has  not  only  ceased  to 
advance,  hut  is  declining.  The  history  of  any 
genetic  line  of  species  shows  that  whenever 
retrogressive  characters  appear  and  constitute 
dominant  features  the  rapid  decline  and  ex- 
tinction of  forms  possessing  them  is  imminent. 
The  reduction  of  a  species  numerically,  and  its 
restriction  vvithin  narrow  geographic  limits,  lead 
to  inbreeding  and  the  consequent  impairment  of 
virility.  The  small  herds  of  European  bison 
preserved  by  the  Russian  government  in  the 
forests  of  Lithuania  and  the  Caucasus  are  rapidly 
declining,  both  numerically  and  in  vitality,  due 
almost  wholly,  according  to  recent  reports,  to 
inbreeding.  Each  species  now  existent  must 
have  had  an  ancestor  from  which  it  has  been  de- 
rived through  one  or  more  of  the  many  pro- 
cesses of  evolution.  Some  of  these  ancestral 
types  may  be  still  living,  while  others  are  ex- 
tinct. Going  back  to  past  geologic  times  (for 
example,  to  the  Carboniferous)  each  species  was 
derived  by  evolution  from  ancestral  species. 
Both  the  ancestors  and  all  the  species  once  living 
in  the  Carboniferous  are  now  extinct.  Life, 
however,  was  continued  on  into  the  next  age 
through  modified  descendants  of  a  percentage 
of  true  Carboniferous  species.  The  rest  were 
exterminated  and  left  no  descendants.  In  the 
first  instance  it  is  extinction  by  mutation  and 
in  the  second  extinction  by  extermination.  It 
seems  probable  that  ever  since  the  earth  has  been 
fully  tenanted  with  a  varied  life  there  has  been 
a  fairly  constant  ratio  at  all  times  between  the 
number  of  species  just  exterminated,  the  nimi- 
ber  of  primary  species  originating  by  the  muta- 
tion of  ancestral  forms,  the  number  of  species 
arising  by  the  special  di(ferentialion  of  the 
primary  species,  and  the  number  of  species  adapt- 
ing themselves  to  the  changes  which  are  domi- 
nant during  the  succeeding  geologic  period. 

Extiinsic  Factors. —  Agencies  outside  of  the 
organism  itself  which  in  their  operation  may 
cause  extermination  of  species  may  be  grouped 
under  the  following  heads:  (i)  I'nfavorable 
physical  environment;  (2)  changes  affecting  the 
food-supply;  (.3)  jireponderance  of  enemies ;  (4) 
the  agency  of  man;  (5)  cataclysms.  A  physical 
environment  which  can  properly  be  considered 
unfavorable  must  act  on  the  individuals  of  a 
species  in  an  adverse  manner,  and  neces- 
sarily the  result  is  deleterious  to  its  contin- 
uance. The'  unfavorable  characters  of  the  en- 
vironment may  be  various,  as  too  high  or  too  low 
tciupernlures.  excessive  moisture  or  dryness,  un- 
suitable altitude,  storms,  winds,  polluted  and  sed- 
imenl-biden  waters,  etc..  any  of  which,  if  not 
normal  to  the  requirements  of  the  organisms,  will 
have  a  repressive  effect  on  their  growth  and 
multiplication.  The  persistence  of  these  inhibi- 
tory conditions  will  generally  cause  the  speedy 
extinction  of  the  species.  The  life  of  any  or- 
ganism is  so  dependent  upon  the  stability  of  the 
food-supply    that    any    change    which    seriously 
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affects  the  kind  and  amount  of  food  reacts  ini- 
mediately  upon  the  species  which  rely  upon  it 
for  sustenance.  The  extinction  of  a  species  from 
any  cause  involves  either  the  extinction  of  the 
organisms  dependent  wholly  upon  it,  or  their 
adaptation  to  new  conditions.  Such  of  these  as 
have  lost  their  plasticity,  either  from  high  spe- 
cialization or  gerontic  development,  will  perish. 
The  invasion  of  any  province  by  a  new  fauna 
or  by  a  new  flora  or  by  both  combined  will 
initiate  a  struggle  for  supremacy  of  occupation 
which  will  drive  out  some  species,  exterminate 
others,  and  modify  still  others.  In  these  changes 
the  food  is  an  important  element  in  determining 
the  success  or  failure  of  a  species  to  maintain 
itself.  On  the  otner  hand,  abundance  of  food 
leads  to  sluggish  habits  and  tends  to  produce 
increase  in  size.  In  this  way  may  be  explained 
the  prevalence  of  many  large  contemporaneous 
species  of  reptiles  in  the  Mesozoic,  and  of  large 
mammals  at  different  epochs  in  the  Tertiary. 
This  increase  in  size  exposed  them  to  increasing 
danger  from  starvation,  from  changes  in  climate, 
and  from  competition  with  smaller  active  and 
more  numerous  animals.  It  is  difficult  to  esti- 
mate how  far  in  some  cases  the  extinction  of  a 
species  may  have  been  due  to  the  invasion  of 
noxious  bacteria  or  other  parasitic  organisms. 
It  can  only  be  predicated  that  their  ravages 
are  sometimes  of  such  a  nature  that  the  ranks 
of  a  species  are  thinned  out  to  the  verge  of 
extinction,  and  it  is  quite  possible  that  actual 
extermination  occasionally  has  occurred  through 
this  cause.  Dr.  Falconer  believed  that  insect 
enemies  have  prevented  the  increase  and  ex- 
tension of  the  elephant  in  India,  and  Darwin 
likewise  stated  that  the  increase  of  large  quad- 
rupeds in  some  parts  of  South  America  was 
prevented  by  insects  and  blood-sucking  bats.  It 
is  'doubtful,  however,  whether  these  agents  were 
ever  the  primary  and  sole  causes  of  the  extinc- 
tion of  any  large  animal.  The  most  vulnerable 
point  of  attack  in  the  extermination  of  large 
animals  is  their  young  or  their  eggs.  Animals 
of  large  size  usually  lay  few  eggs  or  bring 
forth  very  few  young,  and  usually  at  infrequent 
intervals.  The  eggs  or  the  young  are  easily 
destroyed  by  small  creatures  that  would  be  pow- 
erless before  the  full-grown  animals.  The  down- 
fall of  the  great  reptiles  at  the  end  of  the  Meso- 
zoic has  been  explained  by  Morris  as  due  (l) 
to  the  lack  of  care  reptiles  in  general  take  of 
their  eggs  or  young;  (2)  to  the  smaller  number 
of  eggs  laid  by  the  large  species  as  compared 
with  the  smaller,  whose  continued  existence  in 
some  measure  is  owing  to  their  fecundity ;  and 
(3)  to  the  progressive  development  of  the  mam- 
mals into  egg-eating  and  predaceous  placental 
forms  of  higher  intelligence,  at  the  close  of  the 
Mesozoic. 

Agency  of  Man.— Man,  being  the  dominant 
organism  of  the  existing  fauna  and  flora,  has 
since  his  establishment  had  an  increasing  effect 
in  the  restriction  and  extension  of  contemporary 
plants  and  animals.  As  compared  with  the 
ordinary  forces  of  nature,  which  in  general 
work  in  an  almost  imperceptible  manner  when 
measured  by  human  standards,  man's  influence 
has  been  incisive,  profound,  and  very  rapid. 
He  has  been  the  only  animal  that  has  attempted 
to  conquer  nature  in  an  intelligent  manner  for 
his  own  ends.  Noxious  animals  and  plants  have 
been  persistently   attacked   until   many  of   them 


through  reduction  in  numbers  or  by  extinction 
have  ceased  to  be  a  menace  to  his  well-being. 
His  inordinate  greed  has  also  led  him  to  ex- 
terminate harmless  useful  animals  by  wholesale 
slaughter,  chiefly  because  they  offered  little  or 
no  resistance,  and  also  from  a  false  notion 
that  nature's  resources  are  inexhaustible.  (See 
Extinct  Animals.)  Along  with  man's  con- 
scious destruction  of  life,  he  has  indirectly  and 
without  purpose  accomplished  the  extermina- 
tion of  species  to  which  he  was  wholly  indiffer- 
ent. This  fact  necessitates  the  division  of  this 
topic  into  two  parts:  (l)  organisms  directly 
exterminated  by  man,  and  (2)  organisms  in- 
directly exterminated  by  man.  It  is  well  known 
that  the  remains  of  early  prehistoric  man  are 
found  associated  with  the  bones  of  extinct  ani- 
mals. Among  these  may  be  mentioned  the  mam- 
moth, mastodor.  cave-bear,  cave-hyena,  sabre- 
toothed  tiger,  Irish  elk,  woolly  rhinoceros,  the 
giant  birds  of  Madagascar  and  New  Zealand, 
and  many  others.  While  it  is  impossible  to  as- 
sert positively  that  their  extermination  was  due 
wholly  to  man,  yet  undoubtedly  man  was  one 
of  the  most  powerful  agents.  Otherwise  it  is 
difficult  to  account  for  the  disappearance  of  an 
animal  from  a  continent  that  in  some  parts,  at 
least,  would  furnish  the  proper  climate  and  food 
for  its  continuous  existence,  from  the  time  of 
primitive  man  down  to  the  historic  period.  Even 
with  the  crudest  of  weapons,  man  with  his 
superior  cunning  and  intellect  could  successfully 
wage  a  war  of  extermination  on  such  animals  as 
the  mammoth  and  mastodon  by  a  method  al- 
ready mentioned ;  namely,  that  of  killing  the 
young. 

Coming  now  to  within  the  historical  period, 
there  are  quite  a  number  of  well-authenticated 
cases  of  the  extermination  of  species  that  can 
be  traced  directly  to  man  as  either  the  principal 
or  sole  agent.  A  few  instances  will  be  men- 
tioned in  this  connection,  and  the  list  could 
be  easily  extended.  Probably  the  best-known 
example  of  an  animal  exterminated  by  man 
is  the  dodo  (q.v.),  a  large  flightless  bird  related 
to  the  dove,  formerly  living  on  the  island  of 
Mauritius.  Its  clumsy  helpless  condition  made 
it  an  easy  prey,  and  the  introduction  of  cats, 
dogs,  and  pigs  into  the  island  hastened  its 
extermination.  On  the  islands  of  Rodriguez  and 
Bourbon  of  the  same  group  were  found  the 
solitaire  (q.v.)  and  at  least  two  other  species  of 
birds  related  to  the  dodo.  They  also  soon 
disappeared  after  man's  occupation  of  the  islands. 
The  great  auk  (see  Garefowl)  formerly  ranged 
from  the  northeastern  coast  of  the  United  States 
northward  to  the  Arctic  regions,  and  thence 
along  the  shores  of  northern  Europe.  It  was 
at  one  time  extremely  abundant,  but  the  last 
two  individuals  seen  w'ere  taken  near  Iceland  in 
1844.  The  great  northern  sea-cow  (q.v.)  and 
Pallas  cormorant,  natives  of  the  Commander 
Islands,  became  extinct  near  the  close  of  the 
l8th  century.  The  disappearance  of  the  ure-ox 
from  Europe  is  also  well  known.  When  the 
Bermudas  were  first  settled  in  1612,  a  food- 
bird  known  as  the  Cahow  bred  in  almost  incred- 
ible numbers  of  several  of  the  smaller  islands. 
By  1616  it  was  almost  exterminated,  and  a 
reference  to  the  bird  in  1629  states  that  it  no 
longer  existed.  Singularly  enough  no  remains 
of  this  bird  have  yet  been  discovered.  The 
sickle-bill,  a  bird  formerly  used  for  making  the 
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royal  robes  in  the  Sandwich  Islands,  is  now 
no  longer  living,  having  been  hunted  to  extinc- 
tion. 

The  introduction  by  man  of  various  species  of 
plants  and  animals  into  a  region  where  they 
formerly  did  not  exist  has  in  some  cases  pro- 
foundly clianged  the  native  fauna  and  flora.  A 
single  well-authenticated  illustration  will  suffice, 
though  many  more  could  be  adduced.  The  is- 
land of  Saint  Helena  was  discovered  about  the 
year  1506,  and  at  that  time  was  densely  cov- 
ered with  forests.  In  a  little  more  than  300 
years,  fully  five  si.xths  of  the  island  were  made 
entirely  barren,  and,  as  reported  by  Dr.  Hooker, 
most  of  the  existing  vegetation  was  not  indige- 
nous but  consisted  of  plants  introduced  from 
Europe,  Africa,  America,  and  Australia.  These 
exotic  species,  together  with  the  goats,  were 
carried  to  the  island  through  the  agency  of  man. 
The  goats  destroyed  the  forests  by  eating  the 
young  plants,  and  the  native  vegetation  could 
not  compete  in  the  struggle  with  the  introduced 
species.  It  is  estimated  that  ico  peculiar  and 
indigenous  species  were  extirpated  in  this  man- 
ner, and  all  record  of  them  is  lost  except  a  few 
species  preserved  in  the  Kew  herbarium. 

Besides  the  species  already  exterminated  by 
man,  it  should  be  noted  that  many  others  were 
once  abundant  and  widespread  that  are  now  re- 
duced in  numbers  and  restricted  in  range-  Their 
final  extinction  seems  to  be  a  matter  of  a  few 
years  only.  Among  these  may  be  mentioned  the 
American  buffalo,  the  fur-seal,  the  beaver,  the 
elephant,  and  the  big-tree  of  California. 

The  violent  catastrophes  of  nature  seldom 
affect  more  than  a  very  limited  area  of  the 
globe,  and  species  that  are  cosmopolitan  or  of 
wide  geographic  distribution  would  not  be  in 
danger  of  extermination.  When,  however,  it  is 
realized  that  some  species  are  so  restricted  in 
their  province  as  to  occupy  a  single  valley  or 
a  small  island,  then  it  is  easy  to  believe  that 
at  rare  intervals  some  great  and  sudden  up- 
heaval, subsidence,  hurricane,  or  volcanic  out- 
break may  have  destroyed  all  the  individuals  of 
certain  localized  species,  if  any  such  were  within 
the  area  of  disturbance.  A  West  Indian  hurri- 
cane in  1898  is  believed  to  have  totally  destroyed 
a  species  of  hunmiing-bird  peculiar  to  the  is- 
land of  Saint  Vincent,  though  it  is  doubtful 
whether  the  great  eruption  of  Krakatoa  in  1883 
and  of  Mont  Pclce  in  igo2  exterminated  a  single 
species  of  animal  or  plant. 

A  review  of  the  various  causes  of  extermina- 
tion shows  that  on  account  of  their  diversity 
and  often  extremely  slow  action  it  is  difficult  in 
any  particular  case  to  explain  the  total  disap- 
pearance of  a  species  unless  a  detailed  knowledge 
can  be  obtained  of  the  principal  agencies  affect- 
ing in  any  way  the  harmony  of  its  surroundings 
or  its  ability  to  maintain  its  numbers  in  its 
natural   province. 

Wi7)/i(>gra/'/iv.— Bailcv,  'The  Survival  of  the 
UnHkc>  (1806)  ;  Reechcr,  'The  Origin  and  Sig- 
nificance of  Spines,'  in  tlic  'American  Journal  of 
Science*  (i8q8);  Cope,  'The  I'rim.irv  Factors 
of  Organic  Evolution''  (1896);  Cranipton,  <A 
Suggestion  ou  Extinction, >  in  Proceedings  of 
the  Royal  Physiological  Society,  Edinburgh 
(looi):  Darwin,  'Origin  of  Species'  (1866), 
and  'Journal'  (1872);  Hutchinson,  'Extinct 
Monsters'  (1802),  and  'Creatures  of  Other 
Days'  (1894);  Lucas,  'Animals  of  the  Past' 
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(igoi);  Lyell,  'Principles  of  Geology'  (loth 
edition,  1868)  ;  Morris,  'The  Extinction  of  Spe- 
cies,' Proceedings  of  the  Academy  of  Natural 
Sciences.  Philadelphia  (1895);  Topinard,  'An- 
thropology' (1878);  Verrill,  'The  Bermuda 
Islands,'  Transactions  of  the  Connecticut  Acad- 
emy of  Arts  and  Sciences  (1901-2)  ;  Wallace, 
'The  Geographical  Distribution  of  Animals* 
(1876).  Charles  Emerson  Beecher, 

Professor  of  Palaontology,  Yale  University- 

Specific  Gravity.  The  specific  gravity  of  a 
body  is  the  ratio  of  the  mass  of  that  body  to  the 
mass  of  an  equal  volume  of  some  standard  sub- 
stance which  is  arbitrarily  selected  for  purposes 
of  reference.  In  the  cases  01  solids  and  liquids 
it  is  customary  to  select  water  as  the  standard 
substance ;  and  water  is  always  understood,  in 
connection  with  solids  and  liquids,  unless  the 
contrary  is  explicitly  stated.  Gases  are  also 
sometimes  referred  to  water,  but  it  is  much  com- 
moner to  compare  the  density  of  a  gas  with  that 
of  air  or  hydrogen.  The  specific  gravity  of  a 
solid  which  is  not  affected  by  contact  with  water 
may  be  determined  by  weighing  the  solid  twice 
—  once  while  it  is  surrounded  with  air.  and  once 
while  it  is  submerged  in  water.  The  difference 
between  the  two  weights  so  obtained  gives  the 
weight  of  a  mass  of  water  whose  volume  is  equal 
to  that  of  the  solid ;  and  hence,  in  order  to  deter- 
mine the  specific  gravity  of  the  solid,  it  is  only 
necessary  to  divide  the  weight  as  observed  in 
air  by  the  loss  of  weight  when  it  is  submerged 
in  water.  If  the  solid  is  soluble  in  water,  or  if 
it  is  affected  by  water  in  any  other  manner,  its 
specific  gravity  must  be  determined  by  some  indi- 
rect method.  Many  such  methods  are  known. 
For  example,  we  may  replace  the  water  by  some 
other  liquid,  such  as  benzene,  in  which  the  solid 
is  not  soluble,  and  then  perform  the  experiment 
precisely  as  described  above.  The  result  so  ob- 
tained is  the  specific  gravity  of  the  substance 
with  reference  to  the  benzene  (or  whatever 
liquid  is  employed  in  its  place)  ;  and  in  order  to 
express  the  specific  gravity  of  the  body  with  ref- 
erence to  water  wc  have  merely  to  divide  its 
value  with  respect  to  benzene  by  the  specific 
gravity  of  the  benzene,  as  compared  with  water. 

The  specific  gravity  of  a  liquid  may  be  deter- 
mined very  accurately  by  means  of  the  "specific 
gravity  bottle."  This  is  a  bottle  made  of  thin 
glass  (so  as  to  be  light),  and  provided  with  a 
ground-glass  stopper.  The  weight  of  the  bottle 
is  determined  (l)  when  it  is  empty,  (2)  when  it 
is  tilled  with  water,  and  (3)  when  it  is  filled 
with  tlie  liquid  whose  specific  gravity  is  desired. 
From  these  data  we  can  easily  determine  the 
weight  of  the  water  in  the  bottle,  and  also  that 
of  the  second  liquid  ;  and  upon  dividing  the  latter 
by  the  former  we  obtain  the  specific  gravity 
sought.  The  specific  gravity  of  a  liquid  may  be 
obtained  more  expeditiously  (though  less  accu- 
rately) by  means  of  the  simple  instrument  known 
as  the  hydrometer.  This  consists  essentially  of 
a  cylindrical  glass  bulb,  provided  at  its  upper 
end  with  a  gradu.ited  stem,  and  weighted  at  its 
lower  end  with  shot  or  mercury,  so  that  it  will 
float  in  an  upright  position  when  placed  in  a 
liqiud  sufficiently  dense  to  permit  it  to  float  at 
all.  It  is  evident  that  such  an  inslriuncnt  will 
be  buoyed  up  more  by  a  dense  liquid  than  by  a 
lighter  one;  and  when  the  stem  at  its  upper  end 
has  once  been  graduated  correctly  wc  have  only 
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to  place  the  hydrometer  in  the  hquid  whose  spe- 
cific gravity  is  desired,  and  observe  the  depth  to 
which  it  sinks,  as  read  from  the  graduated  stem. 
In  Fahrenheit's  form  of  the  mstrument  there  is 
only  one  graduation  mark  on   the  fte'";  "^^t  a 
small  pan  is  provided  at  the  top  of  the  hydrome- 
ter   and  the  observation  consists  m  determining 
what  weights  must  be  placed  upon  this  pan   in 
order  to   cause   the   instrument   to   sink   to   the 
standard    level    indicated    by    the    mark   on    the 
stem     Hydrometers  are  often  graduated  for  spe- 
cial purposes,  so  that  instead  of  indicating  the 
specific  gravity  of  the  liquid  m  which  they  are 
placed,  their  readings  give  at  once  the  percentage 
of  alcohol  (or  of  some  other  substance)  that  is 
present.     Such   instrumen.ts   are   called   alcohol- 
ometers, salimeters,  lactometers,  etc.,  according 
to  the  special  kind  of  liquid  for  whose  investi- 
gation they  are  graduated.  •  ,    ,,      ^ 

As  the  densitv  of  water  varies  with  the  tem- 
perature, it  is  necessary,  if  we  are  to  have  a 
standard  of  densitv  that  is  definite  and  accurate 
enough  for  scientific  purposes,  to  specify  the 
temperature  of  the  water  with  which  the  com- 
parison is  made.  In  England  the  standard  tem- 
perature of  the  water  was  formerly  taken  as  62 
F. ;  but  it  is  now  the  almost  universal  practice  to 
make  the  comparison  with  water  at  its  t^empera- 
ture  of  maximum  density,  or  at  about  39  F-  1" 
the  vicinity  of  this  temperature,  the  density  of 
water  varies  very  slowly  with  the  temperature, 
and  hence  in  comparing  the  density  of  a  sub- 
stance with  that  of  water  at  or  near  39°  F-  ''  '* 
not  essential  to  observe  the  temperature  of  the 
water  with  any  high  degree  of  precision.  It  was, 
indeed,  this  convenient  and  practical  fact  which 
led  to  the  adoption  of  39°  F.  as  the  standard 
temperature  of  the  water. 

Following  are  the  specific  gravities  of  various 
substances,  as  compared  with  water  at  39°  F. ; 
the  temperature  of  the  substances  being  also  sup- 
posed to  be  39°  F.,  except  when  otherwise  speci- 
fied. It  is  to  be  understood  that  the  specific 
gravity  of  a  solid  varies  to  some  extent  with  the 
physical  condition  of  the  solid.  The  following 
values,  however,  are  sutficiently  accurate  for  gen- 
eral purposes;  and  more  precise  information  is 
given  in  this  encyclopa:dia,  in  many  cases,  in  the 
articles  upon  the  several  substances  named : 

TABLE  OF  SPECIFIC  GR.\VITLES. 

Aluminum    2.68 

Antimony,  cast 6.71 

Bismuth,  cast  9.82 

Brass   8.38 

Coal,  compact   1-32 

Copper,  drawn    8.88 

Copper,  cast    8.79 

Diamond 3-52 

Gold,   stamped    19.30 

Gold,  cast   19.26 

Grapliite   2.30 

Melting  ice   o-92 

Iron,   wrought    7-79 

Iron,   cast    7-2 1 

Lead,  cast    •    n.3S 

Phosphorus    I-83 

Platinum,  rolled ^^'2? 

Potassium     o-8o 

Pyrites,  iron   5-oo 

Quartz    2.65 

Silver,  cast   10.47 

Sodium  °-97 

Steel,  not  hammered 7-82 

Sulphur,   native    2.03 

Tin,   cast    7.29 

Zinc,    cast    °-°° 

Sulphuric  acid    '•°S 

Carbon  disulphide   1-29 

Nitric    acid    '-42 

Chloroform    '•52 


Glycerin    '-25 

Hydrochloric  acid    i-24 

Blood    "•<>» 

Milk,  cow's   '•°3 

Sea-water   '-"S 

Olive  oil 0-9' 

Turpentine     °-°7 

Ether   (at  70°  F.) ■  •  •  •  •  o-72 

Alcohol,    absolute    (at   70      !•.)..  0.80 

Bromine  (at  32°  F.) 3-i9 

Mercury   (at  32°  F.) i3-6o 

The  term  specific  gravity  is  not  now  used  as 
commonlv  as  it  formerly  was.  the  density  of  the 
substance  being  spoken  of  instead ;  it  being  un- 
derstood in  such  cases  that  it  is  the  density  of 
the  substance  relatively  to  water  that  is  meant, 
and  not  its  absolute  density  as  expressed  in  units 
of  mass  per  unit  of  volume.  In  the  system  of 
units  employed  in  the  United  States  and  in  Eng- 
land, this  double  use  of  the  word  density  may 
sometimes  lead  to  confusion.  I  he  metric  sys- 
tem is  now,  however,  very  largely  used  in  scien- 
tific work,  and  here  the  confusion  cannot  well 
occur ;  for  in  the  metric  system  the  unit  of  mass 
(the  gram)  is  the  mass  of  a  cubic  centimetre  of 
water  at  its  temperature  of  maximum  density; 
and  hence,  in  this  system,  the  "absolute  density 
of  a  substance,  and  its  "density  relatively  to 
water,"  are  one  and  the  same  thing. 

In  the  case  of  gases  the  expression   specific 
gravity  is  now  almost  never  used ;  density  hav- 
ing practically  displaced  it.    The  accurate  deter- 
mination of  the  density  of  a  gas  is  very  difficult, 
and  calls   for  great  experimental   skill   and  the 
finest  of  apparatus.     In  the  usual  method  of  per- 
forming  such   a   determination   a   pair   of   glass 
globes,  as  nearlv  identical   as  possible,  are  sus- 
pended  from  the   respective   arms   of  a   delicate 
balance,  and  weights  are  added  at  one  end  or  the 
other  until  perfect  equilibrium  is  attained.     One 
of  the  globes  is  then  thoroughly  exhausted  by 
means  of  an  air-pump,  while  the  other  is  filled 
with  the  gas  under  examination.    The  equilibrium 
of  the  balance  will  be  destroyed  by  this  process, 
and   if  we  restore  it  by  adding   weights  to  the 
arm    carrying    the    exhausted    sphere    we    shall 
thereby  ascertain  the  weight  of  the  gas  in  the 
other  sphere.     By  repeating  the  experiment  with 
gases    of   different   kinds   the   weights   of   equal 
volumes  of  these  different  gases  will  be  ascer- 
tained; and  if  the  various  weights  so  obtained 
are  all   divided  by  the  weight   as   obtained   for 
hydrogen    (for  example),  the   quotients   will  be 
tlie  densities  of  the  various  gases,  with  respect  to 
hydrogen.     The    relative    densities    of    some  ^  of 
the  more  familiar  gases  are  given  in  the  following 
table,  it  being  understood  that  the  pressure  in 
every  case  is  one  atmosphere,  and  the  tempera- 
ture 32°   F.     The  relative  densities  of  the  gases 
here  given  do  not  change  much  for  considerable 
variations  of  temperature  and  pressure ;  but  this 
constancy  is  only  approximate,  not  absolute ;  and 
hence,  in  the  interest  of  accuracy,  it  is  desirable 
to  state   (as  above)  the  precise  conditions  under 
which  the  table  is  exact. 

DENSITIES   OF  CASES,  RELATIVELY  TO   H\T)ROGEN. 

Hydrogen ■_ J-ooo 

Methane   ("marsh  gas") |-"° 

Ammonia  gas   (NH3) "■592 

Carbon    monoxid    13-78 

Nitrogen  '•'-°| 

Ethylene    (defiant  gas) M-io 

Air.  dry    "4-44 

Oxygen    '5-96 

Carbon   dioxid    22.0S 

Cvanogen    26.01 

Sulphur  dioxid   30-54 

Chlorine 34-9!>' 
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According  to  the  experiments  of  Regnault,  a 
cubic  centimetre  of  hydrogen,  at  the  freezing 
point  of  water  and  under  a  pressure  of  760  milli- 
metres of  mercury  at  Paris,  weighs  0.00008956 
grams ;  and  from  this  fundamental  constant  it  is 
easy  to  find  the  weight,  under  these  same  condi- 
tions, of  a  cubic  centimetre  of  any  of  the  gases 
whose  densities  with  respect  to  hydrogen  are 
given  in  the  foregoing  table. 

Consult  standard  works  on  general  physics, 
and  especially  Ganot,  'Elementarj'  Treatise  on 
Physics.'  A.  D.  Risteen,  Ph.D., 

Editorial  Staff,  ^Encyclopedia  Americana.^ 

Specific  Heat.  Maxwell  defines  this  ex- 
pression as  follows:  "The  specific  heat  of  a 
body  is  the  ratio  of  the  quantity  of  heat  required 
to  raise  [the  temperature  of]  that  body  one  de- 
gree, to  the  quantity  required  to  raise  [the  tem- 
perature of]  an  equal  weight  of  water  one  de- 
gree." For  most  engineering  purposes,  and  for 
rough  calculations  of  all  kinds,  this  definition  is 
sufficiently  accurate.  It  assumes,  however,  that 
the  quantity  of  heat  required  to  raise  the  tem- 
perature of  one  pound  of  water  by  one  degree  is 
the  same  in  all  parts  of  the  thermomctric  scale ; 
and  while  this  is  approximately  true,  it  cannot 
be  admitted  when  we  have  to  deal  with  heat- 
measurements  of  a  high  order  of  precision.  We 
must  then  define  the  specific  heat  of  a  body  as  the 
number  of  units  of  heat  that  must  be  added  to  a 
unit  mass  of  the  body,  in  order  to  raise  the  tem- 
perature of  the  body  by  one  degree ;  a  unit  of 
lieat  being  simultaneously  defined  as  the  quantity 
of  heat  that  is  required  in  order  to  raise  the 
temperature  of  a  unit  mass  of  water  by  one  de- 
gree at  some  particular  part  of  the  thermometric 
scale.  Various  suggestions  have  been  made  as  to 
the  particular  temperature  that  the  water  should 
liave,  in  the  definition  of  the  unit  of  heat;  and 
different  experimenters  have  used  different  units, 
to  the  great  confusion  of  the  subject  of  heat- 
measurement  in  general.  There  is  now  a  marked 
tendency  toward  the  general  adoption  of  a  tem- 
perature of  about  15  C.  (59°  F.)  ;  so  that  a 
unit  of  heat  would  be  defined  (in  the  metric 
system)  as  the  quantity  of  heat  that  is  required 
to  raise  the  temperature  of  one  gram  of  water 
from  14.5°  C.  to  15.5°  C. ;  and  in  the  familiar 
Engli.sh  and  American  system  tlie  unit  would 
be  similarly  defined  as  the  quantity  of  heat  re- 
quired to  raise  the  temperature  of  a  pound  of 
■water  from  58.5°  F.  to  59.5°  F.  Adopting  this 
definition  of  the  unit  of  heat,  we  may  speak  of 
the  S[)ecific  heat  of  water  itself;  the  specific  heat 
of  that  fluid  at  /°  C.  being  the  quantity  of  heat 
required  to  raise  the  temperature  of  a  certain 
mass  of  water  by  one  degree  at  t"  C,  divided  by 
the  quantity  of  heat  required  to  raise  the  tem- 
perature of  an  equal  mass  of  it  by  one  degree  at 
the  temperature  15°  C.  It  is  easily  seen  that  it 
is  of  the  highest  importance  to  the  physicist  to 
know  precisely  how  tlic  specific  heat  of  water  (as 
thus  defined)  varies  with  the  temperature  l" ; 
and  it  might  not  unreasonably  be  assumed  tliat 
this  fundamental  matter  would  early  have  re- 
ceived a  satisfactory  amount  of  attention.  Sucli 
was  not  the  fact,  however.  Regnault  indeed 
made  an  elaborate  study  of  the  subject,  and 
published  his  results  in  the  tenth  memoir  of  his 
first  scries  (1847).  His  conclusions  were  ac- 
cepted for  many  years,  but  it  is  now  known  that 
tlicy  are  incorrect,  the  data  that  he  gives  being 
even  inconsistent  among  themselves.    The  gen- 


eral acceptance  of  Regnault's  work  on  the  spe- 
cific heat  of  water  has  vitiated  many  otherwise 
important  researches  on  the  subject  of  heat;  but 
we  are  now  in  possession  of  data  that  appear  to 
be  very  much  superior,  and  the  confusion  that 
has  prevailed  in  the  past  is  likely  to  he  avoided 
in  the  future.  (With  reference  to  Regnault's 
work  on  water,  see  a  letter  by  J.  Macfarlane 
Gray  in  'Engineering'  for  9  Jan.  1885,  p.  42; 
also  a  more  extended  discussion  in  the  same 
journal  for  12  July,  1889,  p.  57;  also,  Wijllner, 
"Lehrbuch  der  Experimentalphysik,'  ed.  of  1896, 
Vol.  II.,  p.  488;  and  E.  H.  Griffiths,  'Philosoph- 
ical Magazine,*  November  (1895). 

Rowland,  in  connection  with  his  famous 
work  on  the  mechanical  equivalent  of  heat 
(1879),  carefully  investigated  the  specific  heat  of 
water  over  a  range  of  temperature  extending 
from  0°  C.  to  about  40°  C.,  and  he  first  showed 
that  in  this  interval  the  specific  heat  of  water 
decreases  with  rising  temperature,  attaining  a 
minimum  value  somewhere  about  the  tempera- 
ture 30°  C.  (Rowland,  'Physical  Papers,'  p. 
387.)  Other  experimenters  have  since  corrob- 
orated his  results ;  but  it  was  not  until  1902  that 
a  complete  series  of  apparently  satisfactory  meas- 
urements of  the  specific  heat  of  water  from  the 
freezing-point  (q.v.)  to  the  boiling-point  (q.v.) 
were  published.  These  are  due  to  H.  T.  Barnes, 
of  McGill  University,  Montreal.  Mr.  Barnes 
assumes  16°  C.  as  the  temperature  at  which  the 
specific  heat  is  unity  (that  is,  he  takes,  as  his 
unit  of  heat,  the  quantity  of  heat  required  to 
raise  the  temperature  of  a  gram  of  water  by  one 
degree  Centigrade,  at  16  C).  His  results 
('Philosophical  Transactions,'  A,  Vol.  199,  p. 
149)  are  as  follows: 

SPECIFIC    m.\T    OF    WATER    AT    VARIOUS    TEMPERA- 
TURES,  IN   TERMS  OF  A   THERMAL  UNIT  AT 
16°     C.       (BARNES.) 


Temperature 

Specific  heal 

Temperature 

Specific  heal 

5°C. 

1. 0053 

55°  C. 

0.9985 

10 

1.0023 

60 

0.9991 

■5 

1.0003 

6S 

0.9997 

20 

0.99Q0 

70 

1.0004 

25 

0.9981 

75 

1.0010 

30 

0.9976 

8a 

1.0017 

35 

0.9974 

8s 

1.0024 

40 

0.9974 
0.9976 

90 

l.OOJO 

43 

95 

1.0037 

SO 

o.ggSo 

The  variation,  as  will  be  seen  by  the  table, 
is  quite  small,  and  for  many  purposes  the  specific 
heat  of  water  may  be  taken  as  unity  at  all  tem- 
peratures. This  will  be  assumed  to  be  the  case 
in  the  illustrations  and  explanations  which  fol- 
low ;  for  the  corrections  which  must  be  made  in 
order  to  take  the  actual  variation  into  account 
are  tedious,  and  their  accurate  comprehension 
and  application  imply  a  certain  knowledge  of 
practical  physics  which  the  reader  cainiot  be 
assumed  to  possess. 

The  specific  heat  of  a  body  which  is  not 
affected  by  contact  with  water,  may  he  deter- 
mined by  healing  the  body  to  a  known  tempera- 
ture, and  then  immersing  it  quickly  in  a  definite 
mass  of  water  whose  initial  temperature  is  also 
known.  If  we  denote  the  mass  of  the  water  by 
IV  and  that  of  the  body  under  investigation  by 
M,  and  if  T,  is  the  initial  temperature  of  the 
water,  and  T,  that  of  the  body,  and  if  .S"  is  the 
specific  heat  of  the  body  and  7"  is  the  final  lein- 
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perature  that  the  body  and  the  water  have  in 
common,  we  may  calculate  the  specific  heat,  5', 
as  follows :  The  temperature  of  the  water  has 
been  raised  from  Ti  to  T,  and  the  mass  of  the 
water  is  IV  pounds,  or  grams,  as  the  case  may 
be.  Then  it  follows  that  the  number  of  units  of 
heat  that  have  been  absorbed  by  the  water  is 
li'{T  —  Ti).  Similarly,  the  body  has  cooled 
from  Ti  to  T,  and  its  mass  is  ^1/.  Hence  if  the 
body  had  a  specific  heat  precisely  equal  to  that 
of  water,  we  should  know  that  it  had  given  up 
M (,T~  —  7")  units  of  heat.  Its  actual  specific 
heat,  however,  is  6".'  and  hence  it  follows,  by  the 
definition  of  specific  heat,  that  the  actual  quantity 
of  heat  given  out  by  the  body  is  SM  ( 7";  —  7") 
units.  As  we  shall  suppose  that  the  radiation 
and  conduction  of  heat  between  the  apparatus 
and  outside  objects  is  negligible,  it  follows  that 
the  quantity  of  heat  given  out  by  the  body  is 
equal  to  the  quantity  absorbed  by  the  water; 
that  is,  we  must  have  the  equation 

W  (T—T,)=  SM  (T^—T) 
And  from  this  we  easily  find 

W(T—T^) 

S  = 

M(,T^.—  T) 
In  the  actual  conduct  of  an  experiment  of  this 
kind  there  are  many  difficulties  to  overcome, 
and  many  corrections  to  be  estimated  and  ap- 
plied. There  is  always  more  or  less  communi- 
cation of  heat  between  the  apparatus  and  outside 
objects,  and  the  heat  that  is  given  out  by  the 
cooling  body  warms  not  only  the  water,  but  also 
the  containing  vessel,  the  thermometers  and  the 
stirring   apparatus. 

In  determining  the  specific  heat  of  a  body 
advantage  is  often  taken  of  the  known  fact  that 
the  quantity  of  heat  required  to  melt  one  pound 
of  ice  at  32°  F.  is  approximately  the  same  as  the 
quantity  of  heat  required  to  raise  the  tempera- 
ture of  one  pound  of  water  by  140°  F.  In  the 
application  of  this  fact  to  the  determination  of 
specific  heats  the  body  under  investigation  is 
surrounded  by  ice,  and  the  number  of  units  of 
heat  that  are  given  off  is  determined  by  observ- 
ing the  quantity  of  ice  that  is  melted,  and 
multiplying  that  quantity  (as  expressed  in 
pounds)  by  140.  Bunsen  devised  a  very  delicate 
apparatus  for  the  execution  of  this  sort  of 
measurement.  In  his  instrument  the  body  to  be 
studied  is  placed  in  a  cup-shaped  depression  in 
a  glass  vessel  that  is  filled  with  ice  and  water, 
and  which  is  entirely  sealed,  save  for  a  grad- 
uated capillary  tube,  one  end  of  which  enters  the 
mixture  of  ice  and  water,  while  the  other  end 
projects  into  the  air.  The  quantity  of  ice  that 
is  melted  by  the  heat  given  off  from  the  body 
is  not  directly  observed,  but  is  inferred  from  the 
change  in  volume  of  the  ice-and-water  mixture, 
as  indicated  by  the  motion  of  an  index  drop  of 
mercury  in  the  capillary  tube;  it  being  known 
that  ice  upon  melting  contracts  by  about  i\  of 
its  own  volume. 

The  specific  heat  of  a  gas  is  defined  in  pre- 
cisely the  same  way  as  the  specific  heat  of  any 
other  body ;  but  in  the  case  of  gases  it  is  neces- 
sary to  specify  the  way  in  which  the  change  of 
temperature  of  the  gas  takes  place.  Thus  we 
may  heat  a  gas  while  we  maintain  its  pressure 
constant  (permitting  the  volume  to  increase  as 
much  as  it  will),  or  we  may  heat  it  while  its 
volume  is  kept  constant  (the  pressure  meanwhile 
increasing).     The   specific   heats   obtained   under 


these  two  different  conditions  are  quite  different 
in  numerical  value,  and  they  are  distinguished  re- 
spectively, as  the  "specific  heat  at  constant  pres- 
sure," and  the  "specific  heat  at  constant  vol- 
ume." The  specific  heat  of  a  gas  at  constant 
pressure  may  be  determined  with  considerable 
accuracy  by  causing  a  stream  of  the  gas  to  flow 
through  a  calorimeter,  so  that  it  experiences  a 
definite  fall  in  temperature  in  its  transit.  The 
quantity  of  heat  given  up  by  the  gas  can  be  made 
to  be  very  considerable  (and  hence  easily  meas- 
urable) by  continuing  the  flow  for  a  sufficient 
time ;  and  to  determine  the  specific  heat  at  con- 
stant pressure,  we  then  have  merely  to  divide 
the  total  quantity  of  heat  given  out  by  the  gas, 
by  the  total  mass  of  the  gas  that  has  been  passed 
through  the  calorimeter,  and  again  by  the  fall  in 
temperature  that  the  gas  has  experienced.  The 
specific  heat  at  constant  volume  is  more  difficult 
to  obtain,  and  it  has  usually  been  determined  by 
an  indirect  method,  rather  than  by  direct  meas- 
urement. It  can  be  determined  directly,  however, 
and  apparently  with  very  considerable  precision, 
by  means  of  the  Joly  steam  calorimeter. 

Following  are  the  specific  heats  of  a  number 
of  substances ;  though  it  must  be  remembered 
that  many  of  them  are  more  or  less  uncertain, 
not  only  because  they  vary  (in  the  case  of 
solids)  from  one  specimen  to  another,  and  from 
one  temperature  to  another  in  all  substances, 
but  also  because  in  their  determination  the  ther- 
mometric  and  caloriinetric  work  has  unfor- 
tunately not  always  been  beyond  reproach. 

T.\BLE    OF    SPECIFIC    HEi\TS. 

Aluminum    0.2122 

Antimony 0.0486 

Borax    0.252 

Bromine  (liquid)   0.1071 

Carbon  (diamond)    o.  113 

'*        (charcoal)    0.194 

Copper    0.0933 

Gold    0.03 1 6 

Iron     0.112 

Lead    0.0315 

Magnesium    0.245 

Mercury    0.0335 

Nickel   0.109 

Phosphorus    0.170 

Platinum    0.0323 

Silver    0.0559 

Sulphur   (freshly  melted) 0.184 

Tin    (cast)    0.0559 

Zinc 0.0935 

Ice  (at  0°  F.) 0.504 

.-Mcohol   0.65 

Chloroform    0.235 

Ether    0.54 

Carbon  disulphide   0.24 

Air    0.2375 

Oxygen 0.3175 

Nitrogen 0.2438 

Hydrogen    3.4090 

Carbon  dioxid o.  2 1 63 

.Ammonia  gas    (NH3) o.  508 

Methane   0.593 

In  the  foregoing  table  the  results  given  for 
gases  are  the  specific  heats  at  constant  pressure. 

Consult     Ganot,     'Elementary     Treatise     on 
Physics,'   and   Preston,  'Theon,'  of  Heat.' 
A.  D.  RisTEEN,  Ph.  D., 

Editorial  Staff.  'Encyclopedia  Americana.'' 

Spectacled  Bear,  the  bear  of  the  South 
American  .Vndes.     See  Bear. 

Spec'tacles,  a  well-known  and  invaluable 
optical  instrument  supposed  to  have  been  in- 
vented by  Roger  Bacon  in  the  ijth  century,  and 
used  to  assist  or  correct  some  defect  in  the  or- 
gans of  vision.  Spectacles  consist  generally  of 
two  oval  or  circular  lenses  mounted  in  a  light 


SPECTATOR  —  SPECTROSCOPY 


metal  frame  which  is  made  up  of  the  "bows," 
"bridge,"  and  "sides."  The  lenses  are  usually 
bi-concave,  bi-convex,  or  concavo-convex,  though 
lenses  forming  segments  of  a  cylinder  are  used 
in  some  cases  of  astigmatism.  In  long-sighted 
persons  the  defect  of  the  eye  is  counteracted  by 
convex  lenses,  in  short-sighted  persons  by  con- 
cave lenses.     See  Sight. 

Divided  spectacles  have  each  lens  composed 
of  two  semi-circles  of  different  foci  neatly 
united  one  above  the  ether ;  one  half  for  look- 
ing at  distant  objects,  and  the  other  for  exam- 
ining things  near  the  eye.  Another  kind,  called 
periscopic  spectacles,  has  been  contrived  in 
order  to  allow  considerable  latitude  of  motion 
to  the  eyes  without  fatigue.  The  lenses  em- 
ployed in  this  case  are  either  of  a  meniscus  or 
concavo-convex  form,  the  concave  side  being 
turned  to  the  eye.     See  also  Lens. 

Spectator,  The,  a  name  borne  at  different 
times  by  two  London  periodicals.  The  first  was 
founded  by  Joseph  Addison  (q.v.),  and  Sir 
Richard  Steele  (q.v.),  and  was  issued  daily,  its 
initial  number  appearing  I  March  171 1.  It  was 
discontinued  8  Dec.  1712,  but  was  issued  again 
from  18  June  1714  to  30  Dec.  1714,  its  last  issue 
completing  6,35  numbers.  It  consisted  entirely  of 
essays,  contributed  chiefly  by  Addison  and  Steele 
and  achieved  a  wide  popularity,  its  wit  and 
sparkling  criticism  making  it  a  welcome  daily 
visitor. 

The  modern  'Spectator,^  published  weekly, 
■was  founded  by  Robert  Stephen  Rintoul.  its  first 
number  appearing  6  July  1828.  It  was  designed 
to  be  a  model  of  journalism  and  the  first  plan 
was  to  keep  it  entirely  free  from  politics.  This 
however,  proved  impracticable  and  the  'Specta- 
tor' presently  came  out  in  vigorous  advocacy  of 
reform.  For  30  years  Rintoul  conducted  the 
paper,  placing  it  in  the  foremost  rank  and  making 
its  influence  felt  in  the  discussion  of  every  im- 
portant reform  whether  social,  political,  or 
religious. 

In  1861  the  'Spectator'  became  the  property 
of  Meredith  Townscnd  and  Richard  Holt  Hutton 
(q.v.),  the  former  taking  charge  of  the  political 
department,  the  latter  that  of  literature.  Their 
policy  in  favoring  the  United  States  government 
during  the  .American  Civil  War  wlien  public 
opinion  in  England  strongly  favored  the  Con- 
federacy did  much  to  impair  the  home  popularity 
of  the  journal,  but  the  editors  persevered  in  their 
course,  and  the  collapse  of  the  rebellion  wit- 
nessed a  change  of  public  opinion  which  gained 
for  the  'Spectatf)r'  an  appreciable  triumph.  The 
tone  of  the  paper  continued  unchanged  until  the 
death  of  Hutton  in  1897,  the  policy  of  the  editors 
being  the  reverse  of  modern  methods  in  that  they 
made  the  columns  of  their  paper  a  medium  for 
the  expression  of  their  personal  opinions.  Its 
policy  is  liberal  though  not  radical,  and  it  has 
come  to  be  considered  the  best  organ  of  con- 
temporary thought.  Townsend  still  continues 
its  editor. 

Spectrom'eter,  a  word  used  in  somewhat 
different  though  allied  senses.  It  has  been  ap- 
plied to  a  micrometer  or  other  apparatus  applied 
to  the  eye-piece  cif  a  spectroscope  for  measuring 
the  position  of  the  lines.  But  it  is  now  often 
used  as  a  substitute  for  spectroscope,  the  word 
being  applied  to  that  better  class  of  instruments 
which  are  fitted  up  for  measuring  and  determin- 


ing with  great  exactness  the  position  of  the  lines 
in  the  spectra  examined  and  the  qualities  of 
prisms  as  regards  refractive  and  dispersive 
power. 

Spec'troscope,  the  instrument  employed  in 
spectrum  analysis.     See  Si'ectroscopy. 

Spectroscopy.  If  one  observes  a  Bunsen 
f^ame  through  an  ordinary  glass  prism  held  close 
to  the  eye  he  will  see  a  succession  of  colored 
images  of  the  flame.  This  series  of  colored 
images  is  called  the  spectrum  of  the  flame.  An 
instrument,  such  as  the  prism,  which  will  sep- 
arate the  various  radiations  emitted  by  any 
source  of  light  is  called  a  spectroscope.  Spec- 
troscopy is.  therefore,  defined  as  that  science 
which  has  for  its  object  the  determination  and 
description  of  the  various  radiations  which  dif- 
ferent bodies  emit,  reflect,  and  absorb.  The  sub- 
ject is  here  treated  under  seven  headings  as  fol- 
lows:  (i)  Preliminary,  concerning  the  Nature 
of  Light;  (2)  Sources  of  Radiation;  (3)  Sepa- 
ration of  Radiations;  (4)  Methods  of  Record- 
ing Radiations;  (5)  Comparison  and  Interpreta- 
tion of  Radiations;  (6)  Summary  of  Principles; 
(7)  Bibliography. 

I.  X.\TUKE   OF    Light. —  Present    views    con- 
cerning that  form  of  energy  which  we  call  light 
are  based  almost  wholly  upon  experimental  evi- 
dence  furnished   by   Huygens,    Newton,    Young, 
and  Fresnel.     Since  light  is  the  subject-matter  of 
spectroscopy,  it   is   essential,  at  the  outset,   that 
we  should  understand  the  modern  theory  of  light 
as   perfected   by  these   four   men.     Huygens,   by 
assuming  that   light   consists   of  a  wave-motion 
in  the  ether,  showed   that  on   simple  dynamical 
principles,   reflection,    refraction,   and   the   finite 
velocity  of  light  might  be  easily  explained.     He 
first    interpreted    for    us    the    physical    constant 
known  as  the  "refractive  index,"  suggesting  that 
for   any  medium   it   is   merely   the   ratio  of  the 
speed  of  light  in  air  to  the  speed  of  light  in  that 
medium.     To  Newton   we  owe  two   capital   dis- 
coveries concerning  the  nature  of  light.     In  1666 
he  demonstrated  experimentally  that  white  light 
contains  all  the  colors  of  the  rainbow,  that  the 
simple    prismatic    colors    obtained    by    analyzing 
white  light  cannot  be  farther  separated  into  other 
colors    by    passing    them    through    prisms,    and 
that  color,  in  general,  is  merely  white  light  from 
which   has    been    removed    some   of   its    colored 
constituents.     Besides    this    Newton    established 
the  fact  that  these  luminous  disturbances  (  which 
he  thought  of  as  moods  of  easy  and  of  diflicult 
transmission,    but    which    we    now    call    light- 
waves),   are   not    irregular   pulses,   as    Huygens 
imagined,   but   are    periodic    in   character.     This 
inference  is  drawn  from  the  phenomenon  known 
as   "Newton's    Rings."     We   come   next    to   the 
work  of  Thomas  Young   (1773-1820)    who  first 
demonstrated  the  fact  that,  under  proper  condi- 
tions,  two   rays  of   light,   that   is   two   trains   of 
light-waves,  may  interfere   in  such  a  manner  as 
to    priiduce    darkness.     Young's    cNplauation    of 
diffraction,  however,  proved  to  be  utterly  insufli- 
cieiit,  and  for  the  phenomenon  of  polarization  he 
could    offer    no    explan.ition    whatever,    for    the 
reason     that    he    conceived     light -waves    to    be 
longitudinal   and   not   transverse   vibrations.     To 
summarize  Young's  work  most  briefly  would  be 
to  say  that  he  introduced  into  optics  the  principle 
of    iriterference  —  or    of    "non-interference,"    as 
suggested  by  .Michclson,  since  the  principle  con- 
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sists  merely  in  the  fact  that  of  two  light  rays 
meeting  at  a  point  each  produces  its  own  effect 
independently  of  the  other.  Fresnel  (17SS- 
1827),  in  a  certain  sense,  perfected  the  wave- 
theory  of  light  by  combining  the  principle  of 
Huygens  with  the  principle  of  interference  and  by 
introducing  the  idea  that  light-waves,  unlike 
sound-waves,  are  tranverse  disturbances.  Evi- 
dence for  this  view  lay  in  the  fact  that  light 
can  be  polarized.  We  may  now  summarize  the 
labors  of  these  four  men  by  saying  that  experi- 
ment seems  to  indicate  that  light  consists  in  a 
transverse  wave-motion  in  a  medium  which  per- 
vades all  knovC'n  space  and  which  we  call  the 
ether.  In  space  devoid  of  ordinary  matter  light 
of  any  color  travels  with  a  speed  of  approx- 
imately 300  million  metres  per  second,  while  in 
all  ordinary  matter  light  travels  with  less  speed, 
the  amount  of  diminution  becoming  greater  and 
greater  as  we  pass  from  the  red  to  the  violet. 

Bearing  in  mind  this  conception  of  a  train 
of  light-waves,  we  proceed  to  consider  the  gen- 
eral method  of  spectroscopy.  The  examination 
of  a  body  by  means  of  the  spectroscope  includes, 
in  general,   four  steps.     These  are 

A.  Tlie  Production  of  the  Radiations. 

B.  The  Separation  of  the  Radiations. 

C.  The  Recording  of  the  Radiations. 

D.  The  Comparison  and  Interpretation  of  the  Radia- 
tions. 

We  shall  in  the  following  four  sections  con- 
sider these  four  steps. 

2.  Sources  of  R.'\diation. —  In  practice  the 
spectroscopist  is  limited  to  two  artificial  sources, 
namely,  flames  and  electric  currents.  Besides 
these  are  many  natural  sources  such  as  light- 
ning, the  aurora  borealis,  meteors,  stars,  glow- 
worms, etc. ;  but  the  nature  and  occurrence  of 
these  natural  phenomena  are  so  far  beyond  our 
control  that  they  do  not  here  call  for  discus- 
sion.    Adopting     the      following     classification, 
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we  now  proceed  to  a  description  of  some  par- 
ticular artificial  sources. 

Candle  and  Alcohol  Flames.— These  have 
mainly  a  historical  interest,  as  being  the  first 
sources  in  which  line  spectra  were  observed. 
The  temperature  of  the  alcohol  flame  is  only 
roughly  known,  but  is  probably  not  far  from 
1,300°  C.  Substances  are  easily  introduced  into 
the  flame  and  the  flame  itself  is  fairly  colorless. 
These  two  qualities  combined  to  make  it  very 
useful  in  the  early  history  of  the  science. 

Bnitscn  Flame. —  The  flame  which  Bunsen 
devised  in  1856  has  three  marked  advantages  as 
a  spectroscopic  source,  namely,  it  is  simple  in 
construction  and  operation ;  its  outer  mantle  is 
almost  totally  devoid  of  any  characteristic  spec- 
trum of  its  own ;  and  it  possesses  a  high  tempera- 
ture. Many  measurements  of  the  temperature  of 
this  flame   have  been  made,  but  there  is   good 


reason  for  believing  that  nearly  all  of  these  are 
under-estmiates.  The  most  reliable  measure- 
ment is  probably  that  of  Weggener,  at  Berlin, 
who  obtained  1,788°  C.  for  the  outer  mantle. 
The  temperature  of  the  violet  mantle  is  probably 
about  100°  or  200°  less ;  while  the  temperature  of 
the  inner  dark  cone  ranges  from  250°  to  500°  C. 
The  substance  whose  spectrum  is  desired  may 
be  introduced  into  the  flame  in  a  great  variety 
of  ways.  Bunsen  used  a  bead  of  the  material 
on  a  platinum  wire ;  sometimes  a  piece  of  asbes- 
tos is  convenient ;  Gouy  uses  the  spray  from  an 
atomizer;  Eder  and  Valenta  have  employed  a 
platinum  wire-gauze  wheel  to  transport  the  solu- 
tion from  a  dish  to  the  flame. 

Oxyhydrogcn  Flame. —  This  flame  is  also 
nearly  colorless,  has  an  exceedingly  high  tem- 
perature and  gives  spectra  approximating  those 
obtained  in  the  electric  arc.  It  has  been  used 
with  great  skill  by  W.  N.  Hartley. 

Electric  Arc. —  This  source  has  been  in  com- 
mon use  since  the  invention  of  the  Gramme 
dynamo,  1876.  The  arc  is  generally  used  in  one 
of  two  ways,  either  by  drilling  holes  in  the  car- 
bon rods  and  filling  these  holes  with  the  material 
whose  spectrum  is  desired,  or  by  making  the 
electrodes  directly  and  entirely  out  of  the  sub- 
stance which  is  being  studied.  This  latter 
method  is,  of  course,  practicable  only  in  the  case 
of  materials  which  conduct  electricity.    The  tern- 
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Fig.  I. —  An  **  end  on"  tube.  Shows  one  form  of  tube 
recently  employed  by  Michelson,  in  which  the  dis- 
charge is  viewed  from  the  end,  rather  than  the  side 
of  the  tube,  and  which  is  known,  therefore,  as  an 
"  end  on  "  tube, 

perature  of  the  carbon  arc  is  not  accurately 
known,  but  probably  lies  between  3,500°  and 
3,900°  C.  As  a  spectroscopic  source  it  is  ad- 
mirable in  nearly  every  respect  except  that  in 
those  regions  of  the  spectrum  which  are  most 
easily  studied  carbon  has  a  strong  spectrum  of 
its  own  which  is  always  superposed  upon  that 
of  the  substance  under  investigation.  In  the 
case  of  metals,  the  easiest  method  of  avoiding 
this  difliculty  is  to  use  a  rapidly  rotating  metal 
disk  for  one  electrode  and  a  metal  rod  for  the 
other.  The  incandescent  metal  vapor  thus  ob- 
tained yields  the  purest  spectra  known. 

Electric  Spark. —  Of  all  sources  of  radiation 
that  which  is  most  generally  convenient  and  most 
widely  used  is  perhaps  the  electric  spark,  ob- 
tained by  use  of  an  ordinary  induction  coil. 
Spark  discharges  may  also  be  obtained  from  an 
electrostatic  machine,  such  as  the  Wimshurst, 
from  a  Tesla  coil,  or  even  from  a  high  voltage 
storage  battery.  In  general  the  electric  spark 
produces  two  spectra,  namely,  the  spectrum  of 
the  electrodes   and  the  spectrum  of  the  air  or 
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other  gas  between  the  two  electrodes.  But,  as 
was  discovered  by  Pliicker  in  1858,  the  spectrum 
of  the  electrodes  may  be  avoided  by  enclosing 
them  in  a  partial  vacuum.  Under  these  condi- 
tions one  gets  only  the  spectrum  of  the  sur- 
rounding gas ;  so  that  now  the  almost  universal 
method  of  studying  the  spectra  of  gases  is  to 
seal  platinum  electrodes  into  a  glass  tube  and 
then  fill  the  tube  under  low  pressure  with  the 
gas  to  be  studied. 

The  converse  problem  of  getting  the  spectrum 
of  the  electrodes,  without  that  of  the  surround- 
ing gas,  has  been  solved  by  Demarcay,  Schuster 
and  Hemsalech,  who  have  proved  that  practically 
all  the  "air  lines"  of  a  spectrum  may  be  elim- 
inated by  placing  in  the  discharge  circuit  a 
proper  amount  of  inductance.  In  this  manner 
the  discharge  is  prolonged  and  is  made  to  re- 
semble that  of  the  arc. 


This  is  an  especially  useful  method  in  ob- 
serving the  discharge  in  the  capillary  poriion  of 
a  vacuum  tube.  The  chief  difficulty  in  the  naked 
prism  is  that  the  source,  however  small,  is  gen- 
erally still  so  large  that  the  successive  colored 
images  formed  by  the  prism  will  overlap  each 
other,  leaving  the  separation  incomplete.  To 
avoid  this  difficulty  a  small  telescope  —  called 
a  collimator  —  is  placed  between  the  prism  and 
the  source  as  shown  in  Fig.  4.  In  the  principal 
focus  of  its  objective  is  placed  a  narrow,  straight 
slit  with  movable  metal  jaws.  The  source  is 
now  placed  immediately  back  of  this  slit,  or  the 
image  of  the  source  is  focused  upon  the  slit  by 
means  of  a  lens,  called  the  image  lens. 
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Fig.  2. —  Circuit  for  spark  discharge.  Illustrates  a  typ- 
ical discharge  circuit.  T  is  an  induction  coil  or  high 
voltage  transformer.  The  primary  circuit  is  operated 
by  a  battery,  B,  or  some  source  of  alternating  current. 

The  electrodes  are  connected  in  series  with 
an  inductance  I,  and  in  parallel  with  a  capacity 
C.  Concerning  the  temperature  of  the  spark  very 
little  is  known.  It  has  been  generally  assumed 
to  be  very  much  higher  than  that  of  the  electric 
arc :  but  there  is  no  direct  evidence  for  this  view 
and  there  is  much  indirect  evidence  against  it. 

3.  Separation  of  Radiations. —  Let  us  sup- 
pose that  we  now  have  before  us  one  of  the 
above-mentioned   sources   whose   spectrum   it  is 


Fig.  4. — Diagram  of  spectroscope. 

When  the  slit  is  properly  placed  and  illumi- 
nated the  collimator  will  emit  from  each  point 
of  the  slit  a  beam  of  nearly  parallel  light  whose 
cross-section  is  equal  to  the  etTcclive  aperture 
of  the  objective.  If  now  this  emergent  beam  be 
examined  through  a  prism  and  the  naked  eye  as 
before,  a  series  of  colored  images  of  the  slit  will 
he  seen,  each  appearing  to  be  at  an  infinite  dis- 
tance from  the  observer ;  and  if  the  slit  is  nar- 
row these  images  will  be  sharp  and  fine  and 
easily  separated.  But  they  will  not,  in  general, 
appear  very  bright  because  the  aperture  of  the 
human  eye  is  too  small  to  admit  more  than  a 
fraction  of  the  emergent  beam.  Accordingly 
these  colored  images,  each  at  an  infinite  distance, 
are  viewed  llirough  a  small  aslronomical  tele- 
scope, called  the  view  telescope.  i  his  serves  to 
condense  the  entire  beam  which  emerges  from 
the  prism  and  reduce  it  to  another  parallel  beam 
just  large  enough  to  fill  the  aperture  of  the  aver- 


FlG.  3. — Prism  used  for  examining  a  point-  or  line- 
source.  _  [This  figure  is  taken  from  Crew's  *  IClcments 
of  Physics,'  published  by  Macmillan  Co.,   New  York. J 

desired  to  examine.  The  next  step  will  be  to 
separate  the  rays  of  various  wave-lengths  so  that 
we  may  examine  them  independently.  The 
reader  may  here  assume  that  each  different  sub- 
stance introduced  into  the  flame  or  arc  gives  a 
different  spectrum,  peculiar  to  itself;  for  this  is 
the  experimental  basis  of  spectrum  analysis. 
T  his  analysis  is  usually  accomplished  either  by 
passing  the  light  through  a  prism  or  by  allowing 
it  to  fall  upon  a  diffraction  grating. 

I'lic  Prism  Spectroscope. —  If  the  source  of 
light  be  small  and  if  it  is  necessary  to  make  only 
a  hasty  visual  examination,  the  most  convenient 
plan  is  simply  to  view  the  source  through  a 
prism,  placed  immediately  in  front  of  the  eye,  as 
indicated  in  Fig.  3. 


Fig.  s. —  I  he  ^p♦•^■Ir(tgraptl.  n  ins  iiKurr  is  cikrn  from 
the  optical  catalogue  of  Stcinhcil  in  Munich.  Ger- 
many.] 

age  human  eye.  When  it  is  desired  to  plioto- 
graph  a  spectrum  (he  view  telescope  is  removed 
and  is  replaced  by  a  camera  with  a  photographic 
objective.  Such  an  instrument  is  known  as  a 
spectrograph  and  an  excellent  modern  fnrm  of 
it  is  illustrated  in  Fig.  5. 
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When  the  typical  spectroscope,  represented  in 
Fig.  4,  is  provided  with  a  graduated  circle,  and 
so  arranged  that  the  view  telescope  and  the 
prism  can  rotate  about  the  axis  of  the  divided 
circle,  the  instrument  is  known  as  a  spectrometer, 
and  can  be  employed  for  the  measurement  of 
prism-angles  and  wave-lengths  as  well  as 
for  the  examination  of  spectra.  In  this 
type  of  spectroscope  it  is  nearly  always 
necessary  for  the  sake  of  good  definition  to 
place  the  prism  in  such  a  position  that  it  will 
produce  a  minimum  deviation  in  the  incident 
pencil  of  rays.  For  it  is  proved  in  geometrical 
optics  that  a  homocentric  pencil  will  remain 
homocentric  after  passing  through  a  prism  only 
provided  the  prism  is  placed  in  its  position  of 
minimum  deviation.  If  the  prism  be  set  in  any 
other  position  the  image  of  a  point-source  will 
not  be  a  point,  but  a  line. 

Resolving  Poivcr  of  a  Prism. —  If  one  had  a 
prism  spectroscope  which  was  practically  perfect 
so  far  as  all  the  optical  parts  are  concerned, 
he  would  yet  find  that  the  ability  of  the  prism  to 
separate  light-w-aves  of  different  lengths  was  sub- 
ject to  still  another  limitation  —  a  limitation 
which  arises  ultimately  from  the  fact  that  light- 
waves have  an  appreciable  length.  This  abihty 
to    separate    radiations   is   known    as    "resolving 

A 

power"  and  is  measured  by  the  ratio  where 

S\ 
S\  is  the  difference  of  the  wave-length  and  X  the 
mean   wave-length   of  two  spectral   lines   which 
can  just  be  resolved  by  the  dispersion  piece  in 
question. 

Rayleigh  has  proved  that  a  prism  can  just 
resolve  two  lines  when  the  difference  of  their 
refractive  indices  Sfi.  is   given   by   the   following 

\ 
equation  S/i  = where  A  and  i^  are  the  thick- 

nesses  of  glass  traversed  by  the  extreme  rays  on 
either  side  of  a  parallel  beam  passing  through 
the  prism. 

If  now  5^  be  expressed  in  terms  of  5X  by  means 
of  a  dispersion  formula  such  as  the  following 
due  to  Cauchy  we  have 

B  2B.5\ 

/i  =  A  -| ,  and  d/j.  ^= 

X2  X3 

where  A  and  B  are  constants  depending  upon  the 
kind  of  glass  employed  in  the  prism. 

From  these  it  follows  that  the  resolving 
power,  R,  for  a  prism  is 

X         2B(/,  — /i) 

R  =  — = ' 

5X  X' 

This  equation  is  fundamental  in  describing  the 
spectroscopic  value  of  a  prism.  It  means  that 
the  resolving  power  varies  directly  as  the  width 
of  the  prism  and  inversely  as  the  cube  of  the 
wave-length  of  the  light  examined.  It  tells  us 
also  just  how  thick  a  prism  of  any  given  glass 
must  be,  at  its  base,  in  order  to  separate  two 
lines  having  a  given  dift'erence  of  wave-length. 
The  prism  spectroscope  was  first  effectively  used 
by  Fraunhofer  (1817-28);  but  it  was  not  until 
1859  that  Kirchhoff  and  Bunsen  demonstrated 
the  power  of  the  instrument  in  chemical  analysis, 
and  in  a  study  of  the  sun's  physical  condition. 

Tlic  G'aling  Spcctroscot'c. —  So  far  as  its 
auxiliary  parts  are  concerned  this  piece  of  ap- 
paratus is  very  like  the  prism  spectroscope :  but 


as  regards  its  essential  feature,  the  dispersing 
piece,  the  two  instruments  are  radically  differ- 
ent. For  the  dispersion  which  is  produced  by  3 
prism  rests  ultimately  upon  the  fact  that  waves 
of  longer  length  travel  through  glass  at  a 
higher  speed  than  those  of  shorter  length: 
while  the  dispersing  effect  of  a  grating  is  due 
to  the  fact  that  when  waves  of  different  lengths 
are  forced  to  pass  through  a  narrow  opening, 
they  are  all  spread  out  like  a  fan  —  diffracted — ■ 
the  longer  waves  being  more  spread  out,  how- 
ever, than  the  shorter  ones.  If  a  gas  flame, 
turned  low,  or  an  incandescent  electric  lamp  be 
examined  through  a  single  narrow  slit  in  a  vis- 
iting card,  a  number  of  spectra  will  be  seen  on 
each  side  of  a  central  bright  image.  These 
have  been  called,  by  Fraunhofer,  "spectra  of  the 
first  class."  They  are  not  used  in  spectroscopy. 
If,  however,  the  same  source  of  light  be  viewed 
through  two  or  more  fine  parallel  equidistant 
slits,  placed  close  together,  say  less  than  1-64 
inch  apart,  another  series  of  spectra  will  be 
observed.  These  are  the  combined  effect  of 
light  passing  through  several  openings;  they 
are  known  as  "spectra  of  the  second  class"  and 
are  practically  the  only  ones  used  in  the  grating 
spectroscope.  These  narrow  equidistant  parallel 
slits  were  first  prepared  by  Fraunhofer  (1821) 
who  formed  them  by  wrapping  fine  wire  over 
the  thread  of  two  parallel  screws,  then  solder- 
ing the  wires  to  the  screws  and  cutting  away 
one  entire  side  of  the  little  cage  thus  formed. 
Such  a  device  he  called  a  grating.  The  modern 
grating  is  made  by  ruling  straight  lines  with  a 
diamond  point  on  a  flat  plate  of  highly  polished 
speculum  metal.  Good  gratings  have  usually 
from  5,000  to  20.000  lines  per  inch.  Here  the 
light  is  reflected  from  the  unruled  surface  be- 
tween two  successive  furrows  made  by  the 
diamond;  and  diffraction  occurs  exactly  as  if 
the  light  had  passed  through  a  narrow  aperture 
of  the  same  width.  Such  a  device  is  called  a 
reflection  grating,  and  when  placed  where  the 
prism  stands  in  an  ordinary  prism  spectroscope 
we  have  what  is  called  a  grating  spectroscope. 

When  a  beam  of  parallel  rays  emerges  from 
the  collimator  and  falls  upon  a  grating  placed 
with  its  rulings  parallel  to  the  slit  of  the  col- 
limator, part  of  the  light  is  reflected  according 
to  the  laws  of  ordinary  reflection  and  forms,  in 
the  focal  plane  of  the  view-telescope  what  is 
known  as  the  central  image.  The  remainder  of 
the  light,  however,  is  spread  out  on  either  side 
of  this  central  image,  the  blue  light  being  de- 
viated least  and  the  red  light  (longest  waves) 
being  deviated  most.  Unlike  the  prism  the 
grating  yields  several  spectra  distributed  on 
each  side  of  the  central  image. 

If  monochromatic  light  be  viewed  with  such 
an  instrument  a  series  of  bright  lines  —  sharp 
maxima  —  each  an  image  of  tiie  slit  will  be  seen 
distributed  on  each  side  of  the  ':entral  image. 
The  image  nearest  the  central  one  is  said  to  be 
of  the  "first  order,"  the  next  of  the  "second 
order,"  etc.  The  properties  of  these  images 
and  of  diffraction  spectra,  in  general,  are  most 
briefly  described  by  the  following  three  equa- 
tions, which  follow  directly  from  the  wave  the- 
orv  of  light 
(a  +  d)  (sin  I +  sin  e)  =  m\    .     .     .     (Eq.  A). 

Here  a  -\-  b  is  the  distance  between  corre- 
sponding   points    on     two     consecutive     rulings 
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—  the  so-called  grating  constant.  The  angle  of 
incidence  is  denoted  by  i;  the  angle  of  diffraction 
by  8  ;  the  order  of  the  spectrum  by  m,  and  the 
wave-length  by  X.  This  equation  tells  us 
exactly  in  what  position.  6,  we  must  set  the 
view-telescope  in  order  to  observe  a  line  of  any 
given  wave-length.  Conversely  it  enables  us  to 
compute  the  wave-length  when  once  we  know 
the  grating  constant  and  the  directions  of  the 
incident  and  diffracted  rays. 


/  =  /'- 
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(Eq.  B). 


Here  /  is  the  intensity  of  the  spectrum  of  a  mon- 
chromatic  source  of  wave-length  X  in  any  given 
direction,  produced  by  a  grating  which  has  n 
lines  ruled  upon  it  at  a  uniform  distance, 
a  +  b,  apart. 

/'  is  the  intensity  which  a  single  aperture 
would  give  in  the  same  direction.  The  "given 
direction"  is  here  defined  by  m  whose  value  is 

27r 

n  =  —  (sin  /  -j-  sin  6) 
\ 
the   symbols    having   the    same    meaning   as    in 
Eq.  A. 

It  is  important  here  to  observe  that  Eq.  A 
merely  defines  the  directions  in  which  1  of 
Eq.  B  reaches  its  principal  ma.xima. 

Lord  Rayleigh  has  shown  that  the  resolving 
power  of  a  grating,  R,  is  defined  by  the  follow- 
ing simple  expression : 

X 

R  =  — =  »nN (Eq.  C) 

«X 

where  .V  is  the  total  number  of  rulings  on  the 
grating  and  tii  is  the  order  of  spectrum  employed. 

All  of  the  best  gratings  of  the  world  up  to  the 
present  time  (1904)  have  been  ruled  on  Rowland's 
dividing  engine  at  Johns  Hopkins  University. 
Most  of  these  gratings  are  ruled  with  from 
5,000  to  20,000  lines  per  inch ;  some  of  them 
have  a  ruled  surface  six  inches  in  width,  thus 
giving  a  resolving  power  of  no  less  than  400,000 
in  the  fourth-order  spectrum.  Such  a  resolving 
nower  is  far  in  excess  of  anything  attainable 
with  prisms  of  practicable  si/e. 

Concave  Gr.\ting  Spectroscope. —  Recent  ad- 
vances in  spectroscopy  are  due  in  a  very  large 
degree  to  the  invention  of  the  concave  grating 
by  Rowland  in  1883.  The  distinguishing  feat- 
ures of  this  instrument  are  that  it  requires  no 
collimator  and  no  view-telescope,  and  that  it 
gives  spectra  which  are  normal  throughout  a 
large  range.  The  ruling  is  upon  a  concave 
spherical  mirror  of  speculum  metal,  the  dis- 
tance between  the  lines  being  equal  when  meas- 
ured along  a  chord.  Tt  was  with  a  spectrograph 
of  this  type  tliat  Rowland  and  Higgs  eacli  pre- 
pared his  superb  atlas  of  the  solar  spectrum. 
The  same  kind  of  grating  was  al.so  employed 
by  Kayser  and  Runge  in  their  profound  study 
of  the  spectra  of  the  elements. 

The  Echelon  Spectroscope. —  Measured  by 
resolving  power,  the  Echelon,  devised  by  Mich- 
elsnn  in  i8g8,  is  a  still  more  effective  instru- 
tnent.  This  is  essentially  a  grating  with  only 
a  few  rulings  in  which  the  form  of  the  groove 


is  under  perfect  control.  This  result  is  ob- 
tained by  using  a  pile  of  plane  parallel  plates 
of  equal  thickness,  the  edge  of  each  plate  being 
slightly  displaced  over  that  of  its  preceding 
neighbor.  The  high  resolving  power  is  ob- 
tained by  use  of  spectra  of  high  orders,  even 
as  high  as  several  thousand.  The  Echelon  is 
especially  adapted  to  the  separation  of  the  c'ose 
components  of  a  spectral  line,  as  in  the  case  of 
the  Zeeman  effect. 

The  Interferometer. —  Another  device  tor 
separating  the  close  compounds  of  what  is  or- 
dinarily called  a  single  spectral  line  is  the 
interferometer,  which  is  also  largely  due  to 
IMichelson.  It  is  this  invention  which  makes  it 
possible  to  use  the  wave-length  of  the  red  cad- 
mium ray  as  a  standard  of  length  instead  of  the 
international  metre  at  Paris;  for  Michelson  has 
shown  that  by  the  interferometer  he  can  meas- 
ure wave-lengths  with  an  accuracy  of  one  part 
in  a  million. 

4.  Methods  of  Recording  Radiations. — 
Having  separated  the  different  lines  in  any  spec- 
trum, the  next  step,  in  general,  is  to  record  the 
intensity,  position  (wave-length),  and  physical 
character  of  each  of  these.  Just  how  this  is 
accomplished  w'ill  depend  partly  upon  the  por- 
tion of  the  spectrum  under  examination  and 
partly  upon  the  purpose  of  the  w'ork.  If  the 
physical  character  of  a  line  be  the  matter  in 
question,  a  glance  of  the  eye  may  be  sufficient 
to  determine  it  or  it  may  require  an  elaborate 
investigation  by  means  of  the  interferometer, 
according  to  the  detail  and  accuracy  required. 
To  record  the  position  of  a  line  within  one 
Angstrom  unit  is  ordinarily  the  work  of  a  few 
minutes;  but  to  measure  a  wave-length  with  an 
accuracy  of  0.01  Angstrom  unit  demands  skill 
of  the  highest  order  and  plenty  of  time.  In 
general,  however,  it  may  be  said  that  in  the 
ultra-violet  region,  say  from  ^4.000  to  Xi.ooo 
photography  is  practically  the  only  available 
means  for  obtaining  a  record.  In  the  visible 
portion,  say  from  X8,ooo  to  X4,ooo  the  eye 
and  the  photographic  plate  are  each  available. 
By  photograpliy  Abney  has  recorded  wave- 
lengths as  great  as  27,000  Angstrom  units. 

In  the  infra-red  region,  that  is  for  wave- 
lengths greater  than  8,000,  the  bolometer,  the 
radioniicrometer,  the  radiometer,  and  the  lineal 
thermopile  have  all  been  used  to  good  purpose. 
Rubens  employing  a  linear  thermopile  has 
pushed  his  measures  to  X61.000.  But  photog- 
raphy is  probably  more  used  than  all  other 
methods  put  together. 

5.  Comparison  and  Interpretation  of  Radi- 
ations.—  Let  us  suppose  that  the  lines  in  the 
spectrum  of  a  certain  body  have  been  analyzed 
and  recorded,  it  may  be  only  for  the  moment 
on  the  retina  of  the  eye.  it  may  be  i)ermanently 
upon  a  photographic  plate.  The  next  step  is  to 
apply  this  information  to  the  purpose  for  which 
it  was  obtained.  To  this  end,  the  observer  gen- 
erally makes  one  of  the  five  following  compar- 
isons : 

(fl)  .\  comp.irison  of  Ihc  spcctnim  in  iim-Hlinii  wilh 
itself  when  the  r.nilialion  i«  nrtxIiiLed  umlcr  ditTrrcnl 
conditions.  I  luis  by  comparinK  tile  onlin.iry  siieclrum 
of  the  soiliiim  flame  wilh  that  of  the  same  llaine  in  a 
RtronK  niaKnelic  tichi  the  Zectnan  ellcct  was  discoverctl. 
Hy  comparinK  siicetrn  of  the  same  star  taken  at  short 
intervals  of  time  I'ickcrinu  limcovered  a  new  class  ot 
double  stars  called  "  spectroscopic  binaries." 
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(b)   A  comparison  of  the  spectrum  in  question  with 

iron  i-;  probably  one  constituent  of  the  sun. 

iron  IS  P™         y    i         of  the  spectrum  in  ques  ion  with 

iS^s  by  comparing  the  spectrum  of  these  rings  with  the 

the  ^saine  -'P«t^^-;.ecorded  in  other  wa>_s^    Thus^Lewis 

Runge's  formula.  snectrum  in  question  with 

f^)    A  comparison   or    tne   spet-iium    m   h  :^^-,i 

by  Higgs. 


Concerning  the  hiterpretation  of_  spectra,  it 
must  be  fratikly  ad.nitted  that  this  :s  tlie  most 
difficult  part  of  the  entire  subject  demanding 
as  t  does  wide  experience  in  the  laboratory  and 
j.  dgment  of  the  highest  order.  Apparently  no 
theory  is  so  fanciful  but  it  may  find  some  sup- 
port among  the  varied  and  complex  phenomena 
presented  bv  the  spectroscope.  1  he  science  oi 
^  dcTis  coAtrolled'by  a  weH-estabhshed  theory 
\vhile  spectroscopy  must  still  be  classed  as  an 
almost  purely  empirical  science. 

6  SummIryof  PRiNciPLES-Thereare,  how- 
ever, some  general  principles  which  have  been 
fairly  well  established :  Following  are  the 
more  important  ones :  ,    .  ^     _, 

Specfra  of  Gases-The  emission  spectrum 
of  a  gas  can  be  obtained,  m  general,  only  bj 
passing  an  electric  current  through  the  gas. 
The  emission  spectrum  of  a  gas  is  Pr-"ica  ly 
always  a  spectrum  of  bright  lines.  The  em  s- 
sion  spectra  of  solids  and  liquids  are  practically 
alway^  continuous.  As  illustrating  exceptions 
to  this  general  law,  may  be  cited  the  fact  that 
Paschen^,sing  the  bolometer  has  obtained  the 
characteristic  radiations  of  carbonic  acid  gas 
hea  ed  by  streaming  through  a  hot  platinum 
spfral;  also  the  fact  that  the  spectra  of  gases 
under  very  high  pressures  become  nearly  con- 

'"&>c/i/ioff'.5  Low.— Let  us  denote  by  H  the 
amount  of  radiant  energy  say  heat  or  light  ot 
any  one  wave-length  which  falls  upon  a  body  at 
temperature  ("  in  one  second.  Let  h  denote  the 
energy  of  the  same  wave-length  which  this 
body  absorbs  in  one  second  when  at  the  same 
temperature.  The  ratio  h/H  is  what  Kirchhoflf 
calls  the  "absorption"  of  the  body,  and  is  de- 
noted by  A.  A  body  which  absorbs  a  1  the  heat 
falling  upon  it  is  said  to  be  "absolutely  black  , 
its  absorption  is  unity.  Let  us  now  denote  by 
E  the  amount  of  energy  of  the  same  wave- 
length which  this  same  body  would  radiate  m 
one  second.  This  quantity  is  called  the  "emis- 
sion" of  the  body.  Now  Kirchhoff,  m  i859, 
proved  that 

(l)  The  ratio  of  the  emission  to  the  absorption  of 
anv  bodv  depends  upon  the  temperature  only;   and 

C-O  this  ratio  is  numerically  equal  to  the  emission 
ot  an  absolutely  black  body  at  the  same  temperature. 

By  means  of  these  two  general  principles 
Kirchhoff  was  enabled  to  explain  the  fact  that  a 
sodium  flame  placed  between  one  carbon  pole  of 
an  electric  arc  and  the  slit  of  the  spectroscope 


will  produce  two  dark  absorption  lines  in  the 
orange  of  the  continuous  spectrum  exactly 
where,  without  the  arc,  it  would  produce  two 
bright  lines.  But  what  is  more  important, 
Kir°chhoff  succeeded  in  explaining,  on  these  same 
principles,  the  dark  lines  which  Fraunhofer 
mapped  in  the  spectrum  of  the  sun.  the  con- 
tinuous part  of  the  sola."  spectrum  is  supposed 
to  be  due  to  the  central  fluid  or  solid  part  of  the 
sun:  while  the  dark  lines  — the  so-called  traiin- 
hofer  lines  — are  due  to  absorption  of  the  cooler 
gases  which  surround  the  sun.  I"  the  same 
manner  may  be  explained  the  dark  lines  which 
appear  in  nearly  all  stellar  spectra. 

DofpU-r's  Principle— It  we  denote  by  i;  the 
speed  with  which  any  radiant  source  is  ap- 
proaching the  observer,  by  K  the  speed  of  light 
and  n  the  number  of  waves  of  length  X  emitted 
per  second  by  the  source,  then  it  is  evident  that 
the  n  vibrations  which  the  source  emits  in 
anv  one  second  will  be  distributed  over  a  dis- 
taiice  numerically  equal  to  I  -v.  Hence  the 
wave-length  of  the  light,  \  which  reaches  the 
observer  will  be 


)t  n'       V    '  '     V 

It  is  evident,  therefore,  that  the  wave-length  ot 
light  coming  from  a  star  which  is  approaclnng 

the  observer  will  be  shortened  in  the  ratio-  . 

In  like  manner,  if  a  star  be  receding  from  the 
spectroscope  the  wave-lengths  will  be  increased 

in  the  ratio  ^"^''.  This  principle,  first  enunci- 
ated by  Doppler  in  1843,  enables  the  astrophysi- 
cist to  measure  rates  of  approach  and  recession. 
Recent  work  by  Frost  and  Adams  shows  that  the 
speed  of  a  star  in  the  line  of  sight  can  be  de- 
termined with  an  error  not  exceeding  one  halt 
mile  per  second.  In  like  manner  the  relative 
motion  of  the  two  limbs  of  the  sun,  and  hence 
its  period  of  rotation,  has  been  determined  by  tlie 

^^^'Effect'otpressxire.—  In  189S.  it  was  proved  by 
Humphrevs  and  Mohler,  from  measurenients 
made  in  the  physical  laboratory  of  Johns  Hop- 
kins University,  that  the  wave-length  of  a  line 
in  the  spectrum  of  any  element  is  dependent  upon 
the  pressure  of  the  medium  surrounding  the 
source.  Thus  when  the  cadmium  arc  is  worked 
under  a  pressure  of  10  atmospheres  the  cadmium 
lines  are  shifted  toward  the  red  end  of  the 
spectrum  about  0.07  of  an  Angstrom  unit  in 
general,  the  amount  of  this  shift  is  toward  the 
red  directly  proportional  to  the  wave-lengths 
in  any  one  element,  and  directly  proportional  to 
the  excess  of  pressure  above  one  atmosphere. 

Eifcci  of  Atmosphere  Surrounding  Source- 
It  has  been  shown  by  Crew.  Basquin,  Porter  and 
Hartman  that  the  spectrum  of  an  electric  arc 
between  two  metallic  electrodes  is  very  distinctly 
affected  by  surrounding  it  with  an  atmos- 
phere other  than  air.  In  the  case  of  hydrogen, 
it  has  been  shown  that  the  lines  affected  by 
the  hydrogen  atmosphere  belong  to  the  sparK 
spectrum  of  the  metal.  It  is  also  true  that  the 
lines  which  belong  to  Kayscr  and  Rimge  s  series 
are  not  affected  by  the  change  from  air  to  hydro- 
gen. It  has  been  suggested  that  this  effect  may 
account    for   the   peculiar    spectra    of   many   01 
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the  so-called  "hydrogen  stars,®  that  is,  stars  in 
which  the  hydrogen  spectrum  is  very  strong. 

Tlie  Zecman  Effect. — In  1896,  Zeeman,  then 
at  Leyden,  made  the  capital  discovery  that  if  a 
source  of  radiation  be  placed  in  a  magnetic 
field  each  individual  line  in  its  spectrum  will 
in  general  become  a  triplet  with  the  two  side 
components  circularly  polarized  and  the  mid- 
dle component  plane  polarized. 

Temperature  Effects. — The  role  which  tem- 
perature plays  in  the  production  of  line  spectra 
is  very  little  understood.  ■  It  is,  at  present,  im- 
possible to  say  to  what  extent  the  various  char- 
acteristics of  llame,  arc,  or  spark,  spectra  depend 
upon  temperature,  upon  chemical  action,  and 
upon  electrical  conditions.  But  in  the  case  of 
solid  bodies,  whcli  yield  a  continuous  spectrum, 
Stefan  showed,  in  1879,  Vr-ci  the  total  radiation 
varies  as  the  fourth  power  of  the  absolute  tem- 
perature. And  it  has  since  been  established  by 
Wien  that,  if  we  denote  absolute  temperatures 
by  T,  X,«T  =  constant  and  \m  =  T''  constant 
where  Xm  indicates  the  wave-length  at  which  the 
radiation  is  a  maximum  and  I;«  represents  the 
value  of  the  maximum  radiation.  These 
two  important  laws  are  merely  inferences  from 
a  still  more  general  expression  which  Wien  has 
established.  , 

Law  of  Sl^eclral  Scries. — Soon  after  the  dis- 
covery was  made  that  there  exist  in  the  spectra 
of  the  elements  certain  series  of  lines  distin- 
guished by  certain  common  characteristics,  Eai- 
mer  succeeded  in  devising  a  single  formula  ^rliich 
gives,  in  a  very  exact  manner,  the  wave-length 
of  each  of  the  hydrogen  lines  known  to  him 
at  that  time.      The  expression  is  as  follows : 


(t^fitj) 


■where  Xq  is  a  constant  and  m  denotes  the  nat- 
ural numbers  beginning  with  3.  This  for- 
mula has  since  shown  itself  competent  to  de- 
scribe accurately  the  29  hydrogen  lines  which  are 
row   known. 

In  1888  Kayser  and  Runge  began  a  remark- 
able study  of  the  arc  spectra  of  many  of  the 
more  important  elements  and  showed  that  most 
of  these  elements  contain  one  or  more  series 
of  lines  capable  of  representation  by  the  fol- 
lowing formula : 

I 

-  =  A  +  R?«  -2  +  Cm-" 

X 
in  which  A,  B  and  C  are  con.stants  for  each 
series,  and  m  denotes  the  natural  numbers  be- 
ginning with  3.  Each  different  chemical  clement 
has  its  own  different  characteristic  values  for 
these  three  constants.  This  fact  is  the  founda- 
tion of  spectrum   analysis. 

Rydberg  has  shown  that  the  following  expres- 
sion is  equally  effective  in  representing  the 
facts :  I  R 

-  =  A-f 

X  {m  +  ^y- 

where  /(,  B,  and  n  are  constants  for  each  series, 
while  X  and  m  have  their  previous  meanings. 
Thus  in  the  case  of  Mg,  Zn  and  Cd  there  arc  six 
such  series,  in  each  case  equivalent  to  two 
series  of  triplets.  It  is  to  be  hoped  that  this 
great  advance  will  be  followed  some  day  by  a 
<lynamical  explanation  of  the  vibrating  atom, 
which  will  include  these  two  formula:  as  rigidly 
derived  inferences. 


Bibliography. — In  the  way  of  a  general  trea- 
tise, consult  Kayser,  'Handbuch  der  Spectro- 
scopie'  (Leipsic  1900)  as  incomparably  the 
most  complete  and  scholarly  work  in  existence. 
Here  may  be  found  references  to  the  literature 
of  every  part  of  the  subject.  For  a  complete 
theory  of  the  plane  grating  consult  Rowland 
'Physical  Papers.'  A  most  elegant  and  simple 
theory  of  the  concave  grating  is  given  by  Runge 
in  Kayser,  'Handbuch  der  Spectroscopic.'  On 
the  general  theory  of  the  spectroscope,  see  a 
series  of  papers  by  Wadsworth  in  the  'Astro- 
physical  Journal,'  Vol.  I.,  et  seq.  .►Xn  excellent 
treatise  on  stellar  spectra  is  Scheincr,  '.Xstro- 
nomical  Spectroscopj','  translated  into  English 
by  Frost  (1894).  Solar  spectroscopy  is  treated 
by  Young  in  'The  Sun'  (International  Scien- 
tific Series),  and  by  an  important  series  of  pa- 
pers by  Hale  running  through  the  '.Astrophy- 
sical  Journal'  from  its  beginning  up  to  the 
present,    1904.  Henrv  Crew, 

Northwestern  University. 

Spectrum  Analysis.     See  Spectroscopy. 

Spec'ulum.  (1)  In  optics  and  astronomy,  a 
polished  surface,  usually  metallic,  for  reflecting 
images.  Specula  are  employed  in  large  tele- 
scopes as  reflectors.  (See  Telescope.)  (2) 
In  medicine  and  surgery,  an  instrument  for  open' 
ing  a  part  or  passage  of  the  body,  especially  foi 
dilating  an  orifice,  and  where  possible  for  throw 
ing  light  within.  It  is  used  to  facilitate  exam- 
inations and  operations. 

Speculum  Metal.     See  Mirror. 

Spedding,  spCd'ing,  James,  English  editor 
and  autlior :  b.  iMirehouse,  Cumberland,  26  June 
1808;  d.  London  9  March  1881.  He  was  grad- 
uated from  Trinity  College,  Cambridge,  in  1831, 
was  long  an  honorary  fellow  of  his  college,  from 
183s  till  1841  was  employed  in  the  Colonial 
Office,  and  in  1842  was  secretary  to  Lord  Ash- 
burton's  mission  to  the  United  States  for  the 
settlement  of  the  northwest  boundary  dispute. 
On  the  forrtiation  of  the  civil  service  commission 
in  1855  he  became  its  secretary.  In  1847  he  un- 
dertook, with  the  collaboration  of  R.  L.  Ellis  and 
D.  D.  Heath,  to  prepare  a  complete  edition  of 
Bacon's  works;  but  the  former  died  while  the 
task  was  unfinished,  and  the  latter  only  gave 
occasional  assistance,  'i'he  work,  therefore,  was 
almost  entirely  left  to  Spedding,  who  completed 
and  published  his  labors  in  7  volumes  (1857-9). 
This  done,  he  published  'The  Life  and  Letters  of 
Bacon'  (1861-74);  "Reviews  and  Discussions, 
Literary,  Political  and  Philosophical,  Not  Relat- 
ing to  Bacon'  (1879)  ;  and  'Studies  in  English 
History'  (with  J.  Gairdner,  1881.)  Leslie 
Stephen  has  called  Spedding's  B.acon  "an  unsur- 
passable model  of  thorough  and  scholarlike 
editing."  Consult  the  'Life'  by  Venables  to  his 
edition  (1881)  of  'Evenings  with  a  Reviewer,* 
privately  printed  l)y  Spedding  in  1845. 

Speech,  the  production  of  articulate  sounds 
by  the  voice  organs ;  it  consists  in  tones  of  voice 
modified  by  the  agency  of  tlic  tongue,  cheeks, 
lips,  and  other  structures  intervening  between 
the  glottis  and  the  outer  opening  of  the  month. 
The  modifications  of  articulate  sounds  wliicli  may 
be  invented  and  used  by  man  are  almost  without 
limit  :  the  modifications  actually  used  in  the 
speech  of  all  mankind  numbers  at  least  a  thou- 
sand, and  a   universal   language  would  have  to 
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provide  symbols  representative  of  that  many 
speech  sounds.  Nevertheless,  the  number  of 
distinct  sounds  in  any  one  language  seldom  ex- 
ceeds 50.  In  speech  two  classes  of  sounds  are 
produced,  known  as  vowels  and  consonants. 
Vowels  are  pronounced  by  sounds  coming  pri- 
marily from  the  larynx ;  consonants  are  formed 
by  sounds  due  to  interruption  of  the  currents  of 
air  in  the  mouth  or  passages  above  the  larynx. 
The  name  consonant  denotes  a  sound  that  can- 
not be  produced  effectively  without  the  aid  of  a 
vowel.  The  vowels  are  further  distinguished 
by  the  fact  that  they  can  be  sounded  mutely,  or 
in  a  whisper.  The  differences  between  vowel 
sounds  are  owing  to  differences  in  the  dimen- 
sions of  the  space  between  tongue  and  palate 
(mouth  cavity)  and  of  the  mouth  opening,  when 
the  vowels  are  pronounced,  as  shown  in  the  fol- 
lowing table : 


Sound 


in  jar 
ei  in  vein 
in  marine 
in  cold 
00    in   moon 


Size  of 
mouth- 
opening 

5 
4 
3 


Size  of 
mouth- 
cavity 


Vowel  sounds  can  be  prolonged  indefinitely ; 
so  may  some  consonants,  as  1,  m,  n,  r,  s,  z,  etc. ;. 
but  others,  as  b,  p,  t,  d,  k,  g  hard,  cannot  be 
prolonged.  Absence  of  the  sense  of  hearing  pre- 
vents the  perception  of  sounds  and  also  their 
imitation  —  hence  persons  born  deaf  are  neces- 
sarily dumb,  but  through  training  such  persons 
may  acquire  the  power  of  speech.  Where  dumb- 
ness exists  without  deafness  the  affection  is  due 
to  some  disorder  of  the  nerve  centres. 

Speech,  Defects  of.  Speech  is  an  extremely 
complex  and  intricate  mechanism,  and  in  the 
normal  adult  represents  a  large  number  of  vari- 
ous factors.  Its  defects  therefore  are  equally 
complex.  In  ordinary  speech  at  least  three 
separate  types  of  processes  are  involved:  (i) 
sensory;  (2)  motor,  and  (3)  intellectual  or 
associational. 

(1)  The  sensory  mechanism  of  speech  in- 
cludes all  the  avenues  by  which  the  idea  of  a 
verbally  expressible  picture  can  get  into  the 
brain.  The  eye  and  the  ear  are  mostly  used 
because  with  these  senses  the  pictures  are  most 
distinct,  but  touch,  smell,  or  other  sense,  if 
recognized,  may  be  of  use  in  the  faculty  of 
speech.  Thus  w-ith  the  sensory  portion  of  the 
speech-mechanism  the  intellectual  factor  must 
necessarily  be  joined.  One  sees  the  words  on 
a  printed  page  and  pronounces  them ;  but  if 
ivritten  in  a  script  to  the  reader  unknown,  he 
can  see  the  characters  and  yet  will  not  be  able 
to  utter  the  sounds  they  represent. 

(2)  The  motor  side  of  speech  implies  (a) 
the  ability  to  use  the  muscles  of  speech  and 
(b)  the  power  of  co-ordinating  those  muscles 
so  as  to  say  the  right  things.  The  lips,  the 
tongue,  the  larynx,  the  teeth  are  the  organs 
mostly  used  in  speech.  One  may  say  that  in 
deaf-mutes  the  hands  are  organs  of  speech. 
The  nerves  that  govern  the  muscles  ordinarily 
used  in  speech  are  the  motor  cranial  nerves, 
the  nuclei  of  which  are  located  in  the  medulla 
oblongata  (q.v.)  ;  but  the  centre  that  co-ordi- 
nates their  movements  with  the  sensory  impres- 
sions   which    come    in    through    the    organs    of 


special  sense,  as  well  as  with  the  intellectual  con- 
cepts concerning  the  things  seen,  heard,  or 
touched,  is  located  in  the  third  frontal  con- 
volution, or  Broca's  convolution.  This  is  the 
so-called  motor  centre   for  speech. 

(3)  The  intellectual  factor  in  speech  implies 
the  action  of  co-ordinating  and  associational 
fibres  in  the  human  brain  that  pass  from  the 
sensory  centres  to  the  motor  centres.  It  is  the 
factor  that  governs,  as  it  were,  the  knowledge 
of  what  one  is  saying.  One  may  repeat  from 
the  hearing  a  line  of  Choctaw,  but  without 
understanding  it :  the  intellectual  factor  is  here 
non-operative.  Memory-images  of  many  kinds 
may  be  reproduced  by  appropriate  stimuli ;  and 
defects  in  certain  parts  of  the  brain  interfering 
with  the  bringing  out  of  the  memory-images 
by  which  a  sound  is  associated  w'ith  its  cause, 
or  an  object  with  its  name,  occasion  certain 
well-defined  disorders  of  speech.  The  act  of 
speaking,  therefore,  requires:  (a)  the  power  to 
think  or  to  construct  an  idea;  (fc)  the  capacity 
to  recall  and  to  formulate  the  word  or  words 
which  express  the  idea;  (c)  the  ability  to  artic- 
ulate the  sounds  in  an  understandable  or  con- 
ventional  manner. 

It  is  customary  to  use  the  word  aphasia  to 
denominate  true  defects  of  speech.  Defects  in 
the  incoming  sensory  tracts,  which  must  modify 
speech  in  some  respects,  are  not  usually  in- 
cluded in  this  category.  In  the  same  manner 
defects  in  nervous  supply  of  the  muscles  of 
speech,  such  as  paralysis  of  the  tongue,  are  not 
termed  aphasia.  Again,  a  purely  intellectual 
defect,  as  in  idiocy,  whereby  speech  is  seriously 
affected,  is  not  classed  as  aphasic.  Seglas  has 
divided  the  disorders  of  speech  into  three 
groups:  (i)  dylogias,  or  the  disorders  of  in- 
telligence which  affect  speech — as  seen  in 
idiots,  imbeciles,  etc. ;  (2)  dysphasias,  or  true 
affections  of  speech  (aphasias) — -the  most  in- 
teresting and  complicated;  (3)  the  dysarthrias, 
or  the  disorders  of  articulation  —  such  as  are 
seen  in  stuttering,  in  the  peculiar  speech  of 
deaf-mutes,  in  the  speech  of  bulbar  palsies,  of 
facial  paralyses,  etc. 

The  aphasias  are  the  defects  of  speech  that 
involve  the  association-tracts  and  the  sense- 
centres,  and  have  been  most  exhaustively  stud- 
ied. Speaking  generally,  the  true  aphasias  may 
be  classed  in  three  broad  groups:  (i)  the 
receptive  or  sensory  aphasias,  which  result  from 
some  injury  to  the  centres  for  sense-memories 
of  things  heard,  seen,  smelt,  tasted,  touched, 
etc.;  (2)  the  conduction-aphasias,  which  fol- 
low injury  to  the  conducting  fibres  in  the  brain 
that  pass  from  a  sense-centre  to  the  motor 
centre;  (3)  emissive  or  motor  aphasia,  which 
is  produced  by  an  injury  to  the  motor  corte.K 
chiefly  of  Broca's  convolution.  Some  30  dif- 
ferent types  of  aphasic  disorder  of  speech  are 
known,  and  may  be  summarized  on  the  chart 
here  given ;  but  some  of  the  commoner  forms 
of  aphasia  may  be  mentioned.  Of  the  receptive 
or  sensory  type,  amnesic  aphasia,  or  word-deaf- 
ness, is  one  of  the  most  characteristic.  In  all 
of  the  sensory  aphasias  there  is  a  loss  of  com- 
prehension of  the  words  heard  or  read.  In 
amnesic  aphasia  the  patient  hears  very  dis- 
tinctly everything  that  is  said,  but  it  might 
as  well  be  in  a  foreign  tongue,  because  of  the 
disorder  of  the  centre  for  word-menion.'  pictures 
in  the  temporal  convolution      The  patient  usu- 
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Chart. — (From  Langdon,  'Aphasia.*) 

I.  Amnesia    vcrbalis     (word    deafness),    the    non-recoBnition    of    won] 

sounds. 
::.  Amusia  (music  deafness),  non-recognition  of  musical  sounds. 

3.  Auditory  apraxia  (object  deafness),  non-recognition  of  object  sounds. 

4.  Alexia  (word  blindness),  non-recognition  of  word  meanings. 

5.  \'isual  ai)raxia  (object  blindness),  non-recognition  of  object  meanings 
or  uses. 

6.  Visual    amimia    (pantomime   blindness) ,    non-recognition   of    word   or 
pantomime  mimicry. 

7.  Cortical  anosmia   (smell  memory  loss),  non-recognition  of  objects  by 
smell. 

8.  Cortical    agusia    (taste   memory   loss),   non-recognition   of   objects  by 
taste. 

9.  Myotactic  alexia   (word  anxsthesia),  non-recognition  of  word  move- 
ments by  iinger  or  pen. 

10.  Myotactic   amimia  (pantomime  anesthesia),   non-recognition   of   mim- 
icry by  touch. 

11.  Myotactic  apraxia  (object  anaesthesia),  non-recognition  of  obiects  felt. 

12.  Paraphasia  vcrbalis   (spoken  word  forgctfulncss),   non-recollection  of 
word  sounds. 

13.  Paramusia  (musical  sound  forgetfulness),  non-recollection  of  musical 
sounds. 

14.  Auditory  parapraxia  (object  sound  forgetfulness),  non-recollection  of 
object  sounds, 

15.  Paralexia    (word    meaning    forgetfulness),    non-recollection    of    word 
meanings. 

16.  Visual  parapraxia  (object  meaning  forgetfulness),  non-recollection  of 
object  meanings. 

17.  Parosmia    (smell    memory    forgetfulness),    non-recollection    of    smell 
meanings. 

18.  Parageusia    (taste    memory    forgetfulness),    non-recollection    of    taste 
meanings. 

19.  Myotactic   parapraxia    (object    touch    forgetfulness),    non-recollection 
of  feel  of  objects. 

20.  Myotactic   paramimia    (pantomime  forgetfulness),  non-recollection  of 
mimicry   movements. 

Anomia  (name  memory  loss),  non-recognition  of  names  of  objects. 
Paranomia    (name    forgetfulness),   non-recollection    of    names   of   ob- 
jects. 

23.  Psychic    motor    aphasia     (spoken    word    construction    lost),    loss    of 
psychic  spoken  word  plans. 

24.  Executive  motor  aphasia  (spoken  word  utterance  loss),  loss  of  spoken 
word  motor  memories. 

25.  Psychic   agraphia    (written    word  construction   loss),   loss   of   psychic 
written  word  plans. 

26.  Executive   agraphia    (written   word    utterance   loss),    loss   of   written 
word  motor  memories. 

27.  Psychic  amimia   (pantomime  construction  loss),  loss  of  psychic  word 
mimicry  plans. 

28.  Executive  amimia   (pantomime  utterance  loss),  loss  of  word  mimicry 
motor  memories. 


■■) 


ally  speaks,  but  makes  many  lapses,  not  know- 
ing just  what  he  is  saying,  and  on  hearing  his 
own  speech  not  understanding  it.  Many  varie- 
ties of  this  defect  are  known.  They  should  be 
studied  in  special  monographs  (see  chart  for 
varieties).  In  the  conduction  or  association 
aphasias,  or  paraphasias,  the  association-fibres 
connecting  one  speech-centre  with  another  are 
interfered  with.  Any  of  the  types  may  be  pres- 
ent, but  the  form  most  often  seen  is  one  in 
which  the  tracts  between  the  auditory  centres 
and  the  motor  .speech-centre  is  involved.  Here 
the  patient  is  aware  of  the  words,  knows  what 
tliey  mean,  and  tries  to  speak,  but  speaks  incor- 
rectly; his  path  seems  to  be  blocked.  The 
commoner  type  is  motor  aphasia.  In  this 
Broca's  convolution  is  affected.  The  patient 
here  .sees  and  hears  and  comprehends,  but  is 
unable  to  speak  the  words.  He  is  likewise  un- 
able, as  a  rule,  to  write  the  words  he  sees  or 
hears,  and  hence  suffers  from  agraphia  as  well. 
Many  common  expressions,  as  "yes"  and  "no," 
"good  niorning,"  "good  bye,"  etc.,  may  be  re- 
tained. The  moclianical  necessities  that  under- 
lie many  intellectual  processes  are  clearly 
brought  nut  in  the  study  of  aphasia ;  and  in  no 
<itlier  manner  is  the  knowledge  driven  home 
how   dependent  one   is  on   the  proper  working 


of  certain  centres  and  tracts,  as  in  the  study 
of  the  defects  of  speech.  Consult:  Lichlheim, 
'Aphasia,  Brain*  (1895);  Elder,  'Aphasia  and 
the  Cerebral  Speech  Mechanism'  (1897);  Bas- 
tian,  'Aphasia  and  Other  Speech  Defects' 
(i8g8)  ;  Collins,  'The  Genesis  and  Dissolution 
of  the  Faculty  of  Speech'  (1808);  Pick,  'Pro- 
ceedings of  loth  International  Congress' 
(Paris,  1900)  :  Dejerine,  'Semeiologic  des 
Maladies  Nerveuses'  ( l(X)2)  ;  Baldwin,  'Dic- 
tionary of  Philosophy  and  Psychology.'  article 
'Speech  and  its  Defects'  (1902-4);  Starr, 
'Organic   Nervous  Diseases*    (1903). 

Smith  Ei.v  Jf.i.i.iffe,  M.D., 
Editor  'Journal  of  \'crvous  ami  Mcniat  Dis- 
ease. ' 
Speech,  Origin  and  Natural  History  of. 
Speech  began  the  history  of  man.  Until  its 
advent  there  was  no  "man":  a  Homo  alaUis  is 
unthinkable.  Speech  is  a  thing,  appealing  to 
the  senses  through  hearing.  It  "dropped  from  the 
lips  of  men"  and  "lived  only  in  memory"  —  the 
primitive  art  preservative.  H\it  it  not  only  be- 
came a  form  of  connnunicalion  between  man 
and  man,  but  between  one  generation  ,ind 
another,  handed  on  from  father  to  son.  creating 
an  innnortality  of  mind.  It  should  contain  a 
perfect  record  of  the  progress  of  man,  and  would 
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do  so  but  for  its  irreparable  losses.  As  it  is,  it 
preserves  imperishable  monuments  of  man's  am- 
bition, which  are  only  beginning  to  be  discov- 
ered. Appealing  to  the  ear,  it  is  a  thing  of 
sound,  and  has  a  purely  physical  basis.  Evolu- 
tion accepted,  this  conclusion  is  inevitable ;  de- 
manding not  only  the  unity  of  race,  but  also  of 
a  primitive  speech  as  the  first  spark  of  man- 
hood. Its  perfecture  is  manifest  in  studying  the 
special  features  of  the  organs  of  speech  (see 
Voice  Org.^lNS,  Special  Fe.\tures  of).  Its 
sources  can  be  traced  and  its  natural  history  fol- 
lowed. There  is  a  point  to  which  we  can  go 
back,  saying,  "This  was  the  beginning" ;  and 
from  which  we  can  retrace  our  steps.  As  a  re- 
sult of  organized  mechanism  speech  must  yield 
to  such  treatment.  For  to  man  had  been  "given 
the  protoplasm  of  the  sign  making  faculty" ;  so 
that  as  Lucretius  declared,  "Nature  impelled 
man  to  utter  various  sounds  of  the  tongue,  and 
use  struck  out  the  names  of  things'^ :  how  near 
the  mark!  Drummond  asserted,  "It  is  not  neces- 
sary to  assume  that  all  words  should  have  a 
rational  origin."  Man's  capacity  for  utterance 
was  inherited :  the  fundamental  gift  of  nature, 
voice,  was  common  to  the  beasts  and  him. 
What  made  the  difference  between  the  utterance 
of  the  lower  animal  and  man  was  what  made 
speech.  The  voices  of  animals  were  their  ar- 
ticulate cries,  monosyllables  such  as  "ha,  he,  hi, 
ho.  hu"  (aspirated  vowels)  which  Monboddo 
considered  "vestiges  of  savage  language,  by 
W'hich,  like  beasts,  man  expressed  certain  emo- 
tions, and  which  he  could  use  as  warnings."  As 
Noire  put  it,  "I^Ian  recognizes  an  object  by  a 
characteristic  mark.  He  recognized  the  goat  by 
its  bleating.  This  was  the  comprehended  token 
by  which  the  mind  clearly  hit  upon  an  idea. 
What  else  is  this  than  a  word?"  Evans,  in  re- 
marking that  bleating  was  represented  in  the 
Rig  Veda  by  the  word  "ma,"  thinks  "it  is  prob- 
able that  in  this  onomatopoetic  expression  we 
come  nearer  the  real  origin  of  the  word  mother." 
But  it  is  this  very  sound  ma  that  is  the  birth- 
right of  the  infant  itself.  The  senseless  infant, 
instinctively  impulsed,  produces  the  cry  for 
which  humanity  born  of  the  mother,  w-as  wait- 
ing to  "give  attention." 

The  infant  is  born  unconscious :  it  was  the 
consciousness  of  tlie  mother  that  was  aroused 
by  it.  The  sound  "ma,"  exploded  from  the  im- 
patient lips  of  the  child,  was  its  natural  cry  for 
attention,  for  food.  To  the  fondling  mother  the 
word  "ma"  marked  herself:  she  took  it  to  her- 
self. The  cap  fitted  for  all  time.  This  is  the 
fundamental  fact  of  the  making  of  speech  —  the 
marking  of  some  recognizable  sound,  and  ren- 
dering it  significant.  It  was  the  primal  burst  of 
infancy,  w-hich  had  only  sound  form,  but  no 
born  sense.  It  was  the  suddenly  illumined  mind 
of  the  watchful  hearer,  that  enwrapped  in  it  the 
sense,  that  gave  it  immortality.  This  is  the 
germ,  nucleus,  molecule  —  the  posited  beginning 
—  of  speech,  and  all  that  followed  was  but  its 
evolution.  As  the  infant  grew  into  conscious- 
ness the  consent  of  instinct  became  the  assent  of 
the  authors  of  its  being.  The  babe  calling  "Ma  !" 
with  meaning,  did  then  from  its  open-mouthed 
attitude,  on  the  approach  of  the  other  parent 
ne.xt  to  it,  by  a  glide  easily  turn  its  "Ma !"  into 
"Pa!"  dropping  the  precious  morsel  from  the 
same  site.  The  parents,  while  the  child  was 
busy,  repeated  the  words,  and  called  upon  the 
only  other  possible  form  they  could  pluck  from 


the  same  seat,  and  launched  upon  the  rhythmic 
world  the  word  Ba  !  identifying  it  there  and  then 
with  the  child.  Then  a  babel  of  merry  sound 
floated  from  the  "gate  of  the  kiss,"  in  the  laugh- 
ter of  the  three,  the  primitive  family.  This 
laughing  "Ha!  ha!"  produced  intently  gave  us 
the  aspirate.  Its  chorus,  with  the  song  of 
"Ma-pa-ba,"  produced  the  first  comedy  of  three 
acts,  bringing  into  the  world  the  joy  of  living 
and  humor  beside.  It  broke  the  tongue-tied  and 
mind-locked  doom  of  the  beast,  dispelled  the 
gloom  of  the  past  in  the  light  that  illuminated 
the  path  of  man.  As  the  child  grew,  and  be- 
came the  father  of  the  man,  and  "baba"  became 
"abba,"  so  he  sprung  from  time  to  time  new  sur- 
prises in  store  for  himself  in  freeing  the  new 
mechanical  devices  awaiting  development  on  the 
"seats  of  the  mighty."  Hence  the  crowding 
upon  his  mastery  of  all  the  simple  extensions  of 
the  "ma-pa-ba"  series  to  those  manageable  by 
other  instruments,  as  he  "invented"  new  modes, 
with  their  aid,  of  expressing  his  growing  rela- 
tions with  things  nearest,  and  things  around 
him.  Such  simples  were  the  primje  materia  of 
speech.  And  the  late  Dr.  D.  G.  Brinton  fully 
appreciated  them,  by  giving  them  the  name 
physonyms  to  which  we  are  indebted  for  the 
creation  of  the  "sub.'^oil"  of  speech  out  of  which 
the  true  radicals  of  the  seed  of  sense  could 
spring. 

The  essential  of  speech,  then,  is  the  voice, 
whose  material  is  breath.  The  pure  voice  pro- 
duces what  we  also  call  vowels  which  are  but 
modifications  of  a  distinctly  marked  scale,  oc- 
curring in  the  passage  of  the  breath  forth  of  its 
vocal  aperture.  Articulate  speech  begins  only 
when  the  voice  has  passed  through  the  lar\Ti.\ ; 
the  simplest  articulation  being  that  which  issues 
unimpeded  through  the  wide-open  portals  of  the 
mouth  as  represented  by  the  written  symbols  ah. 
This  is  the  mother  vowel  or  voice,  its  seats  the 
source  of  sonancy  and  song;  of  tone  and  tune; 
of  euphony  and  melody.  The  organ  of  voice  is 
a  wind  and  stringed  instrument.  But  the  greater 
oratory  of  speech  is  the  mouth  with  its  orches- 
tra of  instruments,  upon  which  the  voice,  com- 
ing in  force  from  behind,  further  is  made  to 
play,  producing  the  grand  opera  of  silver-toned 
speech.  Thoroughly  understanding  the  strict 
nature  of  voice  —  what  alone  it  is  and  accom- 
plishes, we  can  understand  the  real  nature  of 
the  "movements  that  go  on  in  the  mouth"  that 
set  its  instruments  to  work  to  ennoble  the  voice 
and  enable  it  to  flow  forth  in  infinite  variety  of 
aeriform  content.  As  "mere  motions"  as  Bell 
has  so  characteristically  termed  them,  they  are. 
in  themselves,  voiceless,  formless.  It  is  only 
when  they  become  mated  temporarily  to  voice 
that  they  become  pronounced.  These  mere  mo- 
tions are  what  received  the  name  of  consonants : 
they  might  with  propriety  be  termed  nonsonants  ; 
their  operation  mechanical,  merely.  To  pro- 
nounce the  name  Mtzkhetha,  as  written,  is  im- 
possible without  drafts  of  sonancy  borrowed 
from  the  voice,  in  the  attempt.  Without  voice, 
then,  there  is  no  sonancy ;  without  the  mere  me- 
chanical motion  (of  the  consonant)  there  is  no 
sharp  shape,  no  orotund  contour,  of  voice  per- 
missible. The  natural  endowment  of  the  voice 
has  first  to  be  instrumentalized  —  before  it  can 
be  sensed. 

These  are  priceless  principles ;  they  point  tlie 
way  to  making  an  abstract  of  nature's  artifices 
in    producing    the    "elements"    of    its    primitive 
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"alphabet,*  which,  however,  was  evolved  in  a 
different  order  than  that  of  our  ABC.  From  it 
what  are  called  vowels  might  well  be  omitted, 
they  being  naturals.  But,  for  convention's  sake, 
we  include  them  at  the  head  of  nature's  scheme : 
I.  The  vowels:  a,  e,  i,  o,  u. 
1 1,  The  aspirate:  h. 

III.  The    instrumentals: 

Primitives  Subsequenis 

1.  Labials  (m),  p,  b,  f,  v,  (w) 

2.  Dentals        (n),  t,  d,  th,  dh;  s  =  z;  sh;  c, 

z ;    j  =  dsz ;    ch  = 
tsh. 

3.  Gutturals     (nk,  ng).  k,  g,         (y  =  ye). 

IV.  The   imitatives:    1,   s,   r. 

Of  the  above,  the  vowels  and  the  aspirate 
have  been  accounted  for ;  while  the  subsequents 
may  be  eliminated,  as  of  later  evolution.  Pass- 
ing over  the  nasals  (m,  n,  ng)  for  the  moment, 
we  have  left  p,  b ;  t,  d ;  k,  g,  of  which  the  birth 
of  the  first  pair  with  that  of  m,  has  been  de- 
scribed. The  members  of  these  pairs  have  sharp 
explosive  as  well  as  tight  closing  effects  — 
another  way  of  expressing  their  mechanical  op- 
eration. They  can  explode  the  closed  mouth  in 
voice ;  they  can  close  the  open  mouth  on  voice. 
The  mate  of  each  pair  is,  naturally  interchange- 
able. Besides,  the  members  of  each  pair  are 
transmutable  into  others  of  the  subsequents,  as  a 
result  of  more  complete  command  over  the  deli- 
cate mechanism  engaged.  These  facts  led  to  the 
"discovery"  of  Grimm's  and  of  Verner's  Laws 
(q.v.).  Further,  the  relationship  between  the 
perpendicular  members  of  these  pairs  is  demon- 
strated by  Sweet,  "in  Ugrian  g,  d,  b,  are  mere 
secondary  forms  of  k,  t,  p." 

The  nasals  (m,  n,  ng),  prolongable  and  res- 
onant, are  of  peculiar  service,  giving  the  voice- 
sounds  a  double-edged  effect.  But  tliey  become 
at  once  reduced  to  the  level  of  the  other  prim- 
itives,^ as  quickly  as  their  passage  through  the 
nose  is  impeded.  This  explains  the  "inability  to 
pronounce  m":  and  may  also  explain  what  has 
become  a  convention  among  the  Mohawk  In- 
dians, the  entire  dropping  of  the  initial  m  from 
their  speech.  "The  defect  of  the  stopping  of  the 
nose  in  destroying  the  work  of  m  causes  it  to 
degenerate  into  b,  as  in  the  pronunciation  of  the 
modern  Jews,"  and  also  explains  the  transfor- 
mation of  m  into  p. 

Nature's  .scheme  shows  us  the  prime  value  of 
the  imitatives.  The  instrumentals  arc  "mere 
motions,*  the  imitatives  arc  much  more.  Their 
eflfect  is  startlingly  true.  Speech  in  gaining  this 
credit  required  some  means  of  reproducing  na- 
ture's imperative  demand  for  preservative  imi- 
tativeness,  or  reminiscent  repetition.  NaUire 
accomplished  this  "phenomenon"  with  its  imita- 
tive elements,  1,  s,  r,  which  are  significant,  or 
natural  "marks"  of  sounds  of  things.  The  imi- 
tatives brought  out  the  first  artistry  of  man,  by 
which  he  could  copy,  in  his  own  voice,  the  tunes 
he  discovered  in  the  hymn  nature  was  producing 
around  him.  The  principles  embodied  in  this 
transcript  from  nature  explain  the  mystery  of 
the  Logos:  for  its  logic  is  irresistible. 

Of  the  imitatives,  1,  s,  r,  the  latter  was  the 
protoform  as  proved  by  its  interchangeability 
into  tlie  others;  which  justifies  the  classification 
made.  R  was  one  of  the  cardinal  virtues  ac- 
quired by  speech :  it  thrust  forth  the  word  to 
work  out  its  career  in  the  world.  The  Romans 
called  it  the  snarling  letter:  from  thai  to  grind- 
ing the  teeth  is  but  a  step:  hence  the  mill-teeth 
and  ilic  molars,  the  action  of  whicli  meant  a 
marring,  an   undoing;  mar,  to  grind,  being  the 


universal  triturating  "radical."  We  discover  it 
in  grinding,  stroking,  rubbing,  rolling,  pressing, 
striking;  in  war  and  in  Mars. 

L  is  the  lingual  "letter,"  produced  by  the 
la-la-ing  of  the  babe,  by  the  lul-lul-aby  of  the 
mother,  early  in  the  tune  and  croon  of  infancy. 
It  appears  in  lollipop,  in  eating  and  pronouncing 
which  it  is  so  preoccupied.  Rhotacism  easily 
becomes  lalation,  which  licks  the  rough  product 
of  speech  into  comeliness.  It  at  once  became 
the  sensible  mark  of  continuation,  therefore  of 
length ;  of  measure,  little,  ell.  As  the  symbol 
of  habit  continued  it  languishes  in  law  and  lan- 
guage. We  have  lang,  leng(th),  ling,  long,  lung, 
applied  in  the  sense  of  measure:  hence,  lank, 
link,  links.  Speech  is  often  long-winded,  that  is 
lung-winded.  Long-tongue  is  a  double:  for 
tongue  is  what  shoots  out  as  a  tongue  of  flame 
shoots  upward  in  length.  Tongue,  lingua  and 
dinga,  that  is,  t  and  1,  are  shop-  or  shape- 
mates,  sliding  off  the  same  mechanical  site. 
Tongue  became  ting  (thing)  and  its  history 
must  from  that  be  followed  in  connection  with 
thing.  The  termination  ling  (^=14-  ing),  as  in 
darling,  is  significant  of  diminntiveness,  etc. 
The  tongue  seems  to  lap  and  lick  what  it  likes. 
Old  gray  malkin  licks  its  skin  till  it  is  smooth 
and  glistens:  and  the  radical  of  malkin,  is  marj, 
the  Sanskrit  name  for  the  animal  that  licks  it- 
self, according  to  Midler. 

Sibilation  came  into  vogue  with  the  hiss  of 
the  steam  of  pot-boiling;  of  the  hiss  of  the 
serpent;  and  gave  us  the  hresh  (neigh)  of  the 
h-r-s  (horse).  In  as  and  es  it  represented 
the  breath  of  life  (made  apparent  as  steam  on  a 
frosty  morning),  hence  animus,  spirit,  soul.  It 
appears  in  east,  the  point  of  the  rising  sun  ;  in 
easier  the  time  of  ihe  rise  of  sap  in  spring. 
Asia  is  the  land  of  the  east,  or  the  rising  sun,  as 
was  Chorasma,  the  seething  place.  Hence  asvas, 
name  of  the  horse,  equus,  hippos,  each,  swift  or 
speedy  footed.  It  was  the  sign  of  respiration, 
inspiration,  expiration,  aspiration.  It  is  signifi- 
cant in  hist!,  'ist !  for  hall!  or  silence;  in  stand- 
still, sit:  hence  seat,  city,  civilization.  Wc 
"lisped  in  numbers,  for  the  innnbers  came." 

With  the  possible  combinations  of  ma,  pa,  ba, 
etc.,  carried  over  to  the  other  sites  of  the  instru- 
mentals and  significants;  followed  by  the  tricks 
of  the  trade  of  a  tongue  adept  in  the  art  of 
adopting  and  adapting;  and  with  the  facilities  of 
vowel  gradation,  with  such  results  as  band, 
bend,  bind,  bond,  bimd,  not  to  speak  of  the  inter- 
changeability of  the  primitives  into  subseiiuents, 
and  these  into  one  another,  and  even  the  close 
touch  of  vowel  and  consonant,  in  such  results  as 
woo,  wool,  wood,  surely  man  has  given  good  ac- 
count of  his  stewardship  of  such  a  precious  and 
delicate  organism  as  he  had  "bestowed"  upon 
him.  He  forced  his  voice  through  a  well 
equipped  mill,  where  it  groimd  out  a  grist,  upon 
which  he  took  loll  and  received  his  eniolinnents. 
The  pidverizcd  mill-stulT  he  kneaded  and  made 
o'er  anew  inlo  more  leavened  shape:  the  innno- 
syllable  became  agglutinated  and  further  milled 
or  inllccled.  The  evolution  of  speecli  thus  fol- 
lowed physical,  pliysiological  and  psychological 
tracks,  the  physonyins  became  pliysyonyms  and 
these  psychonyms.  The  latter  development  is 
traceable  through  instinctive,  imitative  and  sig- 
nificant stages.  Where  speech  is  conceriie(l  the 
imitative  overlaps,  so  that  we  have  instinctive- 
imitative  giving  place  to  imilativc-significaiil. 
The  former  represents  the  groinid  traversed  by 
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the  naturals  and  instnimentals,  in  sound- fprms ; 
the  latter  the  ground  traversed  by  the  nnita- 
tives  and  significants,  in  sense-forms,  inis 
brings  up  the  synergetic  origin  of  speech. 

Thus  did  man  develop  his  alphabet,  not  the 
artificial  thing  we  represent  it  to  be,  but  a 
thine  of  flesh  and  blood.  The  Horn-book 
method  of  our  forefathers  is  out  of  date.  The 
natural  method  in  teaching  would  be  to  follow 
nature's  way,  by  beginning  the  child  with  what 
he  can  most  easily  pronounce;  mating  as  he 
went  "the  sounds  he  learns  to  spell  with  the 
words  he  knows  so  well."  Hence  m,  p,  b ;  and 
m-a  ma :  p-a,  pa ;  b-a,  ba,  would  be  the  proper 
order  of  his  limpings  into  language.  Rufus 
Choate  well  declared,  "We  cannot  throw  the 
alphabet  on  the  ground  and  pick  up  the  ihad._ 

Speech  biologically  burst  upon  the  world  m 
demonstrating  the  elemental  sensations.  In  the 
infant  these  were  associated  with  food  and  pro- 
tection. Both  may  be  thought  of  together 
speech  giving  this  license:  for  what  is  food  but 
alma  mater  —  element,  aliment,  alimony,  the 
organs  first  used  for  securing  food  were  those 
first  used  for  creating  speech  — the  lips.  What 
man  put  in  his  lips  he  put  there  by  his  hand: 
what  came  out  of  his  mouth,  in  speech,  was 
aided  by  his  hand  in  gesture.  Our  fathers  m 
their  inadvertent  attempts  at  creating  an  art 
preservative,  represented,  in  rude  carvings  (dis- 
covered in  such  widely  separated  regions  as 
Egypt  and  America)  food  as  well  as  speech  by 
the  figure  of  a  man's  hand  bent  toward 
his  mouth.  Thus  nourishment  was  a  hand  to 
mouth  existence  just  as  speech  was  a  hand  to 
mouth  creation.  But  the  hands  and  handles  ot 
speech  were  soon  entirely  removed  to  the 
mouth,  just  as  man  developed  more  secure 
modes  of  protection  and  provision,  i-rom  its 
dual  source  speech  proceeded:  (l)  in  the  ex- 
pression of  the  preservation  of  self  (relations  ot 
the  individual  to  things  around  hini)  :  (2)  in 
the  expression  of  the  preservation  of  others,  m 
parental  care  (relations  of  mdividiials  as  a 
whole  to  race).  The  elaboration  of  the  natural 
history  of  speech  would  be  along  these  lines. 

The  rich  vocabulary  from  the  m-p-b  instru- 
mentality, and  the  ma-pa-ba  significancy,  repre- 
senting one  seat,  still  yield  pristine  forms  m 
mam,  mab  and  map  (Welsh),  now  words  ot 
family  relation,  transformable  into  maban.  aban  , 
Ap  and  Ab,  these  losing  their  identity  in  such 
names  as  Price  and  Bryce.  M  was  the  seat  of 
mother  and  matter ;  p  of  paternity  and  authority 
and  b  of  babehood  and  birth  (cf.  bar  and  ben,  in 
Hebrew).  The  dental  seat  gave  the  primitive 
forms  of  man,  mate  and  maid :  and  the  guttural 
the  veritable  ing  in  such  as  Atheling,  and  Mong 
«the  mother  tribe";  mac  =  mak,  of  the  same 
seat,  in  Gaelic  still  means  "son  of"  and  is  eqinya- 
lent  to  mag,  or  mag-u,  born  or  "bred."  This 
seat  also  furnished  karl  and  girl.  Ma  was  the 
sign  not  only  of  human  mother,  but  of  other 
mothers,  and  is  so  used  in  China  to-day,  in  refer- 
ence to  dog,  bird  and  horse;  it  is  an  honorific 
title,  and  personal  name  (General  Ma).  As 
sign  of  the  horse  it  traversed  .-^sia  and  invaded 
Europe,  becoming  marck,  in  Teutonic  and  Celtic, 
and  mare  in  English.  These  must  be  considered 
in  the  light  of  the  root  mar.  which  ^liiller  shows 
also  meant  pounding:  hence  marck  meant  the 
animal  that  pounded  the  earth  speedily  with  its 
hoofs      The   mark,   bearing   his    rider   forth   on 


his  migrations,  not  only  established  his  boun- 
daries but  maintained  them :  hence  the  marches, 
or  "borders" ;  the  marks,  what  were  within  the 
marches;  and  marksmen,  Marcomanni,  mar- 
graves, marquises  and  marshalls.  These  ideas 
are  preserved  literally  in  the  equivalent  phrase 
"beating  the  bounds."  From  mark  we  have  "let- 
ters of  marque";  marquee,  tent  of  a  marquis; 
marchen,  "tales  of  the  borders,"  and  many  others. 
March  and  marching,  originally  applied  to  the 
tramping  of  the  hoofs  of  the  war-steeds,  is  now 
the  traversing  the  ground  by  the  infantry,  or 
foot-soldiers.  March,  applied  to  marching  or 
martial  music,  and  the  dance,  so-called,  are  ex- 
plained in  the  same  manner.  Mark,  a  piece  of 
money,  was  so  named  because  the  horse  was  a 
medium  of  exchange,  and  standard  of  value,  and 
had  its  figure  stamped  on  the  coin.  Thus  all 
other  marks ! 

Names  from  the  primitive  lip  source  for  food, 
meat  flesh,  are  mam.  mimz,  mamsa.     The  first 
aliment  was  milk  and   was   succeeded  by  meal 
and   meat,   grades   from   the   same   "mold":   "to 
milk"  and  "to  mill"  were  equivalents,  the  one  a 
stripping   of   the   milk-gland,    the    other    of   the 
meal  from  the  "meal  plant,"  millet  (Schraeder)  : 
while  meat  acquired  the  suggestive  sign  of  the 
action  of  the  mill-teeth  or  molars.    The  mill  was 
a  factory  of  words,  such  as :  emolument,  immola- 
tion, multure,  mulcture,  molish,  demolish,  amu- 
let, multitude,  million,  mile,  molecule,  spot,  hence 
immaculate,  measles,  mackerel :  all  these  by  na- 
tural gradations  of  sense,  hence  for  soft,  mollify, 
mollusc,  mullet ;  for  tender,  mild,  mellow  ;  for  soft 
by  dissolving,  malt,  melt,  and  milt  and  molten; 
for  sweet,  malum,  melon,  mel  (honey),  molasses, 
mellifluous,  melody.     Mai,  the  root  of  meal,  then 
embraced   the   ideas  of  time,  place,    measuring, 
meeting,     marriage     (mating),     speaking,     anc 
speech   itself;   as   in   such   instances   as   gemahl, 
spouse,    husband,    and    iNlall,    synonymous    with 
Moot  and  Thing.     Meal  kneaded  into  dough  be- 
came transformed  into  masse  —  the  pagan  origin 
of   Kirmesse,   Lammass,   Martinmass,   etc.     We 
can   trace   the   primitive   meal   into   our  various 
feasts,  lovefeasts,  banquets,  and  sacraments:  be- 
sides  other   institutions   indicated.      It   was   the 
mother     institution.       The     natural     history    of 
speech,  in  what  can  be  discovered  in  the  sense  of 
its  material  preserved  to  us,  enables  us  to  trace 
the   pedigrees   of   words   to   parental   and    filial 
sources.    Each  word  has  its  autobiography,  which 
leads  at  length  to  the  prima!  germ  of  all. 

Bibliography. —  Farrar,  'Origin  of  Lan- 
guage'; Wedgewood,  'Origin  of  Language'; 
Bell,  'Visible  Speech'  ;  Ellis,  'Natural  Alpha- 
bet' ;  Abel,  'Linguistic  Essays'  ;  Schraeder, 
'Prehistoric  Antiquities':  Westermarck,  'Nat- 
ural History  of  Marriage'  ;  Chamberlain,  'The 
Child  in  Folk-Thought';  Jkliiller,  'Science  of 
Thought,'  'Science  of  Language'  ;  Oertel,  'Lec- 
tures on  Language'  ;  Gummere's  '  Beginnings  of 
Poetry'  ;  Tarde's  'Laws  of  Imitation.'  See  also 
Science  of  Langu.'^ge. 

Robert  C.  Auld,  F.Z.S. 
Speed,  James,  .\merican  politician:  b. 
Jefferson  County,  Ky.,  11  March  1812:  d.  there, 
25  June  1887.  He  was  graduated  from  Saint 
Joseph's  College,  Bardstown.  Ky.,  in  l!<2», 
studied  law  at  Transylvania  Universitj-,  and  in 
1833  engaged  in  practice  at  Louisville,  Ky.  rie 
was  elected  to  the  legislature  in  1847  and  as 
State  senator  in  1861  he  took  an  uncompromising 
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stand  against  the  proposed  secession  of  Ken- 
tucky. Later  he  was  in  charge  of  recruiting 
stations  in  Kentucky.  He  was  appointed  at- 
torney-general by  Lincoln  in  1864  and  continued 
in  office  until  1866  when  he  resigned  to  resume 
his  law  practice  and  his  professorship  in 
Transylvania  University.  He  served  as  delegate 
to  the  Republican  national  conventions  of  1872-6, 
but  otherwise  held  no  further  public  office. 

Speed,  John,  English  antiquary:  b.  Far- 
ringdon,  Cheshire,  1552:  d.  London  28  July  1629. 
He  was  taught  his  father's  trade  of  tailoring  and 
in  1580  was  admitted  to  the  freedom  of  the 
Merchant  Taylor's  Company.  His  earlier  occu- 
pation aside  from  the  practice  of  his  trade  was 
the  drawing  of  maps  and  in  1608-10  he  published 
a  series  of  54  'Maps  of  England  and  Wales.' 
These  reappeared  with  descriptive  texts  as 
Speed's  'Theatre  of  the  Empire  of  Great  Brit- 
aine'  (1611)  and  were  subsequently  issued  in 
several  editions.  His  next  work  was  'The  History 
of  Great  Britaine  Under  the  Conquests  of  Ye 
Romans,  Saxons,  Danes  and  Normans,  .  .  . 
with  the  Successions,  Lives,  Acts  and  Issues  of  the 
English  Monarchs  from  Julius  Cssar  to  .  .  . 
King  James.*  This  work  places  Speed  as  the  first 
English  historian  in  distinction  from  the  annalists 
and  chroniclers  of  preceding  times,  but  in  ac- 
curacy the  work  left  much  to  be  desired.  He 
published  also  'Genealogies  Recorded  in  Sacred 
Scripture;'  'A  Cloud  of  Witnesses  .  .  . 
confirming  imto  us  the  Truth  of  the  Histories  in 
God's  most  Holie  Word'    (1616). 

Speed,  John  Gilmer,  American  journalist: 
b.  Kentucky  21  Sept.  1833.  He  was  graduated 
from  the  University  of  Louisiana  in  1869.  prac- 
tised civil  engineering  for  a  time,  joined  the  edi 
torial  staff  of  the  New  York  World  in  1877,  was 
its  managing  editor  1879-83  and  has  subsequently 
been  editor  of  the  'American  Magazine'  and 
'Leslie's  Weekly.'  His  publications  include  'A 
Fall  River  Incident:'  'The  Gilmers  in  America;' 
and  'A  Deal  in  Denver.'  He  also  edited  a 
volume  of  the  poems  of  John  Keats  and  wrote 
a  life  of  the  poet. 

Speed.  See  Mecii.vnics. 
Speed  and  Sporting  Records.  The  unex- 
pected bursts  of  wonderful  speed  that  were 
shown  both  by  the  automobile  and  the  horse 
during  the  season  of  1903  inspired  an  interest 
in  the  lowering  of  the  mile  record  which  after- 
ward became  world-wide  in  its  effect.  Until 
the  advent  of  the  record-breaking  automobile 
this  interest  in  the  mile  record  had  centred 
largely  upon  the  speed  of  the  horse  as  com- 
pared to  that  of  the  man  indicated  by,  what 
in  those  days  was  regarded  as  one  of  the  speed- 
iest methods  of  locomotion,  the  bicycle.  For 
years  the  railroad  locomotive  had  stood  alone 
as  the  maker  of  the  fastest  possible  mile,  but 
the  coming  of  the  automobile  provided  a  rival 
which  may  not  improbably  succeed  at  last  in 
reducing  tlie  record  of  even  the  fastest  train. 
In  T894  such  a  statement  would  have  been  re- 
garded as  scarcely  worthy  of  consideration,  for 
the  "auto"  was  so  largely  an  object  of  experi- 
ment that  speed  was  regarded  as  somewhat  a 
minor  consideration  when  compared  to  the  in- 
finite details  of  workmanship  on  which  the 
successful  manipulation  of  the  machine  itself 
depended.  In  fact,  the  fast  "auto"  is  so  com- 
pletely a  new  century  product  that  it  may  safely 
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be  regarded  as  doubtful  if  it  has  even  yet  shown 
the  character  of  speed  work  of  which  it  is 
capable.  For  example,  the  making  of  the  new 
records  on  the  Ocean  Parkway,  Brooklyn,  on 
16  Nov.  1901,  was  regarded  by  experts  as  being 
the  most  sensational  speed  tests  ever  held,  and 
it  was  at  this  time  that  chroniclers  of  automo- 
bile progress  first  dreamed  of  suggesting  that 
the  time  might  come  when  the  modern  auto- 
mobile would  attain  a  position  of  perfection  that 
would  enable  it  to  show  itself  a  formidable 
rival  to  the  railroad  locomotive. 

So  far  from  being  a  remote  possibility,  how- 
ever, the  persi.stent  increase  in  the  speed  of 
the  automobile  has  brought  its  record  so  much 
nearer  that  of  the  locomotive  that  they  are  now 
separated  only  by  a  small  fractional  part  of  a 
minute,  and  there  is  no  question  that,  under 
equally  favorable  circumstances,  even  this  dif- 
ference would  be  partially  if  not  entirely  ob- 
literated. The  Ocean  Parkway,  on  which  the 
great  1901  records  were  made,  was  by  no 
means  free  of  the  depressions  and  projections, 
that,  however  insignificant  they  may  seem,  com- 
municate themselves  so  quickly  to  heavy  ma- 
chines making  the  enormous  velocity  of  60  or 
70  miles  an  hour.  The  Ormond-Daytona  course, 
which  is  a  more  perfect  track,  is  undoubtedly  the 
best  in  America,  yet  it  is  not  faultless ;  whereas 
the  specially  constructed  locomotive  engine,  run- 
ning on  steel  rails,  has  no  such  unfavorable 
conditions  to  overcome.  The  achievements  of 
1901,  which  were  heralded  from  one  continent 
to  the  other  as  the  most  remarkable  tests  ever 
made  on  either  side  of  the  Atlantic,  certainly 
constitute  one  of  the  greatest  events  in  the 
history  of  the  automobile,  for  they  produced  a 
new  series  of  world's  records :  that  of  Fournier, 
who  sped  over  the  mile  in  his  40  hor.se-power 
Mors  racer  in  the  remarkable  time  of  51  4-5 
seconds,  and  that  of  A.  L.  Riker,  who  lowered 
Winton's  record  mile  for  electric  carriages  by 
covering  the  course  in  one  minute  and  three 
seconds. 

These  records,  wonderful  as  they  seemed, 
represented  but  the  beginning  of  fast  automo- 
biling,  for  on  12  Nov.  1902  Nl.  Augieres  offset 
Fournier's  achievement  by  establishing  a  record 
of  46  seconds,  while  G.  A.  Cannon  of  Provi- 
dence, R.  I.,  established  the  steam  carriage  rec- 
ord at  1  :oi,  during  the  same  year.  The  Riker 
electric  record  was  not  lowered,  however,  until 
1904,  when  all  the  world's  records  were  changed 
at  the  Ormond-Daytona  course  in  Florida, 
W.  K.  'Vanderbilt,  Jr.,  covering  a  mile  in  his 
gasoline  racer  in  just  39  seconds;  Louis  S. 
Ross  placing  the  steam  record  at  55  3-5  seconds, 
and  W.  J.  Hastings  clipping  more  than  two 
seconds  from  Mr.  Riker's  electric  record  by 
making  his  mile  in  1:003-5.  Of  course,  al 
the  present  time  there  is  no  power  except  that 
of  the  locomotive  engine  that  is  capable  of  at- 
taining such  a  rate  of  speed  as  that  which  is 
made  by  the  automobile,  and,  in  T904,  the  mile 
record  for  railway  travel  was  still  held  at  32 
seconds,  the  achievement  of  the  New  York  Cen- 
tral's Empire  State  Express.  In  the  establish- 
ment of  the  locomotive  record,  however,  the 
single  mile  spurt  counts  for  but  little.  In  many 
respects  a  locomotive  is  like  a  man.  For  exam- 
ple, it  nmst  have  a  certain  combination  of  phys- 
ical   qualities    before    it    can    sprint    fast,    but 
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when  to  the  sprhiting  qualities  is  added  that 
of  the  ability  to  maintain  this  speed,  one  finds 
that  it  is  really  the  capacity  to  develop  power 
and  to  transport  it  properly  to  the  various 
members  of  the  machine  that  counts.  H.  G. 
Prout,  editor  of  the  'Railway  Gazette,'  in  his 
study  of  'The  Fastest  Trains,*  admits  that  it 
is  not  improbable  that  engines  may  several 
times  have  been  driven  at  a  rate  equal  to  or  in 
excess  of  loo  miles  an  hour,  but  there  is  no 
authentic  record  to  exceed  that  of  the  Phila- 
delphia &  Reading  train  which  in  July  1904 
covered  a  distance  of  4.8  miles  at  the  rate  of 
115.20  miles  per  hour. 

The  first  published  record  of  a  train  having 
attained  a  speed  of  anything  like  90  miles  an 
hour  was  in  1S84  when  it  was  reported  that  one 
of  the  Baltimore  &  Ohio  trains  had  maintained 
this  speed  for  six  consecutive  miles.  As  the 
report  was  not  accompanied  by  authentic  evi- 
dence the  record  was  questioned  and  has  never 
been  established.  In  1890  a  much  faster  run 
was  made  on  the  Philadelphia  &  Reading  when 
a  distance  of  4.1  miles  was  covered  at  an  aver- 
age speed  of  98.4  miles  an  hour.  Two  years 
later  one  of  the  Central  of  New  Jersey  engines 
drew  four  cars  for  a  mile  at  a  speed  of  97.3, 
but  in  1893  the  New  York  Central  Railway  off- 
set all  these  performances  by  producing  a  rec- 
ord of  five  miles  run  at  the  rate  of  100  miles 
an  hour,  and  of  one  mile  at  the  still  greater 
speed  of  102.8  miles  per  hour.  It  was  in  May 
of  this  year  that  the  New  York  Central  officials 
began  to  talk  of  the  112-mile  locomotive  and 
they  exhibited  one  at  the  World's  Fair  which 
they  claimed  had  made  this  record,  a  fact  which, 
although  not  fully  verified,  is  generally  ac- 
cepted. In  189s  a  five  car  train  was  run  on 
the  Pennsylvania  Railway  for  a  distance  of 
five  miles  at  a  speed  in  excess  of  102  miles  an 
hour,  while  in  September  1897  an  engine  at- 
tached to  four  cars  on  the  Pittsburg,  Cincin- 
nati, Chicago  and  Saint  Louis  system  made  a 
run  of  one  mile  at  a  speed  of  somewhere  be- 
tween 100  and  104  miles  an  hour,  and  in  Octo- 
ber of  the  same  year  two  cars  were  run  on 
the  Baltimore  and  Washington  branch  of  the 
Pennsylvania  Railway  for  a  distance  of  more 
than  15  miles  at  a  speed  of  100.7  rniles  an  hour. 
Included  in  that  run  there  was  a  distance  of 
6.9  miles  which  was  made  at  a  rate  of  103.5 
miles  an  hour,  an  achievement  which  was  not 
equaled  until  June  1899,  when  an  engine  drew 
four  cars  over  the  same  distance  at  an  equally 
rapid  speed.  On  18  Feb.  1901  an  engine  on  the 
Savannah,  Florida  and  Western  made  a  run  of 
a  trifle  more  than  four  miles  in  Georgia  at  a 
rate  of  a  little  more  than  107  miles  an  hour. 
Since  then  the  Michigan  Central  established  a 
record  of  1 11.00  miles  per  hour  (April  1904).  the 
New  York  Central  109.35  rniles  (January  1903') 
and  the  Rurlinarton  Route  roS  miles  (1899). 

No  better  idea  of  the  improvement  in  rail- 
way speed  may  be  obtained  that  from  the  fol- 
lowing comparative  illustration.  In  1862  an 
ammunition  train  was  to  be  taken  from  Balti- 
more to  Hagerstown.  As  the  ammunition  was 
much  needed  by  Gen.  McClellan,  who  was  at 
Antietam,  the  train  of  five  cars  was  driven 
over  the  158  miles  at  an  average  speed  of  37 
miles  an  hour,  and  }'et  this  speed,  slow  as  it 
may   appear    to-day,   was    so    unusual   that   the 


train  reached  Hagerstown  with  the  journal 
boxes  on  four  of  the  cars  ablaze. 

Although  it  would  be  a  simple  matter  to  trace 
the  history  of  the  improvement  in  the  ocean 
schedules  back  to  1819,  when  the  old  Savannah 
paddled  herself  from  America  to  Cork  in  26 
days,  the  actual  work  of  breaking  the  record 
did  not  begin  until  the  Acadia  of  the  Cunard 
line,  in  1841,  cut  the  average  steamship  tiine  of 
14  days  to  below  10.  Nearly  every  year 
since  then  the  record  has  been  lowered,  but 
never  with  such  a  margin  as  by  this  staunch 
steamer. 

The  honor  for  a  record-covering  of  the  dis- 
tance from  New  York  to  Queenstown  has  been 
held  as  follows : 

1852,  Baltic,  9d,  I3h,  42m ;  1856,  Persia,  gd, 
ih,  45m;  1863,  Scotia,  8d,  2h,  48m;  1897,  City 
of  Paris,  8d,  4h,  lin;  1867,  Russia,  8d,  28m; 
1869,  City  of  Brussels.  7d,  22h,  3m ;  1873,  Baltic, 
/d,  2oh,  9m;  1875,  City  of  Berlin,  7d,  15I1,  28m; 
1S76,  Germanic,  7d,  ish,  17m;  1S76,  Britannic, 
7d,  i2h,  47m;  1877,  Germanic,  yd,  lih,  37m; 
1877,  Britannic,  yd,  loh,  52m ;  1879,  Arizona, 
7d  8h,  iim;  1882,  Alaska,  6d,  i8h,  37m;  Amer- 
ica, 6d.  I4h,  i8m ;  1884,  Oregon,  6d,  gh,  42m ; 
1885,  Etruria,  6d,  5h,  31m;  1887,  Umbria,  6d, 
4h,  42m ;  18S8,  Etruria,  6d,  ih,  55m ;  1889,  Paris, 
5d,  igh,  i8m;  1891,  Majestic,  sd,  i8h,  8m;  1891, 
Teutonic,  5d,  i6h,  31m;  1892,  City  of  Paris,  sd, 
I4h,  2im;  1893,  Campania,  5d,  i2h,  7m;  1894, 
Lucania,  5d,  7h,  23m. 

In  1901  Kaiser  Wilhelm  der  Grosse  estab- 
lished a  record  of  5d,  i6h.  New  York  to  Cher- 
bourg, which  was  lowered  over  the  same  route, 
but  coming  west,  by  the  Deutschland  in  1903, 
with  the  time  of  sd,  iih,  54m. 

■Speedy  as  the  steam  engine  may  he,  however, 
the  sporting  instincts  of  man  have  never  been 
greatly  aroused  over  this  form  of  record  break- 
ing. In  fact,  so  far  as  human  interest  is  con- 
cerned there  is  no  form  of  speed  reduction  that 
has  appealed  so  strongi}'  to  man  as  that  in 
which  the  horses  have  been  engaged.  The  run- 
ner, for  e.xample,  has  always  been  the  idol  of 
the  human  race  and  for  untold  centuries  thou- 
sands have  gathered  to  watch  the  gallant  strug- 
gles of  these  aniinals  straining  for  victory. 
To-day,  however,  the  running  horse  is  not  the 
only  thoroughbred,  for  the  trotter,  descendant 
of  the  great  Hambletojiian,  has  proved  such  a 
formidable  rival  that  thousands  of  people  are 
now  more  interested  in  the  record-making  capa- 
bilities of  the  harness  horse  than  in  the  spec- 
tacular performances  of  the  runner. 

For  more  than  20  centuries  the  runner  has 
been  striving  for  the  reduction  of  speed  and,  in 
1877,  when  Ten  Broeck  made  the  mile  in 
I  -3954  it  seemed  that  the  end  had  been  reached. 
In  fact  it  was  not  until  1890,  when  the  great 
Salvator  reduced  the  record  to  1 :35J-2  on  the 
straightaway  track  at  Monmouth  Park,  N.  J.,  that 
a  faster  horse  was  found,  and  this  still  stands  as 
the  fastest  record-mile,  the  nearest  approach  to 
it  being  Kildeer's  i  :37J4.  which  was  made  in 
a  race  in  1892,  whereas  Salvator's  record  was 
against  time.  And  as  both  of  these  are  straight- 
away records  they  are  somewhat  lower  than 
the  achievements  on  the  circular  track,  which 
have  reduced  the  record  mile  from  Voter's  i  :38 
in  1900  to  the  i  :377^  of  Dick  Welles  in  1903.  _ 

The  following  table  which  shows  the  win- 
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STAKE   WINNERS   OF   THE   PAST  —  1886-1905. 

1 ' ■ 


Event 


1905 


1906 


Suburban    

American    Derby    , 
Brooklyn   Handicap 

I'uturity     

Suburban     

American    Derby 


Winner 


BrookTyn  Ha'ndicap' '.'.'::.'::.  ilf^"""" 


Elkwood    .". 

Emperor  of  Norfolk  ' 

The    Bard     

Proctor   Knott   

Kaccland     


'  Since 


Futurity     

Suburban    

American   Derby    ... 

Brooklyn   Handicap    . 

futurity    

Suburban     

American    Derby    . . . 

Brooklyn   Handicap    . 

Futurity     

Suburban     

American    Derby    .  . . 

Brooklyn  Handicap    . 

Futurity     

Suburban     

American  Derby   .  . .  . 

Brooklyn  Handicap    . 

Futurity     

Suburban     

American   Derby   .  . . . 

Brooklyn   Handicap    . 

Futurity     

Suburban     

American   Derby    . .  . . 

Brooklyn   Handicap    . 

Futurity     

Suburban     

Brooklyn   Handicap    . 

Futurity     

Suburban     

Brooklyn   Handicap    . 

Futurity     

Suburban     

American    Derby    .  . .  . 
Brooklyn    Handicap    . 

Futurity     

Suburban     

American    Derby    .  . . . 
Brooklyn  Handicap    . 

Futurity     

Suburban     .' , 

American    Derby    .  . .  . 
Brooklyn   Handicap    .  . 

Futurity     

Suburban [ 

American    Derby    .  . . . 
Brooklyn    Handicap   .. 

b'uturity     

Suburban    

American    Derby    .... 
Brooklyn  Handicap    . . 

Futurity     

Suburban    

(Renewal) 
American  Derby  .... 
Brooklyn  Handicap    . . 

Futurity    

Suburban     

American  Derby     ....... 

Hrooklyn  Handicap 

Futurity   

Suburban 

Brooklyn  Handicap.  ."  '  ', 

Futurity 

Subiirb.in '.'.'.'. 

Br-i'.klyn  Handicap.  .  ,  . 

uturity 


Chaos    

Saivator     

Uncle  Bob 

Castaway    II 

Fotomr-c     

Loantaka    

Strathmeath     

Tenny    

His  Highness    

Montana     

Carlsbad     

Judge  Morrow    

Morello     

Lowlander    

Boundless     

Diablo    

Domino     

Uamapo     

Key  cl  Santa  Anita  . 

Dr.   Kice   

Butterflies    

Lazzarone     

Meeting  discontinued 

llornjjipe    

Requital     

Henry  of  Navarre   .  . . 

Sir  Walter  

Ogden    

Ben  Brush   

Howard   Mann    

L'.'Vlouette    

Tillo    

nk   Coat    

Ornament     

Martinmas    

Imp     

Meeting  discontinued 

Banastar     

Charcornac     

Kinley  Mac    

Sidney  Lucas 

Kinley  Mac   

Ballyhoo  liey    

.Alcedo     

Robert  Waddcll    

Conroy     

Yankee     

Cold    Heels    

W  ycth     

Reina    

Savablc    

Africander    

Watcrboy    

The  Picket   

Irish   Lad    

Hamburg  Belle    

Hermis   

Highball  ." 

1  he  Picket 

Arllul    

Beldame 

ueihi ; 

Ormondalc 

(io  Between 

Pokalon 

Electioneer 


Dis- 
tance 


I  ','4  ra. 
''A  m. 
I 'A  m. 
6  fur. 
''4  m. 
''A  m. 
''A  ra. 
6  fur. 
>  '4  ni. 
t'A  m. 
''4  m. 
6  fur.< 
''4  m. 
I'A  m. 
''4  m. 
6  fur.' 
'•4  m. 
I 'A  m. 
''4  m. 
6  fur.' 
'4  m. 
I 'A  m. 
''4  m. 
6  fur.* 
''4  m. 
'li  ra. 
'4  m. 
6  fur.' 
1/4  m. 


'4  m. 
6    fur. 

I  '4  ra. 

'4  m. 
6    fur. 

'4  m. 

»H  m. 
6    fur.' 


•  4  m. 
6  fur.' 
1 4  ra. 

''''4  m.' 
6    fur.' 
'4  m. 
''A  m. 

■  4  m. 
6    fur." 
'4  m. 
'4  m. 
'4  m. 
6    fur.* 
I  4  ni. 
ij-j  m. 
14  m. 
6    fur.' 
'4  m. 
iJi  m. 

■  4  m. 
'4  m. 
6  fur.' 
1V4  m. 

I '  -j  m. 

i''4  in. 
l>  iur. 
'H  •». 
t%  rn . 
6    fur. 


No.  of 
start- 
ers 


9 

7 

11 

14 
9 
7 
7 

23 
9 
7 
9 

IS 


17 
9 
IS 
13 


9 

14 
'7 
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7 

8 

10 

9 

It 

18 

II 

8 

8 
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13 
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10 
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9 
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14 
24 
IS 
7 
19 
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902  the  Futurity  course  has  been"full  six  furlongs.     From  1892  to  igoiTt 


Time 


i-.or'A 

2:40'A 

2:13 

i-.iS'/i 

2:09^ 
2:41)4 

2:o7J4 
'■■16H 
2:06*3 

'■■ssH 
2:10 

l:i4M 
2:07 

2:4954 
2:10 

>:i5M 

2:07^ 

3:0454 

2:o8Ji 

i:i25^ 

2:o6J^ 

2:36 

2:09 

i:i2« 

2:o6}5 

2:36 

2:o75i 

l:il 

2:07^ 

2':!  1 54 

i:ii?i 

2:07 

2:08  54 

I  :io 

2:07!^ 

2:o9ji 

t:ii 

2:o8M 

2:42}i 

2:10 

1:12?^ 

2:o8?S 


2  :o6  '4 
i:loj^ 
2:o6f^ 
1:404 
2:10 
1:10 
2:o9M 
2:33fi 
2:09 
':095^ 
2:0.1;  i.ii 
2:40^ 
2:07 
1:14 
2:ioJi 
2:o4H 
2:33  , 
i:osH 
'■■'} 
3:0s 
2:33 
i-.oti 
•  ■.•it 
JiosJ 
a:o6| 

>:o5l 
.:,.-,i| 
•:iji 


Value    of 
stake 

6,812 
'4.340 

6.925 
40,900 

6,900 
IS. 440 

6,900 
S4.550 

6,900 
15.260 
14.800 
67.675 

9.900 
18.61a 
14.800 
61,675 
17.750 
16,930 
17.750 
40.450 
'7,750 
19.500 
17.500 
49.350 
12.070 
'9.750 
ir.750 
48.710 
4.730 


7.750 

53.190 
S.850 
7.750 

43.790 
5.850 
7,750 

34.290 
6,80a 
9.225 
7.800 

36.310 
6.800 

7.800 
30.630 

6.800 

9.425 

7.800 
33.580 

7,800 
19.275 

7.800 
36.850 

7.800 
19.87s 

7,800 
44.550 
16,490 

9,900 
27.02s 
14.950 
35.94* 
16,800 
36,335 
15.800 
43,880 
16,800 
15,800 
38,680 
16,80a 
•  5.800 
37.370 


rZL  °^  ^''^  "'°^'  important  American  stake 
h Itorv  n?",f""'",  ^  /°;newliat  comprehensive 
!s88  ^  "^  running  horses  since 

TccnV\t  ?'^  V)""r  ''-'''  ''^^"  ^ees  lowering  his 
thnn  1  -K  ^^^'-'  "'^  •"■°""  '^•''^  '^'^<^"  li'"'-'  niore 
2-.n  A  r"''Q';/"'"''y  '"  reducing  his  time  from 
ftirn,  r  .  i^  -1- u^  T"""^  ^^'"'^'1  '"S  been  still 
nirthcr  reduced  by  the  pacer  to  I  -.sd'A.  In  fact 
•t  has  been  within  the  memory  of  1  ving  n'm 


1901  It  was  1,363  yds.  I  It  " 

when  a  three-minute  trotter  was  pretty  sure  to 
he  the  equal  if  not  the  superior  to  anything  on 
the  road.  Then  came  the  period  when  the 
''2:40  tail  over  the  dashboard"  was  expressive  of 
the  limit  of  the  trotter's  speed,  and  these  condi- 
tions continued  until  about  1856,  when  Flora 
Temple  stepped  out  of  the  2:.^o"class  and  estab- 
lished a  record  the  descent  from  which  has 
been  almost  by  seconds,  or  fractions  of  seconds, 
down   to  1906,   when  the  i  :s8j^  of  Lou  Dillon 
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and  the  l  :5s  of  Dan  Patch  made  entirely  new 
records  for  both  trotting  and  pacing.  (See 
Horse-racing.) 

The  subjoined  table,  which  exhibits  the  rec- 
ord mile  for  all  kinds  of  locomotion,  is  cor- 
rected to  1907. 

In  mechanism,  next  to  the  automobile,  the 
speed  of  which  depends  as  much  upon  the  per- 
fection of  the  mechanism  as  upon  the  alertness 
of  the  brain  behind  it,  man's  fastest  time  has 
been  made  upon  the  bicycle,  and  now  that  the 
success  of  the  motor  cycle  has  been  established 
he  has  another  rival  with  which  to  contest  with 
the  more  mechanical  automobile.  Although  the 
bicycle  has  been  in  use  for  nearly  thirty  years, 
the  first  conspicuous  record  making  did  not 
occur  until  1S80,  when  Ralph  Ahl  rode  a  mile 


on  an  "ordinary"  at  Boston  in  2:595/2.  This 
achievement  was  accomplished  indoors,  but 
when,  from  one  end  of  the  country  to  the  other, 
a  protest  went  up  from  people  who  denied  that 
he  could  accomplish  such  a  feat,  Ahl  repeated 
his  attempt  out  of  doors  and  succeeded  in  mak- 
ing a  mile  in  the  same  time.  This  record  has 
been  steadily  reduced,  however,  until  it  now  ; 
stands  at  i  .53  2-5,  the  time  made  by  W.  M.  i 
Samuelson,  of  Salt  Lake  City,  on  a  circular 
track  without  pace ;  at  i  :o6  1-5,  for  a  S-lap  track 
with  motor  pace,  the  time  made  by  Walthour, 
and  at  57  4-5  seconds,  the  record  "Charlie*  • 
Murphy  made  in  1899,  W'hen  he  rode  behind  a 
wind  shield  attached  to  the  rear  of  a  railway 
train. 

Although  walking  and  sprinting  were  once 


THE    MILE  RECORD,    IpO/ — ALL   KINDS    OF  LOCOMOTION. 


Locomotion 


Method 


Means 


Record 


Time 


Holder. 


Date 


Track 


Course 


Location 


Condition* 

of 

Contest 


Automobile 


Bicycle 


(tandem) , 
(triplet) . . 
(quad) . . 
(quint)  .  . . 

(sext.)... 


**  (tandem) 

Canoeing    

Facing     


(team)  .  . 


Pigeons 


Railroad 

Rowing   (sculling) 


Running 


(relay) 


Sailing 
Skating 


Steamship 

Swimming 
Trotting    . . 


Electric. 

Gasoline. 

Steam. 
Man. 


2  men. 

3  '• 

4  '* 

5  " 


Motor. 

Man. 
Horse. 

2  horses. 

Flying. 

Steam. 
Man. 

4  men. 
8  men. 
Man. 

4  men. 

Horse. 

Wind. 

Man. 

Steam. 


Walking 


(team) . 


Man. 
Horse. 


2  horses. 
Man. 


i:oo>^ 

0:30? 
0:28^ 
0:575 


i:o6i 

1:405^ 
1 :40 
1:46^^ 

9:29 

1:55 

2:o5J4 
0:40 

.32 

4:28 

4:23 

4:06 

4:12^ 

4:15^4 

3:21^ 

i-35'A 

4:19^4 

2:12^ 

2 -.3551 

24:36^^ 
1:58 


2:o7^i 
6:23 

6:29^ 


W.  J.  Hastings. 

Chevrolet 
Marriott. 
C.  M.  Murphy. 


Robert  Walthour. 

W.  M.  Samuelson. 

McCarthy    and    Mun- 
roe. 

Fornwalt.   Munroe, 

and  Johnson. 
Schineer,    N"ewkirk,_ 

Bohman  and  Brodie. 
Callahan,    Butler, 

Pierce,    Walsh,   and 

Coieman. 
Saunders,  Pierce,  But- 

ler.Caldwell, Crooks, 

and   Coleman. 
Albert  Champion. 

Henshaw     and     Hed- 

strom. 
A.   F.  Mackendrick. 

Dan   Patch. 


Feb.  I,  1904. 

Jan.  25,  igo6 
1.  25,  1906 
1.  3u,  loQg 


May  3'.  J904 
July  25,  1901 
Oct  3,  1899. 
July  30j  1898 
Aug.  20,  1898 
Aug.  I,  1S9S. 

Sept  26,  1896 

Sept  7,  1903. 
Aug.  13,  1901 
Aug,  20,  1890 
Sept.     8,  1906 


Straight. 


S-lap, 
Circular, 


Direct  Hal  and  Prince  Oct  26,  1902 

Direct.  I 

Bird  owned  by  W.  J.  1900 

Lautz. 
Empire  State  Express  May  10,  1893 
James   Stansbury.  July  11,  1896 


Hillsdale  crew. 
University  crew, 
W.    G.    George. 

T.   Cunniff. 

Wef  ers.    Long,  Burke, 

and  Lyons. 
Salvator. 

Sch,  Constellation. 

Tom  Donoghue. 

T.    S.   Johnson. 
Deutschland. 

B.  Reran. 
Lou   Dillon. 


The  Monk  and  Equity. 
W.  Perkins. 

F.  P.  Murray. 


1893 

1893 

Aug.  23, 1886 

.       1895 
Aug.  28,  i( 

Aug.  28,  1900 

July,3o,  189: 

Feb.  I,  1897. 

Feb.  4,  1899. 
Aug.  1900. 


Oct.  24,  1903 

Oct.  21,  1004 
June  I,  1894- 

1S83 


5-lap. 

Circular. 

Water. 

Circular. 

Air. 

RaiL 
Water. 

Circular. 

Straight 
Water. 

Straight 

Circular. 
Water. 

Circular. 


Ormond-Day- 
tona,  Fla. 


Long  Island,  N. 
Y, 

Charles    River 

Park. 
Salt    Lake    City, 

Utah. 
Brockton,    Mass. 

Philadelphia. 

Chicago,  lU. 

Cambridge, 

Mass. 


Charles    River 

Park. 
Buffalo.  N.   Y. 

Jessup's       Neck, 
L.   L 

St.  Paul,  Minn. 


Memphis,  Tenn. 
Buffalo,  N.  Y. 


Against  time. 


Following    loco- 
motive with 
wind. 

Paced  by  motor. 

Uupaced. 
Paced  by  motor. 


London, 

land. 


Eng- 


Travers     Island, 
New   York  City. 

M  o  n  mouth 
Park,  N.    J. 

Long  Island 
Sound. 

Newburgh,  N.  Y. 

Montreal,   Can. 
London   to  New 

York.^ 
Australia. 
Memphis,   Tenn. 


London, 
land. 


Eng- 


Against  time. 
In  competition. 


Against  time 
with  pace  and 
wind  sliield. 

Against  time. 

Computed  time. 

Favorable. 
Heavy    tide    be- 
hind. 
Favorable. 

Professional. 
Amateur. 
Each  '4  niile. 

Against  time. 

Computed  time; 

Strong  wind  be- 
hind. 
Against  time. 
Computed  time. 

Professional. 

Against  time, 
with  pace  and 
wind  shield. 

Against  time. 

ProfessionaL 

Amateur. 


SPEEDWELL  —  SPEKE 


chiefly  professional  sports,  the  interest  that  has 
been  taken  in  them  during  the  past  few  years 
has  centred  largely  upon  the  amateur  class  of 
athletes  who  have  attempted  to  establish  records 
in  these  directions.  So  far  as  running  is  con- 
cerned there  are  few  authentic  records  that 
antedate  1878,  when  "Paddy"  McDonald  placed 
the  mile  record  at  4:42.  Previous  to  this  time 
the  best  time  had  been  somewhere  in  tlie  fifties. 

McDonald's  record  stood  for  about  two  years, 
but,  in  the  early  eighties,  "Lon"  Myers  cut  the 
time  to  4:29'S,  and,  afterward,  to  4:27.  In 
1883,  W.  G.  George,  wlio  came  to  this  country 
from  England,  established  a  new  world's  rec- 
ord at  4:21  3-5,  and  this  stood  until  1891,  when 
*Tornmy"  Conneff,  on  the  Manhattan  Field, 
clipped  one  fifth  of  a  second  from  it.  Impor- 
tant as  this  was,  however,  it  was  but  the  begin- 
ning of  ConnefT's  work,  for,  during  the  same 
year,  when  sprinting  at  Travers  Island,  he  re- 
duced the  record  to  4:17  4-5,  an  achievement 
which  was  still  further  surpassed  in  1895,  when 
he  once  more  succeeded  in  lowering  his  own 
and  the  world's  amateur  record  by  running  a 
mile  in  4:i5j4,  a  feat  which  has  never  been 
equaled  in  amateur  circles,  although  George 
afterward  established  a  professional  record  of 
4:12^4. 

The  early  walking  records,  like  those  of  the 
runners,  are  c-xtremely  obscure  until  1870. 
Then  "Dan"  Stern,  of  the  New  York  Athletic 
Club,  achieved  the  distinction  of  being  the  first 
man  to  walk  a  mile  in  seven  minutes.  This 
feat  was  slightly  improved  upon  by  Edward 
Halske,  a  year  or  two  later,  but  no  great  reduc- 
tion was  made  until  1877,  when  Harry  Arm- 
strong cut  the  record  to  6:40,  a  figure  at  which 
it  stood  until  1883,  when  Frank  P.  ("Cinders") 
Murray  fixed  the  amateur  mile  at  6:29  3-5, 
Perkins'  professional  record  being  but  a  trifle 
lower,  6:23. 

The  following  tables  show  the  manner  in 
whicli  the  records  of  the  harness  horses  have 
been  reduced: 

REDUCTION   OF  THE  TROTTING   RECORD — 1818-I9O4. 


REDUCTION     OF    THE     PACING    RECORD — 1839-I9O4, 


Date 


iSiS 

1824' 
1834* 
1835 

1845 

1849* 

1853 

>853* 

1856 

1859 

1865 

1866 

1867 

1871 

lS7J 

1874 

1878 

1879 

1880 

1881 

1884 

188s 

1891 

1892 

1894 

1900 

1901 

1903 


Horse 


Boston  Blue  . . . 
Albany  Pony 
Edwin  Forrest  . 
Oncitla  Chief  . . 

Dutchman  

James  K,  Polk. 
l,aily  Suffolk  ... 
Highland    Alaid 

Tacony     

Flora   Temple    . . 


Dexter 


Goldsmith  Maid 


Rarus     . . . , 
St.    Julien 
Maud  S.    ., 


Sunol     

.\ancy   Flanks 

Mix    

The    Abbot     .  . 

Cresceus    

Lou    Dillon 


Time 


3:00 

3:40 

2:3"^ 

2;3i 

2:28 

2:27 

2:26 

2:27 

2:25!^ 

2:24  }4 

2:i9>i 

2:18 

2 : 1 7  /-4 

2:17 

2ri6.>i 

2:14 

2:1.) '4 

2:i2->i 

2 : 1  o  ->i 

2;i0'4 

2;o9-^i 

2:o8!J 

2:o8>i 

2:04 

2:o3)ii 

2:03:1 

2:o2'1 

1:58'^ 


Date 


1839 
1844 
1844 
1851 
1852 
1852 
1855 
1869 
1878 
1879 
1879 
1879 
1881 
1883 
1884 
1891 
1892 
1892 
1893 
1894 
1894 
1894 
1896 
1896 
1897 
1902 
1903 
1906 


Horse 


Driver    

Fanny    Ellsler 
Unknown    . . .  . 
Pet   


Pocahontas    . . . 
Billy   Corbcau 

Sweitzer    

Sleepy  George 
Sleepy  Tom    . . 


Little    Brown    Jug. 
Johnston     


Direct     

Hal  Pointer 
Mascot  .  . .  . 
Flying  Jib  . 
Robert    ^ 


John    R.   Gentry. 


Star  Pointer 
Dan   Patch   . . 


Tin 


2:28 
2:27^4 
2:23 
2  :2i 
2.19'4 

2:i7!4 
i:i6'A 

^■■'S'A 

::i5  , 
2:14^ 

2-ii'A 

2:10 

2:o65i 

2:06 

2:05 '4 

2:04^4 

2:04 

2:03^ 

2:o3!'5 

l-OlYi 

i-.oiy. 

2:ooJ^ 

i:S9'/i 

i:50"<{ 

l-S6'A 

':55 


George  M.  S.\nds, 
.Yew  i'ork  '  Globe  and  Commercial. ' 

Speed'well,  The,  a  sister  ship  of  the  May- 
flower, which  sailed  for  Plymouth,  but  was  un- 
scaworthy.  and  put  back  to  port.  See  M.\y- 
FLowER,  The. 


Speedwell,  a    genus 
and     perennial     herbs 
order    Scrophiilaiiaccce. 
mostly    natives    of    the 
some,    mostly    shrubby, 


(Veronica)  of  annual 
and  shrubs  of  the 
The  200  species  are 
north  temperate  zone; 
are  tropical     or    sub- 


'  Made  to  saddle. 


tropical,  and  others  are  Australian.  They 
are  found  in  all  kinds  of  soils,  and  many 
are  cultivated  in  gardens  for  their  beaiitiful 
white,  blue,  or  pink  flowers  arranged  in  a.xillary 
or  terminal  racemes.  The  taller-growing  kinds 
are  used  mainly  as  border  plants,  the  dwarfed 
in  rock-gardens ;  the  shrubby  kinds  are  ever- 
blooming  in  California.  Some  of  the  species 
were  formerly  reputed  medicinal ;  and  some  of 
these  were  used  as  substitutes  for  tea. 

Speer,  spcr,  Emory,  American  j'urist:  b. 
Culluden,  Georgia,  3  Sept.  1848.  He  served  in  the 
Confederatearmy  during  the  last  two  years  of  the 
Civil  War;  was  graduated  from  the  University 
of  Georgia  in  1869;  studied  law,  and  became  so- 
licitor-general of  Georgia.  He  was  a  member 
of  Congress  from  Georgia  as  an  independent 
Democrat,  1879-81  and  as  Independent  1881-83; 
he  was  United  Stales  attorney  1883-5 :  and  has 
been  United  Slates  Judge  of  the  Southern  dis- 
trict of  Georgia  since  1885.  He  is  also  president 
of  the  law  department  of  Mercer  University,  and 
is  an  orator  of  prominence.  lie  is  the  author  of 
a  legal  work  on  "Removal  of  Causes  from  State 
to  United  States  Courts'  (1888),  and  of  'Leci 
turcs  on  the  Constitution  of  the  United  States.' 

Speke,  spek,  John  Hanning,  African  ex- 
plorer; 1).  near  Ilchester,  .Snmirsel,  4  May  1827; 
d.  near  l!.i1h  15  Sept.  1864.  In  1844  he  entered 
the  army  and  took  part  in  the  Sikh  war.  During 
his  leave  of  absence  he  made  hiuiling  and  explor- 
ing expeditions  over  the  Himalayas  and  through 
parts  of  Tibet,  collecting  many  specimens  of  ani- 
mals, plants,  and  minerals.  In  1854  he  accom- 
panied   Burton's    party    in    tlicir    expedition    to 


SPEKE'S  ANTELOPE  — SPENCE 


Somali  Land.  He  next  served  in  the  Crimean 
war,  and  at  its  close  was  invited  by  Burton  to 
join  him  in  an  African  expediton,  to  be  carried 
out  at  the  expense  of  the  home  and  Indian  gov- 
ernments. In  June,  1858,  Speke  and  Burton 
proceeded  inland  from  the  east  coast,  their  ob- 
ject being  to  ascertain  the  position  of  the  great 
lakes  of  the  interior,  confused  accounts  of  which 
had  been  from  time  to  time  received  from  the 
natives.  The  great  lake  Tanganyika  was  dis- 
covered, and  Burton  falling  sick,  Speke  pro- 
ceeded north  and  discovered  the  south  end  of 
the  Victoria  Nyanza,  which  he  correctly  judged 
to  give  birth  to  the  Nile.  In  i860  he  led  an- 
other expedition,  organized  by  the  Royal  Geo- 
graphical Society,  which  explored  the  western 
and  northern  margin  of  the  \'ictoria  lake,  and 
found  a  river  flowing  out  of  the  lake,  which 
turned  out  to  be  the  White  Nile.  After  long  de- 
lays in  Uganda  and  Unyoro  the  travelers  pro- 
ceeded northward,  and  at  Gondokoro  met  Sir 
Samuel  Baker,  who  was  leading  an  expedition 
southward.  Returning  home  he  was  killed  by  the 
accidental  discharge  of  his  gun  while  out  shoot- 
ing. He  published  "Journal  of  the  Discovery  of 
the  Source  of  the  Nile'  (1S63)  ;  and  "What  Led 
to  the  Discovery  of  the  Source  of  the  Nile' 
(1864.) 

Speke's  Antelope.  See  Bushbuck. 
Spelling,  the  manner  in  which  words  are 
formed  with  letters.  It  was  originally  phonetic, 
each  symbol  or  character  representing  a  distinct 
vocal  sound,  and  that  is  the  aim  of  every  pho- 
netic alphabet  (see  Phonetics),  as  well  as  of 
every  alphabet  constructed  for  the  purpose  of 
representing  unequivocally  the  sounds  either  of 
one  or  of  several  languages ;  a  universal  alphabet 
constructed  on  phonetic  principles  would  com- 
prise separate  symbols  for  the  sounds  heard  in 
all  languages.  The  Spanish  alphabet  is  practi- 
cally phonetic,  the  German  alphabet,  the  Italian 
alphabet,  are  hardly  inferior  to  the  Spanish  in 
this  respect.  The  English  alphabet  departs  most 
widely  from  phonetism.  In  English  spelling 
there  is  no  consistency ;  in  English  one  vowel- 
symbol  may  represent  three,  four,  five  or  more 
distinct  sounds,  and  the  same  sound  may  be 
represented  by  several  vowel  characters.  So  too 
with  consotiants,  as  seen  in  get,  gin;  cell,  call; 
arch,  archaic.  Both  vowels  and  consonants  are 
often  superfluous,  as  the  final  consonants  in 
climb,  contemn,  the  vowel  a  in  season,  reason,' 
the  final  e  in  done,  lone;  and  so  on.  English 
spelling  is  unscientific  and  anomalous  to  the  last 
degree;  yet  the  slightest  departure  from  the  re- 
ceived orthography  is  by  common  consent  held 
to  be  conclusive  evidence  of  ineducation ;  and 
public  opinion  both  in  America  and  England 
frowns  upon  even  the  most  "conservative" 
schemes  of  spelling  reform. 

Spelling  Reform,  a  proposed  change  of  the 
present  English  orthography.  In  1884  the  Amer- 
ican Spelling  Reform  Association  formulated 
the  following  rules  of  spelling,  and  they  have 
been  endorsed  by  the  Spelling  Reform  Associa- 
tion of  England : 

I.  e. —  Drop  silent  e  when  fonetically  useless,  as  in 
lire,  vineyard,  believe,  bronze,  single,  en- 
gine, granite,  eaten,  rained,  etc. 

2'       ea. —  Drop  a  from  ea  havinR  the  sound  of  e,  as  in 
feather,  leather,  jealous,  etc. 
Drop  e  from  ea  having  the  sound  of  a,  as  in 
heart,  hearken,  etc. 

3.     eau. —  For  beauty  use  the  old  beuty. 


4.  eo. —  Drop  o  from  eo  having  the  sound  of  e,  as  in 

Jeopardy,  leopard. 
For  yeoman  write  yoman, 

5.  i. — Drop  i  from  parliament. 

6.  o. — ■  For  o  having  the  sound  of  u  in  but,  write  u, 

in    above,     (abuv),    dozen,    some     (sum), 
tongue,  (tung),  etc. 
For  women  restore  wimen, 

7.  ou. —  Drop  o  from  ou  having  the  sound  of  u,  as  in 

journal,  nourish,  trouble,  rough  (ruf), 
tough    (tuf),  and  the  like. 

8.  u. —  Drop  silent  ii  after  g  before  a.  and  in  native 

English  words,  as  guarantee,  guard,  guess, 
guest,  guild,  guilt,  etc. 

9.  ue. —  Drop    final    ue    in   apologue,    catalogue,   etc., 

demagogue,  pedagogue,  etc.,  league,  col- 
league, harangue,  tongue,    (tung),  etc. 

10.  y. —  Spell  rhyme  rime. 

11.  Dubl  consonants  may  be  simplified. 

Final  b,  d,  g,  n,  r.  t,  f,  I.  z,  as  in  ebb, 
add,  egg.  inn,  purr,  butt,  bailiff,  dull, 
buzz,  etc.   (not  all.  hall). 

Medial  before  another  consonant,  as  battle, 
ripple,  -written   (writn),  etc. 

Initial  unaccented  prefixes,  and  other  unac- 
cented syllables,  as  in  abbrez'iate,  accuse, 
affair,  etc.,  curvetting,  traveller,  etc. 

12.  b.- — Drop    silent    b   in    bomb,   crumb,   debt,   doubt, 

dumb,  lamb,  limb,  numb,  plumb,  subtle, 
succumb,  thumb. 

13.  c. —  Change    c    back    to    s    in    cinder,    erpence, 

•fierce,  hence,  once,  peace,  scarce,  since, 
source,   thence,   iierc^  whence. 

14.  ch. —  Drop    the    /i    of    ch    in    chamomile,    choler. 

cholera,   melancholy,  school,  stomach. 
Change  to  k  in  ache  (ake),  anchor  (anker). 

15.  d. —  Change    d    and    ed    final    to    t    when    so   pro- 

nounced, as  in  crossed  (crost),  looked 
(lookt),  etc.,  unless  the  e  affects  the  pre- 
ceding sound,  as  in  chafed,  chanced. 

16.  g. — Drop  g  in   feign,  foreign,  sovereign. 

17.  eh. —  Drop  h  in  aghast,  burgh,  ghost. 

Drop   gh  in   haughty,   though    (tho),   through 

(thru). 
Change  gh  to  f  where  it  has  that  sound,  as 

in  cough,  enough,  laughter,  tough,  etc. 

18.  1. —  Drop  /  in  could. 

19.  p.— Drop  p  in  receipt. 

20  s  —  Drop  s  in  aisle,  demesne,  island. 

Change   s    to   z   in    distinctive    words,    as    in 
abuse  verb,  house  verb,  rise  verb,  etc. 
-,,         sc  —  Drop  c  in  scent,  scythe  (sithe). 
22.     tch. —  Drop  t  in  catch,  pitch,  witch,  etc. 
2-!.        w. —  VlTop  w  in  whole. 
24.      ph.—  Write  f  for  ph,  as  in  philosophy,  sphere,  etc. 


Spel'man,  Sir  Henry,  English  antiquary: 
b  Cougham,  Norfolk.  1562;  d.  London  1641. 
He  was  graduated  at  Trinity  College,  Cambridge, 
1583,  and  then  attended  Lincoln's  Inn.  He  was 
a  member  of  Parliament  in  1597.  high  sheriff  of 
Norfolk  in  1604.  and  performed  several  public 
services  for  King  James  I.  He  was  knighted 
in  1612  and  retired  to  lifelong  study,  founding, 
in  1635.  a  short-lived  Anglo-Saxon  readership  at 
Cambridge.  His  writings  include  <De  non 
Temerandis  Ecclesiis'  (1613)  ;  his  colossal 
work.  "Glossarium  Archxologicum,'  of  which  he 
published  volumes  A  to  L  (1626),  the  remainder 
being  brought  out  by  his  son ;  and  the  material 
for  his  "History  of  Sacrilege,'  and  his  works  on 
"The  Councils  of  the  Church'  and  "The  Ten- 
ures of  Knight  Service'  all  of  which  were  left 
incomplete  and  were  posthumously  issued. 

Spel'ter,  in  commerce,  a  name  frequently 
applied  to  zinc,  and  to  an  impure  zinc  of  a 
yellowish  color  used  in  soldering  brass  joints. 
Bell  metal  composition  is  also  called  spelter. 

Spence,  spens,  Henry  Donald  Maurice, 
English  .Anglican  clergyman  and  author;  b. 
London  14  Jan.  1836.  He  was  educated  at  Cam- 
bridge, took  orders  in  the  Established  Church, 
and  was  professor  of  English  literature  at  St 
David's  College,  Lampeter,  Wales,  1865-70,  and 
rector  of  Saint  Mary  de  Crypt,  Gloucester.  1870-7. 
He  was  principal  of  Gloucester  Theological  Col- 
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lege  1875-7,  vicar  of  St.  Pancras,  London,  1870- 
86,  and  dean  of  Gloucester  from  the  last  named 
date.  Among  his  many  published  books  are : 
'Dreamland  and  History'  ;  'The  Church  of 
England:  a  History  for  the  People'  ;  'The  White 
Robe  of  the  Churches  of  the  nth  Century'; 
'Christianity.* 

Spencer,  spen'ser,  Ambrose,  American 
jurist:  b.  Salisbury,  Conn.,  13  Dec.  1765:  d. 
Lyons,  N.  Y.,  13  March  1848.  He  was  educated 
at  Yale  and  Harvard  universities  and  was  grad- 
uated from  the  latter  in  1783.  He  was  admitted 
to  the  bar  in  Hudson,  N.  Y.,  where  he  was 
elected  city  clerk  in  1786.  In  1793  he  represented 
Cohimbia  County  in  the  State  legislature;  in  1795 
and  for  7  consecutive  years  was  state  senator; 
in  1804  became  a  justice  of  the  Supreme  Court, 
and  in  l8ig  was  promoted  to  be  chief  justice, 
which  office  he  resigned  in  1823,  and  resumed 
the  practice  of  his  profession  at  Albany.  He 
was  for  some  years  mayor  of  that  city,  and  also 
represented  the  Albany  district  in  Congress.  In 
1844  he  presided  over  the  National  Whig  con- 
vention at  Baltimore.  His  energy,  resolution, 
and  high  legal  attainments  left  a  permanent 
impress  on  the  constitution  and  institutions  of 
New  York. 

Spencer,  George  John,  E.arl,  English  poli- 
tician and  bibliophile :  b.  Wimbledon,  Surrey,  I 
Sept.  1758;  d.  Althorp  10  Nov.  1834.  He  was 
educated  at  Harrow  and  Cambridge,  and  was 
elected  member  of  Parliament  for  the  county  of 
Northampton.  In  1783  he  became  Earl  Spen- 
cer. In  the  House  of  Lords  he  voted  with  the 
Whigs  till  the  period  of  the  French  Revolu- 
tion, when,  with  some  others  of  the  party,  he 
joined  the  party  of  Pitt.  In  1794-1801  he  was 
first  lord  of  the  admiralty  and  in  1806-7  was 
secretary  of  state  for  the  home  department. 
Earl  Spencer  was  president  of  the  Roxburghe 
Club  at  its  origination,  and  possessed  the  largest 
and  richest  private  library  in  the  world.  The 
foundation  of  his  library  was  laid  in  1789,  by 
the  purchase  of  books  in  all  parts  of  Europe. 
It  was  described  by  Dibden  in  'Ribliotheca 
Spenceriana'  (1814).  The  bulk  of  this  library 
is  now  included  in  the  Rylands  Library,  Man- 
chester. 

Spencer,  Herbert,  philosopher  and  expo- 
nent of  the  modern  philosophy  of  evolution,  was 
b.  Derby.  England,  27  April  1820 ;  d.  8  Dec. 
IQ03.  His  father  was  a  teacher,  a  nonconform- 
ist, who  was  for  years  a  Wesleyan,  but  who 
afterward  seceded  from  that  religious  body  and 
remained  to  the  end  of  his  life  somewhat  in- 
different to  outward  religious  forms,  although 
a  deeply  religious  man.  The  subsequent  tend- 
ency of  Spencer's  philosophy  was  indirectly, 
but  in  a  very  potent  way,  determined  by  the 
(■duration  that  his  father  gave  him  during  his 
childhood  and  early  youth.  It  was  an  educa- 
tion that  decidedly  tended  to  quicken  his  inter- 
est in  the  study  of  nature,  and  to  develop  his 
powers  of  independent  thought,  and  of  inquiry 
into  the  nature  of  things.  Furthermore,  the 
nonconformist  atmosphere  in  which  Spencer 
grew  up  strongly  tended  to  cultivate  in  his  mind 
political  liberalism  of  the  type  then  character- 
i'^tic  of  many  of  the  most  progressive  English 
niinds.  In  1837  Spencer  began  the  study  of  en- 
gineering under  Air.  Charles  Fox,  the  engineer 
of  the  Liindon  &  P.irn.iinghani  Railway,  then 
recently     constructed.     Spencer     continued     his 


work  in  the  service  of  the  railway,  with  soma 
interruption.s,  until  1841.  In  1843  he  went  to 
London  and  engaged  in  contributing  to  the  va- 
rious periodicals,  and  in  somewhat  varied  activi- 
ties of  a  miscellaneous  sort,  until  1850.  In  1842 
he  wrote  a  series  of  letters  to  'The  Noncon- 
formist'—  a  newspaper  then  recently  established 
as  an  organ  of  tlie  Dissenters.  The  letters 
dealt  with  some  principles  relating  to  the  in- 
fluence of  legislation  upon  social  processes,  and 
began  the  train  of  thought  which  Spencer  later 
developed  in  his  'Social  Statics.'  The  'Social 
Statics,'  his  first  book,  was  written  between 
1848  and  1850,  and  is  characterized  by  the  au- 
thor himself  as  "a  kind  of  natural  history-- 
ethics."  The  work  especially  maintains  the  doc- 
trine of  the  right  of  the  individual,  and  of  the 
necessity  for  noninterference  on  the  part  of  the 
government.  The  characteristic  of  Spencer's 
sociological  studies  at  this  time,  as  contrasted 
with  those  of  other  English  liberals  who  were 
his  contemporaries,  was  the  tendency  to  base 
the  doctrine  of  non-interference  upon  very  gen- 
eral considerations  derived  from  natural  history 
and  from  the  study  of  natural  law  in  general. 
Society,  like  the  individual  organism,  is,  so 
Spencer  now  teaches,  the  result  of  a  growth, 
which  is  subject  to  determinate  natural  condi- 
tions, which  in  consequence  tends  on  the  whole 
to  results  advantageous,  in  the  end,  to  indi- 
viduals, while  this  growth  of  society  cannot  be 
safely  interfered  with  by  artificial  devices.  A 
generalization  of  the  interests  which  Spencer 
thus  early  expressed  led  him  within  the  next 
few  years  to  a  study  of  the  processes  of  growth 
in  nature  in  tlieir  more  general  aspects.  Ac- 
cepting, almost  as  soon  as  he  distinctly  con- 
ceived of  it  at  all,  the  doctrine  that  all  living 
forms  are  the  result  of  natural  processes  of 
growth,  and  are  not  due  to  special  creation, 
Spencer  was  led  during  the  immediate  following 
years  to  an  efTort  to  formulate  in  general  terms 
the  "law  of  progress,"  or  of  development,  which 
he  conceived  to  be  common  to  all  such  processes 
of  growth.  In  1S54-5  he  wrote  the  first  edition 
of  his  'Principles  of  P.sychology,'  in  which  he 
endeavored,  first,  to  characterize  in  a  decidedly 
novel  way  the  nature  and  processes  of  life  in 
general,  and  then  to  apply  this  general  formula 
to  the  investigation  of  the  development  of  mind. 
Life,  Spencer  now  defines,  as  a  series  of  changes 
occurring  in  an  organism  in  such  ways  as  in- 
volve "a  continuous  adjustment  of  inner  rela- 
tions to  outer  relations."  The  mental  processes 
are  then  defined  as  a  special  accompaniment 
and  rcsidt  of  the  adjustment  in  question.  Be- 
tween 1856  and  1860  Spencer,  despite  consider- 
able interruption  through  ill  health,  published  a 
large  number  of  essays  in  various  periodicals, 
among  which  the  most  important  are:  (l)  the 
four  papers  which  were  later  brought  together 
in  his  volume  on  'Education,'  and  (2")  a  num- 
ber of  essays  tending  toward  the  final  expres- 
sion of  his  general  formula  for  evolution.  As 
Ixith  bodilv  and  mental  developnient  had  now 
come,  in  Spencer's  mind,  to  be  conceived  as 
subject  to  universal  and  common  laws,  he  began 
to  consider  the  possibility  of  a  system  of  philos- 
ophy in  which  the  general  process  of  evolution 
should  be  stated  in  terms  applicable  to  all 
kinds  of  development.  The  first  sketch  of  Ibis 
system  of  philosopliv  was  outlined  in  1858: 
and  in  iSTio  (he  definitive  programme  of  the 
'System   of  Synthetic    Philosophy'    was   written 
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out.  The  first  edition  of  the  'First  Principles,' 
■which  constituted  the  first  part  of  this  "sys- 
tem," was  prepared  between  iS6o  and  1862,  and 
was  issued  to  subscribers  in  parts.  The  second 
part  of  tlie  'System  of  Synthetic  Philosophy,' 
namely,  the  'Principles  of  Biology,'  was  issued 
between  1862  and  1867.  In  1867  Spencer  re- 
cast and  reissued  his  'First  Principles.'  Be- 
tween 1S67  and  1870  he  developed  a  new  state- 
ment of  his  'Principles  of  Psychology'  as 
modified  by  the  further  development  of  his 
doctrine.  The  'Psychology'  in  its  new  form 
was  finished  by  1872,  and  formed  the  third  part 
of  the  system.  The  plan  of  Spencer's  system 
required,  next  in  order,  the  application  of  his 
principles  to  the  study  of  sociology,  an  under- 
taking which  proved  to  require  a  longer  time 
than  Spencer  had  originally  contemplated.  In 
1872-3,  at  the  instance  of  Spencer's  American 
friend.  Prof.  E.  L.  Youmans,  Spencer  pre- 
pared, as  an  "extra  book" — not  a  part  of  the 
system  —  a  volume  for  the  International  Scien- 
tific Scries,  entitled  'The  Study  of  Sociology.' 
In  1874  the  first  volume  of  the  'Principles  of 
Sociology'  began  to  be  issued.  For  this  work 
Spencer  had  been  making,  since  1867,  and  with 
the  aid  of  secretaries,  the  elaborate  collections 
of  material  which  were,  in  a  series  of  years, 
published  under  the  title  'Descriptive  Sociol- 
ogy.' After  completing  the  first  volume  of  the 
'Principles  of  Sociology,'  Spencer  turned  for 
the  time  to  the  beginning  of  what  was  to  be  the 
last  division  of  his  system,  namely,  ethics,  and 
published,  in  1879,  the  'Data  of  Ethics.'  The 
succeeding  years,  until  the  completion  of  Spen- 
cer's system  in  1900,  were  principally  devoted 
to  the  preparation  of  the  second  and  third 
volumes  of  the  'Principles  of  Sociology,'  and 
to  the  completion  of  the  'Ethics.'  The  'De- 
scriptive Sociology'  continued  to  be  issued  until 
1881  in  parts.  From  time  to  time  throughout 
the  period  of  the  preparation  of  the  synthetic 
philosophy  Spencer  was  interrupted  for  greater 
or  shorter  intervals  by  ill  health.  But  he  never 
theless  found  time  to  prepare  and  to  publish  a 
considerable  number  of  essays  of  a  controver- 
sial character,  relating  to  his  system  and  to  its 
critics ;  to  contribute  also  to  various  topics  of 
current  discussion;  and  his  'Autobiography,' 
published  in  1904,  is  still  another  of  the  evi- 
dences of  his  extraordinary  productiveness. 

The  complete  list  of  Spencer's  works,  pub- 
lished during  his  lifetime,  in  the  form  which 
they  finally  assumed,  in  so  far  as  he  regarded 
them  as  worthy  of  permanent  place  among  his 
productions,  is  as  follows:  First,  the  'Synthetic 
Philosophy'  itself,  consisting  of  'First  Princi- 
ples,' one  volume;  'The  Principles  of  Biology,' 
two  volumes;  'The  Principles  of  Psychology,' 
two  volumes;  'The  Principles  of  Sociology.' 
three  volumes;  'The  Principles  of  Ethics.'  two 
volumes.  Second,  'Essays:  Scientific,  Political, 
and  Speculative.'  definitive  edition,  two  vol- 
umes. Third,  'Social  Statics,'  revised  edition, 
one  volume.  Fourth,  'The  Study  of  Soci- 
ology,' one  volume.  Fifth,  'Education,'  one 
volume.  Si.vth,  'Facts  and  Comments,*  one  vol- 
ume. Seventh,  'Various  Fragments,'  one  vol- 
ume. Eighth,  'The  Inadequacy  of  Natural 
Selection,'  one  volume.  Ninth,  'Descriptive 
Sociology.'  The  last  of  these  works  is,  in  the 
main,  a  collection  of  material  prepared  by  Spen- 
cer's assistants,  and  printed  as  such,  but  under 
Spencer's  direction. 


In  the  most  general  outlines,  what  is  charac- 
teristic of  the  philosophy  of  Spencer  may  be 
sketched  as  follows :  In  his  theory  of  know- 
ledge Spencer  has  many  features  in  common 
with  the  classic  English  empiricism.  But  this 
empiricism,  in  his  case,  is  modified  by  consid- 
erations due  to  the  doctrine  of  evolution. 
Knowledge,  namely,  as  he  teaches,  arises  not 
merely  through  the  experience  of  the  individual, 
but  through  the  experience  of  the  race,  so  that, 
in  the  individual,  inherited  intellectual  tenden- 
cies determine  the  recognition  of  certain  funda- 
mental truths  as  certain  and  unquestionable,  so 
soon  as  attention  is  attracted  to  tlie  matters 
which  tliese  truths  express.  Thus,  mathematical 
certainties  are  based  upon  a  kind  of  evidence 
which  the  individual  finds  to  be  absolute  and 
unquestionable,  but  which  the  e.xperience  of  the 
race  has  molded  into  their  present  forms.  In 
consequence,  when  we  inquire  into  the  founda- 
tions of  knowledge,  we  meet  with  certain  as- 
surances, which,  in  our  individual  cases,  are  t. 
be  tested  by  what  Spencer  calls  the  "universal 
postulate."  namely,  "the  inconceivability  of  the 
opposite."  That  is,  whatever  proposition  is  such 
that  the  experiment  of  trying  to  conceive  ii- 
opposite  to  be  true  persistently  fails,  is  to  be  re- 
garded as  a  primal  necessity,  and  is  to  be  ac- 
cepted as  true.  If  w-e  ask  how  the  human  rac. 
came  to  know  this  proposition  to  be  true,  the 
answer  is,  through  the  inherited  effects  of  ex- 
perience. But  if  we  ask  why  the  individual 
must  accept  it  as  true,  the  answer  is,  simply 
because  the  opposite  is  inconceivable.  Among 
the  principles,  thus  warranted  by  the  "uni- 
versal postulate."  the  principle  of  the  "per- 
sistence of  force"  is  prominent.  The  fundamen- 
tal principles  of  ethics  have  a  similar  foundation. 

Since  the  ultimate  source  of  our  knowledge 
lies  in  the  experience  of  the  race,  it  is  impos- 
sible cither  by  individual  observation  or  by 
means  of  the  inherited  effects  of  e.xperience,  to 
fathom  the  innermost  nature  of  the  real  world. 
We  can  know  only  the  world  as  it  appears  to 
beings  with  such  an  organization  as  the  process 
of  evolution  has  brought  to  pass  in  the  case 
of  our  race.  Any  effort  to  transcend  the  lim- 
itations thus  established  leads  into  the  region 
of  what  Spencer  calls  the  "Unknowable."  Yet 
it  would  be  wrong  to  endeavor  to  conceive  our 
world  as  merely  a  world  of  phenomena,  or  of 
contents  of  experience,  or  to  accept  any  form 
of  idealism.  For  the  test  of  the  "inconceivabil- 
ity of  the  opposite"  assures  us,  as  on?  of  the 
absolute  certainties,  that  a  world  of  genuine 
reality,  transcending  all  our  experience,  both 
exists  and  is  unknowable  to  us.  It  is  equally 
impossible  to  deny  (or  rationally  to  doubt)  the 
reality  of  such  a  world  and  to  attempt  any  posi- 
tive theory  as  to  what  its  ultimate  nature  is. 
Subjective  idealism,  denying  that  the  unknow- 
able exists  at  all,  is  therefore,  according  to 
Spencer,  quite  unthinkable.  But  every  effort  to 
give  a  positive  account  of  ultimate  reality  breaks 
down  by  leading  us  to  unavoidable  contradic- 
tions, such  as  are  involved  in  attempting  to 
conceive  the  world  in  its  wholeness,  as  either 
finite  or  infinite,  as  either  caused  or  uncaused, 
as  either  absolute  or  relative,  and  so  forth. 

All  such  epistemological  considerations,  how- 
ever, are  for  Spencer  mere  preliminaries.  His 
principal  philosophical  interest  lies  on  the  posi- 
tive side,  namely,  in  the  effort  to  reduce  to 
unity   the   laws   of   the   "knowable"   world,   that 
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is,  the  laws  which  govern  the  phenomena  of 
nature,  buch  a  unification  depends,  first,  upon 
recognizing  the  "persistence  of  force"  —  a  term 
by  means  of  which  Spencer  denotes  the  con- 
servation of  energy,  as  he  conceives  that  fact. 
In  practice,  however,  Spencer's  term  "persist- 
ence of  force*  is  applied  in  more  various  ways 
than  tliose  which  are  customary  in  case  of  the 
usual  doctrine  of  the  conservation  of  energy. 
The  "persistence  of  force,"  used  as  a  principle, 
guarantees  us  against  accepting  miracles, 
against  conceiving  anything  as  occurring  counter 
to  strict  natural  law,  against  accepting  the  doc- 
trine of  special  creation,  and  so  forth.  In  brief, 
the  doctrine  of  the  persistence  of  force  gives 
us  a  view  of  what  may  be  called  the  analytic 
unity  of  nature,  namely,  a  view  of  that  charac- 
ter which  is  common  to  every  sort  of  natural 
process. 

If,  however,  we  turn  from  the  considera- 
tion of  this  most  universal  aspect  of  nature  to 
a  study  of  the  various  types  of  natural  processes 
which  are  observable  when  we  consider  large 
masses,  or  series  of  natural  phenomena,  we 
come  hereupon  to  the  principles  characteristic 
of  what  may  be  called  the  synthetic  unity  of 
nature,  that  is,  of  that  unity  vv-hich  appears 
when  we  consider  the  entire  lives  of  organisms, 
or  the  histories  of  races  of  living  creatuies,  or 
the  history  of  planets,  of  solar  systems,  or,  in 
another  realm,  of  societies.  These  processes 
which  the  persistence  of  force  render  possible 
arc  of  two  general  types.  They  are,  namely. 
either  processes  of  evolution  or  processes  of 
dissolution.  Evolution  occurs  when  great  ag- 
»;regations,  such  as  have  just  been  mentioned, 
appear  and  grow  and  become  organized.  The 
formation  of  a  stellar  system,  the  solidification 
ijf  a  planet,  the  gradual  building  up  and  diversi- 
fication of  the  earth's  crust,  the  growth  of  a  race 
of  animals  or  of  plants,  the  life  history  of  an 
individual,  or  of  a  nation  —  these  are  processes 
of  evolution.  Dissolution  is  the  reverse  of  any 
of  these  processes.  When  an  aggregate  is  dis- 
integrated, dissolved,  or  otherwise  destroyed, 
when  an  organization  passes  away  or  disap- 
pears, we  are  therefore  dealing  with  dissolu- 
tion. 

Evolution  is  of  course  the  more  interesting 
of  these  two  processes.  It  possesses,  according 
to  Spencer,  two  characteristic  forms,  primary 
evolution  and  secondary  evolution  —  the  latter 
being  based  upon  the  former,  but  occurring  in 
less  frequent  instances,  although  these  instances 
arc  very  highly  interesting  and  important.  Tlic 
characteristic  of  the  primary  evolutions  is 
that  they  involve  "an  integration  of  matter  and 
a  dissipation  of  motion."  Such  processes  occur 
when  masses  of  matter  cool,  contract,  and  solid- 
ify—  as,  for  instance,  when  planets  are  formed. 
The  processes  of  secondary  evolution  are  ren- 
dered possible  by  the  fact  that  some  of  the 
bodies  subject  to  primary  evolution  do  not 
merely  contract  and  solidify,  but  also  pass 
through  a  stage  or  a  scries  of  stages  of  their 
existence,  in  which  they  predominantly  possess 
a  "plastic"  character.  "Plastic  bodies"  are  such 
as  are  sulTicieiitly  free  from  a  close  coherence 
of  parts  to  permit  of  easy  change  in  consec|uencc 
of  change  in  their  euviroiinient,  while  at  the 
same  time  these  plastic  bodies  are  sutTn-icntly 
coherent  to  retain  the  traces  of  disturbances 
which  have  happened  to  them.  Thus,  a  moun- 
•aiii   range,   subject   to  erosion,  not   only  yields 


in  numerous  ways  to  the  action  of  water  and 
of  weather,  but  retains,  in  a  great  variety  of 
ways,  the  traces  of  such  erosions  as  have  oc- 
curred in  the  past,  instead  of  being  swept  away 
at  once  by  a  single  flood,  as  a  smaller  mass 
might  be.  Again,  a  living  organism  is  a  plastic 
body,  so  full  of  internal  motion,  or  of  stored 
up  energy,  as  to  be  greatly  and  easily  disturbed 
by  its  environment,  while  at  the  same  time  it  is 
so  far  possessed  of  rigidity  in  its  structure  and 
in  its  way  of  responding  to  external  influences, 
that  traces  of  what  has  happened  to  it  remain, 
in  great  variety,  and  for  a  long  time,  or  even 
throughout  the  life  of  the  organism.  The  power 
of  an  organism  to  adjust  itself  to  new  condi- 
tions, in  combination  with  the  power  to  form 
and  retain  habits,  constitutes  the  basis  for  all 
the  higher  development  of  life.  All  such  powers 
depend  physically  upon  the  characteristics  of  the 
"plastic  bodies,"  and  the  process  of  organic  evo- 
lution is  altogether  to  be  described  as  due  to 
the  accumulation  of  such  secondary  evolution 
as  these  properties  of  plastic  organisms  make 
possible.  Since  the  brain  itself, -such  as  any 
higher  animal  possesses,  is  a  plastic  body,  the 
result  of  processes  of  aggregation,  and  is  itself 
on  the  way  toward  a  greater  solidification  (such 
as  occurs  in  old  age),  while  the  brain,  during 
youth  and  early  maturity,  is  at  once  extremely 
sensitive  to  disturbances  and  very  apt  to  retain 
the  results  of  former  disturbance  —  it  follows 
that  the  entire  evolution  of  the  mind,  which  so 
far  as  the  mind  is  knowable,  accompanies  the 
development  of  the  brain,  is  itself  to  be  de- 
scribed in  terms  of  the  properties  of  the  plastic 
bodies. 

In  consequence  of  the  fact  that  evolution,  so 
far  as  it  is  a  process  of  the  knowable  world,  is 
thus  a  result  of  "the  integration  of  matter  and 
the  dissipation  of  motion,"  and,  in  case  of  the 
secondary  evolutions,  is  a  result  of  the  forma- 
tion of  the  plastic  bodies,  it  follows  that  all 
evolutionary  processes  must  possess  certain  com- 
mon features.  The  primary  evolution,  otherwise 
called  "simple  evolution,"  consists  altogether  of 
the  formation  of  "coherent  aggregates,"  such 
as  result  whenever  bodies  solidify  and  part 
with  their  internal  energies.  The  secondary 
evolution,  also  called  "compound,"  includes 
changes  that  are  due  to  "differences  in  the  cir- 
cumstances in  the  difTcrent  parts  of  the_  aggre- 
gate." The  most  notable  result  of  these  internal 
differences  is  a  "transformation  of  the  homo- 
geneous into  the  heterogeneous."  Wherever  evo- 
lution lakes  place  in  a  plastic  body  such  increas- 
ing differentiation  is  inevitable,  the  reason  being 
that  the  traces  of  previous  changes  are  re- 
tained, and  are  made  the  basis  of  increasing 
variety,  as  the  traces  of  new  changes  arc  super- 
posed. In  the  more  complex  instances  of  sec- 
ondary evolution  the  transition  from  the  ho- 
mogeneous to  the  heterogeneous  is  long  con- 
tinued and  extremely  complicated.  It  is  ex- 
hibited not  only  in  the  structure  of  an  aggre- 
gate, but  in  the  functions  which  belong  to_  this 
aggregate,  in  case  the  aggregate  is,  like  a  living 
organism,  the  scat  of  a  great  variety  of  energies. 
The  inoreasing  complication  and  (lifTerentialion 
of  the  functions  and  habits  of  a  living  organism 
is  thus  the  result  nf  the  same  kind  of  process 
as  makes  its  appearance  even  in  inorganic  na- 
ture wherever  the  results  of  former  changes 
accnmiilatc  in  a  plastic  body.  Wherever  in- 
tegration and  increasing  heterogeneity  are  long 
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continued  and  important,  they  are  also  accom- 
panied by  an  increasing  definiteness  of  structure 
and  function,  which  Spencer  describes  as  due 
to  the  process  called  by  him  "segregation."  Se- 
gregation is  exemplified  wherever  the  outlines 
of  things  grow  sharper,  wherever  the  like  things 
of  the  natural  world  tend  to  be  grouped  near 
together,  or  the  unlike  things  to  be  kept  apart. 
For  certain  natural  forces,  whose  presence  in 
the  world  Spencer  extensively  illustrates,  are 
working  along  with  whatever  tends  to  differ- 
entiate phenomena  and  are  so  working  as  to 
tend  to  sort  out,  or  to  segregate,  like,  and  unlike 
things.  Such  forces  are  manifest  in  the  case  of 
the  formation  of  geological  strata  through  sedi- 
mentary deposits,  and  in  the  case  of  the  group- 
ing together  of  similar  organisms  in  societies, 
and  in  large  numbers  of  other  instances.  Segre- 
gation combines  with  differentiation,  and  with 
integration,  to  characterize  the  whole  evolution- 
ary process. 

As  has  just  been  suggested,  Spencer  also 
applies  these  ^principles  to  explain  the  laws  of 
social  structure  and  function,  and  to  describe 
the  evolution  of  society,  and  his  especial  inter- 
est in  all  these  considerations  lies  in  his  attempt- 
ing to  make  clear  the  unity  of  the  evolutionary 
processes,  whether  organic  or  inorganic. 

The  application  of  the  evolutionary  formula 
to  the  study  of  psychology  has  already  been  in 
general  indicated.  Mental  functions  grow  in  a 
way  that  is  precisely  parallel  to  the  growth  of 
certain  organic  structures  and  functions.  Con- 
sequently integration,  differentiation,  and  segre- 
gation can  be  traced  in  mental  life  as  well  as 
in  organic  life.  And  in  so  far  as  the  conditions 
of  mental  life  are  knowable  at  all,  these  con- 
ditions have  to  be  defined  in  the  terms  of  the 
same  evolutionary  formula  which  apply  to  plas- 
tic bodies  in  general,  that  is,  to  their  structure 
and  to  their  functions.  In  order  to  apply  these 
considerations  to  that  study  of  ethical  problems 
which  so  early  interested  him,  and  to  the  de- 
fence of  those  social  doctrines  which  he  so  early 
emphasized,  Spencer  laid  especial  stress  upon 
naturalism  in  ethics,  that  is,  upon  the  necessity 
of  consulting  the  natural  conditions  of  organic 
life  in  order  to  define  the  norms  of  conduct. 
Conduct  is  an  evolutionary  phenomenon  and 
is  to  be  considered  in  the  light  of  the  general 
formula  for  evolution.  Conduct,  for  instance, 
is  a  part  of  the  adjustment  of  the  organism  to 
its  environment,  and  is  to  be  judged  in  the 
light  of  the  laws  of  that  adjustment.  That 
conduct  which  secures  the  most  perfect  adjust- 
ment is  at  once  the  most  acceptable  to  society, 
and,  by  virtue  of  the  conditions  under  which 
mind  has  developed,  is  in  the  long  run  most  sat- 
isfactory to  the  individual  concerned.  For  in  case 
of  the  human  organism,  the  adjustment  of  inter- 
nal to  external  conditions  normally  occurs  in  so- 
ciety. Hence  such  adjusttnent  as  keeps  the 
individual  in  harmony  with  his  social  order  is 
conduct  of  the  type  favored  by  evolution.  The 
inherited  effects  of  experience  appear  in  those 
of  our  instincts  which  fit  us  for  harmonious 
social  life.  On  the  other  hand,  social  harmony 
does  not  mean  social  subordination.  Tlie  goal 
of  social  development  is  a  condition  of  equilib- 
rium in  which  the  individual  is  as  little  in- 
terfered with  by  his  society  as  possible,  in  so 
far,  namely,  as  interference  would  involve  coer- 
cion or  restraint.  Meanwhile,  as  this  goal  is 
approached,    the    individual    grows    increasingly 


differentiated  in  his  social  functions,  better 
adapted  to  a  wider  and  wider  range  of  social 
conditions,  and  more  definite  in  his  functions. 

Notable  in  Spencer's  work  has  been  his  at- 
titude toward  the  problems  of  past  and  of  con- 
temporaneous religion.  The  religions  of  the 
world  are  the  results  of  evolutionary  processes 
whose  knowable  aspect  Spencer  elaborately  dis- 
cusses in  his  'Sociology.'  Viewed  as  to  their 
contents,  they  have  always  included  efforts  to 
transcend  the  bounds  of  human  experience,  in 
a  word,  to  transcend  the  knowable.  But  in 
recognizing  the  existence  of  an  unknowable, 
the  synthetic  philosophy,  as  Spencer  maintains, 
has  itself,  in  a  measure,  justified  one  of  the 
deepest  religious  interests,  namely,  the  interest 
of  finding  ourselves  in  some  sort  of  relation  to 
a  power  which,  inscrutable  though  it  may  be. 
is  still  ever-present  and  is  the  source  of  all 
things. 

In  his  'Essays  on  Education'  Spencer  has 
made  prominent  the  importance  of  the  study  of 
natural  science,  and  has  emphasized  the  sig- 
nificance of  the  sort  of  training  which  he  him- 
self originally  received  from  his  father. 

In  sum,  Spencer  was  one  of  the  leaders  of 
the  age  in  which  the  modern  doctrine  of  evolu- 
tion came  into  prominence.  In  his  own  devel- 
opment he  was,  until  i860,  when  he  first  be- 
came acquainted  with  Darwin,  substantially 
independent  of  other  evolutionary  thinkers,  at 
least  among  his  contemporaries.  Indirectly,  and 
somewhat  unconsciously,  he  was  influenced  (as 
Professor  John  Dewey  has  pointed  out)  by  the 
tradition  of  l8th  century  French  philosophy; 
consciously  he  was  molded  by  the  English  lib- 
eralism of  his  time ;  and  less  prominently  he 
was  affected  by  the  Kantian  epistemology,  with 
its  limitation  of  human  knowledge  to  the  phe- 
nomenal world.  The  Kantian  influence  was 
indirect,  occurring  through  Spencer's  reading  of 
Hamilton  and  of  Mansel.  Spencer's  popular  in- 
fluence has  been  very  large  —  still  larger  in 
America  than  in  England.  His  most  notable 
undertaking  is  the  effort  to  formulate  the  doc- 
trine of  evolution  in  general  terms;  as  a  part 
of  the  undertaking,  his  work  in  psychology,  in 
sociolog}',  and,  to  a  less  degree,  in  educational 
theory,  and  in  ethics,  has  proved  widely  influ- 
ential. 

Bibliography. —  Mr.  F.  Howard  Collins  has 
written  an  'Epitome  of  the  Synthetic  Philos- 
oph)',*  authorized  by  Spencer  himself.  Spencer's 
'Autobiography'  has  already  been  mentioned. 
The  present  writer  has  attempted  a  brief  esti- 
mate and  review  of  Spencer's  contribution  to 
the  concept  of  evolution  in  the  volume  entitled 
'Herbert  Spencer,'  published  in  1904,  and  con- 
taining also  personal  reminiscences  of  Spencer 
by  James  Collier. 

Josi.\H    ROYCE, 
Professor  of  Philosophy,  Harvard  University. 

Spencer,  Jesse  Ames,  Protestant  Episcopal 
clergj-man.  author,  and  educator:  b.  Hyde  Park, 
N.  Y.,  17  June  1816;  d.  Passaic,  N.  J.,  2  Sept. 
1898.  Having  graduated  from  Columbia  Uni- 
versity and  completed  in  1840  a  course  in  the- 
ology at  the  General  Theological  Seminary,  he 
entered  the  ministry,  becoming  rector  of  Saint 
James  Church,  Goshen.  N.  Y.,  where  he  re- 
mained for  two  years.  He  then  became  profes- 
sor of  L,Ttin  and  Oriental  languages  at  Burling- 
ton  College,    1849-50 ;    accepted   the   position   of 
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editor  and  secretary  of  the  Episcopal  Sunday 
School  Union  and  Church  Book  Society,  serv- 
ing from  1851-7;  for  two  years,  186.^-5,  was  rec- 
tor of  Saint  Paul's  Church,  Flatbush,  L.  I.;  and 
from  1860-79  was  Greek  professor  in  the  Col- 
lege of  the  City  of  New  York,  and  profesor 
emeritus.  1879-81.  He  published:  "The  Chris- 
tian Instructed  in  the  Ways  of  the  Gospel  and 
the  Church'  (1844);  'History  of  the  English 
Reformation'  (1846);  <The  East:  Sketches  of 
Travel  in  Egypt  and  the  Holy  Land'  (1850); 
"History  of  the  United  States  from  the  Earliest 
Period  up  to  the  Death  of  President  Lincoln' 
(1856-69):  'Greek  Praxis'  (1870):  'The 
Young  Ruler  who  Had  Great  Possessions' 
(1871):  Pycroft's  'Courses  in  English  Reading' 
(1873)  ;  'Sketch  of  the  History  of  the  Protes- 
tant Episcopal  Chmch  in  the  United  States' 
(1878);  'The  Lost  Five  Things:  Studies  in 
Eschatology'  (1887);  "Memorabilia:  Recollec- 
tions of  Sixty  Years,  1826-86'  (1890)  ;  etc.  He 
also  edited  six  volumes  of  Arnold's  series  of 
Greek  and  Latin  text-books  (1846-50):  'New 
Testament  in  Greek,  with  Critical  and  Exeget- 
ical  Notes  on  the  Gospel  and  the  Acts  of  the 
Apostles'  (1847);  "Caesar's  Commentaries' 
(1848):  Trench's  "Poems'  (1856):  Crosby's 
"Xenophon's  Anabasis'  (1875):  'The  Young 
Churchman's  Miscellany'  (1846-68);  etc.  In 
1883  the  House  of  Bishops  appointed  him  cus- 
todian of  the  Standard  Bible. 

Spencer,  John  Canfield,  American  lawyer: 
son  of  .Ambrose  Spencer  (q.v.)  :  b.  Hudson,  N. 
Y.,  8  Jan.  1788;  d.  Albany,  N.  Y.,  18  May  1855. 
He  was  graduated  from  Union  College  in  1806, 
was  private  secretary  to  Governor  Tompkins  in 
1807-9,  and  in  the  latter  year  was  admitted  to 
the  bar.  In  i8u  he  became  master  in  chancery, 
was  appointed  judge-advocate-general  on  the 
northern  frontier  in  1S13,  and  assistant  attorney- 
general  of  New  York  in  1815.  He  served  in 
Congress  in  1817-19,  was  a  member  of  the  State 
assembly  in  1819-20,  acting  as  speaker  in  the 
latter  year,  and  in  1824-8  he  was  State  senator. 
He  was  one  of  the  commissioners  to  revise  the 
Statutes  of  the  State  of  New  York  and  was  spe- 
cial attorney-general  in  the  prosecution  of  the 
Masonic  murder  of  William  Morgan  (q.v.).  In 
1839-41  he  was  secretary  of  state  and  superin- 
tendent of  common  schools  and  in  the  last 
named  year  was  appointed  secretary  of  war  by 
President  Tyler.  He  was  transferred  to  the 
treasury  department  in  1843,  but  resigned  in  the 
following  year  because  of  his  disapproval  of  the 
annexation  of  Texas.  He  thereupon  resumed 
his  law  practice,  was  afterward  a  member  of 
various  State  commissions,  was  actively  instru- 
mental in  introducing  an  improved  common 
school  system,  and  the  organization  of  the  State 
asylmn  for  idiots  was  due  largely  to  his  efforts. 
He  edited,  with  preface  and  notes,  Henry 
Reeve's  translation  of  Tocqueville's  'Democ- 
racy in  America'  (2  vols.  1838),  and  was  joint 
author  of  'Revision  of  the  Statutes  of  New 
York'  (3  vols.  1846).  Consult  Proctor,  'Review 
of  John  C.  Spencer's  Legal  and  Political  Career' 
(1886). 

Spencer,  Joseph,  .-Xmcrican  soldier:  b.  East 
Iladdaui,  Coiui,,  1714:  d.  there  13  Jan.  1789. 
He  entered  the  Northern  army  in  1758,  rose  to 
the  rank  of  colonel,  and  in  1775,  at  the  sugges- 
tion of  Washington,  was  appointed  brigadier- 
general  by  Congress.     He  took  umbrage  at  the 


promotion  of  Gen.  Israel  Putnam  and  was  about 
to  withdraw  from  the  army  but  decided  to  re- 
main and  served  around  Boston  until  its  evac- 
uation. He  was  then  transferred  to  the  defense 
of  New  York,  promoted  major-general  in  1776, 
and  in  1778  he  was  placed  in  command  in  Rhode 
Island.  He  assembled  his  forces  at  Providence, 
but  after  several  weeks  his  proposed  movement 
against  the  British  at  Newport  proved  a  failure 
and  the  militia  was  disbanded.  He  was  severely 
censured  for  his  part  in  the  failure  of  the  ex- 
pedition but  was  acquitted  by  the.  court  of  in- 
quiry. He  resigned  from  the  army  upon  the 
order  by  Congress  for  an  investigation  and  there- 
after lived  in  retirement. 

Spencer,  Joseph  William,  American  geolo- 
gist: b.  Dundas,  Canada,  26  March  1850.  After 
graduating  from  McGill  University,  'Montreal, 
in  1874,  where  he  took  first  honors  in  geology 
arid  mineralogy,  he  studied  at  the  University  of 
Gottingcn,  Germany,  whence  he  was  graduated 
Ph.D.  in  1877.  In  1877  he  was  appointed  sci- 
ence master  at  the  Collegiate  Institute  at  Ham- 
ilton, Ontario;  in  1880  became  vice-president 
and  professor  of  geology  in  King's  College, 
Nova  Scotia;  in  18S2  accepted  the  chair  of 
geology  in  the  University  of  Missouri,  remain- 
ing there  till  1887:  and  was  State  geologist  of 
Georgia  from  188S-93.  He  designed  the  mu- 
seum building  for  the  University  of  Missouri 
and  procured  many  of  the  specimens  for  the 
geological  ^  department.  In  1893,  having  come 
to  New  York,  he  became  dissatisfied  with  the 
iechnical  publications  of  the  experimental  sta- 
t'Oi's  and  induced  the  legislature  to  appropriate 
$3,000  for  university  extension  of  agriculture, 
the  money  being  placed  with  Cornell  Univer- 
sity, part  for  carrying  the  Agricultural  College 
to  the  farmer  and  part  for  the  Experimental 
Station.  In  1896  he  was  placed  in  charge  of 
the  department  for  a  farmer's  correspondence 
reading  course  and  later,  with  the  aid  of  the 
Department  of  Public  Instruction,  succeeded  in 
introducing  agriculture  under  the  name  of  "na- 
ture study"  into  the  public  schools.  He  has 
written:  'Niagara  Fossils'  (1884);  'Glacial 
Erosion  in  Norway'  (1887);  'Geological  Sur- 
vey of  Southwestern  Georgia'  (1891)  ;  'Geolog- 
ical Survey  of  the  Paleozoic  Belt  of  Georgia' 
(1893):  'Origin  of  Niagara  Falls  and  History 
of  the  Great  Lakes'    (1895)  ;  etc, 

Spencer,  Piatt  Roger,  American  penman: 
b.  East  Fishkill,  N.  Y.,  7  Nov.  1800;  d.  Geneva, 
Ohio,  16  May  i8(>4.  At  15  he  taught  his  first 
writing  class;  and  from  1816-21  was  employed 
as  a  bookkeeper.  He  then  studied  law  and  later 
became  a  teacher  in  the  common  schools.  He 
was  instrumental  in  the  eslahlishment  of  busi- 
ness colleges  throughout  the  United  States,  and 
published  'Spencer  and  Rice's  System  of  Busi- 
ness and  Ladies'  Penmanship'  ;  "Spcncerian  or 
Semi-Angular  Penmanship.*  What  is  known  as 
Spcncerian  pemnanship  derives  its  name  from 
him  as  its  exponent. 

Spencer,  Sara  Andrews,  .Xnuriran  social 
refornu-r:  b.  Savoua,  Slenbcii  Cnunly,  N.  Y.,  2I 
Oct.  1837.  She  was  gr.idualeil  fmiii  the  Saint 
Louis  Normal  School.  1856,  ;in<l  w.is  married  to 
H.  C.  Spencer  in  18(14.  Having  removed  to 
Washington  she  with  72  other  women  attempted 
to  register  and  vole  in  1871  but  was  refused. 
She  then  brought  suit  which  resulted  in  decisions 
of  the  Supreme  Court  of  the  District  of  Coluin- 
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bia  and  the  Supreme  Court  of  the  United  States 
that  women  could  not  vote  without  local 
enabling  legislation.  She  was  instrumental  in 
the  passage  of  a  bill  in  the  District  of  Columbia. 
1873.  for  the  rescue  of  outcast  girls,  and  was 
secretary  of  the  National  Woman  Suffrage  As- 
sociation 1874-81  and  president  of  the  Woman 
Franchise  Association  of  the  District  of  Colum- 
bia 1871-76.  She  has  published  'Problems  of  the 
Woman  Question;*  'Thirty  Lessons  in  the  Eng- 
lish Language.' 

Spencer,  Iowa,  city,  county-seat  of  Clay 
County :  on  the  Little  Sioux  River,  and  on  the 
Chicago.  Milwaukee  &  St.  Paul  railroad ;  75 
miles  northwest  of  Fort  Dodge  and  80  miles 
northeast  of  Siou.N;  City.  It  is  in  an  agricultural 
and  stock-raising  region.  Its  chief  industries  are 
connected  with  farm  and  dairy  products.  It  is 
the  commercial  centre  of  nearly  all  of  Clay  and 
the  adjoining  counties.  It  makes  large  ship- 
ments of  corn,  wlieat.  live-stock,  vegetables,  .and 
dairy  products.  There  are  a  high  school,  public 
elementary  schools,  a  private  commercial  school, 
and  a  library.  The  two  banks  have  a  combined 
capital  of  $125,000.  There  are  two  private  banks. 
Pop.    (1890)    1,813;    (1900)   3.095. 

Spencer,  Mass.,  town,  one  of  the  county- 
seats  of  Worcester  County ;  on  the  Boston  & 
Albany  railroad ;  about  12  miles  west  of  Worces- 
ter. It  is  in  a  beautiful  region,  about  1,000  feet 
above  sea-level  and  surrounded  by  farm  lands. 
It  was  settled  in  1717  by  Nathaniel  Wood.  Or- 
iginally it  was  a  part  of  Leicester,  and  in  1744 
it  was  made  the  West  Parish  of  Leicester,  and  in 
1753  was  incorporated  as  a  town  with  the  name 
of  Spencer.  In  1744  its  first  church  was  organ- 
ized. It  has  a  large  boot  and  shoe  factory, 
woolen  mills,  vinegar  works,  and  wire  works. 
The  boot  and  shoe  factory  is  said  to  be  the 
large.st  in  the  world.  There  are  seven  churches, 
the  David  Prouty  high  school,  public  and  parish 
elementary  schools,  and  the  Richard  Sugden 
Public  Library,  opened  in  1857.  There  are  a 
national  and  a  savings  bank ;  the  national  bank 
has  a  capital  of  $100,000.  The  government  is 
administered  by  a  board  of  five  selectmen. 
Pop.   (1890)  8,747;   (1900)  7,627. 

Spencer  Gulf,  Australia,  a  large  inlet  of 
the  Indian  Ocean  indenting  the  south  coast  of 
South  .Australia  between  Eyre  and  York  Penin- 
sula. Fifty  miles  wide  at  the  entrance,  it  widens 
to  nearly  100  miles,  and  then  narrows  gradually 
into  a  fiord  at  Fort  Augusta,  nearly  200  miles 
inland. 

Spence's  Metal,  a  substance  made  by 
melting  together  a  metallic  sulphide  with  sul- 
phur. It  can  be  colored  to  imitate  bronze  and 
other  metals.  Spence's  metal  was  first  made  in 
1879. 

Spen'der,  James  Alfred,  English  journalist 
and  author :  b.  Bath.  Somerset,  1862.  He  was 
educated  at  Balliol  College,  Oxford,  was  editor 
of  'Eastern  Morning  News,'  Hull,  1886-90,  and 
in  1893  became  assistant  editor  of  the  Westmin- 
ster Gacctte,  a  Liberal  paper  then  founded.  He 
has  been  its  editor  since  i8g6  and  has  published 
an  important  work  on  'The  State  and  Pensions 
in  Old  Age'  ;  and  'The  New  Fiction  and  Other 
Papers.' 

Spen'love  -  Spen'love,  Frank,  English 
painter:    b.     Sterling,    Scotland,     i866.     At    the 


Paris  Salon  his  'Funerailles  dans  les  Pays  Bas* 
was  awarded  the  gold  medal  of  Paris,  and 
purchased  for  the  Lu.xembourg  (1901).  He  ex- 
hibited at  the  Royal  Academy  for  the  first  time 
in  1886  and  has  been  represented  there  every 
year  since.  Among  his  landscapes  and  genres 
may  be  mentioned :  "After  Summer  Days' ; 
'Night's  Awakening'  ;  'Gilded  Pastures'  ;  'Over 
the  Valley';  'Avenues  of  Gold';  'Picardy'; 
'The  Hurrying  Storm' ;  'A  Winter's  Tale — 
Funeral  Blessings,  Holland'  ;  'Unto  This  Last — 
The    Pilot's    Funeral' ;    'Too    Late'  ;    'Darsham 
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'Autumn    Glory';     'The    Little    White 


Cross';    'Grey   of  the   Morn';    'In   the   Shadow 
of  the  Church' ;  etc. 

Spenser,  Edmund,  English  poet :  b.  London 
(probably  in  East  Smithfield  near  the  Tower) 
ca.  1552;  d.  W'estminster,  16  Jan.  1599.  He  was 
the  eldest  son  of  Elizabeth  (ci.  'Amoretti,' 
LXXIV)  and  (perhaps)  John  Spenser,  "free 
journeyman"  in  the  "arte  or  mysterie  of  cloth- 
makynge,"  in  1566  with  one  Nicholas  Peele, 
"sheerman"  in  Bow  Lane.  A  "John  Spenser, 
son  of  John  Spenser,  gent.."  known  to  have 
followed  the  poet  through  the  same  school  and 
college,  may  have  been  a  younger  brother.  In 
the  Burnley  district  of  N.  E.  Lancashire  there 
was  a  family  of  Spensers,  among  whom  the 
names  John.  Edmund,  Lawrence  were  common. 
The  poet  had  a  son  Lawrence.  Edmund  also 
shared  in  the  benefactions  of  Dean  Nowell, 
relative  by  marriage  of  the  Lancashire  Spensers. 

This  commonplace  upcountry  stock  hardly 
invited  celebration  from  the  ambitious  Court 
poet ;  but  the  Spencers  of  Althorpe,  Northamp- 
tonshire, were  a  kinsfolk  to  be  claimed  and  pro- 
claimed. And.  after  1590  at  least,  three  daugh- 
ters of  Sir  John  Spencer,  head  of  that  "house  of 
auncient  fame,"  acknowledged  and  patronized 
their  now  famous,  if  still  impecunious  connec- 
tion ;  he  in  return  is  profuse  with  dedication  and 
complimentary  allusion.  To  one,  Elizabeth, 
Lady  Carey,  he  writes,  dedicating  'Muiopot- 
mos* :"....!  have  determined  to  give  myself 
wholy  to  you.  as  quite  abandoned  from  myselfe, 
and  absolutely  vowed  to  your  services."  No 
doubt  solely  on  the  strength  of  this  "platonic* 
vow.  Nashe  two  years  later  (1593)  assured  Lady 
Carey  in  his  dedication  of  'Christs  Tears  over 
Jerusalem'  that  "Fame's  eldest  favorite.  Maister 
Spenser,  in  all  his  writings  he  prizetli  you." 

To  his  father's  association  with  the  Merchant 
Taylors'  Company,  and  to  Dean  Nowell's  help. 
Spenser  apparently  owed  an  excellent  education. 
The  recently  (1561)  founded  Merchant  Taylors' 
School  offered  free  tuition  to  100  poor  boys,  and 
the  "free  journeyman's"  son  was  doubtless  one 
of  these.  Later,  at  Pembroke  College,  Cam- 
bridge he  matriculated  20  May.  1569.  as  a 
"sizar,"  or  student  who  for  certain  services  was 
exempted  from  fees  and  given  board  and  cloth- 
ing. Moreover,  Dean  Nowell's  accounts  (ed. 
Grosart.  1877)  show  several  gifts  of  monej'  from 
1569  on;  and  already  in  1569  Spenser  was  earn- 
ing money  himself.  At  least,  certain  sonnets  in- 
cluded by  Ponsonby  in  the  'Complaints'  of  1591 
are  manifest  revisions  from  a  certain  'Theatre 
for  Worldlings'  of  1569.  This  was  an  English 
translation  of  a  Protestant  polemical  miscellany 
by  a  Flemish  refugee  physician,  John  Vander 
Noodt.  resident  at  Christ  Church  school,  and 
very    likely    known    to    ]\Iulcaster,    master    of 
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Merchant  Taylors'  School.  Mulcaster's  boys 
were  especially  trained  in  Italian  and  French, 
and  young  Spenser  may  well  have  been  recom- 
mended to  Vander  Noodt  for  the  job.  More- 
over, Spenser  was  almost  certainly  behind  Pon- 
sonby  in  the  publication  of  the  'Complaints;' 
and  abundant  internal  evidence  makes  for  the 
authenticity  of  the  translated  sonnets.  These 
are  from  the  'Songe'  added  to  Du  Bellay's 
'Antiquitez  du  Rome,'  and  Marot's  version  in 
sonnets  of  Petrarch's  canzone  "Standomi  un 
giorno,  solo,  alia  fenestra."  They  illustrate 
interestingly  the  early  maturing  of  the  poet's 
elegiac  Puritanism,  stately  archaic  diction,  and 
flexible  verse.  Though  rhymed  for  the  'Com- 
plaints,' the  Bellay  "sonnets"  of  1569  are  in  a 
blank  verse  better  modulated  than  any  other 
between  Surrey  and  Marlowe. 

Spenser  took  his  B.  a.  at  Cambridge  1573; 
M.  .\.  1576.  Allowances  for  protracted  illnesses 
indicate  delicate  health ;  but  he  was  clearly  an 
eager,  if  discursive,  student.  Following  Mul- 
caster's  lead,  he  read  widely  Italian  and  French 
literature  as  well  as  classic,  the  older  English 
authors — especially  Chaucer  and  Langland, 
moral  and  natural  philo.sophy — especially  the 
hybrid  Platonism  of  the  period.  Harvey's  nick- 
names for  him — "Italianate  Seignor,"  "Your 
French  Monsieurship,"  etc., — recognize  his 
cosmopolitan  tastes.  Training  and  temperament 
made  him  sharply  partisan  for  the  Puritans, 
whose  leader  in  the  University,  Cartwright,  was 
driven  from  his  chair  of  divinity  in  1570. 

The  young  Master  of  Arts  probably  did  not 
seek  a  fellowship.  Had  he  failed,  his  friend 
Harvey  was  not  the  man  to  have  kept  silence. 
Jlore  poet  than  scholar,  Spenser  doubtless,  like 
other  needy  Elizabethan  poets,  looked  to  place 
and  patron,  and  became  first,  it  would  seem, 
tutor  or  secretary  in  the  family  of  a  lady  of  rank 
in  the  "North  partes"  of  England;  and  was  then, 
upwards  of  a  year  later,  called  by  Harvey  to 
Kent  "for  his  more  preferment." 

This  "Gentlewoman  of  no  meane  house"  in 
the  "North  partes"  is  the  "Rosalindc"  of  the 
'Shepheards  Calendar' ;  and  the  poet's  pretence 
of  blighted  passion  implies  probably  no  more 
than  regulation  "loving"  gratitude  to  lady- 
patron.  He  was,  as  she  put  it,  "her  Seignor 
Pegaso."  Twelve  years  later,  in  'Colin  Clouts 
Come  Home  Againc,'  he  defends  her  against  the 
charge  of  disloyal  cruelty  by  pretty  clear  intima- 
tion that  his  "passion"  had  been  but  "Platonic" 
tribute. 

The  editor  of  the  'Calendar'  says  that  the 
name  "Rosalindc"  "being  wel  ordered,  wil  be- 
wray the  very  name  of  hys  love  and  mistresse" ; 
and  the  hint  may  have  enlightened  a  select  few. 
But  the  possil)le  anagrams — if  anagram  is  meant 
— of  "Rosalindc"  arc  many;  and  the  "feigned 
name"  seems  too  good  to  be  a  strict  anagram. 
Solutions  have  been  numerous,  but  unconvinc- 
ing. That  she  was  a  Lancashire  "lasse"  met  by 
the  young  graduate  on  a  visit  to  his  relatives 
there,  seems  unlikely:  an  ambitious  youth  would 
hardly  seek  preferment  among  small  farmers  in 
a  remote  rural  corner  of  England.  The  as- 
serted Lancashire  setting  and  dialect  of  the 
'Shephenrds  Calendar'  are  uncritical  myths:  sel- 
ling and  language  are  not  local,  but  literary  and 
composite,  artificial  rustic  ("Doric")  and  con- 
ventional "Arcadian."  Moreover,  there  is  Au- 
brey's  statement,  on   the   asserted   authority  of 


John  Dryden,  that  "Rosalindc"  was  a  "kins- 
woman" of  Sir  Erasmus  Dryden's  wife,  who 
was  a  daughter  of  William  Wilkes  of  Hodnell, 
Warwickshire,  a  place  not  far  from  the  Cots- 
wold  Hills.  Whatever  difficulties  may  lie  in 
calling  these  hills  "North  partes,"  at  least  Dray- 
ton, in  one  of  his  eclogues,  set  "Rosalinde" 
there. 

From  these  "North  partes"  Spenser  was 
called  to  become  "the  Southerne  shepheardes 
boye"  in  Kent.  Through  the  "shepheard,"  ac- 
ceptcdly  Sir  Philip  Sidney,  he  may  presently 
have  been  made  secretary  to  Sir  Henry  Sidney, 
Lord-Deputy  in  Ireland.  At  least,  in  the  'Veue 
of  the  Present  State  of  Ireland'  (Globe  cd.,  p. 
636),  Irenxus,  Spenser's  general  mouthpiece 
professes  to  have  witnessed  the  execution  of 
"Murrogh  0-Brein,"  i  July  1577. 

Two  years  later,  5  Oct.  1579.  Spenser  appears 
in  the  service  of  Sir  Henry's  brother-in-law, 
Leicester,  and  writing  to  Harvey  from  Leicester 
House.  This  letter  and  another,  with  Harvey's 
answers,  were  published,  presumably  by  Harvey, 
a  year  later.  They  reveal  1579-80  as  the  poet's 
annus  mirabilis.  Brimful  of  publi.-ihing  proj- 
ects, eager  for  literary  reforms,  received  at 
Court,  had  "in  some  use  of  familiarity"  by  such 
high  society  as  Sidney  and  Dyer,  and  by  pretty 
women  (to  .sober  Harvey's  sage  alarm), ^before 
the  year-end  he  had  achieved  the  programme 
of  a  new  poetic  school,  written  its  manifesto,  and 
outlined  his  own  chief  works  to  come.  Among 
other  projects,  he  informs  his  somewhat  scepti- 
cal friend  of  a  great  Continental  trip  on  Leices- 
ter's business.  Then  suddenly,  as  it  seems,  all 
this  stops.  He  arrives  in  Dublin,  12  Aug.  1580, 
secretary  to  the  new  Lord-Deputy,  Lord  Grey 
de  Wilton. 

Meanwhile,  but  one  of  his  several  finished 
poems  had  been  printed;  and  this  under  a 
pseudonym,  and  ostensibly  on  a  friend's  re- 
sponsibility. The  'Shepheards  Calendar,'  fin- 
ished before  10  April  1579 — date  of  the  editor's 
epistle  to  Harvey. — but  not  "entered"  until 
December  5,  appeared  soon  afterward,  em- 
bedded in  a  literary  apparatus  full  of  mystifica- 
tions. Secrecy,  however  open,  was  in  the 
"amorist"  code.  More  importantly,  the  "theo- 
logical" eclogues  expressed  opinions  close  to 
treasonable,  and  preferred  unpleasant  personal 
charges.  The  editor,  "E.  K.,"  played  his  part 
well,  being  at  times  clairvoyant  of  the  author's 
secret  meanings,  at  other  times  obtuse  as  "Ig- 
naro"  himself.  He  was  doubtless  Edward 
Kirke,  once  with  Spenser  at  Pembroke  College; 
but  much  of  the  "glossc"  must  have  been  in- 
spired, if  not  dictated,  by  Spenser  himself,  who, 
if  perhaps  "fnrre  estraungeel"  in  .April,  was  cer- 
tainly in  London  in  October  157Q. 

The  'Shepheards  Calendar' — perhaps  so- 
called  from  a  popular  almanac,  the  'Kalender  of 
Shcpherdes' — contains,  as  its  sub-title  indicates, 
"twelve  aeglogues  proportionable  to  the  twelve 
moncthes."  It  was  dedicated  to  Sir  Philip  Sid- 
ney. The  "aeglogues"  are  of  the  Renaissance 
courtly  type,  in  no  proper  sense  poems  ol  coun- 
try life.  The  nature  described  is  ".Arcadian"; 
the  (lescriplinn  <lecoralive;  the  real  appeal  per- 
sonal and  polemical.  Tribute  to  a  past  patron, 
"Rosalindc," — to  a  present  patron.  Leicester,  in 
the  dirge  for  his  kinswoman,  "Dido." — to  a 
hoped-for  patron,  the  Queen,  in  the  "layc  of 
Elisa" ;    partisan    support    of    Leicester's    Puri- 
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tanism  against  Burghley's  "Anglicanism";  proc- 
lamation of  his  own  Platonist  poetics — such 
are  the  live  interests;  the  rest,  as  E.  K.  says,  is 
"recreative,"  little  neo-classic  idyls  in  porcelain. 
Such  "pastoralism"  is  a  poetry,  not  of  nature, 
but  of  art. — goldsmith's  art  for  nicety  and 
"curious  felicity"  of  detail.  The  'Calendar'  is 
the  first  English  poem  which  rivals  the  poetic 
virtuosity  of  Renaissance  Italy  and  France. 

But  "Immerito"  justifies  his  editor's  title  of 
the  "new  Poet"  in  a  larger  sense.  He  appears 
in  the  'Calendar,'  like  his  master  Du  Bellay  in 
the  'Defifence  et  Illustration  de  la  Langue  Fran- 
coyse.'  as  the  spokesman  of  a  school  of  "new 
poets" — Sidney,  Dyer,  Fulke  Greville.  and  per- 
haps others — who  form  an  "Areopagus,"  in 
emulation  of  the  "Pleiade,"  to  promulgate  in 
England  the  tenets  of  Du  BcUay's  and  Ron- 
sard's  poetic  reform.  The  poet  is  to  be  "de- 
fended" as  an  inspired  teacher,  born  not  made, 
but  needing  "laboure  and  learning"  fitly  to  un- 
derstand and  to  express  his  high  message.  By 
him  the  common  speech  must  be  "ennobled" 
(illustn'c')  by  art  into  a  really  "poetic  diction," 
— inversely  to  Wordsworth's  contention.  The 
new  poet's  method  is  to  be  "assimilative  imita- 
tion" of  the  classics  primarily,  but  with  a  judi- 
cious eye  to  the  best  among  modern  and  national 
models.  Spenser's  own  pronouncement,  'The 
English  Poete,'  was  not  printed :  Sidney  may 
have  worked  it  into  his  own  'Defense  of  Poesie,' 
the  Platonist  doctrine  of  which  concurs  with 
Spenser's.  The  question  of  "classical"  metres 
was  discussed  by  the  "Areopagus",  as  it  had 
been  by  the  "Pleiade";  but  the  ""Harvey-Spenser 
correspondence  has  exaggerated  its  importance 
for  the  English  school. 

Spenser  aspired  early  to  be  the  English  "Vir- 
gil"— the  '^'pocta  )wz'iis'>  of  his  own  day — and  in 
1579  had  already  begun  the  epic  designed  to 
follow  his  "low-flying"  pastoral  as  the  'Aeneid' 
followed  the  'Bucolica.'  Such  indeed  was,  as 
E.  K.  says,  the  common  aspiration  of  Renais- 
sance poets.  Du  Bellay  eloquently  demanded 
for  France  a  ^'loiig  po'eine'"  worthy  to  stand  with 
the  'yEneid'  and  the  'Orlando  Furioso.'  For 
the  Renaissance,  however,  Virgil  was  more  than 
the  poetic  historian  of  the  founding  of  Rome — 
the  "romanus  Vcrgilius^''  of  Petronius:  he  was 
also  the  moral  allegorist  of  JMacrobius  and 
Petrarch,  and  the  unwitting  Christian  prophet  of 
Dante.  Spenser's  first  idea  was,  apparently,  to 
re-express  these  patriotic,  moral,  and  religious 
motifs  in  the  style  of  the  'Orlando  Furioso,'— 
thus  satisfying  the  eclectic  ideal  of  the  new 
school.  In  15-g  he  sent  Harvey  a  draft  of  his 
resulting  'Faerie  Queene.'  But  Harvey  was  un- 
convinced by  this  attempt  to  "overgo"  Ariosto; 
and  Spenser  worked  away  in  silence  for  ten 
years.  Of  the  'Faerie  Queene'  of  1590  Harvey 
was  loud  in  praise;  and  in  fairness,  we  may 
presume  a  radical  recasting. 

Until  Lord  Grey's  retirement,  August  1582, 
Spenser  was  his  secretary.  By  March  1581,  he 
had  also  purchased  from  Ludowick  Bryskett  ap- 
pointment, with  right  of  deputy,  as  registrar  or 
clerk  of  the  Faculties  of  the  Court  of  Chancery 
in  Dublin.  He  began,  too,  a  series  of  land- 
speculation,--first  buying,  to  sell  immediately. 
Abbey  Enniscorthy  in  county  Wexford,  and  an 
Abbey  in  New  Ross.  Next,  January  1582,  he 
leased  for  si.x  years  the  Dublin  residence  of  the 
attainted  Lord  Baltinglass,  and  secured  a  "cus- 


todiam"  of  Newlands  in  Kildare.  property  of  a 
relative  of  Baltinglass.  On  August  24  he  leased 
for  60s.  a  year  "the  dissolved  house  of  Friars 
Minor  of  the  New  Abbey,  in  the  county  of  Kil- 
dare,  with  its  possessions" ;  and  resided  there  at 
least  during  1583-4.  when  he  served  as  a  com- 
missioner of  musters  for  the  county.  In  1590 
his  lease  of  New  Abbey  was  forfeited  for  non- 
payment of  rent.  The  Dublin  house  he  used 
for  business  convenience :  the  conversations 
described  in  Bryskett's  'Discourse  of  Civill 
Life'  took  place  probably  in  the  Spring  of  1584 
or  1585;  and  Spenser  came  daily  from  neighbor- 
ing Dublin  to  join  in  them.  Finally,  his  name 
appears  in  the  articles,  June  1586,  for  the  Munster 
"undertakers"  or  colonizers,  as  lessee  of  the  castle 
and  lands.  3028  acres,  of  Kilcolman,  in  county 
Cork.  Although  the  patent  was  not  passed  until 
26  Oct.  1591,  Spenser  must  have  taken  posses- 
sion by  1588-9.  since  in  that  year  he  reported  six 
English  settlers  on  the  estate,  and  also  received 
Raleigh  as  guest.  Rent  w-as  fixed  at  £8  13s.  4d. 
per  annum,  to  be  doubled  after  Michaelmas, 
1594;  there  is  record  of  payment  for  1592. 

On  removal  to  Kilcolman,  he  resigned,  22 
June  1588,  the  Dublin  clerkship,  to  purchase, 
again  from  Bryskett.  clerkship  of  the  Govern- 
ment Council  of  Munster, — Bryskett.  however, 
apparently  reserving  a  share  in  the  reversion  of 
the  office.  Spenser,  like  his  master  Chaucer, 
was  a  shrewd  man  of  business;  but  his  shrewd- 
ness had  its  nemesis.  Local  feeling  ran  high 
against  the  undertakers.  On  12  Oct.  1589,  Lord 
Roche  of  Fermoy,  English-born  but  Irish  by 
sympathies,  charged  Spenser  with  unlawful  dis- 
possession of  certain  lands  "by  colour  of  his 
office  and  by  making  of  corrupt  bargains  with 
certain  persons  pretending  falselie  title."  This 
began  a  series  of  petty  persecutions  by  Roche. — 
once  by  "boycott,"  making  "proclamation"  that 
"none  of  his  people  should  have  any  trade  or 
conference  with  Sir.  Spenser  or  Mr,  Piers,  or 
any  of  their  tenants,  being  English," — another 
time,  by  "fineing"  a  tenant  of  his  own  "for  that 
he  received  Mr.  Spenser  in  his  house  as  he 
came  from  the  session  at  Limerick."  Probably 
for  protest  against  Roche,  as  well  as  on  Raleigh's 
invitation,  Spenser  left  for  London  between 
October  12,  when  Roche  brought  suit,  and 
December  i,  when  the  first  three  books  of  the 
'Faerie  Queene'  were  "entered." 

Since,  ten  years  before.  Spenser  had  boasted 
of  "overgoing"  Ariosto,  he  had  grown  in  knowl- 
edge and  experience :  Bryskett  draws  him  less 
poet  than  philosopher.  Even  in  1579,  no  two 
literary  temperaments  could  have  been  more 
antipathetic  than  the  Platonizing  Puritan  of 
Cambridge  and  London  and  the  Horatianly 
cj'uical,  witty  Ferrarese.  After  1580,  the  'Or- 
lando Furioso'  remained  for  Spenser  a  store- 
house of  plot  and  incident  and  character  in 
silhouette  (cf.  R.  E.  N.  Dodge,  Publ.  Mod. 
Lang.  Assoc.  Amer.,  1897)  ;  but  for  the  essential 
things, — spirit,  manner,  ideals — Tasso's  'Geru- 
salemme  Liberata'  became  his  intimate  model. 
The  later  epic  better  fitted  Du  Bellay's  ideal  in 
its  high  seriousness — at  once  religious,  moral, 
and  patriotic, — in  its  form  and  manner  sensi- 
tively refined,  pictorial,  and — as  the  Renaissance 
understood  the  word — classic.  Temperamentally, 
Tasso  and  Spenser  were  sympathetic,  even — 
difference  of  creed  notwithstanding — in  their 
sombre  religiosity.     Elizabeth  in  1584  envied  the 
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Duke  of  Ferrara  his  laureate;  Spenser  was  even 
then  preparing  to  fill  Tasso's  role  in  England. 

The  'Faerie  Queenc'  was  designed  to  be  an 
allegory,  in  12  books  of  12  cantos  each,  of  the 
'ethike  part  of  philosophy"  which  concerned 
private  conduct ;  and  a  sequel  was  promised, 
allegorizing  political  or  princely  conduct.  To 
add  the  national  note,  the  hero  was  to  be  Prince 
Arthur  embodying  the  private  virtues.  King 
.\rthur  the  political.  The  central  motive  of  this 
virtual  "conduct-book"  shows  the  influence  of 
the  most  famous  "conduct-book"  of  the  age, 
Castiglione's  'The  Courtier.'  Prince  Arthur's 
mystic  love  for  the  dreamed-of  Gloriana — the 
faith  whence  all  his  good  works  spring, — while 
it  has  roots  in  medieval  romance,  is  raised  to  a 
power  for  righteousness  by  the  Neo-Platonism 
to  which,  as  applied  to  womanly  influence, 
Castiglione,  following  Bembo,  gave  international 
vogue. 

Harmonization  of  Neo-Platonism  with  Cath- 
olic theology  had  been  a  commonplace  since 
Ficino,  not  to  say  Origen ;  Spenser's  idea  was 
to  harmonize  Neo-Platonism  with  Puritan 
theology.  His  method  can  be  seen  in  the  'Fowre 
Hymnes' :  the  first  pair,  composed  in  the 
"greener  times"  of  his  youth,  superbly  voice  a 
nearly  pure  Neo-Platonism  of  the  type  of  Beni- 
vieni ;  the  second  pair,  1596.  somewhat  mechan- 
ically transpose  the  theme  to  the  key  of  Tyndale 
and  Calvin.  Following  his  eclectic  method, 
Spenser  in  the  'Faerie  Queene'  incorporated 
other  doctrinal  items,  notably  Aristotle's  doc- 
trine of  "moderation"  and  his  moral  categories. 
as  already  modified  by  Italian  commentators  into 
12.  The  allegory  of  the  Puritan's  "battle 
between  the  Spirit  and  evil  lusts" — error,  hj'poc- 
risy,  pride,  despair. — "the  chief  and  principal 
work  of  faith,  the  battle  of  the  Spirit  against  the 
flesh"  (the  "Old  Dragon"), — the  comforting  by 
divine  Truth  (Una)  of  his  soul  overcome  by 
Despair, — the  necessary  mediation  of  divine 
Grace  (Arthur) — all  this  is  already  adumbrated 
in  Tyndale's  'Prologue  upon  the  Epistle  of  Saint 
Paul  to  the  Romans'  (republished  in  Works, 
1573). 

Spenser's  problem  was  to  express  this  eclec- 
tic system  through  a  romantic  narrative  itself 
constructed  from  many  sources — Classic,  Medi- 
aeval, Renaissance — the  personages  of  which 
should  represent  its  categories,  and  their  ordered 
adventures  its  dialectic;  and,  at  the  same  time, 
also  to  "shadow  forth,"  as  through  a  double  veil, 
the  religious,  political,  and  contemporary  social 
history  of  England.  No  other  European  poet 
except  Dante  had  essayed  .so  prodigious  a  task; 
and  Spenser  may  have  been  emulating  Dante. 
But  the  English  poet  was  infinitely  less  happy 
in  his  medium:  the  cloudily  shifting  scenes, 
monotonous  ill-motivated  exploits,  vaguely  or 
externally  iliftVrentiatcd  characters  of  popular 
chivalric  fiction  offered  but  a  poor  substitute  for 
iht  Tuscan's  accurately  symbolic,  yet  local izable 
and  tangible  other  world  of  nicely  discriminated 
human  realities. 

The  curiously  protean  poem,  however,  even 
in  its  weaknesses,  was  nicely  calculated  to  con- 
temporary taste.  It  had  something  for  all,— 
high  if  vague  doctrine  for  thinkers, — classical 
learning  and  Italianatc  elegance  for  scholar  and 
diletlamc, — romantic  story,  graphic  picture, 
pi(|uaiu  gossip  for  courtier  or  fine  lady;  and  the 
cultivated   Elizabethan    often    united    in    himself 


all  these  moods.  Spenser  was  at  once  acclaimed 
supreme  poet  of  his  generation.  Exception  may 
have  been  taken  by  some,  as  by  Jonson,  to  the 
artificially  archaic  diction — attempt,  on  Pleiadisle 
principles,  to  dam  up  current  speech  at  its  Chau- 
cerian "well  of  English  undcfyled,"  or  to  the 
complicated  stanza,  itself  probably  also  from 
Chaucer — the  'Menkes  Talc'  stanza  capped  by 
an  Alexandrine ;  but  no  English  poet,  unless 
Chaucer,  has  been  in  his  lifetime  so  undissent- 
ingly  lauded. 

In  February  1591,  an  annual  pension  of  £50 
was  allotted,  a  stipend — if  paid  ! — worth  several 
times  that  of  the  present  Laureate.  Spenser  was 
probably  di,sappointed.  however,  for  another 
reason.  On  his  own  testimony  (especially,  F.  Q. 
"VI.  xii.  41)  and  that  of  contemporaries,  his 
writings  had  angered  all-powerful  Burghley. 
Puritan  Leicester's  partisan  and  protege,  Spenser 
had  lost  no  opportunity  to  attack  the  policy,  as 
well  as  by  innuendo  to  insult  the  character  of 
Leicester's  lifelong  opponent.  No  contemporary 
could  have  failed  to  find  Burghley  among  the 
"bigge  Bulles  of  Basan"  of  the  "September" 
eclogue  (1.  124),  or  in  the  arraignment  of  of- 
ficial "graft"  of  'Mother  Hubberds  Talc'  (11. 
515  ff.),  or  in  the  libel  of  "counsellor"  Fox 
(ib.  11.  1127  ff.),  or  in  the  jealously  mean- 
spirited  minister  of  the  'Ruines  of  Time'  (II. 
447  ff.).  From  a  hostile  viewpoint,  the  cap 
fitted.  Even  loyal  Harvey  later  ("Fowre  Let- 
ters," ed.  Grosart,  I.  pp.  164-5),  regretted  that 
"Mother  Hubliard,  in  heat  of  Choller,  forgetting 
the  pure  sanguine  of  her  sweete  Feary  Queene, 
wilfully  overshot  her  malcontented  selfe."  Ap- 
paremly  both  'Mother  Hubberds  Tale'  and  "The 
Ruines  of  Time'  were  suppressed  or  "cald  in 
againe"  (cf.  Pref.,  'Father  Hubberds  Tales.' 
1604;  John  Weever:  'Epigrams.'  1599).  Burgh- 
ley. long-suffering  with  Leicester  himself,  may 
well  have  blocked  preferment  in  England  for 
Leicester's  "man."  Such  seems  to  be  the  veiled 
grievance  of  'Virgil's  Gnat':  Spenser  ("Gnat") 
for  serving  Leicester  ("Shepherd")  against 
Burghley  ("Snake")  is  sent  off  to  Ireland 
("waste  wilderness.  .  .  Cimmerian"). 

Spenser  remained  in  England  until  after  the 
beginning  of  1591.  'Daphnaida'  was  dedicated 
from  "London,  this  first  of  January,  1591."  The 
date  is  undoubtedly  "New  Style."  The  lady, 
Douglas  Howard,  whose  death  is  lamented, 
died  late  in  1590;  and  the  dedication  of  'Colin 
Clouts  Come  Home  Againe'  to  Raleigh  "From 
my  house  at  Kilcolman.  the  27  of  December, 
1591"  circumstantially  proves  Spenser's  return. 
Assumption  of  a  dramatic  fiction  in  the  latter 
dedication  (cf.  P.  W.  Long,  N.  Y.  Nation,  t 
Nov.  1906)  is  uncalled  for;  use  of  "New  Style" 
dating  is  by  no  means  uncommon  among  literary 
Elizabethans;  Gascoigne  as  early  as  1375  ap- 
pears to  have  used  it  side  by  side  with  "Old 
Style"  (cf.  J.  W.  Cunliffe:  'Supposes  and  Jo- 
casta,'  Boston,  1906.  p.  vi,  n.  I )  ;  Jonson  used 
it  mainly;  in  the  'Sheplieardes  Calendar'  and 
in  'Amoretti'  IV,  Spenser  starts  the  "new  yeare" 
with  January.  The  'Daplinai<la',  perhaps  built 
on  the  lines  of  Chaucer's  'Roke  of  the  Du- 
chesse,'  is  itself  a  "funeral  complaint"  set  in  a 
"vision,"  and  in  the  falsetto  key  of  hired  mourn- 
ing; its  representation  of  the  hapless  lady  by  an 
heraldic  pet  lion  is  a  moninnental  piece  of  bathos. 

A  collection,  entitled  'Complaints,'  'entered' 
26  Dec.   1590,  appeared   1591.     The  poems  were 
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mostly  earlier  ones,  revised,  and  were  possibly 
published  before.  Of  the  'Ruines  of  Rome'  and 
'Mother  Hubberds  Tale'  there  is  a  MS.  extant 
decidedly  varying  from  Ponsonby's  text  (Brit. 
Mus.  Add.  MS.  34064:  cf.  'Mod.  Lang.  Notes,' 
XXII,  No.  2).  Ponsonby's  foreword,  accepting 
responsibility  for  the  volume,  and  referring  to 
Spenser's  "departure  over  sea,"  would  naturally 
indicate  that  the  collection  was  "made  up"  in  the 
author's  absence.  But  Spenser  was  certainly  in 
England  when  the  book  was  "entered" ;  and 
Ponsonby  would  hardly  have  "pirated"  from  his 
best  client.  Doubtless  Ponsonby's  foreword, 
like  E.  K.'s  "glosse,"  was  a  "blind"  to  avert 
possible  consequences  from  such  plain  speaking 
as  the  'Complaints'  contained. 

The  common  motif  of  these  is  that  of 
mediaeval  "tragedy," — the  ever  turning  of  For- 
tune's wheel  and  the  upsetting  of  great  expecta- 
tions. The  theme,  modified  by  the  antique 
notion  of  "Fate,"  still  dominated  the  Renais- 
sance imagination,  inspiring  in  England  the  huge 
'Mirror  for  Magistrates,'  the  "chronicle-history" 
plays,  and  much  more,  including  Vander  Noodt's 
'Theatre'  itself.  Too  much  may  therefore  be 
inferred  as  to  Spenser's  own  temperament  from 
such  fashionably  melancholy  meditations.  There 
is  indeed  strong  personal  feeling  in  them,  cer- 
tainly grief  for  Sidney  and  animosity  against 
Burghley,  but  much  is  conventional  literary 
exercise.  The  'Ruines  of  Time'  follows  in 
scheme  the  'Ruines  of  Rome,'  translated  from 
Du  Bellay;  the  'Visions  of  the  Worlds  Vani- 
tie'  echo  the  'Visions'  from  Du  Bellay  and 
Petrarch:  'Muiopotmos'  is  an  airier  variation 
on  'Virgils  Gnat,'  translation  of  the  pseudo- 
Virgilian  'Culex'  ;  the  idea  of  the  'Teares  of 
the  Muses'  had  already  been  developed  in  Ron- 
sard's  'Dialogue  entre  les  Muses  deslogees  et 
Ronsard'  and  in  Harvey's  more  personal 
'Musarum  Lachrymre' ;  'Mother  Hubberds 
Tale'  is  an  adaptation  of  'Reynart  the  Foxe' 
with  Renaissance  accretions  (cf.  E.  A.  Greenlaw, 
'Mod.  Philol.,'   Chicago,  Jan.   1905). 

'Colin  Clouts  Come  Home  Againe,'  although 
its  dedication  is  from  Ireland,  may  have  been 
written  and  disseminated  in  MS.  while  Spenser 
was  still  in  London.  The  eclogue  is  a  kind  of 
poetic  "P.  P.  C."  to  the  poet's  English  hosts. — 
Colin  telling  his  rustic  companions  about  Kil- 
colman,  of  the  lights — and  shadows — of  the 
Court  over  sea.  But  "Hobbinol"  (usually  Har- 
vey) was  certainly  in  England.  The  whole 
piece  is  a  model  of  subtly  modulated  compliment, 
scaling  up  to  the  platonic  homage  to  Spenser's 
royal  mistress,  then  resolving  into  the  minor  of 
the  apology  for  his  "rustic"  mistress.  The 
eclogue  was  printed  with  'Astrophel,'   1595. 

Shortly  after  Spenser's  return  to  Kilcolman, 
he  fell  in  love ;  and  after  more  than  a  year  of 
courtship,  married  II  June  1594,  Elizabeth  Boyle, 
"cozen"  of  Richard  Boyle,  later  first  Earl  of 
Cork.  "Elizabeth's"  identity  is  established  from 
Boyle's  memoirs  ('Linsmore  Papers,'  ed.  Gros- 
art.  18S6-8),  in  which  she  appears  as  mother  of 
Peregrine  Spenser  and  wife  of  Roger  Seeker- 
stone,  whom  she  had  married  in  1603.  In  1613, 
again  a  widow,  she  married  Captain,  later  Sir 
Robert  Tynt.  The  kindlier  tone  towards  Ireland 
of  Spenser's  later  poetry  indicates  domestic  hap- 
piness. 

On  19  Nov.  1594,  five  months  after  Spenser's 
wedding,    Ponsonby    "entered"    the    "Araoretti 


and  Epithalamion  written  not  long  since  by  Ed- 
munde  Spenser,"  and  issued  the  volume,  1595, 
ostensibly  on  his  own  initiative ;  but  his  vague 
foreword  implies  that  he  had  received  the  MS. 
from  the  author  himself.  The  titular  coupling 
of  the  two  pieces  must  have  suggested  their 
dramatic  connection,  four  little  neo-classic  idyls 
serving  as  a  "recreative"  entr'acte.  Both  describe 
in  identical  terms  one  heroine,  stately  to  haughti- 
ness, rosy-cheeked,  golden-haired,  blue-eyed. 
After  the  traditional  sonnet-cycle  formula — "the 
prologue,  hope ;  the  epilogue,  despair" — the 
'Amoretti'  close  with  a  lovers'  quarrel,  allusion 
to  which  may  lie  in  "the  paynes  and  sorrowes 
past"  of  the  'Epithalamion'  (i.  32).  Phrase  and 
conceit  are  imitative ;  but — one  may  go  a-wooing 
with  conventional  manners  in  a  borrowed  coat. 
In  form,  the  schema  of  "linked"  quatrains  com- 
promises between  the  close-knit  Italian  sonnet 
and  the  loose  Shakesperian.  The  gorgeous 
'Epithalamion,'  redeemed  from  mere  goldsmith's 
work  by  its  exuberant  feeling,  follows  not  un- 
worthily the  Italian  cancone.  To  these  two 
"goodly  ornaments"  for  his  bride,  Spenser  added 
a  charming  pendant  in  the  idyl  of  Colin  piping 
to  his  "countrey  lasse,"  a  fourth  Grace  in  the 
midst  of  Venus'  damsels  (F.  Q.  VI.  x). 

The  "poet-undertaker"  had  been  having 
other  troubles  besides  the  doubts  and  delays  of 
his  long  courtship.  He  was  again  sued  by 
Roche,  and  was  dispossessed,  by  default  of  ap- 
pearance, 12  Feb.  1595  (N.  S.),  of  three  "plough 
lands,  parcell  of  Ballingrote."  To  conduct  his 
case,  he  assigned  his  clerkship  of  the  Munster 
council  to  one  Nicholas  Curteys.  who  there- 
after, "upon  the  trust  of  Lodowick  Bryskett  and 
Edmund  Spenser,"  retained  the  "poor  and 
troublesome  place"  until  superseded  by  Richard 
Boyle,  February  1598. 

The  second  three  books  of  the  'Faerie 
Queene'  were  finished  by  1594  ('Amoretti,' 
LXXX).  Spenser  must  have  carried  the  MS. 
to  Ponsonby  between  February  1595,  when  he 
appeared  against  Roche,  and  20  Jan.  1596,  when 
the  poem  was  "entered."  He  dedicates  his 
'Fowre  Hynines'  from  the  Court  at  Greenwich 
I  Sept.  1596.  On  November  8,  he  attended — as 
his  'Prothalamion'  for  it  implies — the  double 
wedding  at  Essex  House  between  the  Earl  of 
Worcester's  daughters,  Elizabeth  and  Catherine 
Somerset,  and  Essex's  friends,  Henry  Guildford 
and  William  Petre. 

Now  that  his  old  patrons — Sidney,  Leicester, 
Grey — were  all  dead,  Spenser  was  courting  Sid- 
ney's widow's  husband  Essex,  of  whom  the 
'Prothalamion'  is  principally  a  panegyric 
Meanwhile,  the  'Astrophel,'  an  elegy  for  Sid- 
ney— with  companion-pieces  by  other  hands, — ■ 
had  appeared  with  'Colin  Clouts  Come  Home 
Againe,'  1595.  One  piece,  Bryskett's  'Mourning 
JMuse  of  Thestylis,'  had  been  separately 
"entered"  22  Aug.  1587;  and  possibly,  the  whole 
series  was  resurrected  for  sake  of  the  dedication 
to  Lady  Essex.  Her  acceptance  of  a  poem 
celebrating  Sidney's  "amour"  with  Lady  Rich 
further  testifies  to  the  purely  "platonic"  nature 
of  that  "amour." 

These  publications  of  1595-6  emphasize  the 
poet's  growing  worldliness.  Sharp-tongued 
radical  moralist  gives  place  to  polished  and  dis- 
creet court  laureate — by  assumption  if  not  ap- 
pointment. Nobility  for  him  is  rather  of  caste 
than  of  character :  "court  and  royal  citadell"  are 
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"the  great  school-maistresse  of  all  courtesy" 
(F.  Q.  III.  vi.  I.)  Most  of  his  work  is  "oc- 
casional"; even  in  the  later  books  of  the  'Faerie 
Queene'  itself,  his  mirror  is  held  up  less  to 
universal  humanity  than  to  the  Court;  historical 
and  personal  allusions  multiply,  relatively  crowd- 
ing out  the  moral  allegory.  Book  V.  is  part 
apologia  for  Lord  Grey,  who  had  died  in  1593, 
part  chronicle — often  ctironiquc  scaiidalcusc — of 
national  and  social  affairs  "writ  to  the  me- 
ridian" of  Hampton  and  Greenwich.  The  libel 
on  Mary  of  Scots  as  "Duessa"  brought  from 
King  James,  12  Nov.  1596,  a  demand  for  legal 
redress.  As  art,  however,  the  best  of  this  later 
work  realizes  to  the  full  the  Italianate  Renais- 
sance ideal  of  sensuous  grace  (leggiadria), — 
brilliant  dissolving  views  drawn  in  "an  easic 
running  verse  with  tender  feet." 

More  touched  with  abstract  thought  are  the 
two  cantos  and  a  fragment,  perhaps  part  of  a 
book  on  'Constancy,'  and  first  printed  in  the 
folio  works,  i6og.  Influenced  by  Bruno's  'La 
Bestia  Trionfante,'  "Nature's"  overthrow  of 
"Mutability"  has  a  touch  of  pantheism  not  quite 
in  harmony  with  the  rest  of  Spenser's  frankly 
patchwork  system.  The  underlying  intention 
may  be  a  side  thrust  at  governmental  "muta- 
bility" in  Irish  policy,  parallel  to  the  indictment 
in  the  'Veue  of  the  Present  State  of  Ireland.' 
This  was  first  printed  by  Sir  James  Ware  in 
1633.  but  endorsed  by  Spenser  ^^fiiiys  1396,"  and 
"entered"  by  Mathew  Lownes,  13  April  1598. 
By  implication  of  the  opening  sentence,  it  was 
written  in  England.  In  the  dialogue,  Eudo.xus, 
the  "wisely  docile,"  is  convinced  by  Irenajus,  the 
"peace-lover."  that  distraught  Ireland  needs  "vio- 
lent medccynes" — Machiavelli's  '^medicine  fortiJ" 
The  treatise  was  disseminated  in  MS.  copies,  of 
which  several  are  e.xtant.  Later,  early  in 
December  1598,  Spenser,  a  fugitive  at  Cork, 
used  Tyrone's  disastrous  uprising  as  an  object- 
lesson  for  the  Queen  of  his  'Veue,'  in  *A  Briefe 
Note  of  Ireland,'  with  "Certaine  points  to  be 
considered  of  in  the  recovery  of  the  Realme  of 
Ireland."  In  1657,  "Iron"  Cromwell  found  in 
Spenser's  sympathetic  'Veue'  reason  for  main- 
taining Spenser's  grandson  in  possession  of  Kil- 
colman. 

On  30  Sept.  1598,  Spenser  was  made  Sheriff 
of  Cork.  Less  than  a  month  later.  Tyrone's 
rebels  burned  his  house  over  his  head;  he  and 
his  family  lied  for  their  lives  to  Cork.  Whether 
or  no  was  added  the  horror  of  "a  little  child  new 
born"  perishing  in  tlie  flames,  as  Jonson  told 
Drummond,  the  shock  and  later  privations  un- 
doubtedly broke  the  poet's  frail  constitution. 
Me  sailed.  December  9,  with  despatches  from  Sir 
Thomas  Norreys,  President  of  Munster,  to  the 
Privy  Council;  delivered  these  December  24; 
on  Saturday,  16  Jan.  1599,  died  at  Westminster, 
—according  to  Jonson,  "for  lake  of  bread  in 
King  Street,"  having  declined  Essex's  aid. 
Jonson  may  have  exaggerated ;  but  contem- 
poraries agree  that  the  circumstances  of  his 
death  were  tragic. 

He  was  given  a  sumptuous  funeral — at 
Essex's  expense,  Camden  says;  and  Browne,  in 
'Britannia's  Pastorals,'  declares  that  money 
given  by  Elizabeth  for  a  monument,  was  mis- 
appropriated. The  present  monument,  restored 
in  1778,  was  erected  by  Anne,  Countess  of  Dor- 
set, in  1620. 

The  commingling  of  classic  and  romantic 
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elements  in  Spenser's  poetry  has  led — as  with 
the  Pleiade — to  a  curiously  fluctuating  apprecia- 
tion. To  his  own  age  another  "Virgil,"  Spenser 
seemed  to  the  "Augustan"  age  a  barbarous 
"Goth,"  to  the  Romanticists  a  genius  full  oi 
glamor  and  witchery,  to  later  Realists  a  brilliant, 
but  uneven,  word-painter.  Each  appreciation 
was  justified  from  its  own  viewpoint.  Milton 
valued  the  "teacher" ;  D'Avcnant  and  Dr. 
Johnson  patronized  the  evoker  of  pretty,  but 
distempered,  visions.  The  Jacobcans — the  three 
Fletchers,  Browne,  Basse,  More,  Joseph  Beau- 
mont, Bunyan,  Cowley — read  and  imitated  Spen- 
ser, as  Jonson  recommended,  mostly  "for  his 
matter,"  writing  didactic  allegories  in  heroic  or 
pastoral  vein.  Slilton  and  Dryden  acknowledged 
him  their  spiritual  master.  Prior  opened  a  long 
series  of  external  imitation  in  form — verse  and 
archaism.  With  Thomson's  'Castle  of  In- 
dolence' and  'Seasons'  begins  a  richer  disciple- 
ship,  which — sobered  by  tlic  joint  influence  of 
Milton — has  lasted  to  the  present  day,  but  cul- 
minated in  the  contemporaries  of  Wordsworth 
and  Keats.  Spenser  has  amply  earned  the  title 
of  "poet's  poet,"  for  his  own  exquisite  art,  and 
for  the  art  begot  in  others :  he  has  been  the 
"Warwick"  of  English  poets,  the  poet-maker. 
His  manner  has  not  invited  translation  :  the  few 
German  and  Italian  versions  from  the  'Faerie 
Queene'  are  unimportant.  For  so  great  a  poet 
his  influence  has  remained  singularly  national. 

Bibliograpliy. — The  fullest  life  of  Spenser  is 
by  A.  B.  Grosart  (Vol.  I.,  Complete  VVorks,  10 
vols,  but  9  issued,  1882  ff).  Grosart  unearthed 
much  new  information ;  but  his  enthusiasm  often 
runs  away  with  his  judgment.  J.  W.  Hales 
(Globe  cd.  Spenser,  1897),  and  Diet.  Nat.  Biog., 
summarizes  as  established  fact  most  of  Grosart's 
inferences.  The  most  suggestive  studies  of 
Spenser's  personality  as  man  and  poet  are  by 
Lowell  (1875).  R.  W.  Church,  'English  Men  of 
Letters'  (1879).  and  J.  J.  Jusserand,  'A  Literary 
History  of  the  Engli.sh  People'  (Vol.  11.  1906). 
A  composite  photograph  of  the  three  portraits, 
each  of  which  is  from  a  different  viewpoint,  is 
not  unlikely  to  be  near  the  truth. 

A  critical  edition  of  Spenser's  Works  re- 
mains a  desideratum.  The  Globe  text  is  as  good 
as  any.  H.  J.  Todd's  variorum  edition  (1805) 
is  the  basis  for  most  following  annotations 
through  J.  P.  Collier's  (1859).  The  'Faerie 
Oueene'  has  been  separately  annotated  bv  Ralph 
Church  (1758),  Purves  (1872).  K.  M.  Warren 
(1897),  and  others;  Books  I.-H.  for  school  use, 
by  G.  W.  Kitchin  (1868);  Book  I.,  more  ela- 
borately, by  H.  M.  Percivall  (1894);  'The 
Shcpheards  Calendar,'  excellently,  by  C.  H.  Her- 
ford  (1895).  The  first  edition  of  the  'Calendar' 
has  been  reproduced  in  facsimile  by  H.  O.  Som- 
mcr  (1890).  An  'Outline  Guide  to  the  Study 
of  Spenser,'  by  F.  I.  Carpenter,  Chicago  (1894), 
will  be  found  useful.  j    3   pletchkr. 

Professor  of  Comparative  Literature  in  Columbia 

(jiiivcrsily. 

Spense'rian  Stanza.    See  Spenser,  Edmund. 

Sperm-whale.     See  Whai.e. 

Spermacct'i.     Sec  Whale. 

Spermatophytes.     See  Botany;  Fungi. 

Sper"matozo'on,  the  male  clement ;  one  of 
the  llagellaled  cells  developed  in  the  testes  (sec 
Testicle)    of    male   animals,    and   conveyed   in 
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their  secretion  (sperm  or  semen)  to  an  egg  of  a 
female  of  the  same  kind,  by  copulation  or  other- 
wise, for  the  sake  of  coalescing  with  (impreg- 
nating or  fertilizing)  that  egg,  and  setting  up 
the  developmental  changes  which  result  in  the 
formation  of  a  new  being.  The  spermatozoa  are 
extremely  minute  bodies,  nearly  always  motile, 
usually  slender  and  whiplike,  tapering  toward 
one  extremity,  and  commonly  with  a  rounded 
head  at  the  other ;  and  are  developed  by  a  suc- 
cession of  cell-divisions  from  certain  cells  in  the 
testicle,  called  the  primitive  male  cells^  similar 
in  character  to  the  immature  ova.  The  manner 
in  which  the  spermatozoon  unites  with  the  ovum 
is  explained  in  the  article  Embryology.  It 
was  the  belief  of  a  school  of  naturalists  of  the 
17th  century,  called  "Spermatists,"  that  the 
whole  of  the  resulting  being  was  enfolded  in 
and  derived  from  the  spermatozoon ;  while  an 
opposing  school  asserted  that  in  the  egg  alone 
was  contained  the  germ  of  the  animal.  (See 
Preformation.)  Neither  was  right;  the  birth 
of  the  young  follows  an  equal  union  of  both  the 
male  and  female  elements.  (See  Cell;  Em- 
bryology) ;  and  consult  authorities  mentioned 
thereunder. 

Sper'rylite,  native  platinum  arsenide,  is  the 
only  compound  of  platinum  known  to  exist  in 
nature.  It  was  discovered  in  1889  by  F.  L. 
Sperry  in  the  concentrates  of  the  Vermilion 
mine,  near  Sudbury,  Ontario.  In  1901  it  was 
found  in  commercial  quantities  in  covelHte  at 
the  Rambler  mine,  Wyoming.  It  was  also  re- 
ported during  the  same  year  in  minute  quanti- 
ties in  the  sands  of  Cowee  Creek.  North  Caro- 
lina. It  occurs  in  minute,  isometric  crystals,  of 
pyritohedral  habit.  Fracture  conchoidal ;  brittle  ; 
hardness  6  to  7 ;  specific  gravity  10.6 ;  lustre  me- 
tallic, splendent;  color  tin-white:  streak  black; 
opaque.  It  is  a  diarsenide  of  platinum,  PtAs:, 
containing  also  small  quantities  of  antimony  and 
rhodium. 

Speusippus,  spu-sTp'iis,  Greek  philosopher: 
b.  ,'^04  B.C. ;  d.  Athens  336  B.C.  After  the  death 
of  his  uncle  Plato,  he  became  head  of  the  Pla- 
tonic school  or  Older  Academy.  Of  his  philo- 
sophical works,  in  which  he  taught  a  doctrine 
differing  but  little  from  Plato's,  nothing  is  left 
but  titles  and   fragments. 

Sphacteria,  sfak-te'ri-a  (the  ancient  Sph.\- 
oia),  Greece,  a  narrow  island,  about  2.' S  miles 
long,  lying  across  the  entrance  to  the  Bay  of 
Pylos  on  the  southwestern  coast  of  Morea.  It 
is  noted  for  two  famous  naval  battles  which  took 
place  off  its  shores,  one  in  ancient  and  one  in 
modern  times.  See  Peloponneslan  War  and 
Pylos. 

Sphagnum,  a  genus  of  mosses,  the  only 
one  of  the  family  Spha^iwceic.  growing  in  moist 
places,  or  bogs,  in  such  quantities  as  to  form  a 
soft,  thick  carpet,  saturated  with  water,  whence 
their  common  name  of  bog-mosses.  They  are 
perennials  of  feathery  aspect  growing  at  the  top 
of  the  stem  from  year  to  year.  Some  of  the 
numerous  lateral  branches  grow  upward,  and 
form  tufts  at  the  apices  of  the  stems,  while 
others  droop  downward  and  envelop  the  lower 
portion  of  the  stem.  Each  year  one  of  the  side 
branches  grows  so  strongly  as  to  rival  the  main 
head,  and  thus  gives  a  forked  appearance  to  the 
plant.  The  lower  end  of  the  stem  is  continually 
dyir>,g  away,  eventually  forming  peat,  and   thus 


frees  the  lower  ends  of  the  branches,  which 
thereupon  start  into  independent  plants.  Spe- 
cial branches,  differentiated  by  structure  and 
color,  produce  the  sexual  organs,  the  two  sexes 
being  either  on  the  same  plant  or  separated. 
The  spore-capsules  are  on  short  branches  and 
are  globular,  with  a  lid.  The  leaves  are  small, 
translucent,  and,  like  the  stem,  have  strata  of 
transparent  cells,  connected  by  holes,  which  are 
capable  of  absorbing  and  retaining  much  water. 
This  ability  to  retain  water  has  made  the  sphag- 
num moss  very  valuable  to  florists,  who  use  it 
for  packing  bulbs  and  flowers,  and  it  forms  a 
large  part  of  the  compost  employed  for  growing 
pitcher-plants,  and  orchids. 

Sphal'erite,  the  commonest  ore  of  zinc. 
See  Blende. 

Sphere,  in  geometry,  a  solid  bounded  by  a 
surface  which  is  everywhere  equally  distant 
from  a  certain  point  called  the  centre.  If  an 
arc  equal  to  a  semicircle  be  made  to  rotate 
about  the  straight  line  joining  its  extremities,  it 
will  generate  in  space  a  spherical  surface.  Any 
section  of  a  sphere  by  a  plane  will  be  a  circle; 
when  the  plane  passes  through  the  centre  the 
circle  of  section  is  a  great  circle ;  any  other  sec- 
tion is  a  small  circle.  A  straight  line  passing 
through  the  centre  and  terminating  at  the  sur- 
face is  a  diameter;  a  straight  line  from  the 
centre  to  the  surface  is  a  radius.  The  surfaces 
of  spheres  vary  as  the  squares  of  their  radii. 
If  a  spherical  surface  be  cut  into  rings  by  a 
set  of  parallel  planes,  the  area  of  any  ring  is 
proportional  to  the  distance  between  the  two 
planes  which  determine  it,  and  the  area  of  the 
ring  is  to  the  total  area  of  the  spherical  surface 
as  the  distance  between  the  two  planes  is  to  the 
length  of  the  diameter. 

Spherical  Harmonics.  See  Harmonic 
Analysis. 

Sphe'rograph,  a  nautical  instrument  con- 
sisting of  a  stereographic  projection  of  the 
sphere  upon  a  disk  of  pasteboard,  in  which  the 
meridians  and  parallels  of  latitude  are  laid  down 
to  single  degrees.  By  the  aid  of  this  projection, 
and  a  ruler  and  inde.x,  the  angular  position  of  a 
ship  at  any  place,  and  the  distance  sailed,  may 
be  readily  and  accurately  determined  on  the 
principle  of  great-circle  sailing. 

Spheroi'dal  State  or  Condition,  the  state 
of  a  liquid  when  it  presents  the  phenomena 
caused  by  placing  it  on  a  very  hot  surface.  Lei- 
denfrost  observed  that  a  drop  of  water  placed 
on  a  very  hot  surface  assumed  a  spheroidal 
shape  and  did  not  touch  the  surface.  Boutigny 
made  a  more  thorough  study  of  the  subject,  and 
experimented  with  various  liquids.  The  limit 
of  temperature  of  the  hot  surface  is  the  tem- 
perature at  which  the  drop  of  liquid  spreads  on 
it  and  boils  with  a  hissing  noise.  Boutigny 
places  the  limit  for  water  at  142°  C,  and  at 
61°  C.  for  ether.  The  temperature  of  a  drop 
of  liquid  in  the  spheroidal  state  is  always  below 
that  at  which  the  liquid  boils,  and  for  this  rea- 
son the  interesting  experiment  of  freezing  a 
small  quantity  of  water  on  a  hot  platinum  dish 
may  be  performed.  The  dish  is  heated  almost  to 
a  white  heat,  when  a  small  quantity  of  sul- 
phurous acid  is  placed  upon  it,  and  assumes  the 
spheroidal  state :  the  boiling  point  of  sulphur- 
ous acid  is  —  10°  C,  and  in  the  spheroidal  state 
it  is  at  a  temperature  less  than  —  10°  C. ;  a  few 
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drops  of  water  added  to  the  sulphurous  acid  is 
immediately  frozen,  and  may  be  thrown  out  of 
the  dish  a  mass  of  ice.  Substituting  nitrous 
oxide  for  sulphurous  acid,  and  mercury  for 
water,  mercury  may  be  solidified  in  the  same 
manner. 

That  the  liquid  does  not  touch  the  surface  is 
made  evident  in  various  ways,  such  as  that  of 
making  the  surface  a  flat  plate  and  observing 
that  light  passes  between  the  spheroid  and  the 
plate,  or  letting  a  conducting  point  enter  the 
spheroid  from  above,  and  seeing  if  a  current  of 
voltaic  electricity  will  pass  between  the  spheroid 
and  the  dish.  The  temperature  of  the  spheroid 
is  kept  low  by  the  rapid  evaporation  which  is 
going  on  at  its  surface ;  the  spheroid  is  kept 
from  touching  the  dish  by  a  cushion  of  vapor, 
and  this  cushion  is  non-conducting,  so  that  the 
heat  which  affects  the  spheroid  is  heat  radiated 
from  the  dish ;  as  soon  as  the  temperature  of 
the  dish  is  less  than  that  competent  to  provide 
a  cushion  of  vapor  sufficiently  dense  to  sustain 
the  spheroid  completely  from  contact  w-ith  it, 
the  spheroid  spreads  on  the  dish  and  is  quickly 
dissipated  by  the  heat  which  it  now  receives  by 
contact.  Consult:  Barker,  'Physics'  (1893); 
Daniel,  'Text-book  of  the  Principles  of  Physics' 
(3d  ed.,  1894)  :  Stewart,  'Elementary  Treatise 
on  Heat'  Ceth  ed.,  1895). 

Sphinx,  The.  The  Egyptians  called  the 
Sphin.K  Hu,  or  Neb  (Lord).  Its  present  name  is 
derived  from  the  Greek  ("Phi,  Spliinx,  "the 
binder,"  "strangler" ;  from  <r<t>lyy(tv,  sphingein, 
to  strangle. 

The  spliinx,  like  the  obelisk  (q.v.),  in  the 
mythology  of  the  ancient  Egj'ptians,  represented 
the  solar  deity,  Ra,  and  were  originally  placed, 
like  the  obelisks,  in  pairs  at  the  entrances  of  the 
temples  and  palaces,  not  for  ornamental  purposes 
only,  but  mainly  for  worship.  It  was  emblem- 
atical of  Ilar-cm-khu,  "Horns  on  the  Horizon," 
the  Harmachis  of  the  Greeks,  representing  the 
conflict  of  light  and  darkness,  the  conquest  of 
Horus  over  Typhon,  the  slayer  of  his  father, 
Osiris.  The  Pharaohs  of  the  Middle  Kingdom 
multiplied  their  number,  and  placed  rows  of 
them  on  both  sides  of  the  principal  avenues  lead- 
ing to  the  temples  and  palaces  of  Thebes.  Tlie 
,  cnucs  of  the  temple  at  Karnac  were  bordered 
by  hundreds  of  these  spliinxes,  many  of  which 
still  remain,  headless  and  disfigured.  Those, 
however,  were  not  only  aiirfrosphinxcs,  but  of 
the  hieraco  and  rn'osphinx  type. 

All  nations  of  antiquity  seem  to  have  held 
those  monstrous  beings  of  various  shapes  and 
forms  as  objects  of  awe,  compelling  adoration 
and  worship.  The  ancient  Egyptians  believed 
that  the  sphinx  also  represented  the  Pharaoh 
who  styled  himself  Sc  Ra.  the  son  of  Ra.  Thus, 
on  the  pyrauiidion  of  the  Obelisk  of  Thnthmes 
III.,  in  Central  Park,  there  is  a  figure  of  that 
Pharaoh  paying  homage  to  a  sphinx  upon  a 
pedestal,  which  in  itself  is  a  representation  of 
the  king.  In  other  words,  the  king  is  worship- 
ping himself. 

The  portals  of  the  rising  and  setting  stui 
were  guarded  by  those  lion  deities.  Even  the 
Bible  speaks  of  the  Cherubim,  which  were  placed 
to  guard  the  entrance  of  the  Garden  of  Eden. 
The  real  meaning  of  cherub,  however,  is  still  in 
dispute,  hut  all  agree  that  it  was  a  composite 
winged  being.  The  prophet  F.zekiel  describes 
similar   beings    in    connection    with    the    Divine 


Throne.  The  Assyrian  conceptions  of  tluir 
guardian  deities  were  chiefly  represented  by 
human-headed  lions  or  bulls ;  eagle-headed  hu- 
man bodies,  or  vice  versa. 

The  sphinxes  of  the  ancient  Egjptians  were, 
as  already  mentioned,  of  three  different  forms, 
namely,  (l)  /liic/rosphinx,  a  human-headed  lion, 
symbolizing  strength  and  intelligence;  (2) 
Cnosphinx,  a  ram-headed  lion;  (3)  Hicraco- 
sphinx,  a  hawk-headed  lion. 

One  of  the  most  imposing  relics  of  ancient 
Egypt,  is  the  colossal  human-headed  lion,  in  front 
of  the  second  pyramid  of  Gizeh.  Even  in  its 
present  dilapidated  state  it  elicits  the  wonder  and 
admiration  of  the  traveler.  The  Arabian  traveler 
and  historian,  Abdullatif  (1162-1231  a.d.),  in 
his  description  of  the  pyramids  and  sphinx, 
says :  "At  a  little  more  than  an  arrow's  flight 
from  the  pyramids  is  a  colossal  figure  of  a  head 
and  neck  projecting  from  the  earth  ;  the  name  of 
the  figure  is  'Abu  l-liol''  "  which  means  "Father 
of  Terrors."  The  same  authority  speaks  of 
it  as  having  excited  his  attention  more  than 
all  the  other  marvelous  monuments  put  together 
that  he  had  seen  in  Egypt.  "Everything,"  he 
observes,  "in  spite  of  its  enormous  size,  was  in 
proportion  to  nature."  "In  a  face  of  such  colos- 
sal size"  he  wonders  "how  the  sculptor  could 
have  been  able  to  preserve  the  exact  proportions 
of  every  part,  seeing  that  nature  presented  him 
with  no  model  of  a  similar  colossus,  or  anything 
at  all  comparable."     (DeSacy's  trans.,  p.  180.) 

It  is  at  a  distance  of  about  1,800  feet  from 
the  Great  Pyramid,  and  is  carved  from  the  solid 
rock  upon  which  it  rests.  Its  dimensions  are 
(Smith's  measurements)  : 

Feet.     In. 

IleiRht  of  head   from  bottom  of  chin   to   fore- 
head      19 

Horizontal   diameter  on   level   of   forehead....  23 

Circumference   at   level   of    forehead 72 

Horizontal  diameter  near  broadest  part  of  head- 
gear      29 

Circumference   at    broadest  part   of   headsear.  .  91 

Heiglit  of  neck.  5  feet;  horizontal  diameter...,  22 

Circumference  of  neck 69 

Total    height    of    the    monument,    according    to 

Mariettc    Bey 65 

Ear 5          5 

Nose     5        10 

Mouth    7         8 

I'-aee,  in  the   widest  part  across  the  check....  13          7 

Whole   length  of  body 140 

Outstretched    paws 50 

Since  .'\bdullatif's  description  of  its  features, 
the  appearance  and  condition  of  the  spliinx 
have  undergone  great  changes.  The  lower  part 
of  the  headgear  and  beard  are  no  more.  The 
features,  owing  to  the  iconoclastic  propensities 
of  the  Kopts  and  Arabs,  are  no  more  "gracefully 
smiling,"  as  of  old :  but  have  a  strange,  weird 
expression,  amply  justifying  the  Arabic  name 
"Abul'1-hol,"   Father  of  Terrors. 

As  regards  the  date  of  this  monument. 
Egyptologists  do  not  agree.  Tlie  latest  author- 
ity. Budge  ('History  of  Egypt,'  Vol.  H.,  p.  40). 
assigns  the  period  of  the  Great  Sphinx  to  prob- 
ably one  of  the  builders  of  the  Great  Pyramids, 
but,  "it  is  quite  possible,"  he  adds,  "that  it  may 
be  much  older."  Mariettc  Bey,  Maspcro,  and 
others  attribute  it  to  a  much  more  remote  an- 
tiquity; to  the  [lor-slu'Su,  the  followers  of 
Horus. 

The  Phrrnicians  and  Greeks  imported  the 
sphinx  from  Egypt  and  reproduced  it  in  various 
shapes  and  forms,  of  all  sizes  and  of  different 
materials.     Some    have    face    and    breast    of   a 
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woman,  the  body  of  a  winged  lion  and  tail  of  a 
serpent,  and  many  other  varieties,  according  to 
the  fancy  of  the  artificer  and  sculptor.  These 
found  their  way  back  to  Egypt  whence  they 
originated,  but  in  different  forms. 

Samuel  A.  Binion, 
Author  of  'Ancient  Egypt  or  Mizrdim.'' 

Sphygmograph,  sfig'mo-graf,  an  instru- 
ment for  recording  the  movements  of  the  pulse. 
The  first  true  sphygmograph  was  the  invention 
of  Vierordt,  and  has  received  various  improve- 
ments. In  its  most  improved  form  it  consists 
of  a  small  rod  which  moves  vertically  up  and 
down,  and  in  so  doing  communicates  motion  to 
a  thread  passing  round  two  horizontal  movable 
axes,  one  of  which  moves  a  needle  that  serves 
as  an  index,  while  the  other  moves  a  wheel.  A 
pen  held  in  a  jointed  stalk  follows  the  move- 
ments of  this  wheel,  and  records  its  motions  on 
a  strip  of  paper,  which  is  passed  beneath  it  by 
clock-work.  The  record  has  the  appearance  of  a 
more  or  less  irregularly  undulating  line.  At 
the  lower  end  of  the  vertical  rod  is  a  small  plate, 
rounded  on  the  lower  surface,  and  when  the 
instrument  is  in  use  this  plate  is  brought  into 
contact  with  the  skin  above  the  pulse,  which 
is  kept  in  position  by  a  rest  supporting  the 
wrist.  Before  the  instrument  is  set  in  full  op- 
eration the  position  of  the  pulse  is  slightly 
varied  until  it  is  ascertained  in  what  position 
it  gives  the  strongest  impulse  to  the  vertical 
rod,  which  is  indicated  by  the  index-needle  on 
a  graduated  scale.  Consult  Sanderson,  'Hand- 
book of  the  Sphygmograph.' 

Spice-bush,  a  tall  shrub  {Benzoin  benzoin), 
of  the  laurel  family,  frequenting  moist  woods 
and  the  edges  of  streams.  It  is  conspicuous 
when  leafless  on  account  of  its  slender  branches, 
and  olive-green  spotted  bark,  which  has  an  aro- 
matic odor  and  taste,  suggesting  to  the  Indians, 
and  frontiersmen,  its  use  as  a  stimulative  tea. 
Very  early  in  spring,  the  twigs  are  covered  with 
tufts  of  honey-scented,  tiny  flowers,  with  yellow 
calyces.  They  are  either  polygamous  or  dioe- 
cious, the  male  flowers  having  many  stamens, 
and  the  females  a  globose  ovary  and  several 
staminodia.  The  leaves,  which  follow,  are  oval 
or  obovate,  and  short-pointed.  The  fruits  are 
ripe  in  late  summ.er  and  are  oval  drupes,  bright 
red  in  color,  and  most  disagreeable  in  flavor. 

Spice  Islands.    See  Moluccas. 

Spices,  all  those  vegetable  substances, 
mostly  of  foreign  origin,  having  an  aromatic 
odor  and  a  hot  and  pungent  flavor,  and  used  for 
seasoning  food.  Cinnamon,  cassia,  mace,  nut- 
meg, allspice,  pepper,  cloves,  ginger,  vanilla,  are 
examples  of  the  principal  foreign  spices ;  and 
cumin,  coriander,  caraways,  fennel,  of  the  native 
or  naturalized  vegetable  products  to  which  the 
term  is  applied.  They  are  obtained  from  differ- 
ent parts  of  the  plants  yielding  them ;  some 
being  the  fruit  or  the  kernel  or  other  part  of 
the  fruit,  some  the  outer  or  inner  bark,  some  the 
root-stock.  They  owe  their  odor  and  flavor  to 
the  essential  oils  they  contain.  Formerly  all 
foreign  spices  came  from  the  East  by  way  of 
Arabia  and  Egypt,  and  even  yet  the  great  ma- 
jority of  them  are  of  eastern  origin,  although 
several  are  also  obtained  from  America  and  the 
islands   situated  within  the  tropics. 

Spider-crabs,  a  family  (Maiidir)  of  small, 
spider-shaped  crabs  represented  by  many  re- 
markable and  strange  forms,  some  of  them  of 


large  size,  which  mostly  inhabit  relatively  deep 
waters.  The  shell  is  generally  very  hard  and  on 
the  body  bears  numerous  spines  and  a  prominent 
beaked  process  or  rostrum  in  front.  The  first 
pair  of  legs  is  sometimes  larger  than  the  other 
limbs  and  always  bears  pincers,  and  the  rudi- 
mentary abdomen  possesses  seven  joints.  Many 
species  are  found  along  the  coasts  of  the  United 
States.  The  best  known  shallow  water  forms , 
on  the  Atlantic  coast  are  two  species  of  Libinia 
(L.  dubia  and  L.  emarginata).  The  former  is  [ 
especially  common  along  the  shore  south  of 
Cape  Cod,  and  has  the  long  rostrum  deeply  di-- 
vided  in  front.  They  are  sluggish  creatures 
which  make  no  effort  to  escape  capture,  but  de- 
pend upon  their  hard  covering  for  protection. 
Both  species  are  scavengers  and  subsist  upon  all 
kinds  of  dead  animal  and  vegetable  matter. 
They  conceal  themselves  by  attaching  sea-weeds, 
sponges,  etc.,  to  their  backs,  which  growing  as 
though  fastened  to  stones,  afford  them  this  addi- 
tional protection.  The  females,  with  broad  ab- 
domens, are  frequently  found  bearing  eggs.  The 
males  are  larger  and  often  attain  a  foot  in  ex- 
tent. A  much  smaller  flat-bodied  species  is 
Hyas  coarctatus,  very  common  among  sponges 
hydroid  and  sea-weeds  in  both  deep  and  shallow 
water.  Lambrus  pourtalcsii  is  remarkable  for 
the  great  size  of  the  first  pair  of  legs  as  com- 
pared with  the  others.  It  is  found  in  moderately 
deep  water  among  rocks  along  most  of  the  At- 
lantic coast  of  the  United  States. 

Spider-monkey,  a  South  American  monkey 

of  the  genus  A  teles,  so  called  from  the  great 
length  of  the  limbs,  as  compared  with  the  body, 
and  the  extraordinary  agility  of  these  animals  in , 
racing  about  the  tree-tops :  no  monkeys  excel ' 
them  in  adaptation  to  an  arboreal  life,  in  which 
they  are  especially  assisted  by  the  length  and 
remarkable  prehensile  strength  of  their  tails.  ■ 
Their  structural  resemblances  to  the  langurs  and  I 
other  highly  arboreal  forms  of  the  Old  World  ■ 
is  interesting;  prominent  among  these  is  the 
absence  or  rudimentary  condition  of  the  thumb, 
a  member  which  is  not  of  great  service  in 
swinging  from  limb  to  limb,  when  the  tail  serves 
as  an  effective  means  of  grasping.  The  fur  is 
usually  black,  but  in  some  species  gray,  in  one 
decidedly  brown,  and  in  a  few  Central  American 
species,  white  on  the  under  surfaces  and  dark 
above.  They  go  about  in  small  bands,  make 
little  noise,  and  are  often  made  captive  and  be- 
come confiding  and  agreeable  pets.  Probably 
the  best  known  one  is  the  red-faced  spider- 
monkey  (A.  paniscus),  called  coaita  in  Brazil, 
which  has  a  rudiment  of  thumb,  is  very  black 
and  extremely  intelligent,  .'\lthough  only  about 
a  foot  in  length  its  tail  is  twice  as  long.  Others 
are  the  chameck  (A.  chameck),  20  inches  in 
length,  the  sooty-black  white-bellied  marimonda 
{A.  bcelzcbuth)  of  Brazil,  the  grizzled  {A. 
grisescens),  and  the  black,  yellow,  and  white 
variegated  spider-monkey  (A.  variegatiis) ,  which 
occurs  in  the  highlands  about  the  headwaters 
of  the  Amazon  valley.  Consult  Lydekker,  '  Royal 
Natural  History'  (1895)  ;  Bates,  'Naturalist  on 
the  Amazons'   (1863). 

Spider-shell.    See  Scorpion-shell. 

Spiders,  invertebrates  of  the  order  Aran- 
ece.  class  Arachiiida.  The  English  name  — 
spider,  spinder,  spinner,  spinster,  the  spinning 
one  —  comes  from  the  function  for  which  tliese 
creatures  have  been  chiefly  distinguished.    They 
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SK  cosmopolitan  in  distribution;  are  found  in 
Greenland,  and  swarm  in  the  tropics.  They 
show  great  and  striking  differences  in  form  and 
in  general  habits.  The  spinning  habit  also  differs 
widely;  as  one  may  see,  by  comparing  the  round 
web  of  a  garden-spider,  with  the  snare  of  the 


Outlines  of  mandibles  to  show  location  of  poison  sac 
(gl.  V.)  and  the  duct  (d.  cr.)  leading  to  the  opening  in 
the  falx,  cr. 

speckled  tubeweaver  (Agalcna  nirvia),  made 
in  hedges,  fence-rows,  roadsides  and  angles  of 
outbuildings.  These  typical  differences  in  habit 
arc  commonly  united  with  variations  in  struc- 
ture, and  therefore  have  been  made  the  basis  of 
scientific  classification  by  the  eminent  Swedish 
arachnologist,  Dr.  T.  Thorell,  following  sub- 
stantially M.  Latraille.  In  no  classification  can 
these  functional  variations  be  disregarded ;  but 
for  the  use  of  the  general  public  such  an  ar- 
rangement is  most  satisfactory,  and  is  here 
adopted.  Spiders  may  be  roughly  divided  into 
two  great  groups:  (i)  sedentary;  (2)  wander- 
ing. Sedentary  spiders  live  on  or  in  woven 
habitations,  and  take  their  prey  by  means  of 
snares  upon  or  near  which  they  habitually  stay. 
They  thus  have  the  distinction,  almost  unique 
among  lower  animals,  of  resembling  man  in  pro- 
curing a  livelihood  by  use  of  manufactured  im- 
plements. The  wandering  spiders  wholly  or  in 
large  part  hunt  their  prey  afield.  These  groups 
may  be  thus  subdivided  : 

I.  Sedentary  Spiders. —  (i)  Orbweavers 
(Orbitetaria),  which  make  open  webs  circular 
or  partly  circular  in  form,  composed  of  radii 
issuing  from  a  centre  and  crossed  with  spirals 
armed  with  viscid  beads  for  the  capture  of  in- 
■■(■cts;  these  orbwebs  are  usually  vertical,  but 
me  are  horizontal.  (2)  Lineweavers  or  Net- 
■  cavers  (Rctitelaria),  whose  snares  arc  mazes 
of  crossed  lines  in  the  midst  of  which  they  hang 
back  downward ;  our  common  house  and  barn 
cobwebs  made  in  corners  or  rooms  are  mostly  the 
product  of  lineweavers.  (3)  Tubewcavers 
(Tubilelaria),  which  live  in  silken  tubes  spun 
in  diverse  situations  sometimes  with  a  sheeted 
snare  outspreading  from  the  mouth,  as  the  com- 
mon speckled  tubeweaver  that  nests  in  hedges, 
borders  and  grass.  (4)  Tunnel  weavers  {Ter- 
ritelari(r),  making  tul)ular  nests,  usually  silk- 
lined,  often  with  extensions  above  ground ;  the 
trap-door  spider  (Ctenica  calif ornica)  is  our 
best  known  type. 


II.  Wandering  Spiders. —  (5)  CitigradoE 
{Citigrada),  many  of  which,  as  the  lycosids, 
burrow  in  the  ground.  (6)  Laterigrades  (La- 
terigrada),  which  live  upon  plants  and  among 
rocks,  getting  their  name  from  their  rapid  side- 
wise  movements.  (7)  Saltigrades  (Salti- 
grada),  jumping-spiders,  vivacious  creatures, 
with  large,  bright  eyes,  living  on  plants  and 
walls,  etc.,  over  which  they  move  by  frequent 
jumps,  and  among  which  they  make  tubular 
nests  of  thick  white  silk. 

This  arrangement  Professor  Thorell  subse- 
quently modified,  dividing  the  order  Aranco! 
into  two  suborders,  Tetrapnetimones,  containing 
(i)  the  Territelarice;  (2)  the  Dipncumones,  em- 
bracing all  other  tribes.  M.  Eugene  Simon,  a 
distinguished  French  araneologist,  retains  the 
two  suborders,  which  he  names  (i)  Aranca 
theraphosar,  composed  of  three  families,  of  which 
the  tarantula  and  trap-door  spider  are  types ; 
and  (2)  Aranco:  vera:  (38  families),  containing 
all  other  spiders,  divided  into  two  great  groups 
or  sections,  Cribellatce  and  Ecribellata:. 

Structure. —  The  early  entomologists  included 
spiders  among  insects,  and  in  popular  thought 
they  are  still  so  ranked ;  but  they  are  widely  sep- 
arated therefrom.  The  most  noticeable  differ- 
ences are:  spiders  have  8  legs;  insects,  6; 
spiders  have  the  head  united  to  the  thorax,  in- 
sects separated  therefrom  by  a  neck ;  spiders 
have  simple  eyes,  insects  have  compound.  The 
spider's  body  is  divided  into  two  parts,  ccphalo- 
thorax  and  abdomen,  united  by  a  straight  pedicle 
or  stein.  Two  mandibles  or  jaws  are  attached 
to  the  face,  each  having  a  hollow  fang  folded 
up  within  a  groove  when  at  rest  like  a  pocket- 


Dorsal  view  of  Epeira  insularis.  nh,  abdomen;  b.  base; 
ap,  apex;  pt,  pitH  that  mark  nttachmcnt  of  inuRclet; 
cp,  head  or  ccpnatic  part  of  cephalulhorax ;  tl>.  thor.icic 

fiart:  nib.  mandibles;  1,  J,  3.  4,  the  Ickh  in  tneir  order, 
irst,  second,  etc.:  tch,  trochanter  of  Ick;  ex.  coxa; 
fm,  p.'irt  of  femur;  p,  palp:  (Ik,  diKital;  ra,  radial; 
cu,  cubital:   hu,  humeral  joints  uf  palps. 

knife's  blade  within  its  handle.  A  small  open- 
ing in  the  fang  communicates  through  a  minute 
duct  with  a  pear-shaped  poison-sac  in  the  upper 
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part  of  the  mandible  and  head.  The  poison,  as 
in  the  case  of  snakes,  is  forced  out  when  the 
spider  stritces  its  victims.  On  either  side  of  the 
mandibles  is  a  6-jointed  palp,  shaped  like  the 
legs,  which,  besides  other  uses,  serves  to  hold 
and  turn  the  prey  when  swathing  it  or  feeding 
upon  it.  The  eight  legs  are  attached  to  the 
cephalothorax,  are  7-jointcd,  covered  with  spines, 
bristles  and  hairs,  tlic  tarsal  joint  ending  in  a 
foot  having  two  or  three  claws  constructed  for 
grasping  and  handling  delicate  threads.  The 
second  main  part  of  the  spider's  body  is  the  ab- 
domen, which  while  generally  ovate  greatly 
varies  in  form ;  being  globular,  subtriangular, 
cylindrical;  sometimes  flat,  sometimes  convex 
above.  The  ventral  surface  is  flat  or  slightly 
converse.  The  integument  is  commonly  soft, 
but   sometimes   leathery;   in  many  species   it   is 


Habits. —  Gravid  females  differ  largely  in 
their  modes  of  caring  for  their  eggs  and  young. 
Most  species  enclose  the  eggs  in  a  silken  sac, 
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Ventral  view  of  Argiopc  argyraspis.  ps,  palps;  mx, 
maxilla:  ax,  cu,  hu,  ra,  dg,  the  axillary,  cubital, 
humeral,  radial,  digital  joints  of  palpi;  sm,  sternum; 
ex,  coxa  of  the  leg;  gl.  breathing  gills;  ep,  epyginura; 
sp,  spinnerets,  shown  closed;  ac,  anal  closure. 

hairy;  in  others  nearly  naked  and  glossy;  in 
some  bordered  with  sharp,  hard,  spinous  pro- 
cesses or  conical  tubercles  at  the  base,  which  for 
the  most  part  overhangs  the  cephalothora.x.  The 
pedicle  or  stem  uniting  these  two  principal  parts 
of  the  body  is  a  short  cartilaginous  tube 
through  which  pass  the  organs  of  nutrition  and 
circulation.  This  partial  description,  with  the 
accoinpanying  figures,  will  give  a  sufficient  gen- 
eral idea  of  the  structure  and  appearance  of  the 
most  common  species. 

The  mature  male  is  most  readily  distin- 
guished from  the  female  by  the  bulbous  shape 
of  the  terminal  joints  of  the  palps,  which  often 
assume  involved  forms  that  serve  as  good  spe- 
cific characters.  Sometimes,  as  in  certain  orb- 
weavers,  the  male  is  so  much  smaller  than  his 
mate  that  the  disparity  seems  ridiculous.  Woo- 
ing under  such  conditions  is  a  serious  under- 
taking. One  will  see  several  diminutive  cour- 
tiers in  attendance  at  the  outer  courts  of  the 
snare  of  our  native  species,  the  orange  and  the 
silvery  Argiope  {A.  aurantiitm.  A.  argyraspis)  ; 
and  not  infrequently  dead  and  juiceless  skele- 
tons may  be  seen  hung  up  thereto  in  silken 
swathments,  like  scalps  upon  a  savage's  wigwam. 
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Face  of  Epeira  mb,  mandibles,  with  tbe  falx,  fx, 
and  fangs,  fg;  es,  eye  space;  v,  vertex;  cp.  clypeus; 
MR,  mid-rear  eyes;  SR,  side-rear;  MF,  raid-front; 
SF,  side-front. 

which  is  protected  in  various  ways.  Orange 
Argiope  spins  a  large  pryiform  cocoon  with  a 
tough,  nearly  waterproof  case,  lined  inside  w-ith 
yellow  floss,  which  encloses  an  ovate  mass  of 
brown  silk,  within  which  are  the  eggs  number- 
ing as  high  as  a  thousand  or  more.  This  is 
hung  upon  bushes,  stayed  and  surrounded  by 
sundry  braces  and  cross-lines.  The  labyrinth 
spider  (Epeira  labyrinthca)  puts  her  eggs  into 
several  silken  disks  strung  together  in  a  bead- 
like row,  which  is  swung  within  the  thick  maze 
that  surrounds  the  Icaf-lhatched  domicile  that 
overhangs  her  orb.  Many  orbweavers  spin 
their  cocoons  in  angles  of  cornices,  under  bark, 
in  cracks  and  crevices,  knot-holes  and  sheltered 


Female     Cupper    figure)     and    male     (lower    figure)    of 
Nephila  nigra^  shown  one-half  natural  size. 

openings  of  all  sorts.  A  bit  of  loose  bark  on  an 
old  tree  is  a  favorite  cocooning  place  for  many 
spiders ;  there  the  speckled  tubeweaver  will 
often  deposit  her  eggs  within  several  wraps  of 
silk,  all  overlaid  with  bark  pellets  gnawed  from 
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the  tree.  Some  of  our  familiar  lineweavers,  as 
Theridium  tcfidarioruin,  put  their  eggs  into  sev- 
eral brown  sacs  which  they  keep  near  them 
within  their  netted  cobwebs,  on  which  the  spider- 
lings  hang  when  they  are  hatched.  Many  tube- 
weavers  and  laterigrades  spin  a  tough  disk, 
white,  gray,  mottled  or  pinkish,  against  various 
surfaces,  especially  on  or  under  stones.  Most 
species  die  shortly  after  cocooning,  and  the 
young  are  left  to  the  nurt\ire  of  nature.    Others 
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(a)  Efeira  sirix  spinning  her  egg-cocoon.  (b)  The 
inner  covering  of  the  egg-mass,  (c)  Overlaying  the 
thick  outer  covering. 

have  some  sort  of  care  over  the  spiderlings  when 
they  appear,  and  until  they  leave  the  home 
bounds.  Among  ground-spiders  {Lycosidw) 
one  notes  the  interesting  habit  of  tying  the 
round  egg-bag  to  the  spinnerets  and  carrying  it 
around  until  the  younglings  come  out,  when 
they  mount  the  mother's  back  and  are  borne 
around  clinging  thereto  until  they  disperse.  A 
mother  with  a  hundred  babies  piled  upon  her 
body  as  she  runs  over  the  ground  is  a  gro- 
tesque spectacle;  but  the  oddity  vanishes  in  the 
light  of  mother-love.  At  least  one  species,  the 
European  water-spider,  cocoons  under  water 
within  her  diving-bell-like  domicile.  This  is 
but  a  glance  at  the  varied  forms  which  ma- 
ternal instinct  takes  among  spiders  to  perpetu- 
ate the  race. 

Beneficial  Uses. —  One  needs  to  give  good 
heed  who  would  know  how  large  a  part  spiders 
have  in  the  economy  of  nature.  They  are  among 
the  most  numerous  of  our  fellow  tenants  of  the 
earth.  A  fair  idea  of  the  myriads  that  live  near 
us  may  be  had  on  a  dewy  morning  of  late  sum- 
mer or  early  autumn.  Glancing  over  the  fields 
and  along  the  country  roadsides  one  will  see 
their  webs,  disclosed  by  the  minute  beads  of  mist 
caught  by  the  delicate  threads,  literally  covering 
the  low  herbage.  Turning  the  eyes  to  bushes  and 
trees,  the  branches,  twigs  and  leaves  are  seen  to 
be  meshed  with  spinning  work.  In  short,  the 
whole  landscape  is  overspread  with  the  tents  and 
meshes  of  the  aranean  hosts.  Other  hosts  could 
be  foiuid  by  raking  amid  fallen  leaves  and  earth- 
litter,  and  searching  beneath  stones,  logs  and 
rubbish,  in  hollow  trees,  post-holes  and  cran- 
nies, under  ledges  and  along  the  water  side. 
I  here  is  scarcely  a  spot,  iiuleed,  where  some 
"species  of  si)idcr  may  not  be  found.  The  prob- 
lem of  commissary  supplies  for  this  innumerable 
army  is  an  important  one;  and  its  consideration 
opens  up  a  strange  contradictory  phase  of  hu- 
man nature,  or  perhaps  one  should  say  of  hu- 
man ignorance. 


The  popular  prejudice  against  spiders  has 
been  so  long  fixed  that  it  is  hard  to  overcome 
it,  but  is  yielding  before  the  better  knowledge 
of  natural  objects  and  sympathy  therewith  that 
now  prevail.  The  prejudice  is  perhaps  largely 
due  to  erroneous  views  of  their  ugliness  and 
dangerousness.  The  species  frequenting  cellars 
and  outhouses  are  dark  colored  and  at  first 
glance  somewhat  ungainly.  But  to  judge  the 
race  by  these  would  lead  one  as  far  astray  as 
to  judge  all  birds  by  buzzards  and  crows.  In 
truth,  some  spider  species  rival  butterllies  and 
beetles  in  brilliancy  of  color.  And  these  are  not 
tropical  forms  alone,  but  are  among  our  indi- 
genous species,  and  may  be  found  in  most  parts 
of  America  by  searching  fields,  bushes,  bosky 
brook-sides,  the  edges  of  woods  and  open  places 
therein.  Delicate  greens,  pink,  ruby,  scarlet, 
orange,  yellow,  brown,  gray,  and  metallic  hues, 
silver  and  green  especially,  abound,  and  give  re- 
markable beauty  to  the  outer  robing  of  our  na- 
tive fauna.  E.xotic  species  are  even  more  bril- 
liant. 

Yet  more  erroneous  is  the  popular  view  of  the 
spider's  noxious  and  injurious  character.  That 
a  few  species  may  and  occasionally  do  inflict  a 
wound  that  may  cause  suffering  and  under  pe- 
culiar conditions  even  death,  is  doubtless  true; 
although  it  is  nearly  impossible  to  verify  current 
reports  of  injury  and  death  caused  by  a  so-called 
"black  spider,"  which,  as  it  commonly  turns  out, 
had  simply  been  seen  somewhere  near  the  vic- 
tim. That  insects  inflict  wounds  which  may  be 
serious  under  certain  unfavorable  conditions,  is 
weU  known;  and  the  possibilities  for  great 
damage  to  the  human  family  by  flies  and  mos- 
quitoes is  now  established.  But  spiders  may  be 
ranked  among  the  least  dangerous  to  man  of  the 
small  and  most  familiar  invertebrates.  The 
writer  has  been  struck  by  large  lycosids  (ground- 
spiders),  and  has  compelled  one  of  our  largest 
orbweavers  to  wound  him,  without  more  serious 
consequences  than  the  prick  of  a  pin.  A  mos- 
quito's puncture,  on  the  contrary,  causes  a  pain- 
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DiaRram  showing  location  of  spinning  ornnnft  in  the 
nbitonicti  of  an  orhwcavinK  itpiilcr.  spn.  npinncrets; 
s.  kU  silk  Klands;  py.  a,  pyrtform:  cy.  ^,  cylindri- 
form,  and  others  whicli  connect  !)y  delicate  <lucls 
with  tlie  outer  spinniiiK-snnnN;  ex,  cei)haIothorax ;  h. 
licart ;  ov,  ovaries;  ac,  .'iliniciitary  cinat  and  its  ter- 
mination, a;  l>K.  brcathioR  kiH^;  <^P>  cpiKyniim  and 
oviduct. 

fill  hurt,  witli  an  inflainod  nrra  tlio  hipncss  of 
a  silver  dollar  stirrotmdiiiK  »I»c  central  wliito 
swelling.  This  will  show  that  personal  idiosyn- 
crasies arc  factors  in  the  danger  to  man  of  a 
spider  wound,  as  of  an  insect's.  Admitting  the 
worst,  however,  the  credit  side  of  the  spider  ac- 
count   is   so   large    that   the    reverse    is   scarcely 
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•worth  mention.  Insects  are  known  to  be  service- 
able in  the  fertiUzation  of  many  plants.  The 
bee  has  been  domesticated  for  the  edible  prod- 
uct of  her  cells,  and  the  silkworm  for  its  cocoon 
fibre.  But  bej'ond  these  and  a  few  other  excep- 
tions, the  insect  hordes  are  among  our  most  de- 
structive domestic  foes.  Farm,  garden,  orchard 
and  plantation  can  be  profitable  only  by  vigilant 
and  unremitting  warfare  upon  these  destroyers 


Fig.  I. —  A  posterior  spinneret  of  Epeira.  Sp,  spigot- 
spool;  1.  ss,  long  spinning  spools;  s.  ss,  short  spools; 
bb,  branched  bristles;  sb,  simple  bristles  which  aid  in 
spinning. 

Fig.  2. —  .\  middle  spinneret  of  Epeira,  sp.  c.  spigot 
spool  discharging  cylindrical  gland;  ss  and  s.  ss, 
spools  of  pyriforra  gland;  sp.  t,  of  treeform  gland. 

whose  inroads  cost  the  nation  hundreds  of  mil- 
lions yearly.  But  spiders  injure  no  food-plant 
or  other  product  of  human  industry.  In  fields 
and  groves,  orchards  and  outhouses  they  are  not 
only  absolutely  innocuous,  but  are  engaged  in 
ceaseless  warfare  upon  the  enemies  of  man's 
prosperity,  comfort  and  health.  Their  chief  food 
is  insects ;  and  day  and  night  they  pursue  that 
function  which  nature  has  assigned  them,  and 
keep  in  check  the  myriads  of  insects  that  other- 
wise would  overwhelm  us.  It  is  doubtful  if  civ- 
ilized man  could  successfully  cultivate  or  even 
inhabit  the  earth,  if  it  were  not  for  these  de- 
spised benefactors,  unless  nature  were  to  provide 
some  other  agency  to  hold  even  the  balance  of 
helpful  and  harmful  life.  Even  when  spiders 
enter  our  homes,  and  spin  their  cobwebs  in  our 
porches,  halls  and  chambers,  they  come  upon  the 
wholesome  errand  of  clearing  our  premises  of 
irritating  and  dangerous  guests.  It  is  pitiful 
that  these  benefactors  of  our  race  should  be  the 
subjects  of  tmsparing  obloquy  and  hate,  and 
should  be  slain  at  sight  without  compunction. 

Bibliography. —  The  literature  of  spiders  is 
too  abundant  to  be  here  cited :  but  from  several 
American  works  the  student  may  obtain  needed 
help.  Among  them  are:  'Spiders  of  the  United 
States'  by  Prof.  Hentz,  the  father  of  American 
araneology:  Dr.  McCook's  'American  Spiders 
and  their  Spinningwork,'  3  vols,  folio,  profusely 


illustrates  structure  and  habits  and  gives  classifi- 
cation of  Orbweavers ;  the  studies  by  Prof.  Geo. 
W.  and  Mrs.  Elizabeth  G.  Peckham  of  general 
habits  are  most  interesting,  and  their  work  on 
the  'Attidx'  is  quite  complete;  'The  Common 
Spiders  of  the  United  States*  by  J.  H.  Emer- 
ton,  is  a  good  popular  treatise;  'Catalogue  of 
the  Described  Aranese  of  Temperate  North 
America'  by  the  late  Dr.  George  !Marx  of  the 
Smithsonian  Institution,  is 
valuable;  Nathan  Banks  of  the 
National  Museum,  Washington, 
has  written  some  important 
papers,  as  also  has  Prof.  Thos. 
Montgomery  of  the  University 
of  Texas,  Austin.  Among  for- 
eign works  one  should  know 
the  'Histoire  Naturelle  des 
Araignees'  of  M.  Eugene  Si- 
mon. Among  British  authori- 
ties consult  'Blackwell's  Spi- 
ders of  Great  Britain  and 
Ireland,'  and  the  works  of  Dr. 
Pickard. 

Henry  C.  McCook. 

Author  '■American  Spiders  and 

Their  Spinning  U'ork.'' 

Spiderwort,  any  plant  of  the  genus 
Tradescantia,  or  (by  extension)  of  the  family 
Commclinatca.  The  spiderworts  are  perennial, 
succulent,  somewhat  mucilaginous  herbs,  having 
linear  or  lanceolate  leaves  and  showy  reddish  or 
blue  flowers  in  umbel-like  cymes,  subtended  by 
bracts.  Tradescantia  virginiana  is  a  species  na- 
tive to  the  Middle  Atlantic  States,  but  often 
found  farther  north  in  cultivation  or  escaped 
from  gardens.  It  has  stems  often  in  clusters, 
and  about  a  foot  high ;  the  leaves  very  narrow, 
either  glabrous  or  slightly  pubescent,  as  long  as 
the  stem  and  of  a  bright  green  color.  The  large 
corollas  of  three  petals  are  sky-blue,  the  villous 
pedicels  being  declined  until  in  bloom.  The 
sepals  are  broad  and  herbaceous.  The  anthers 
are  large,  crescent-shaped,  and  golden,  and  the 
filaments  are  heavily  bearded.  A  South  Ameri- 
can spiderwort,  T.  Aumiiiensis.  is  better  known 
under  the  title  of  Wandering  Jew.  It  has  simi- 
lar flowers  and  broadly  lanceolate  leaves,  and 
is  very  easily  propagated  by  cuttings,  growing' 
often  in  water  only. 

Spiegeleisen,  spe'g'l-I"zen,  a  peculiar  kind 
of  cast  iron  made  from  specular  iron  ore,  or 
hematite,  containing  a  large  percentage  of  car- 
bon and  manganese.  Being  remarkably  free 
from  impurities,  as  phosphorus,  sulphur,  silica, 
it  is  largely  used  in  the  Bessemer  process  of 
steel-making  for  the  purpose  of  re-introducing 
carbon. 

Spielhagen,  sperha"gen,  Friedrich,  Ger- 
man author:  b.  Magdeburg  24  Feb.  1829.  He 
studied  at  Berlin,  Bonn,  and  Greifswald,  turned 
from  an  academic  career  to  literature,  made  some 
translations  from  French  and  English,  including 
one  of  'Amerikanische  Gedichte'  (1856:  3d  ed. 
1871),  and  after  publishing  two  sketches  that 
attracted  little  attention,  became  w-ell  known 
through  his  '  Problematische  Naturen'  (i860), 
in  which  he  advocated  the  advanced  liberal  poli- 
tics of  his  time.  His  'Sturmflut'  (1876).  based 
on  the  financial  crises  in  Berlin  following  the 
Franco-Prussian  war,  is  worthy  of  comparison 
with  this.  His  other  works  are  generally  in- 
ferior,  and   later   critics   object   to   his   obsolete 
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methods,  as  in  'Faustulus'  (1S97).  His  books 
are  often  truly  voluminous,  and  frequently  some- 
what grandiose,  but  display  a  certain  energy  of 
treatment  in  dealing  with  what  the  author  be- 
lieved important  questions  of  the  time. 

Spiers,  sperz,  Richard  Phene,  English 
architect  and  archseologist.  He  was  educated  at 
King's  College,  London,  and  the  Ecole  des 
Beaux  Arts,  Paris,  and  is  master  of  the  Archi- 
tectural School  and  surveyor  of  the  Royal  Acad- 
emy. In  addition  to  editing  Pugin's  'Normandy' 
(1870)  and  Fergusson's  'History  of  Architec- 
ture' (1863),  he  has  written  'Architectural 
Drawing'  (1887)  ;  'The  Orders  of  Architecture' 
(1902)  ;  'Architectural  Essays  on  Sassanian 
Architecture';  'Domed  Churches  in  Pcrigord' ; 
etc. 

Spigelia,  spl-je'li-a,  a  genus  of  annual  and 
perennial  herbs  of  the  order  Loganiacca,  of 
which  about  35  species  are  American.  They 
have  opposite,  membranous  leaves  and  terminal 
spikes  of  yellow,  red.  or  purplish  flowers.  The 
best  known  one,  pink-root  or  worm-grass  {S. 
marilandica),  is  native  from  New  Jersey  to  Wis- 
consin and  southw»-rd  to  the  Gulf  States.  It  is 
valued  in  hardy  garden  borders  because  of  its 
handsome,  red,  tubular,  yellow-throated  flowers 
which  appear  during  mid-summer,  and  also  be- 
cause of  its  easy  culture  in  rich,  friable,  loamy 
soils.     Its  roots  have  been  used  medicinally. 

Spike'nard,  a  North  American  herb.  See 
Aralia. 

Spina  Bifida,  cleft  spine.    See  Tumor. 

Spinach,  spTn'aj,  or  Spinage,  an  annual 
herb  (Spinacia  oleracea)  of  the  order  Chcnopo- 
diacea.  The  plant  is  probably  indigenous  to 
southwestern  Asia,  whence  it  has  been  carried 
to  all  cool  climates  throughout  the  civilized 
world  for  use  as  a  potherb.  The  original  spe- 
cies has  a  rosette  of  arrow-shaped  radical  leaves, 
from  the  centre  of  which  a  flower-stalk  is  de- 
veloped 2  to  3  feet  tall,  and  bearing  small  a.xillary 
clusters  of  dioecious  flowers  followed  by  seed- 
like  fruits  (akenes).  In  cultivated  varieties  the 
form  of  the  leaf  is  various,  and  its  size  and 
thickness  greater  than  in  the  wild.  Only  one 
other  species  of  the  genus  is  now  recognized 
{S.  tetraiidra)  but  is  not  cultivated.  There  are, 
however,  groups  of  varieties  which  have  been 
given  specific  names  mainly  because  of  the  form 
of  the  fruits  — the  prickly-seeded  (S.  sfinosa) 
and  the  round-seeded  (S.  oleracea).  Though 
the  popular  names  are  retained  in  the  trade  the 
plants  are  considered  one  species.  The  original 
form  is  not  known.  Spinach  delights  in  light., 
well  drained,  loamy  soils,  and  always  gives  best 
r«turns  when  abundant  nitrogenous  food  is  read- 
ily available.  It  is  easy  of  cultivation.  The  seed 
may  be  sown  in  early  autumn,  and  in  the  North 
covered  during  the  winter  with  loose  straw  or 
marsh  hay,  free  from  weed-seeds.  In  spring 
the  mulch  should  be  removed  very  early.  Early 
spring  sowing  may  be  done  but,  since  the  plants 
produce  smaller,  fewer,  and  poorer  leaves,  and 
are  prone  to  develop  a  seed-slalk  at  the  ap- 
proach of  warm  weather,  the  planting  season  in 
spring  must  be  curtailed.  About  eight  weeks 
usually  elapse  between  sowing  and  gathering  the 
plants  except  when  the  crop  is  wintered.  In 
field  practice  spinach  is  usually  sown  in  beds 
about  10  feet  wide  made  by  plowing  several  fur- 
rows toward  a  centre  and  leaving  dead  furrows 
between    the    beds    for    surface    drainage.    The 


seeds  are  sown  in  drills  about  15  inches  apart 
and  the  ground  kept  cleanly  cultivated.  Since 
the  crop  is  of  short  duration  it  is  generally  used 
prior  to  or  after  summer-maturing  crops.  It  is, 
however,  also  frequently  sown  between  the  rows 
of  other  crops.  Immense  quantities  of  spinach 
are  grown  in  the  South,  especially  upon  the 
Atlantic  seaboard  for  the  northern  markets,  and 
except  for  home-use  the  cultivation  of  the  crop 
under  cold  frames  is  now  little  practised  in  the 
North.  The  plants  are  gathered  when  dry  with 
some  of  the  root  attached,  trimmed  of  dead 
leaves  and  shipped  in  tightly  packed  barrels  or 
crates. 

Spinal  Caries.    See  Pott's  Disease. 

Spinal  Cord,  the  posterior  portion  of  the 
cerebro-spinal  axis,  entirely  located  in  the  spinal 
canal.  In  those  animals  which  stand  upright 
it  may  be  termed  the  lower  portion.  The  spinal 
cord  is  directly  continuous  with  the  medulla 
oblongata  (q.v.)  and,  varying  with  different  ani- 
mals, it  extends  practically  the  length  of  the 
spinal  canal,  giving  off  numerous  paired  spinal 
nerves  (q.v.),  and  terminates  by  breaking  up 
into  a  series  of  terminal  nerves,  the  so-called 
Cauda  equina.  With  reference  to  its  length  and 
thickness,  its  divisions,  and  arrangements,  both 
internal  and  external,  considerable  variation 
exists  in  diflferent  animals.  (See  An.\tomy, 
CoMPAR.wiVE.)  In  man,  however,  the  spinal 
cord  comprises  all  that  portion  which  lies  be- 
tween the  Cauda  equina  and  the  decussation  of 
the  pyramids  in  the  medulla.  It  lies  within  the 
bony  framework  of  the  spine,  covered  on  the 
outside  by  a  thick  membrane,  the  dura  mater, 
which  is  continuous  with  the  dura  mater  of 
the  brain.  Within  this  is  a  thin  delicate  layer 
of  tissue,  the  pia  mater,  which  covers  the  cord 
closely,  being  continuous  with  the  pia  mater  of 
the  brain.  Between  the  dura  and  pia  a  certain 
amount  of  cerebro-spinal  fluid  is  found,  which 
serves  as  a  protection-sheath.  Passing  out  and 
coming  into  the  cord  arc  the  paired  motor  and 
sensory  nerves  that  carry  motor  impulses  to 
all  the  muscles  of  the  body  below  the  head, 
and  sensory  impulses  to  the  brain  from  all  the 
sense  organs  of  the  skin,  mucous  membranes, 
and  viscera.  The  general  shape  of  the  spinal 
cord  is  cylindrical.  It  is  slightly  flattened  front 
and  back,  and  tapers  at  its  caudal  end  into  a 
long  thin  strip,  the  filum  terminale.  In  its  course 
it  shows  two  enlargements,  the  cervical  and 
dorsal  enlargements,  corresponding  to  the  loca- 
tion of  increased  amounts  of  nervous  tissue 
that  go  and  come  from  the  upper  and  lower 
extremities.  The  length  of  the  cord  proper, 
apart  from  its  terminal  filament,  averages  only 
about  18  inches,  it  therefore  falls  short  several 
inches  of  filling  the  entire  spinal  canal.  It  is 
about  Vi  inch  in  width  at  the  widest  part,  and 
weighs  in  an  average  adult  about  one  ounce. 
The  spinal  cord  is  nothing  hut  a  collection  of 
nerve  ganglia  and  nerve-fibres,  hut  in  the  human 
cord  these  are  not  as  simple  in  their  arrange- 
ment as  in  the  nervous  cords  of  insects,  for 
instance.  The  cord  preserves  its  bilateral  sym- 
metry, but  its  metamcric  symmetry  is  much 
modified,  particularly  in  its  internal  structure. 
Thus  the  spinal  cord  consists  of  nerve-cells  and 
nerve-fibres  like  all  other  parts  of  the  nervous 
system.  It  is  divided  almost  into  two  halves 
by  deep  fissures  in  front  and  behind ;  and  there 
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are  several  secondary  fissures  that  further  sub- 
divide the  cord  into  segments  corresponding 
somewhat  to  its  anatomical  arrangement.  In 
order  to  understand  somewhat  of  this  anatomical 
arrangement  it  is  important  first  to  trace  the 
dilTerent  fibre-tracts  that  go  up  and  down  the 
spinal  cord,  and  which  make  up  its  white  matter. 
The  first  nerve-fibres  to  develop  are  sensory. 
These  collect  into  bundles  and,  through  the 
posterior  spinous  processes,  pass  into  the  cord 
and  constitute  two  bundles  of  fibres,  the  columns 
of  Gall  and  the  columns  of  Burdach.  These 
columns  are  at  first  very  small,  but  as  they 
continue  to  receive  more  and  more  fibres  pass- 
ing upward  they  become  larger.  After  their 
entrance  into  tlie  cord  the  sensory  fibres  give 
off  many  collaterals,  making  extremely  com- 
plicated anatomical  connections  with  the  differ- 
ent segments  of  the  cord.  One  set  of  these 
collaterals,  however,  makes  a  distinct  bundle  of 
fibres,  which  has  been  called  the  column  of 
Gowers,  or  ascending  lateral  tract.  All  three 
of  these  fibre-tracts  carry  sensory  impressions 
from  the  surface  to  the  brain ;  they  constitute 
the  sensory  neuron-paths.  The  column  of 
Gowers  is  known  to  carry  pain-sensory  stimuli. 
These  sensory  neuron-paths  terminate  in  the 
sensory  areas  (q.v.)  in  the  brain,  having  nu- 
merous interruptions  or  stations,  as  it  were. 
The  typical  sensory  neuron-path  is  made  up  of 
three  of  these  stations.  The  first  ganglionic 
centre  is  in  the  end-organ ;  the  second  is  in  the 
medulla,  constituting  the  nuclei  of  tlie  columns 
of  Gall  and  Burdach ;  and  the  third  is  in  the 
cortex.  Numerous  variations  from  this  type  are 
known.  Passing  down  from  the  brain  a  large 
number  of  motor  tracts  make  up  the  larger 
part  of  the  remaining  white  matter  of  the  cord. 
The  most  important  of  these  bundles  are  the 
direct  and  indirect  or  crossed  pyramidal  tracts. 
The  descending  anterolateral  tract  and  direct 
cerebellar  tract  are  other  smaller  fibre-masses. 
Still  other  minute  fibre-bundles  are  found  in  the 
cord,  but  their  description  belongs  to  more  ex- 
tensive treatises.  The  main  function  of  these 
descending  tracts  is  to  carry  motor  impulses 
down  from  the  motor  area  to  the  gray  masses 
of  nuclei  located  on  the  interior  of  the  spinal 
cord.  From  these  spinal  centres  the  impulses 
are  transmitted  to  the  motor  nerves  which  pass 
cut  the  entire  length  of  the  cord,  from  in  front, 
where  they  later  bend  backward  and  join  the 
sensory  fibres  and  together  form  mixed  nerve- 
trunks.  The  motor  nerves  finally  terminate  in 
the  muscles  by  specially  modified  muscle-plates. 
As  the  nuclei  of  the  columns  of  Gall  and  Bur- 
dach in  the  medulla  were  the  first  ganglionic 
terminals  of  the  sensory  neuron-chains,  so  the 
gray  masses  in  the  cord  are  the  first  ganglionic 
terminals  of  the  motor  neuron-chain.  If  the 
spinal  cord  be  cut  across,  these  ganglionic  masses 
appear  on  the  cut  surface  as  a  gray  letter  H, 
or  as  a  butterfly-wing,  according  to  the  region 
where  the  cut  is  made.  In  these  wings  certain 
definite  groups  of  ganglion-cells  may  be  made 
out,  running  short  distances  up  and  down  the 
spine.  These  constitute  definite  ganglionic  cen- 
tres for  certain  muscle-groups,  and  their  de- 
struction causes  the  well-known  spinal  paralysis 
of  children.  Throughout  the  entire  length  of 
the  spinal  cord  there  is  a  small  cavity  around 
wliich  there  are  bridges  of  fibres  connecting  the 


two  halves  of  the  cord.  Thus  the  spinal  cord 
is  seen  to  represent  a  mass  of  cells  and  fibres, 
of  vastly  complicated  structure,  and  subserving 
all  of  the  nervous  functions  of  the  muscles  of  the 
skeleton  and  of  the  viscera  below  the  diaphragm, 
save  the  stomach.  The  spinal  cord  is  in  inti- 
mate connection  throughout  its  entire  length 
with  the  sympathetic  nervous  system.  Consult: 
Barker,  'Nervous  System*  (1901)  ;  Dejerine, 
*Anatomie  du  Systeme  Nerveux'  (1901-4)  ; 
Van  Gehiichten,  'Systeme  Nerveux*  (1903)  ; 
Spalteholz,  'Anatomy  Atlas'  (1904).  See 
Br.\in  ;  Nervous  System  ;  Reflex  Action  ; 
Symp.\thetic  Nervous  System. 

Smith  Ely  Jelliffe,  M.D., 
Editor   ^Journal  of  Nervous  and  Mental  Dis- 
ease.^ 

Spinal  Nerves,  the  paired  nerves  vi-hich 
arise  from  and  pass  into  the  spinal  cord  (q.v.), 
and  which  are  distributed  to  the  various  muscles 
of  the  body,  and  come  from  the  various  sense- 
organs,  skin,  intestines,  bladder,  etc.  The  spinal 
nerves  are  so  named  in  contradistinction  to  the 
cranial  nerves,  or  those  which  originate  from 
or  pass  into  the  brain  itself.  From  the  spinal 
cord  of  man  31  pairs  of  spinal  nerves  arise. 
They  pass  from  and  enter  into  the  spinal  cord 
and  spine  through  the  intervertebral  foramina, 
or  openings  between  the  bodies  of  the  vertebra, 
the  motor  part  of  the  nerve  passing  out  in 
front,  the  sensory  part  coming  in  from  behind. 
Eight  pairs  are  cervical ;  12  are  dorsal  nerves, 
also  named  tlioracic ;  5  are  lumbar,  5  sacral,  and 
I  coccygeal.  Each  spinal  nerve  is  formed  from 
two  portions,  an  anterior  or  motor,  and  a 
posterior  or  sensory.  The  posterior  root  has  a 
nerve-mass  or  ganglion,  which  is  wanting  in  the 
anterior.  The  fibres  of  the  anterior  roots  are 
motor  in  nature ;  that  is  to  say,  impulses  travel 
by  these  roots  outward  from  the  cord  or  brain 
to  the  body.  The  fibres  of  the  posterior  roots 
are  sensory:  impulses  are  conveyed  by  these 
fibres  to  the  cord  or  brain.  The  anterior  and 
posterior  fibres  unite  just  beyond  the  nervous 
ganglion  to  form  a  single  nerve-trunk,  in  which 
the  two  sets  of  fibres  are  indistinguishable.  See 
An.^tomy  ;  Brain  ;  Nervous  System  ;  Spinal 
Cord. 

Spindle-tree,  a  name  originally  applied  to 
a  European  species  of  Euonymus,  shrubs  belong- 
ing to  the  Celastracecr.  The  American  species 
have  more  or  less  four-angled  and  winged  stems, 
with  petioled  entire  or  serrate  leaves,  and  regu- 
lar, perfect  4  to  S-merous  flowers  in  axillary 
cymes.  They  open  in  early  summer,  and  are 
small  and  inconspicuous,  and  greenish  or  pur- 
plish in  color ;  they  are  succeeded,  however,  by 
very  brilliant  fruits  or  pods,  which  are  several- 
celled,  lobed.  or  angled,  and  which,  when  mature, 
open,  showing  the  somewhat  fleshy  red  arils 
which  have  grown  up  from  the  base  of  the 
seeds,  and  now  enclose  them.  The  fruits  re- 
main on  the  tree  during  the  winter,  so  that  these 
shrubs  are  often  cultivated  in  ornamental  shrub- 
bery. E.  europaus  is  called  spindle-tree,  because 
its  hard,  close-grained,  white  wood  was  once 
esteemed  as  a  materia!  for  spindles,  musical  in- 
struments, and  netting  needles,  and  is  still  used 
for  skewers  and  in  turning.  It  is  a  glabrous 
shrub,  with  broad  and  shining  leaves,  and  deeply 
four-lobed,  smooth  pods  which  have  been  em- 
ployed as  a  dye-stuff.  One  of  our  most  hand- 
some shrubs  in  autumn  is  the  burning  bush,  or 
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wahoo,  E.  alropurpurfus,  with  crimson  and 
scarlet  lobed  capsules.  E.  aiiicricainis  is  the 
strawberry-tree,  a  low  bush,  with  oval  leaves, 
and  a  crimson  capsule,  scarcely  lobed,  but 
covered  with  pointed  warts,  and  disclosing 
scarlet  arils.  The  E.  obovatus  is  similar  in  fruit, 
but  has  a  trailing  habit  and  obovate  leaves. 
The  foliage  of  a  Japanese  species  (.£.  alata) 
turns  to  a  brilliant  rose  pink  in  autumn. 

Spine,  the  backbone  of  a  vertebrated  ani- 
mal. See  An.momy;  Osteology;  Potts'  Dis- 
e.\se;  Spine,  Pathological  Changes  in;  Tu- 
berculosis. 

Spine,  Pathological  Changes  in.  The 
odontoid  process  of  the  axis  of  the  spine  pre- 
sents two  articulating  surfaces,  one  in  front,  of 
an  oval  form,  for  articulating  with  the  atlas, 
and  another  for  the  transverse  ligament,  the  lat- 
ter frequently  encroaching  on  the  sides  of  the 
process.  Displacement  at  this  point  of  articula- 
tion causes  instant  death,  due  to  pressure  and 
injury  of  the  cord  and  nerve-trunks.  The  verte- 
bral column  quite  frequently  sustains  fracture 
from  an  indirect  violence  which  tends  to  produce 
overexertion  on  one  flexion  of  its  normal  cur- 
vatures. Tuberculosis  of  the  vertebral  articu- 
lations or  Pott's  disease  is  an  affection  of  the 
spine. 

At  birth  there  are  no  curves  in  the  infant's 
spine,  but  as  the  child  assumes  the  sitting  or  erect 
posture,  curves  which  are  recognized  as  the  nor- 
mal vertebral  curves,  are  developed.  Weak  mus- 
cles, careless  postures,  and  paralysis  of  special 
groups  of  spinal  muscles  are  causes  of  spinal  cur- 
vature. Scoliosis  is  lateral  curvature,  that  is, 
with  the  convexity  of  the  curve  to  one  side. 
Cyphosis,  or  humpback,  is  the  form  in  which  the 
convexity  of  the  column  is  increased  in  a  posterior 
direction.  Lordosis,  or  hollow-back,  is  a  spinal 
deviation  in  which  the  convexity  of  the  curve  is 
forward;  it  is  usually  found  in  the  lumbar  re- 
gion, due  to  an  aggravation  of  the  normal  lum- 
bar curve.  Inflammation  of  the  cord  rarely  gives 
rise  to  pus,  but  a  few  cases  have  been  described. 
The  suppuration  is  necessarily  micro-organismal 
in  origin,  and  as  a  rule  it  is  either  due  to  some 
septicxniia  or  traumatism,  or  secondary  to  puru- 
lent meningitis.  The  spinal  cord  (q.v.)  is  in- 
fluenced by  diseased  conditions  of  other  parts  of 
the  body.  It  is  the  centre  for  all  the  degenera- 
tive disorders  of  the  nervous  system,  such  as 
locomotor  ataxia,  degenerative  spastic  paraplegia, 
primary  lateral  sclerosis,  etc. 

Spine-foot,  a  genus  of  lizards  (Acaiithodac- 
tylus),  so  named  from  the  spinous  appearance  of 
the  toes,  which  are  "keeled"  beneath,  and  possess 
fringed  edges.  A  familiar  brown  species  {A. 
vulgaris)  occurs  from  Spain  and  Morocco  east- 
ward to  northern  India. 

Spin'el,  an  isometric  mineral  of  many 
colors,  almost  always  in  octahedral  or  dodecahc- 
dral  crystals.  Octahedral  twins  are  so  common 
as  to  give  the  name  "spinel  twin"  to  this  form 
(see  explanation  under  Minfrai.ogv).  It  is 
characterized  by  a  hardness  of  8,  which  is  ex- 
ceeded by  only  three  minerals,  diamond,  corun- 
dum, and  chrysobcryl,  and  is  equaled  by  but  a 
few.  It  is  brittle ;  fracture  conchoidal ;  specific 
gravity,  3.5  to  4.1  ;  lustre  vitreous:  streak  white; 
transparent  to  nearly  opaque.  Essentially  it  is 
a  magnesium  aluminate,  or  a  compound  of  the 
oxides  of  magnesium  and  aluminum,  these  metals 


being  at  times  in  part  replaced  by  iron,  and,  in 
the  variety  picotite,  also  by  chromium.  The  va- 
rieties are  distinguished  by  differences  both  in 
color  and  composition.  The  red  variety  is  often 
transparent,  and  is  known  as  ruby  spinel  (q.v.) 
or  balas  ruby.  Rubicelle  is  yellow  or  orange- 
red;  ceylonite  or  pleonaste  is  dark-green,  brown, 
or  black,  and  nearly  opaque;  chlorospinel  is 
grass-green.  Blue  and  yellow  varieties  are  also 
found  and  sometimes  yield  choice  gems.  Its 
most  noteworthy  occurrences  are  in  the  gem 
gravels  of  Ceylon,  Burma,  and  Siam,  in  the 
ejected  blocks  of  Vesuvius  and  in  the  limestone 
belt  of  Orange  County,  New  York,  and  Sussex 
County,  New  Jersey. 

Spinel  Group,  an  important  group  of  iso- 
metric minerals,  usually  included  among  the 
oxides,  though  chemically  they  are  oxygen  salts. 
The  group  embraces  the  closely  related  alumin- 
ates,  spinel,  hcrcynite,  and  gahnite ;  the  ferrates 
and  manganates,  magnetite,  magnesioferrite, 
franklinite,  and  jacobsite;  and  the  metachromite, 
chromite.     Their  general  formula  is  R"R"':04. 

Spinello,  spe-nel'lo,  Di  Luca  (called 
Spineli.o,  .^ketino),  Italian  painter:  b.  Arezzo 
i333i  d.  there  1410.  His  principal  frescoes  were 
done  for  the  sacristy  of  the  church  of  Saint 
Miniatus  near  Florence,  for  buildings  at  PLsa, 
Siena,  Arezzo,  and  for  the  municipal  buildings 
of  Siena  (a  series  illustrating  the  Italian  wars 
of  Frederick  Barbarossa).  Spinello  enjoyed  a 
great  reputation  in  his  own  day,  being  compared 
and  by  some  preferred,  to  Giotto,  whose  style 
his  own  in  some  respects  resembles.  His  'Vir- 
gin and  Child'   sold  in  1889  for  $3,725. 

Spin'et,  a  stringed  instrument  formerly 
much  in  use,  but  now  superseded  by  the  piano- 
forte. It  was  somewhat  similar  to  the  harp- 
sichord, and  like  that  consisted  of  a  case,  sound- 
ing-board, keys,  jacks,  and  a  bridge.  The 
difference  between  the  spinet  and  the  harpsichord 
was,  that  the  latter  was  larger,  and  contained 
two  or  three  sets  of  jacks  (small  oblong  slips  of 
wood,  with  crow-quills  attached  for  striking) 
and  strings  so  disposed  and  tuned  as  to  admit 
of  a  variety  of  stops,  while  the  former  had  only 
one  set  of  jacks  and  strings,  and  consequently 
only  one  stop.     See  Pianoforte. 

Spin'garn,  Joel  Elias,  .\merican  educator: 
b.  New  York  17  May  1875.  He  was  graduated 
from  Columbia  University  in  1805,  and  was  as- 
sistant professor  of  literature  there  1899-1900. 
He  is  a  member  of  the  Societe  d'Etudes  Ital- 
iennes,  Paris,  and  published  'A  History  of  Lit- 
erary Criticism  in  the  Renaissance'  (1800). 

Spin'ifex,  or  Porcupine  Grass,  a  perennial 
grass  (Triodia  irrilans)  which  grows  on  other- 
wise barren  dry  ground  in  .\ustralia,  forming 
tussocks  through  whicli  horses  and  men  find 
difficulty  in  progressing  because  of  tlie  uncertain 
footing  and  because  the  spiny  edges  of  the  hard 
leaves  cut  the  clothing  or  feet. 

Spinner,  spTn'er,  Alice.  Sec  Eraser, 
AfciisTA  Zei.ia  W'F.nn. 

Spinner,  Francis  Elias,  .■\nierican  finan- 
cier: b.  (jerman  l'"lats  (miw  Mohawk),  N.  Y., 
21  Jan.  1802:  d.  Jacksonville,  Fla..  31  Dec.  i8<io. 
He  was  apprenticed  to  a  confectioner,  and  then 
to  a  saddler,  but  in  1824  became  a  merchant  at 
Herkimer,  N,  Y.  He  was  deputy  sheriff  of  Her- 
kimer County  in  1S20-34,  sherift  in  1S35-7,  was 
active   in  the  militia  where  he  gained  the  rank 
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of  major-general,  and  in  1838-9  was  State  com- 
missioner for  building  the  State  lunatic  asylum 
at  Utica.  He  was  connected  with  a  bank  ni 
Mohawk  for  20  years  as  cashier  and  as  president, 
was  auditor  and  deputy  naval  officer  in  the  naval 
office  at  Xew  York  in  1C45-9,  and  in  1855-7  was 
a  Democratic  member  of  Congress.  He  was 
,  ne  of  the  original  members  of  the  Republican 
party,  was  re-elected  by  it  to  Congresi  in  1856 
and  in  i8s8,  and  was  appointed  United  States 
treasurer  by  President  Lincoln  in  1861,  a  post 
which  he  occupied  until  1875.  He  was  the  first 
tQ  suggest  the  employment  of  women  in  the 
governinent  offices  and  carried  his  point,  though 
against  much  opposition.  His  name  became  dur- 
ing his  long  term  of  office  the  synonym  of  in- 
tegrity, and  his  designedly  singular  signature  on 
the  "greenbacks"  of  the  United  States  was  the 
most  familiar  autograph  in  the  country. 

Spinning,  the  process  of  reducing  to  fine 
threads  of  uniform  size,  fibres  of  cotton,  flax, 
or  wool  for  weaving  purposes.  The  process  was 
performed  by  hand  from  early  Eg>-ptian  times 
with  the  dis'taff  and  spindle,  the  distaff  being 
a  stick  or  staff  on  which  a  mass  of  carded  or 
prepared  raw  material  called  a  roving  was 
looselv  bound,  and  the  spindle  being  a  smaller 
round  stick  to  which  the  thread  was  attached, 
and  around  which  it  was  spun  by  adroit  manipu- 
lation. . 

The  spinning  wheel  to  revolve  the  spindle, 
attached  to  its  frame,  was  an  improvement  on 
the  manual  method,  introduced  from  India  into 
Europe  during  the  14th  century,  and  thence  to 
America  in  the  17th  century.  Its  use  did  not 
begin  to  be  displaced  until  the  middle  of  the 
18th  century,  and  it  was  still  to  be  seen  in 
operation  at  the  beginning  of  the  last  quarter 
of  the  19th  century,  in  many  provincial  places 
untouched  bv  railways,  throughout  Europe  and 
other  parts  of  the  world.  The  operation  usually 
performed  by  young  women  gave  rise  among 
Enelish-speakin'g  people  to  the  word  'spinster.' 
Hargreaves's  spinning  jenny,  an  improve- 
m-nt  on  the  double-thread  producing  Saxon 
wheel,  invented  in  Nuremberg  about  1530.  Ark- 
wright's  throstle  machine,  or  roll-drawing  spin- 
ning machine,  and  Crompton's  mule-spinner, 
three  inventions  of  the  latter  half  of  the  i8th 
century,  revolutionized  the  art  of  spinning,  and 
although  many  important  improvements  have 
been  made  since  in  constructive  details,  the  gen- 
eral principles  of  all  modern  spinning  machinery 
are  those  of  these  three  inventions. 

The  spinning  jenny  invented  by  James  Har- 
greaves  in  1767.  in  its  simplest  form,  resembled 
a  number  of  spindles  turned  by  a  common  wheel 
or  cylinder  wdiich  was  worked  by  hand.  It 
stretched  out  the  threads  as  in  common  spin- 
ning of  carded  cotton,  eight  at  a  time,  but  this 
was  soon  improved  upon  until  80  could  be  spun 
as  easily. 

The  throstle  or  roll-drawing  spinning  ma- 
chine, patented  bv  Arkwright  in  1769.  had  for 
its  object  the  drawing  of  the  rovings  through 
successive  pairs  of  rollers,  each  pair  in  advance 
of  the  others  and  moving  at  different  rates  of 
speed.  The  first  pair  to  receive  the  sliver  com- 
oressed  it  and  passed  it  to  the  second  pair, 
which  revolved  at  a  greater  speed,  and  thus 
pulled  it  out  to  exactly  the  number  of  times 
greater  length  that  their   revolutions   exceeded 


those  of  the  other  pair.  As  the  roving  issued 
through  the  last  rollers  of  each  machine,  it  was 
received  on  spools  or  reels,  calculated  to  hold 
a  given  quantity ;  and  these  were  transferred  to 
the  spinning-frames,  which  resembled  the  rov- 
ing- frames.  As  the  roving  unwound  from  the 
spool,  it  was  drawn  through  successive  pairs  of 
rollers,  moving  as  before  at  different  rates,  each 
succeeding  pair  faster  than  the  backward  ones, 
so  that  the  roving  got  thinner  and  thinner,  un- 
til the  tenuity  was  carried  as  far  as  desirable. 
It  was  then  carried  on  to  a  spindle  which  re- 
volved with  great  rapidity,  and  by  a  simple  ar- 
rangement was  made  both  to  twist  the  thread 
and  to  wind  it  on  the  spindle  ready  for  the 
weaver. 

As  Arkwright's  machine  produced  too  great 
a  strain  on  the  thread  in  its  progress  to  admit 
of  it  being  drawn  sufficiently  fine  as  wanted 
for  many  purposes.  Crompton  in  1779  invented 
the  mule  jenny,  which  had  a  travelling  frame 
upon  which  the  spindles  were  set.  and  which 
combining  the  principles  of  the  two  preceding 
inventions,  produced  much  finer  yarn.  This 
frame  is  now  made  long  enough  to  carry  hun- 
dreds of  spindles,  and  it  gently  draws  out  and 
twists  the  thread  after  it  leaves  the  last  pair  of 
rollers ;  when  it  has  reached  its  limits,  now  sev- 
eral yards,  but  in  Crompton's  time  only  five  feet, 
it  rapidly  returns,  winding  up  the  spun  thread 
on  the  spindles  as  it  goes  back. 

The  preparation  of  fibres  for  spinning  in- 
volves various  important  processes  upon  which 
the  quality  of  the  yarn  produced,  depends. 
These  include :  tlie  opening  of  the  fibres  to  relieve 
them  from  knots  and  lumps,  a  strong  blast  of 
air  also  being  driven  through  to  carry  away 
dust  and  foreign  matter;  the  beating  and  rolling 
into  laps,  which  involve  much  careful  attention, 
as  on  this  first  operation  the  ultimate  size  of  the 
yarn  depends;  and  the  carding  or  combing  of 
the  laps  into  a  narrow  web,  which  passing 
through  calender  rollers  coils  in  the  form  of 
a  loose  untwisted  column  of  cotton  or  wool, 
about  an  inch  in  thickness,  called  a  .sliver. 

The  most  modern  machines  combine  in  one 
the  operations  of  carding,  roving,  and  spinning, 
and  these  machines  are  now  applied  with  vari- 
ous necessary  modifications  to  cotton,  wool,  flax, 
silk,  and  other  textile  materials.     See  We.wing 

COTTOX     M.VXCFACTURES  :        WoOLEN     M.-VNUF.\C- 
TURES. 

Spinning  Fibres.     See  Fibres. 

Spinning  Jenny,  in  textile  manufacture, 
the  name  given  by  James  Hargreaves  to  jhe 
spinning  machine  invented  by  him  in  1767.  Ihe 
name  jenny  is  a  corruption  of  engine,  the  term 
gin  being  a  common  local  expression  for  a 
machine.  It  consisted  of  a  number  of  spindles 
turned  by  a  common  wheel  or  cylinder  worked 
by  hand. 

Spinola,  spe'no-la,  Ambrosio,  Marquis  of. 
Italian  general:  b.  Genoa  about  1570;  d.  Castel- 
ruova  25  Sept.  1630.  In  1602  he  joined  the 
Spanish  forces  in  the  Low  Countries,  with  9.000 
Italian  and  Spanish  veterans,  whom  he  raised, 
equipped,  and  maintained  at  his  own  cost.  As 
a  consequence  while  mutiny  and  insubordination 
prevailed  in  the  rest  of  the  army,  his  9.000  Wal- 
loons were  models  of  discipline  and  order.  The 
Archduke  .Mbert  of  Austria,  then  governor  of 
the  Netherlands,  employed  Spinola  in  the  cap- 
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ture  of  Ostend,  long  besieged  by  the  Spanish 
troops.  It  fell  into  his  hands  in  :jeptember  1604, 
after  having  sustained  a  siege  of  three  years  and 
two  months.  Spinola  then  hastened  to  Madrid, 
to  give  Philip  III.  information  of  the  discontent 
and  insubordination  that  were  rife  among  the 
greater  part  of  the  troops  in  the  Netherlands, 
and  was  named  commander-in-chief  of  all  the 
Soanish  and  Italian  forces  in  the  Xetherlands. 
On  returning  he  found  Maurice  of  Nassau  op- 
posed to  him,  and  in  him  met  a  n'.ore  formidable 
opponent  than  he  had  hitherto  encountered.  A 
decisive  naval  action  near  Gibraltar,  in  which 
the  whole  Spanish  fleet  was  destroyed  by  the 
Dutch  admiral  Heemskerk  (1607),  induced  the 
Spanish  court  to  propose  an  armistice,  which 
was  concluded  between  Spinola  and  Maurice  for 
12  years  (1609).  Spinola  was  actively  engaged 
during  the  Thirty  Years'  war ;  and  in  1620  he 
conquered  the  Low-er  Palatinate,  wliich  had 
fallen  into  the  hands  of  the  Protestant  League. 
In  1621,  the  truce  with  Holland  having  ter- 
minated, he  took  Juliets,  after  which  he  invaded 
Holland  itself,  and  laid  siege  to  Bergen-op- 
Zoom ;  but  while  besieging  this  place  he  found 
himself  unexpectedly  attacked  at  once  by  Mans- 
feld  and  Maurice,  and  was  obliged  to  raise  the 
siege.  In  1624  he  invested  Breda,  the  gates  of 
which  were  opened  to  him  after  a  10  months' 
siege  (May  1625).  This  was  his  last  achieve- 
ment. 

Spinoza  (Spe-no'za)  Baruch  or  (in  the 
Latiniiied  form  later  adopted )  Benedictus, 
Dutch  philosopher :  b.  Amsterdam  24  Nov. 
16.32;  d.  The  Hague  21  Feb.  1677.  His  parents 
belonged  to  a  community  of  Jewish  emigrants 
from  Spain  and  Portugal  who  had  been  driven 
out  of  these  countries  by  religious  persecution 
and  settled  in  Amsterdam.  There  the  Jews  soon 
took  an  important  place  in  the  commercial  life 
of  the  city,  though  maintaining  their  own  lan- 
guage, religion,  and  distinct  social  life.  Spinoza 
was  carefully  educated  by  the  rabbis  of  his  own 
people  in  Hebrew  theology  and  literature,  in- 
cluding, of  course,  the  Talmud,  and  also  the 
more  modern  commentaries  of  Maimonides 
(q.v.)  and  Ibn  Kz-ra.  He  was  also  sent  to  the 
T  atin  school  of  V'an  den  F.nde.  an  .Xmsterdam 
-vsician.  where  he  received  his  first  impulse 
'  the  study  of  Descartes'  philosophy  and  his  first 
lessons  in  the  principles  of  natural  science. 
After  he  grew  to  manhood,  suspicions  of  his 
orthodoxy  were  raised,  and  after  several  at- 
tempts to  induce  him  to  conform  to  the  faith  of 
the  synagogue  had  failed,  he  was  expelled  from 
the  Jewish  community  in  1656.  Henceforth  he 
provided  for  himself  a  slender  but  sufticient 
income  by  grinding  and  polishing  lenses  for 
optical  instruments,  while  devoting  the  remain- 
der of  his  time  to  the  development  of  his  own 
philosophical  ideas.  He  lived  first  in  the  coun- 
try near  Amsfcrdam,  at  Rij'nsburg  near  Leyden, 
tiien  at  Voorburg.  a  suburb  of  The  Hague,  and 
from  1670  to  the  end  of  his  life  in  The  Hague 
itself.  Secluded  as  was  his  life,  he  was  recog- 
nized both  as  a  skilful  optician  and  as  an  original 
nhilosophicnl  thinker.  He  connuimicalod  his 
ideas  to  a  club  of  young  men  at  .Vmslerdam. — 
the  short  tractate  entitled  <De  Deo  ct  homine 
enisquc  fecilil.Tte.'  which  was  discovered  ni 
manuscript  form  in  1S52,  being  prob.iblv  written 
for  this  purpose.     Spinoza  also  maintained  re- 


lations with  the  literary  and  scientific  circle  at 
The  Hague,  and  corresponded  with  some  of  the 
noted  scientific  men  of  his  time.  He  was  also  a 
personal  friend  of  John  De  Witt  (q.v.)  and  is 
said  to  have  been  consulted  by  him  on  affairs 
of  state.  In  1673  he  refused  a  chair  of  phi- 
losophy which  had  been  offered  him  in  the 
University  of  Heidelberg,  feeling  that  it  would 
be  impossible  to  obtain  in  this  position  complete 
freedom  for  the  expression  of  his  views.  He 
maintained  his  independence  to  the  last,  living 
in  humble  circumstances  and  devoting  himself 
to  the  life  of  tliought  which  he  had  chosen.  He 
died  in  his  44th  year. 

Spinoza's  first  work  was  an  application  of 
the  geometrical  method  to  the  first  two  parts 
of  Descartes  'Principles,' — 'Renati  DesCartes 
Principiorum  philosophiae,  Pars  I  et  II  more 
geometrico  demonstrata;'  (i66i).  In  1670  ap- 
peared his  'Tractatus  Theologico-Politicus,' 
which  is  described  on  the  title  page  as  "contain- 
ing some  discussions  to  show  that  the  liberty 
of  philosophizing  may  be  allowed  without  any 
danger  to  piety  or  the  safety  of  the  State ;  but 
that  the  loss  of  the  public  oeace  and  even  of 
piety  follows  when  this  is  taken  away."  The 
main  thesis  of  the  work  is  that  "in  a  free  com- 
monwealth it  should  be  law'ful  for  every  man  to 
think  what  he  will  and  to  speak  what  he  thinks." 
It  support  this  he  undertakes  an  investigation 
of  the  principles  of  scriptural  interpretation 
and  the  relation  of  theology  and  philosophy, 
"anticipating."  as  Sir  Frederick  Pollock  has  re- 
marked, "with  wonderful  grasp  and  insight, 
almost  every  principle  and  not  a  few'  of  the  re- 
sults of  the  school  of  historical  criticism  which 
has  arisen  within  the  last  tw-o  or  three  gener- 
ations." This  work  aroused  so  much  opposition 
in  theological  circles  that  .Spinoza  did  not  think 
it  wise  to  publish  the  'Ethics,'  his  chief  work, 
on  its  completion  in  1675.  This  appeared  in  the 
year  of  his  death  in  the  'Opera  Posthuma,' 
which  also  contained  the  'Political  Tractate' 
and  the  'Tractate  on  the  Improvement  of  the 
Understanding,'  both  unfinished,  as  well  as  a 
compendium  of  Hebrew  grammar,  and  selections 
from  the  correspondence. 

Spinoza's  philosophy,  notwithstanding  its 
severe  scientific  form,  is  based  on  ethical  mo- 
tives, and  has  a  decidedly  practical  character. 
What  he  sought  through  his  life  of  lonely 
meditation  was  not  knowledge  as  the  satisfac- 
tion of  mere  intellectual  curiositv,  but  rather 
knowledge  of  man's  place  in  the  universe  as 
practical  insight  into  the  nature  of  his  true  and 
permanent  good.  In  the  'Improvement  of  the 
Understanding'  we  find  an  autobiographical  ac- 
count of  Spinoza's  decision  to  choose  the  high- 
est end  of  life,  .\fler  explaining  the  unsatis- 
factory nature  of  a  life  devoted  to  pleasure  or 
honor  or  riches,  and  the  evils  and  disturbances 
to  which  such  a  life  is  subject,  he  savs ;  "All 
of  these  arise  from  the  love  of  what  is  perish- 
able, such  as  the  nbjccfs  already  mentioned. 
But  love  toward  a  thing  eternal  and  infinite 
feeds  the  mind  wholly  with  jov  and  is  itself 
nnniinglcd  with  any  sadness.  Wherefore  it  is 
priatlv  t'l  be  desired  and  sought  for  with  all 
our  strength."  Moreover,  "whatsoever  in  the 
sciences  does  not  serve  to  promote  our  obiect 
will  have  tn  lie  roicrted  as  useless*  Nevrrlhe- 
IcSR,  there  is  for  Spinoza  no  onnosition  between 
theory  and  practice:  for  the  knowledge  of  the 
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systematic  unity  of  all  things,  and  of  God  as 
their  source  and  essence,  is  itself  the  supreme 
good  and  blessedness  for  man.  The  highest 
good  is  realized  only  in  and  through  the  most 
complete  knowledge. 

In  Spinoza's  chief  work,  the  'Ethics.'  he  at- 
tempted to  deduce  his  results  from  certain 
fundamental  conceptions  hj  the  employment  of 
the  method  of  geometry.  He  even  adopted  the 
external  form  of  the  Euclidian  geometry,  be- 
ginning each  of  the  five  parts  into  which 
the  work  is  divided  with  definitions,  axioms, 
and  postulates,  and  advancing  by  demon- 
strating in  a  formal  way  a  series  of 
delimte  propositions.  This  geometrical  form 
adds  nothing  to  Spinoza's  work,  and  is,  indeed, 
in  many  respects  a  drawback,  since  it  gives  to 
his  profound  insights  an  appearance  of  artificial- 
ity which  tends  to  obscure  their  real  meaning. 
But  Spinoza,  as  Descartes  before  him,  believed 
that  mathematics  furnished  the  universal  type 
of  true  science,  and  he  assumed  that  the  absolute 
certainty,  w-hich  w'as  then  generally  regarded 
as  essential  to  science,  could  only  be  attained 
by  following  the  same  method.  As  has  already 
been  remarked,  how-ever,  the  value  of  Spinoza's 
philosophy  does  not  at  ail  depend  upon  his  use 
of  the  mathematical  method.  What  is  most 
valuable  in  his  system  is  not  the  result  of  his 
formal  deductions,  but  of  his  genius  as  shown 
through  his  wonderful  speculative  intuition  and 
keen  psychological  analysis. 

In  spite  of  the  scholastic  terminology  in 
which  Spinoza's  views  are  often  expressed,  his 
system  grew  out  of  the  modern  scientific  con- 
ceptions which  he  had  learned  mainlv  from 
Descartes  (q.v.).  He  was  also  inlluenced  bv 
Giordano  Bruno  (q.v.),  and  by  his  studies  in 
Hebrew  theology  and  philosophy.  Spinoza's 
fundamental  thought  is  that  of  the  unity  of  the 
different  forms  of  existence  in  one  all- 
embracing  whole  or  substance.  There  is  but 
one  substance,  one  absolutely  independent  being, 
which  includes  all  things,  and  determines  itself 
and  all  thinss  through  the  necessity  of  its  own 
nature.  Spinoza  calls  this  one  substance  God ; 
but  his  conception  is  very  different  from  the  or- 
dinary theological  one.  In  the  first  place  the 
W'orld  is  not  regarded  as  dependent  on  the  will 
of  God,  but  as  the  necessary  result  of  his  nature 
or  essence.  Everything  necessarily  follows 
from  the  nature  of  God.  just  as  the  properties 
of  the  triangle  or  circle  follow  from  the  nature 
of  these  figures.  The  bond  which  necessarilv 
unites  all  of  the  parts  of  the  universe  to  the 
common  centre  or  substance,  and  thus  to  each 
other,  is  not  causal  in  the  usual  sense  of  that 
relation,  but  rather  logical.  God  is  the  under- 
Iving  ground  from  whose  nature  or  essence  all 
things  proceed  in  a  regular  and  uniform  order. 
God  does  not  act  as  a  man  acts  hv  setting 
plans  or  purposes  before  himself  and  then  pro- 
ceeding to  realize  them,  nor  has  he  emotions 
or  passions  like  men  which  move  him  now  in 
this  direction  and  now  in  that.  Spinoza 
satirizes  unsparingly  the  external  teleology  and 
anthropomorphism  of  his  day  which  sought  to 
explain  the  course  of  natural  events  by  refer- 
ring them  to  special  ends  and  purposes  on  the 
part  of  God.  For  Spinoza.  God  is  not  tran- 
scendent, existing  apart  from  nature,  but  nature 
itself    as    an     active     self-determining    process 


(jialura  naturans)  is  God.  The  one  infinite 
substance,  or  God.  has  an  infinite  number  of  at- 
tributes, hut  it  is  known  to  us  solely  through  the 
two  attributes  of  extension  and  thought.  Thus 
every  physical  thing  is  a  mode  of  extension,  and 
every  idea  a  mode  of  the  attribute  of  thought 
The  physical  and  the  psychical  are  not  independ- 
ent substances,  as  Descartes  supposed,  nor  is 
there  any  interaction  between  them.  The  trutii 
is,  that  physical  things  and  thoughts  are  modes 
which  express  the  nature  of  the  one  substance, 
but  each  side  expresses  this  nature  in  terms  of 
a  ditt'ercnt  attribute.  Yet  though  there  is  no 
interaction  there  is  an  exact  correspondence  be- 
tween the  modes  of  extension  and  the  modes  of 
thought :  "the  order  and  connection  of  ideas  is 
the  same  as  the  order  and  connection  of 
thin.gs."  This  is  Spinoza's  statement  of  the 
Parallelism  (q.v.)  of  mind  and  body,  a  doctrine 
which  he  was  the  first  to  maintain.  He  de- 
velops this  theory  in  some  detail,  defining  the 
mind  as  the  "idea  of  the  body,"  and  emphasizing 
the  correlation  between  the  perfection  and  de- 
velopment of  the  body  and  the  effectiveness  and 
sanity  of  the  mind. 

It  is  with  the  problem  of  man's  place  in 
nature. — his  relation  to  God  or  the  total  system 
of  things,  and  the  possibility  of  his  free- 
dom.— that  Spinoza  is  most  directly  concerned. 
Here  he  shows  that  the  possibility  of  man's  free- 
dom depends  upon  his  first  recognizing  that  he  is 
a  part  of  nature,  and  that  his  mind,  like  every- 
thing else,  is  subject  to  uniform  natural  laws. 
Man  forms  no  "kingdom  within  a  kingdom" ;  it 
is  not  contingency  or  some  strange  power  of  free 
will  which  governs  his  mental  experiences:  but 
heic  as  elsewhere  all  takes  place  according  to 
law  and  necessity.  "Nature's  laws  and  or- 
dinances whereby  all  things  come  to  pass  and 
change  from  one  form  to  another  are  every- 
where and  alwaj'S  the  same.  There  should, 
therefore,  be  one  and  the  same  method  of  un- 
derstanding the  nature  of  all  things  whatsoever, 
viz.,  through  nature's  universal  laws  and 
rules."  Accordingly  he  proceeds :  "I  shall  con- 
sider human  actions  and  desires  in  exactly  the 
same  manner  as  though  I  were  concerned  with 
lines,  planes,  and  solids.*  From  this  stand- 
point he  gives  a  scientific  account  of  the  origin 
r.nd  nature  of  the  emotions,  showing  how  they 
necessarily  arise  from  certain  assignable  causes, 
and  how  their  intensity  depends  on  definite  nat- 
ural conditions.  The  various  emotions  are  all 
found  to  be  compounds  of  the  primary  states, 
pleasure,  pain,  and  desire.  But  this  reduction 
of  the  emotions  to  law  is  only  a  prelim.inaiy 
step  in  Spinoza's  treatment.  To  attain  freedom, 
it  is  first  necessary  to  recognize  the  bondage  of 
man.  the  fixed  determination  of  the  emotions 
through  natural  laws.  But  just  as  knowledge 
is  power  in  regard  to  externa!  nature,  so  we  can 
free  ourselves  from  the  emotions  bj-  under- 
standing their  laws.  The  mind  is,  after  all, 
something  more  than  a  series  of  passive  states. 
Its  essence  consists  in  an  effort  to  preserve  its 
own  being,  to  promote  its  own  good.  And  i.) 
carrying  out  this  purpose  it  finds  that  nothing 
is  so  serviceable  as  knowledge.  Through 
knowledge  it  is  possible  to  free  man  from  the 
bondage  of  the  emotions.  An  emotion  when 
understood  becomes  transformed  and  ceases  to 
be  a  mere  state  of  passivity.  Moreover,  when 
the  conditions  of  an  emotion  are  understood,  it 
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is  possible  to  arrange  and  associate  the  various 
emotions  in  such  a  way  as  to  strengthen  and 
promote  the  occurrence  of  those  tliat  are  desir- 
able, and  to  weaken  and  repress  those  which 
are  hurtful.  The  highest  kind  of  knowledge 
for  Spinoza  is  not  scientific  reason,  but  intu- 
ition, the  direct  insight  that  all  things  follow 
necessarily  from  the  nature  of  God  and  hence 
form  one  system.  To  see  all  things,  not  as  a 
series  of  events  in  time,  but  in  iheir  necessary 
logical  relation  to  God,  is  what  Spinoza  calls 
viewing  the  world  uiider  the  form  of  eternity 
(sub  specie  tclcniilalis).  And  this  highest 
knowledge  gives  rise  to  the  intellectual  love  to- 
ward God  (aiiwr  inlcllcclualis)  which  is  the 
highest  good  or  blessedness  for  man.  It  is 
through  the  strengtli  of  this  emotion,  which  is 
not  a  passion  but  the  highest  activity  of  mind, 
that  the  other  emotions  are  most  successfully 
governed  and  transformed.  This  intellectual 
love  toward  God  enables  the  mind  to  renounce 
entirely  all  finite  or  personal  desires,  as  well  as 
all  envy  and  jealousy.  "He  that  loves  God  does 
not  demand  that  God  should  love  him  in  re- 
turn" ;  he  demands  nothing  for  himself,  but 
acouiesces  completely  in  the  order  of  the  uni- 
verse. Moreover,  Spinoza  argues  that  since  this 
knowledge  and  the  intellectual  love  to  which  it 
gives  rise  are  eternal,  the  mind  which  experi- 
ences these  must  have  something  in  it  which  ii 
eternal  and  which  cannot  be  destroyed  with  the 
body.  Scholars,  however,  maintain  that  it  is 
still  doubtful  whether  Spinoza  pronounces  in 
favor  of  individual  immortality.  An  interest- 
ing feature  of  Spinoza's  philosophy  is  the  close 
relation  which  he  always  recognizes  between 
the  individual  and  society.  It  is  no  merely  in- 
dividual good  for  which  he  was  seeking,  but  one 
which  as  "many  others  as  possible"  might  share 
with  him.  In  numerous  passages  he  ap- 
proached very  near  to  the  modern  conception  of 
the  individual  as  standing  in  an  organic  rela- 
tion to  society. 

I'oi  about  a  century  after  Spinoza's  death 
his  philo.sophy  was  wholly  neglected,  and  his 
name  used  bv  both  orthodox  and  unorthodox 
writers  in  a  depreciatory  way  as  that  of  an  utltr 
atheist  who  deserved  little  attention.  Lessing 
was  the  first  thinker  who  knew  and  appreciated 
Spinoza,  and  a  controversy  after  his  death  be- 
tween Mendelssohn  and  Jacobi  as  to  Lessing's 
real  opinions  did  much  to  spread  a  knowledge 
of  the  svstcm  in  Germany.  Goethe  was  deeply 
influenced  by  Spinoza  and  helped  to  awaken 
interest  in  the  S|iinozistic  philosophy.  Thus, 
since  the  beginning  of  t'le  TQth  century, 
Spinoza's  ideas  have  affected  in  important  way^ 
the  development  of  modern  thought.  It  was 
Novalis  who  called  Spinoza  "The  God-intoxi- 
cated man." 

Bihliofii-at'liv. —  The  standard  edition  of 
Spinoza's  works  is  that  edited  by  Van  Vioteii 
and  Land  (2  vols.,  T882-8.V,  also  in  a  cheaper 
form,  ^  vols.,  iSq5).  The  chief  works  have 
been  translated  into  English  bv  R.  H.  M.  Elwcs 
(P.ohn  Library,  2  vols.).  The  'Ethics'  and 
the  'Improvement  of  the  I'nderstanding'  arc 
also  translated  bv  \V.  II.  White  and  Miss  A. 
Stiling  (2d  cd.  iSqo).  and  the  'Ethics'  in  part 
by  George  S.  Fullerton  in  'The  Philosophy  of 
Spinoza'  (2d  ed.  TS04).  The  best  general  com- 
nicntarv  in  Knglish  is  .Sir  F.  Pollock's  'Spinoza: 
His  Life  and  Pliilosopby'   (2d  ed.  1899).     Con- 


suit  also:  J.  Caird,  'Spinoza'  (Edinburgh 
18S8)  ;  H.  H.  Joachim,  <A  Study  of  the  Ethics 
ot  Spinoza'  (Oxford,  1901 ) ;  R.  A.  Duff, 
'Spinoza's  Political  and  Ethical  Philosophy' 
(Glasgow,  1903).  James  E.  Creiohtox, 
Professor  of  Philosophy,  Cornell  Unii'crsily. 

Spir'acles,  the  apertures  on  the  sides  of 
the  body  in  insects,  centipedes,  spiders,  etc., 
through  which  air  is  admitted  to  the  breathing 
organs  or  trachas.     See  Insects. 

Spirae'a,  a  genus  of  deciduous  shrubs  of  the 
order  Rosacea:  The  species  (about  50)  are 
natives  of  the  northern  temperate  zone;  but, 
being  widely  popular  in  shrubberies,  an  enor- 
mous number  of  varieties  have  been  produced, 
and  the  plants  have  been  introduced  into  south- 
ern temperate  countries,  where  some  have  es- 
caped from  cultivation.  They  are  medium  or 
small  shrubs  with  usually  little  leaves  and 
corymbs,  panicles  or  umbels  of  white,  pink  or 
light  crimson  flowers,  which  appear  either  in 
profusion  for  a  short  time  in  spring  or  more 
sparsely  and  for  a  longer  period  during  summer. 
The  various  species  and  varieties  are  adapted  to 
a  wide  range  of  soils  and  situations,  from  swamp 
to  rocky  hillside  and  from  the  full  glare  of  the 
sun  to  shade.  Consult:  Baily.  'Cyclopedia  of 
American  Horticulture'   (New  York  1900-2). 

Spiral.    See  Curves;  Spring. 

Spire,  a  sharply  pointed,  tapering  roof,  most 
commonly  the  roof  of  a  tower,  though  a  light 
structure  often  set  at  the  crossing  of  the  roof 
in  a  cruciform  church  is  also  called  a  spire 
(French,  flechc).  the  term  covering  the  lantern 
with  upright  sides  from  which  the  pointed 
roof  springs.  The  term  is  hardly  applied  to  a 
roof  of  which  the  slope  is  less  than  an  angle  of 
60°  with  the  horizon,  and  even  a  slope  of  that 
acuteness  makes  a  blunt  spire. 

Spires  may  be  formed  of  wood  and  covered 
with  wood  or  metal  or  even  tiles,  exactly  like 
an  ordinary  roof  of  lower  pitch,  but  the  aim  has 
always  been  to  build  the  whole  of  stone  and  top 
it  with  a  cross  or  a  luiial  of  leafage,  or  both. 

The  spire  is  associated  with  medixval  build- 
ing in  the  west  of  Europe,  and  its  greatest  de- 
velopment is  of  the  years  1180  to  1500  .\.d.  In 
later  Gothic  art  the  spire  loses  its  character  of 
roof  in  that  its  surfaces  are  occupied  with  open 
or  pierced  tracery,  as  in  the  German  churches 
of  Freiburg  in  Baden,  and  Thanii  in  Alsatia 
(.Msass),  and  the  cathedral  of  liurgos  in  Spain. 
In  the  granite-building  country  of  Brittany  this 
decoration  is  common,  though  the  openings  are 
smaller  and  the  spires  look  more  massive.  The 
latest  development  is  that  seen  in  .'Xntwcrp  Ca- 
thedral and  in  Strasburg  Cathedral.  At  Stras- 
biirg  the  roof  lines  have  disappeared  and  the 
spire  is  a  cage  of  sloping  bars  of  stono  which 
carry  an  indefinitely  groat  number  of  pinnacles ; 
and  in  Antwerp  a  series  of  vertically-walled  lan- 
terns are  surroiindoil  by  bold  pinnacles  which 
are  themselves  spirelels  of  consi<Kral)le  size,  the 
whole  tapering  to  the  cross.  Other  spires  of  the 
same  I5lh  century  and  16th  centurv  Gothic  liave 
pierced  galleries  or  open  stories  of  arched  work 
alternating  with  the  solid  and  roof-like  .slope 
of  iho  spire.  Such  a  one  is  the  famous  north 
tower  of  the  Cathedral  of  Chartrcs. 

The  highest  spires  existing  arc  those  of  Co- 
logne Cathedral  (modern  from  ancient  design), 
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511  feet  from  pavement  to  top  of  cross;  the 
Church  of  Saint  Nicholas  at  Hamburg,  475  feet 
6  inches ;  Strasburg  Cathedral,  465  feet ;  Church 
of  Saint  Martin  at  Landshut  in  Lower  Bavaria, 
462  feet ;  the  Church  of  Saint  Stephen,  Vienna, 
45a  feet ;  Antwerp  Cathedral.  407  feet  6  inches ; 
Salisbury  Cathedral.  400  feet.  Structures  in 
metal  are  not  considered  here. 

Russell  Sturgis. 

Spires,  spirz  (German  Speyer,  spi'er), 
Germany,  in  Bavaria,  capital  of  the  district  of 
Pfalz,  at  the  confluence  of  the  Rhine  and  the 
Speierbach,  10  miles  southwest  of  Mannheim. 
It  is  an  important  government  town,  ancient 
royal  residence,  religious  centre  of  various  de- 
nominations, and  the  seat  of  the  Germanic  Diet. 
The  chief  glory  of  the  town  is  its  cathedral 
(1030)  begun  by  Conrad  and  completed  by 
Henry  IV.  (1061).  It  has  been  embellished  by 
frescoes  and  statuary,  and  the  ashes  of  eight 
German  sovereigns  repose  within  its  walls. 
Other  interesting  buildings  are  the  Retscher 
palace,  the  consistory,  the  gymnasium,  a  Roman 
Catholic  seminary  and  other  institutions,  hos- 
pital, orphanage,  a  real-school,  and  a  mftseum 
containing  German  antiquities.  The  important 
industrial  works  include  foundries,  cotton  mills, 
breweries :  the  manufacture  of  machinery,  to- 
bacco, and  leather  goods.  The  Reformers  here 
first  protested  (1529)  against  existing  Catholic 
dogmas  and  institutions.     Pop.   (1900)  20.QII. 

Spirit-duck.     See  Buffel-head. 

Spirit,  Holy.     See  Holy  Ghost. 

Spirit  of  Laws,  The  ("Esprit  des  Lois"),  a 

work  by  Montesquieu,  published  in  Geneva  1748. 
This  work  is  regarded  as  the  most  important 
literary  production  of  the  iSth  century,  before 
the  appearance  of  the  'Encyclopedic.*  It  is  a 
philosophical  treatise  dealing  with  the  interrela- 
tion and  interaction  of  human  laws  and  institu- 
tions with  natural  laws.  At  the  outset  the 
forms  of  political  government  are  described  as 
three,  named  democracy,  aristocracy,  and  mon- 
archy. The  principles  of  each  are  examined  and 
their  influence  upon  education,  social  conditions, 
military  strength,  individual  liberty,  taxation  and 
finance  in  a  nation  are  traced.  The  influence 
of  physical  conditions,  such  as  the  nature  of  the 
soil  and  climate  of  a  country  on  political  and 
social  institutions  is  noted.  The  work  embraces 
also  an  examination  of  manners,  customs,  trade 
and  commerce,  family  life,  jurisprudence  and 
religion  of  the  countries  where  each  form  of 
government  severally  obtains.  Its  design  was 
to  awaken  a  desire  for  freedom,  to  rouse  general 
condemnation  of  despotism  and  kindle  the  hope 
of  political  progress. 

Spirit  Level,  an  instrument  used  by  sur- 
veyors and  others  for  determining  a  line  or  plane 
parallel  to  the  horizon  and  also  the  relative 
heights  of  two  or  more  stations.  It  consists  of 
a  glass  tube  nearly  filled  with  alcohol,  prefer- 
ably colored.  The  remaining  space  in  the  tube 
is  a  bubble  of  air,  and  this  occupies  a  position 
exactly  in  the  middle  of  the  tube  when  the  lat- 
ter is  perfectly  horizontal.  The  tube  is  motmted 
on  a  wooden  bar,  which  is  laid  on  a  beam  or 
other  object  to  be  tested;  or  it  is  mounted  on  a 
telescope  or  theodolite,  and  forms  the  means  of 
bringing  these  instruments  to  a  level,  the  slight- 
est deviation   from   the  horizontal  position   be- 


ing indicated  by  the  bubble  rising  toward  the 
higher  end  of  the  tube.  The  spirit  level  quad- 
rant is  used  for  taking  altitudes. 

Spirit  Plant,  called  the  Holy  Ghost 
Flower,  an  orchidaceous  plant  (Peristeria  data) 
of  Central  America,  known  also  as  the  dove- 
plant,  from  the  resemblance  of  the  united  sta- 
mens and  pistil  of  the  flower  to  a  dove  hover- 
ing with  expanded  wings,  somewhat  like  the 
conventional  dove  seen  in  artistic  representa- 
tions of  the  Holy  Ghost.  It  has  a  spike  of  al- 
most globose,  sweet-scented  flowers  of  a  creamy 
white,  dotted  with  lilac  on  the  base  of  the  lip. 

Spiritual  Corporations,  in  the  law  of  Eng- 
land, corporations,  the  members  of  which  are 
"spiritual  persons"  or  clergymen,  incorporated 
for  the  furtherance  of  religion  and  perpetuation 
of  the  rights  of  the  church.  The  laws  of  the 
States  of  the  American  Union  do  not  recognize 
any  difference  between  ecclesiastical  (or  spirit- 
ual) and  other  corporations:  the  same  statutes 
apply  to  both  kinds  of  corporations. 

Spiritual  Exercises,  The.  The  author  of 
the  'Spiritual  Exercises'  is  Saint  Ignatius  Loy- 
ola. They  were  composed  by  him  when  he  was 
living  as  a  hermit  in  the  Cave  of  Manresa.  If 
we  would  have  an  exact  definition  of  them,  they 
may  be  said  to  be  an  exercise  of  the  soul,  by 
which,  in  the  presence  of  God,  a  man  meditates 
in  silence  and  retreat  upon  the  eternal  truths, 
and  by  the  light  of  these  examines  his  spirit, 
with  a  view  to  correct  what  is  wanting,  and  give 
that  direction  to  his  life  which  shall  be  most 
pleasing  to  God  and  most  useful  toward  his  sal- 
vation. 

The  development  of  the  idea  of  the  E.xercises 
shows  us  their  aim  and  purport.    They  tend  en- 
tirely to  discover  for  us  the  one  end  necessary 
to  man  in  time  and  in  eternity,  and  the  means  of 
attaining  it  in  the  best  and  surest  manner  that 
is  possible  in  our  present  condition.    We   give 
the  words  in  which  the  saint  expresses  himself 
with  regard  to   his   Spiritual   Exercises.    Their 
end  is  "to  prepare  the  soul,  and  properly  dispose     ■ 
it  to  lay  aside  all  inordinate  affection,  and  then     I 
to  inquire  and  discover  how  God  would  have  it     ■ 
set  its  life,  in  order  to  gain  eternal  salvation.* 

He  who  makes  the  Exercises  must  pass 
through  several  stages,  each  of  which  brings 
him  to  a  separate  conclusion.  These  stages 
form  in  respect  of  time  the  four  divisions  called 
weeks,  and  correspond,  as  to  the  end  they  have 
in  view,  to  the  three  ways  —  the  purgative,  the 
illuminative  and  the  unitive.  The  sinner  needs 
purification  and  every  one  requires  to  know 
what  sin  is,  and  what  are  its  consequences.  The 
whole  of  the  first  division  or  week,  which  may 
occupy  more  or  less  time  than  an  ordinary  week, 
is  devoted,  according  to  the  wants  of  each,  to 
the  accomplishment  of  this  object  through  the 
exercise  of  the  powers  of  the  soul,  producing  in 
it  repentance  and  hatred  of  sin  as  the  fruit  of 
the  Exercises  of  this  first  part.  The  second  and 
third  weeks  comprise  the  paths  in  which  the 
soul  must  walk  after  having  been  purged  from 
the  vices  which  made  it  ill,  in  order  to  obtain 
that  perfect  health  which  consists  in  the  know- 
ledge and  practice  of  the  will  of  God.  It  is  then 
that  it  makes  choice  of  the  state  of  life  in  which 
God  would  have  it  serve  him.  or  reforms  its  life 
in  the  state  of  which  it  has  already  made  choice. 
These  meditations,  in  their  turn,  prepare  the 
soul  for  the  concluding  stage,  contained  in  the 
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last  week  of  the  Exercises,  the  object  of  which 
is  to  unite  the  heart  indissokibly  and  forever  to 
God  after  it  has  become  detached  from  the  love 
of  this  world. 

The  subject  matter  of  the  Exercises  accords 
with  this  idea  and  with  the  end  they  have  in 
view.  In  order  to  build  on  a  solid  foundation, 
they  begin  by  a  meditation  on  the  end  of  man, 
since  this  final  cause  must  exist  before  the  being 
who  is  created  for  it.  The  first  question  wliich 
man  ought  to  ask  himself  is,  "Why  am  I  in  this 
world"  ?  Tlie  Exercises  begin  by  answering  this 
question.  They  tell  us,  "Man  is  created  to 
praise  God,  that  is,  to  honor  him  and  to  serve 
him,  and  so  to  save  his  ovs'n  soul.  Everything 
that  is  upon  the  earth  has  been  made  for  man, 
that  it  might  aid  him  in  attaining  to  this  end  for 
which  he  has  been  created."  Meditations  on 
Sin.  Death,  Hell  and  Judgment  follow  on  this 
fundamental  truth  and  constitute  the  work  of 
this  first  part  of  the  Exercises. 

The  second  part  begins,  like  the  first,  with  a 
principle  or  a  foundation,  that,  namely  of  voca- 
tion. The  old  world  has  passed  away,  a  new 
world  begins.  God  says :  "Let  us  redeem  man." 
And  accordingly  this  week  commences  with  the 
meditation  of  the  kingdom  of  Jesus  Christ,  who 
is  represented  as  solemnly  inviting  all  men  to 
follow  him,  as  subjects  follow  their  king,  on 
the  condition  of  suffering  nothing  which  he  has 
not  suffered  before  tlicm.  Then  succeed  the 
meditations  on  the  life  of  Christ,  beginning  with 
his  Incarnation  and  Nativity. 

Then  followr,  tlie  tliird  week  -mlth  the  medi- 
tations on  the  Passion  of  the  Divine  Master, 
whence  is  drawn  the  strength  and  energy  needed 
in  combaUng  the  enemies  of  salvation,  and  the 
power  from  on  high  which  will  confirm  and  seal 
the  choice  which  is  made. 

In  the  fourth  and  last  week  the  exercitant  is 
engaged  in  considering  tlie  mysteries  of  Our 
Lord  risen  from  the  dead  until  his  Ascension. 
In  tlicse  he  learns  how  the  .spiritual  man  is  per- 
fected and  completed.  And  he  concludes  by 
meditating,  not,  as  might  be  iinagined,  on  the 
union  which  we  shall  one  day  enjoy  with  God 
in  glory,  but  upon  the  means  of  attainhig  char- 
ity, which  is  the  practical  object  and  corollary 
of  the  Exercises,  and  the  constant  aim  of  our 
efforts  in  this  world. 

It  may  be  asked,  how  did  the  Exercises  of 
Saint  Ignatius  bring  about  such  marked  effects 
as  to  render  their  name  so  famous?  They  are 
after  all  only  meditations  on  the  old  grand 
truths  of  Christianity.  Why  is  it  that  these 
same  truths  have  always  had,  and  even  at  the 
present  day  still  have,  so  powerful  an  effect  on 
those  who  make  (lie  Exercises,  that  more  than 
once  the  ignorant  attributed  it  to  magic?  What 
alone  gives  to  the  Exercises  their  wonderful 
efficacy,  is  that  they  are  an  active  prayer,  and  a 
practical  meditation  of  the  fundamental  truths, 
which  simply  read  or  heard,  would  make  a  feeble 
and  superficial  impression. 

Here  man  brings  home  to  himself  these 
truths  which  have  to  him  a  personal  interest, 
and  this  one  object  he  always  keeps  before  him. 
We  must  also  look  for  the  cause  of  their  won- 
derful efficacy  in  the  study  of  them  in  detail,  and 
in  the  order  and  relation  given  to  these  truths 
in  their  relation  to  the  wants  of  the  soul  so  that 
no  other  fonn  or  method  than  this  could  well 
be  unployed. 
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Tlie  celebrated  Spanish  theologian  Torres, 
explains  in  these  terms  how  they  could  have  so 
great  an  effect  upon  learned  men,  who  take  them 
in  good  faith  and  in  earnest :  "In  my  first  stud- 
ies," he  says,  "I  had  for  my  object  the  gathering 
of  knowledge ;  but  I  made  the  Spiritual  Exer- 
cises in  order  that  I  might  practise  them,  for 
tliere  is  a  great  difference  between  knowing  a 
thing  for  the  sake  of  knowing  it,  and  knowing 
it  for  the  sake  of  doing  it." 

T.  J.  Campbell,  S.J. 

Spiritualism  (from  the  Latin  spiritualis, 
spiritual,  anil  this  word  again  from  spiriltis, 
breath  or  life  or  soul).  This  word  has  been 
used  by  certain  extremists  in  different  ages  to 
signify  the  doctrine  that  all  which  exists  is  spirit 
or  soul,  but  its  established  meaning  is  the  doc- 
trine that  those  who  have  departed  from  tliis  life 
are  able,  under  fa\-orable  conditions,  to  com- 
municate with  the  mortals  left  behind,  or  pro- 
ject certain  forces  upon  them.  This  is  generally 
done  by  aid  of  those  whose  psychic  nature  has 
been  well  developed  or  whose  aura  furnishes 
a  chemical  combining  agent,  by  means  of 
which  force  can  be  manifested  to  the  outer 
world.  Such  persons  are  termed  mediums 
or  psychics. 

The  phenomena  on  which  spiritualism  de- 
pends have  been  known  more  or  less  in  all  ages, 
the  era  of  Christianity,  especially  being  one  of 
the  great  revivals  of  spiritualistic  influence. 
"It  (spiritualism)  has  been  the  very  life 
blood,"  says  Epes  Sargent,  "of  all  the  world's 
serious  religions."  Its  modern  revival,  begin- 
ning in  1848  at  Hydesville,  a  small  village  in 
the  State  of  New  York,  aims,  for  the  first  time, 
to  develop  the  subject  on  a  scientific  basis.  A 
brief  setting  forth  of  its  claims,  its  rationale,  its 
limitations,  its  perversions  and  also  its  great 
achievements,  may  be  attempted  here. 

First,  every  human  liody  is  dual  in  its  nature. 
consisting  of  the  ordinary  coarse  material  form 
and  a  similar  interior  form  which  is  also  mate- 
rial, but  so  refined  as  to  elude  the  outer  vision. 
Tliis  interior  body  is  sometimes  called  the 
"spiritual  body,"  or  the  psychic  body,  or  the 
astral  body.  Scores  of  cases  can  be  cited  in 
which  persons  in  the  psychic  body  have  been  able 
to  look  down  upon  their  coarser  form  and  move 
around  in  all  directions  W'illi  only  a  magnetic 
cord  connecting  the  two.  The  greatest  power 
inheres  in  fineness  and  the  psychic  body,  when 
unimpedeif,  is  far  swifter,  clearer  in  intellect  and 
more  potent  in  action  than  the  outer  body.  Tliis 
body,  combined  with  a  portion  of  Infinite  Spirit, 
constitutes  what  in  this  life  is  tcrmi-d  the  soul,  or 
when  its  cord  is  sundered  it  becomes  a  spirit, 
and  goes  forth  into  a  more  ethereal  life. 

A  person  of  strong  psychological  power  is 
able  to  charge  up  the  brain  of  a  sensitive  subject 
with  an  amount  of  psychic  force  in  addition 
to  the  sensitive's  own,  that  will  enable  the 
p.sycho-mental  system  to  predominate  over 
the  animo-niental,  in  a  way  at  times  to  hold  the 
motor-nerves  rigid  and  prevent  all  power  of 
motion ;  or  the  sensory  nerves,  to  prevent  all 
power  of  sensation.  The  operator  then  having 
the  subject  under  control  can  will  liini  to  think 
or  say  whatever  he  choo.scs  and  we  call  this 
a  state  of  hypnosis,  or  better,  of  psychoma.  To 
illustrate   what   grade   of  fineness   is    meant   by 
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psychic  force,  can  best  be  done  through  the 
different  grades  of  color.  Those  sensitives  who 
can  attain  to  psychic  vision  are  able  to  see  two 
octaves  of  color  higher  than  those  of  the  out- 
ward eye.  Thus,  they  can  see  not  only  the 
scale  of  red,  orange,  yellow,  green,  blue,  indigo 
and  violet,  but  a  second  and  more  refined  scale 
of  the  same  colors,  including  the  X-ray,  and  even 
a  third  scale,  called  also  the  psychic,  which 
is  indescribably  beautiful.  The  psychic  atmo- 
sphere and  the  psychic  lights  are  just  suited  in 
fineness  to  the  psychic  body.  This  grade  of 
lights  and  colors  is  the  finest  that  mortals  have 
thus  far  been  able  to  reach,  and  being  so  re- 
fined as  to  penetrate  opaque  substances,  the  high- 
grade  seer,  who  can  get  en  rapport  with  it,  will 
be  able  to  look  through  human  bodies  just  as 
the  outward  eye  can  look  through  glass.  Such 
a  one  must  see  through  the  eyes  of  the  psychic 
body  and  is  termed  a  clairvoyant,  and  hear 
through  the  ears  of  the  same  body,  becoming 
thus  a  clairaudiant.  What,  then,  shall  hinder 
him  from  seeing  the  forms  or  hearing  the 
words  of  those  spirits  who  have  attained  to 
psychic  life,  and  especially  those  who  have 
reached  only  the  second  grade  of  develop- 
ment. 

The  psychomic  condition  induced  by  earthly 
operators  is  called  a  mesmeric  or  hypnotic 
sleep,  but  when  induced  by  spirits  is  called  a 
trance.  The  bodily  organs  are  held  in  abeyance, 
being  asleep,  but  the  psychic  nature,  being  set 
at  liberty,  is  doubly  active.  But  it  should  be 
understood  that  this  linking  of  a  visible  with 
invisible  worlds  is  a  great  undertaking  and  is 
liable  to  imperfections  and  drawbacks  and  limita- 
tions. The  medium  is  perhaps  imperfectly  de- 
veloped and  the  spirit  striving  to  send  his  ideas 
through  a  foreign  brain  and  a  foreign  atmo- 
sphere, cannot  overcome  the  preconceived  ideas 
of  its  instrument,  so  that  the  result  may  be  a 
communication  with  more  of  the  medium  than 
the  spirit  in  it.  Again,  certain  spirits  have 
attempted  to  locate  mines  and  tell  where  wells 
should  be  sunk,  and  persons  having  implicit  faith 
in  them  have  exhausted  themselves  financially  in 
vain  in  the  matter.  To  be  sure  various  persons 
have  been  made  wealthy  by  the  higher  help, 
but  high  influences  will  not  assist  in  money 
getting  except  for  some  noble  purpose.  Not 
very  many  mediums  are  able  to  give  so  arbitrary 
a  thing  as  a  name.  Great  intellects  in  the 
higher  life,  may  give  a  psychic  higher  concep- 
tions than  he  had  before,  but  very  great  things 
cannot  usually  be  transmitted  unless  the  psychic 
himself  has  some  largeness  of  conception.  The 
medium  needs  to  understand  mental  forces.  At 
times  he  may  see  human  forms  as  large  as  life 
moving  around  him  and  hear  voices,  all  of  which 
he  may  describe  to  the  sitter  as  spirit  manifesta- 
tions, whereas  it  may  be  simply  the  images  that 
have  been  photographed  and  phonographed  upon 
his  own  sensorium,  from  the  experiences  of  his 
daily  life.  He  must  judge  of  genuine  spirits 
by  their  greater  brightness  and  by  the  points 
of  identification  agreed  to  by  the  sitter.  The 
sitter  himself  is  liable  at  times  to  receive  im- 
plicitly the  words  of  the  medium.  The  spirit, 
unhampered  by  a  gross  fleshly  body  may  give 
some  wonderful  truths  and  even  prophecies, 
which  fact  often  leads  sitters  to  deem  them 
infallible,    a    condition    of    mind    that    all    the 


higher  influences  deprecate  as  interfering  with 
their  own  reasoning  powers. 

Obsession  or  the  control  of  low  grade  spirits, 
sometimes  works  injury  to  both  moral  and 
physical  conditions  of  a  sensitive,  but  not  to  sucli 
an  extent  as  is  feared  by  our  church  mem- 
bers, who  are  usually  quite  ignorant  of  how  to 
deal  with  such  cases.  In  revival  meetings,  some 
persons  get  what  is  called  "the  power,"  and 
occasionally  are  allowed  to  die  from  having  no 
one  to  pass  off  the  excitement  from  the  brain. 
Those  who  feel  a  debasing  influence  coming 
upon  them,  should  use  their  will  power  mightily 
against  it,  and  if  not  thus  able  finally  to  succeed, 
should  ask  a  little  circle  of  friends,  one  of  whom 
should  be  a  medium,  to  form  around  them. 

Complaints  are  made  against  spiritualism  as 
leading  to  laxity  of  morals,  and  a  prejudiced 
press  spreads  every  hostile  report  far  and  wide. 
It  is  true  that  every  new  era  of  greater  freedom 
develops  some  people  who  rush  to  extremes, 
just  as  some  early  Christians  did,  but  statistics 
go  to  show  that  a  great  and  salutary  work  has 
already  been  wrought  by  its  means.  Among  17,000 
prisoners  in  the  United  States  and  Canada,  not 
one  spiritualist  was  discovered,  while  thousands 
of  sectarian  religionists  were  to  be  found.  Not- 
withstanding all  the  drawbacks,  imperfections, 
disputations,  clashing  of  theories,  and  the  unlove- 
liness  of  necessary  iconoclasm,  which  the  super- 
stitions of  the  age  have  required,  there  are  grand 
and  revolutionary  movements  which  spiritualism 
has  inaugurated,  and  which  every  true  philoso- 
pher must  be  willing  to  have  considered.  Many 
persons  of  general  intelligence  are  so  ignorant 
of  the  work  that  is  going  on  in  this  direction 
as  to  declare  that  spiritualism  has  done  harm 
and  no  good.  The  cause  of  supreme  IrulU 
then  demands  that  the  following  facts  should  be 
set  forth. 

1.  It  Proves  Immortality. —  Thomas  Buckle, 
author  of  the  'History  of  Civilization,'  says: 
"Immortality  is  the  doctrine  of  doctrines :  a 
truth  compared  with  which,  it  is  indifferent 
whether  anything  else  be  true."  Several  mil- 
lions of  persons  in  Europe  and  America,  includ- 
ing some  of  the  most  eminent  scientists  and 
literati,  have  received  convincing  proofs  th.^t 
human  beings  survive  the  change  of  death.  If 
this  be  true  in  the  midst  of  corrupting  influences 
of  this  earth,  how  doubly  sure  of  surviving 
must  the  soul  be  in  the  more  ethereal  existence 
that  follows  death. 

2.  It  Leads  Off  in  Human  Reforms. —  Wil- 
liam Lloyd  Garrison,  an  earnest  spiritualist,  was 
the  pioneer  of  the  anti-slavery  movement.  Rev. 
John  Pierpont,  at  one  time  president  of  a 
United  States  Spiritual  Convention,  was  the 
leading  pioneer  of  the  temperance  reform  at  a 
time  when  alcoholism  was  almost  universal. 
The  leaders  in  the  woman's  rights  movement  are 
and  have  been  largely  spiritualists.  Medical  re 
form  has  proved  of  great  importance.  At  a 
time  when  physicians  were  administering  huge 
doses  of  toxic  drugs,  which  left  paralysis  and 
neuralgia  in  their  wake,  a  large  number  of  peo- 
ple felt  an  enkindling  power  that  enabled  them 
by  means  of  touch,  on  the  apostolic  plan,  to  heal 
multitudes  of  severe  cases,  some  of  which  were 
called  miraculous.  Some  were  enabled  to  project 
their  magnetic  aura  to  long  distances,  which, 
striking  some  poor  invalid  as  with  the  shock  of 
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a  magnetic  battery,  would  heal  him  in  a  moment. 
The  interest  in  all  mental  and  natural  forces 
was  awakened,  including  water,  air,  exercise, 
electricity,  movement  and  that  greatest  power 
of  nature,  sunlight.  But  these  hard  workers, 
by  methods  so  safe  and  potent,  could  have  done 
a  far  more  effective  work,  if  they  had  not  been 
hampered  by  despotic  laws,  enacted  to  gratify 
physicians,  threatening  fine  and  imprisonment 
against  all  who  should  heal  or  save  life  without 
having  gone  through  a  four  years'  medical 
course,  very  much  of  which  had  no  bearing  on 
their  methods  of  cure. 

3.  Sltirit  Commitnion  Has  Promoted  Civil 
and  Religious  Freedom. — One  of  the  great  steps 
of  national  progress  occurred  through  the  me- 
diumship  of  D.  D.  Home,  the  favorite  psychic  of 
kings,  during  the  reign  of  Alexander  II.,  at  his 
royal  palace  in  Saint  Petersburg.  Nicholas,  the 
father  of  Alexander  II.,  materialized  to  such  an 
extent  as  to  be  readily  recognized  by  his  son  and 
then  commanded  him  to  free  the  serfs  of  Russia. 
Alexander,  after  being  prostrated  for  two  weeks, 
rose  from  his  bed  and  sent  out  his  royal  ukase, 
freeing  40,000,000  serfs.  It  is  said  that  the  Em- 
peror Joseph  of  Austria  was  induced  to  grant 
religious  freedom  to  his  subjects  by  his  prime 
minister,  who,  being  niediumistic,  received  the 
inspiration  from  the  higher  life.  Victor  Eman- 
uel, king  of  Italy,  for  years  submitted  his  state 
papers  to  the  higher  influences,  and  by  them 
was  nerved  up  to  his  bold  and  successful  move- 
ment by  means  of  which  Italy  entered  upon  a 
new  and  freer  life. 

4.  Spiritualism  Has  Made  Knozvn  a  Higher 
Science. — The  ordinary  scientist  has  reached 
immutable  ground  in  the  line  of  mathematics  and 
of  course  has  gathered  a  vast  thesaurus  of  facts 
for  the  world's  illumination,  but  has  shown  a 
great  lack  of  acumen  in  his  perception  of  the 
subtle  underlying  principles  of  things;  has  mis- 
taken the  laws  of  force  as  everywhere  revealed 
in  nature;  cannot  tell  the  nature  of  the  ubiqui- 
tous force  of  electricity,  whether  it  is  a  sub- 
stance, or  a  law  of  motion,  or  both ;  is  equally 
at  sea  with  reference  to  its  contrast,  thermism ; 
is  ever  in  the  mist  as  to  the  nature  of  light  and 
its  constituent  colors;  writes  great  volumes  on 
chemical  force,  but  is  quite  ignorant  of  its 
process  of  action,  although  cheniism  is  perhaps 
the  most  important  law  of  the  universe,  embrac- 
ing mental  as  well  as  physical  force ;  does  not 
understand  nerve  force  or  how  it  acts ;  cannot 
explain  even  so  simple  a  thing  as  muscular  ac- 
tion; writes  great  volumes  on  physiology  and 
psychology  and  yet  does  not  understand  respira- 
tion, or  pulsation,  or  the  leading  vital  processes, 
or  hypnosis  or  the  higher  phases  of  mental 
action.  These  things  and  much  more  have 
already  been  explained  and  given  to  the  world 
by  the  aid  of  those  great  intellects  that  by  far 
transcend  all  earthly  minds  and  whose  piercing 
vision  goes  immensely  beyond  all  possibilities  of 
mortals. 

5-  Spirit  Influence  is  a  Great  Illuminating 
Poiver. —  Many  great  poets,  orators,  musicians, 
■icers,  artists,  and  other  geniuses  of  the  world 
have  owed  their  greatest  achievements  to  in- 
•^pirations  from  the  wiser  life.  Dr.  J.  M.  Peebles 
of  Battle  Creek,  Mich.,  in  his  excellent  work 
called  'Seers  of  the  Ages,'  shows  that  the 
geniuses   of  all   ages  have  been  conscious  of  a 


higher  help.  Among  the  names  he  gives  are 
those  of  Mozart.  Beethoven,  Raphael,  Tasso, 
Schiller,  Henry  Ward  Beecher,  Harriet  Beecher 
Stowe,  Lao-tse,  Confucius,  Zoroaster,  Hesiod, 
Homer,  Plato,  Socrates,  Pythagoras,  Cicero, 
Swedenborg,  etc.  Later,  Dr.  Peebles  issued  a 
work,  called  'Who  are  these  Spiritualists?*  in 
which  he  gives  several  hundred  prominent  pro- 
fessors, scientists,  judges,  literati,  kings,  etc. 
Among  those  who  felt  the  enlightening  influ- 
ence of  the  spirit  was  Hudson  Tuttle,  of  Berlin 
Heights,  Ohio.  He  was  an  uneducated  farmer 
boy,  but  between  the  age  of  16  and  18  he  was 
influenced  to  write  the  <Arcana  of  Nature.* 
Two  editions  of  this  have  been  published  in 
England  and  it  was  translated  into  German. 
One  of  the  eminent  Germans,  Dr.  Louis  Buech- 
ner,  pronounced  it  "far  in  advance  of  the  pro- 
foundest  scientist  of  the  day."  A.  J.  Davis, 
M.D.,  while  a  boy  of  14  years,  commenced  the 
large  work  'Principles  of  Nature,  Her  Divine 
Revelations.*  This  was  given  in  a  kind  of  a 
mesmeric  trance,  assisted  undoubtedly  at  times 
by  the  higher  wisdom.  Dr.  Bush,  a  learned 
Swedenborgian,  was  astounded  at  the  sublime 
flights  of  thought  therein  manifested.  Thirty- 
four  editions  have  been  published.  It  was  a 
forerunner  of  Spiritualism.  The  reader  who 
wishes  to  perceive  some  of  the  possibilities  of 
a  human  mind  should  read  'The  Magic  Staff: 
an  Autobiography  of  Andrew  Jackson  Davis.' 

6.  Spirit  Communion  Robs  Death  of  Its  Ter- 
rors.—  When  one  can  look  into  the  next  life  and 
perceive  that  the  transition  is  not  "a  leap  into  the 
dark,'^  surrounded  by  blackness  and  supersti- 
tion, it  is  an  immense  relief. 

7.  Spiritualism  Con/inns  Many  of  the  Bible 
Representations,  and  leads  many  skeptics  and 
agnostics  to  revise  and  change  their  ideas.  John 
Wesley,  the  founder  of  Methodism,  had,  accord- 
ing to  Robert  Southey,  "Spiritual  manifestations 
in  his  house  for  over  30  years,  commencing  with 
1716,"  and  rejoiced  in  them  as  proving  immor- 
tality. Speaking  of  skeptical  scientists,  Wesley 
says,  "They  well  know  (whether  Christians 
know  it  or  not),  that  the  giving  up  of  these  ap- 
paritions is  in  effect  giving  up  the  Bible ;  and 
they  know  on  the  other  hand,  that  if  but  one 
account  of  the  intercourse  of  men  with  spirits 
is  admitted,  their  whole  castle  in  the  air  (deism, 
atheism,  and  materialism)  falls  to  the  ground." 
The  churches  at  present  are  not  so  logical  as 
Wesley  was.  The  Bible  says,  "Try  the  spirits," 
"Cultivate  spiritual  gifts,"  "Despise  not  prophe- 
syings,"  "Quench  not  the  spirit,"  "Prove  all 
things,"  etc.  The  Church  says  beware  of  these 
things,  and  is  alarmed  at  such  passages  as  the 
following:  "It  shall  come  to  pass  in  the  last 
days,  saith  God,  I  will  pour  out  my  spirit  upon 
all  flesh ;  and  your  sons  and  your  daughters 
shall  prophesy,  and  your  yo\mg  men  shall  see 
vi.'iions,  and  your  old  men  shall  dream  dreams.** 
(Acts  II.,  17.)  But  there  are  many  scores  of 
passages  in  the  Bible  in  which  spiritual  mani- 
festations are  referred  to,  the  more  degrading 
ones  being  condemned,  just  as  they  are  at  the 
present  day. 

8.  Spiritual  Illumination  Reveals  the  Sub- 
lime Possibilities  of  the  Human  Soul,  including 
its  power  of  psychomctry,  of  clairvoyance,  ot 
clairaudiancc.  and  its  grasp  of  higher  science 
compared     with     which    ordinary    science    has 
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reached  only  the  beginning  of  things.  Psy- 
chometry  proves  that  every  particle  of  matter  has 
been  stamped  with  the  experiences  and  history 
of  the  surrounding  vvforld  and  is  forever  radiat- 
ing this  history  outward  so  that  a  human  sensi- 
tive can  perceive  it.  Prof.  Denton's  *Soul  of 
Things*  in  three  volumes  and  Dr.  J.  R.  Buch- 
anan's 'Psychometry'  in  one  volume,  will  por- 
tray the  marvels  of  this  science.  Clairvoyance 
reveals  a  more  glorious  universe  within  a  tmi- 
verse,  compared  with  which  the  outer  cosmos  is 
gross  and  imperfect.  But  the  ordinary  scientist 
has  dwelt  so  long  among  ruder  elements  as  to 
find  it  difficult  to  grasp  these  subtler  forces  even 
when  explained  to  him,  and  is  apt  to  attribute 
the  matter  to  some  magic,  although  the  greatest 
magicians,  including  Houdiu,  the  prince  of  ma- 
gicians, Bellachini,  the  court  conjurer  of  Berlin, 
Herrman,  Jacobs,  Rhys,  and  others  have  all 
given  up  the  mediumistic  phenomena  as  bej'ond 
the  power  of  prestidigitation.  The  mere  spiritist 
aims  only  at  the  material  or  selfish  features  of 
mediumship :  the  true  spiritualist,  while  giving 
due  place  to  material  things,  cultivates  a  beau- 
tifully sympathetic  and  spiritual  nature,  combin- 
ing both  religion  and  philosophy :  religion  to  lift 
the  soul  upward,  and  philosophy  to  guide  it 
toward  all  truth. 

Statistics. —  From  the  secretary  of  the  Na- 
tional Spiritualist  Association  for  the  United 
States  and  Canada  the  following  statistics  are 
given :  "There  are  about  660  local  societies  of 
Spiritualists  in  the  United  States  and  Canada  — 
19  State  associations  in  the  United  States  and 
52  camp-meeting  associations.  About  150,000 
persons  belong  to  Spiritual  societies  in  the 
United  States  and  we  estimate  about  1,500,000 
of  avowed  Spirituals  in  the  United  States  and 
Canada.  About  1,500  mediums  are  before  the 
public  and  perhaps  10.000  others  exercise  their 
gifts  in  their  own  homes  or  among  a  few  friends 
only.» 
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Spiritualist  Association,  National,  The,  is 
composed  of  chartered  spiritualist  societies  of 
the  United  States  and  Canada  and  holds  a  dele- 
ifate  convention  annually.  In  1903  the  associa- 
.ion  had  issued  302  charters,  18  of  which  were 
made  to  State  associations.  The  society  owns 
umnerous  church  buildings. 


Spirom'eter,  a  contrivance  for  determining 
the  capacity  of  the  human  lungs.  The  instru- 
ment most  commonly  employed  consists  of  an 
inverted  chamber  submerged  in  a  water-bath. 
The  breath  is  conducted  by  a  flexible  pipe  and 
internal  tube,  so  as  to  collect  in  the  chamber, 
which  rises  in  the  water  and  is  fitted  with  an 
index  marking  the  number  of  cubic  inches  of 
air  expired  after  a  forced  inspiration. 

Spir'ula,  a  genus  of  diminutive  cuttle- 
fishes representing  the  family  Spirtilidce,  which 
is  distinguished  by  the  possession  of  an  internal 
chambered  shell  of  nacreous  structure  and  dis- 
coidal  form,  the  whorls  of  the  shell  being  sep- 
arate, and  the  siphon  piercing  the  septa  on  their 
ventral  surfaces.  5.  peronii  is  a  species  which 
inhabits  the  open  ocean,  and  its  shells  are  occa- 
sionally   cast   ashore.     See    Ceph.\lopoda. 

Spit'head,  England,  a  roadstead  which 
separates  the  northern  coast  of  the  Isle  of  Wight 
from  the  mainland,  near  the  entrance  to  Ports- 
mouth harbor  (q.v.).  It  is  much  frequented  by 
the  English  fleet  and  protected  by  strong  forts, 
and  extends  for  about  two  miles  along  the  south- 
west side  of  Spit  Sand.  It  is  so  safe  that  it 
received  the  title  of  the  "King's  bedchamber." 
In  1797  it  was  the  scene  of  a  determined  mutiny, 
the  sailors  striking  for  better  pay,  which  they 
obtained. 

Spitz,  or  Pomeranian  Dog,  a  small  sheep- 
dog, originally  of  the  Baltic  provinces  of  Ger- 
many, which  is  about  the  size  of  the  spaniel, 
with  a  sharp-pointed  face  and  an  abundant  white 
coat  sometimes  of  great  beauty.  Other  colors 
are  known,  including  black.  It  is  comparatively 
common  in  the  United  States,  where  it  is  a 
favorite   dog  with   Germans.     See  DoG. 

Spitzbergen,  spits-ber'gen,  a  group  of  is- 
lands in  the  Arctic  Ocean,  between  Barents  Sea 
on  the  east  and  Greenland  Sea  on  the  west,  400 
miles  north-northwest  of  the  North  Cape  in 
Norway.  They  lie  between  the  parallels  76°  30' 
and  80"  30'  N.,  and  are  about  half-way  between 
Greenland  and  Nova  Zembla.  The  archipelago 
comprises  six  large  islands  and  a  large  number 
of  smaller  ones.  The  largest  island  is  West 
Spitzbergen,  which  has  a  triangular  form  with 
the  apex  pointing  south.  Its  coast  is  indented 
by  many  fiords,  of  which  the  two  largest  are  Ice 
Fiord  on  the  west  coast,  running  north  and 
northeast,  and  Wijde  Bay,  penetrating  south- 
ward from  the  north  coast.  The  northern 
branch  of  Ice  Fiord  almost  meets  the  head  of 
Wijde  Bay.  The  narrow  Foreland  Sound  sep- 
arates the  smaller  island  of  Prince  Charles  Fore- 
land from  part  of  the  west  coast  of  West  Spitz- 
bergen, and  to  the  northeast,  separated  from  the 
main  island  by  Hinlopen  Strait,  lies  the  second 
largest  island,  North-East  Land.  Of  the  smaller 
islands  Danes  Island,  off  the  northwest  coast  of 
West  Spitzbergen,  is  notable  as  the  place  from 
which  Andree  set  out  on  his  fatal  balloon  voy- 
age to  the  North  Pole.  The  total  area  of  the 
Archipelago  is  about  27.000  square  miles,  of 
which  West  Spitzbergen  represents  about  15,000. 
West  Spitzbergen  is  in  the  main  covered  with 
great  accumulations  of  ice,  except  along  the 
west  shore  of  Wijde  Bay.  where  there  is  a  rela- 
tively fertile  area.  The  middle  of  the  island, 
west  of  the  main  watershed,  is  described  as  a 
region  of  boggy  valleys,  fertile  slopes,  and  moun- 
tain  ridges,   or   the   remains  of  a   high  plateau. 
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The  highest  measured  peak  of  the  island  is  Horn 
Sound  Tind  in  the  south,  fully  4,500  feet  above 
sea-level.  Large  glaciers  are  found  throughout 
the  whole  group,  but  especially  on  the  eastern 
coasts.  Geologically  the  backbone  of  the  island 
consists  of  granite,  with  gneiss  and  other  archaic 
rocks,  but  Carboniferous,  Triassic,  Jurassic, 
Miocene,  and  even  more  recent  formations  are 
also  well  represented.  During  Miocene  times 
Spitzbergen  had  a  luxuriant  tlora,  and  there  was 
also  a  postglacial  period  of  genial  climate  favor- 
able to  the  development  of  a  varied  phanero- 
gamic flora.  The  proximity  of  the  Gulf  Stream 
renders  the  climate,  especially  on  the  west  coasts, 
less  severe  than  that  of  other  places  in  the  same 
latitude.  For  four  months  in  winter  the  sun  is 
below  the  horizon,  and  for  an  equal  period  in 
summer  always  above  it.  The  most  character- 
istic plants  of  the  archipelago  are  mosses  and 
lichens.  Rather  more  than  one  hundred  species 
of  phanerogams,  however,  have  been  collected 
on  the  islands.  The  grasses  form  nearly  a  quar- 
ter of  these,  and  next  to  them  in  number  of 
species  are  the  cruciferous  plants.  The  larger 
forms  of  animal  life  are  foxes,  bears,  and  rein- 
deer, in  pursuit  of  which,  as  well  as  the  walruses 
and  seals  abounding  along  the  coasts,  the  islands 
are  frequently  visited  by  the  Norwegians  and 
Russians.  Sea-fowl  are  so  numerous  that  they 
literally  hide  the  rocks  and  darken  the  air.  The 
tninerals  include  beautiful  marble  and  good  coal. 
The  group  is  said  to  have  been  discovered  (1553) 
by  Willoughby,  but  the  islands  were  known  to 
the  Russians  before  that  time.  They  were  again 
discovered  in  1596  by  the  Dutch  navigator 
Barents.  To  the  latter  navigator  the  islands 
owe  their  name  (in  Dutch  spelling  Spitsber- 
ghen),  signifying  "peaked  mountains."  The 
coasts  of  the  chief  islands  have  been  explored  by 
many  expeditions  since  that  time,  and  during 
the  igth  century  the  islands  were  used  as  a  base 
for  expeditions  toward  the  North  Pole.  The  in- 
terior was  hardly  known  till  the  explorations  in 
1896-7  of  Sir  \V.  Martin  Conway,  who  was  the 
first  to  cross  West  Spitzbergen  from  west  to 
east.  There  arc  no  settled  inhabitants,  but  ex- 
plorers and  others  have  often  passed  one  or  more 
winters  in  the  archipelago.  In  the  days  of  the 
Spitzbergen  whale  fishery  there  was  a  thriving 
Dutch  village  called  Smecrenbcrg  on  a  small  is- 
land to  the  northwest  of  West  Spitzbergen. 
Tourist  steamers  make  regular  sailings  to 
Spitzbergen  during  the  summer  months  from 
Hammerfest  and  Hamburg,  A  tourist  hotel 
was  built  in  1896  at  the  entrance  to  Advent  Bay, 
a  branch  of  Ice  Fiord. 

Spitz'ka,  Edward  Charles,  American  neu- 
rologist: b.  New  York  10  Nov.  1852.  He  was 
graduated  from  the  College  of  the  City  of  New 
York  and  subsequently  (1873)  from  the  medi- 
cal department  of  the  University  of  New  York, 
and  studied  later  at  the  medical  schools  of 
Leipsic  and  Vienna,  becoming  in  the  latter  in- 
stitution a  laboratory  assistant  in  embryology 
and  histology.  On  his  return  to  New  York  he 
made  the  nervous  system  his  specialty,  and 
gained  national  reputation  as  expert  in  insanity 
in  the  trial  of  the  assassin  Guiteau.  He  is  the 
discoverer  of  the  inter-optic  lobes  of  the  lower 
brain.  He  was  vice-president  of  the  neurology 
section  at  the  International  Medical  Congress 
of   1887,   and    honorary    president    of    the    Pan- 


American  Medical  Congress  in  1893.  He  v.'as 
editor  of  the  'American  Journal  of  Neurology' 
{1881-4),  and  has  published  a  "Treatise  on  In- 
sanity' ;  etc. 

Spiv'ak,  Charles  D.,  American  physician: 
b.  Krementshug,  Russia,  25  Dec.  1861.  Leaving 
Russia  in  1882,  on  account  of  his  political  views 
he  came  to  this  countiy  and  worked  as  day 
laborer  in  New  York,  as  a  mill  hand  in  Maine, 
and  as  a  farmer  in  New  Jersey,  until  he  was 
enabled  to  graduate  from  the  Jefler.son  Medical 
College,  Philadelphia,  in  1890.  spending  some 
time  at  the  Berlin  University  (1891-2).  In 
1894-S  he  was  chief  of  clinic,  gastro-intestinal 
diseases,  at  the  Philadelphia  Polyclinic.  Set- 
tling in  Denver,  Colo.,  he  became  lecturer  on 
diseases  of  the  gastro-intestinal  tract,  Denver 
School  of  Medicine  (1896-1900),  and  professor 
of  anatomy  at  same  college   (1897-8). 

Spleen,  a  vascular  abdominal  organ  wliicli, 
in  man  at  least,  is  now  generally  regarded  by 
physiologists  as  forming  one  of  the  ductless 
glands,  and  which  is  accordingly  classed  with 
the  thyroid  gland,  thymus,  and  suprarenal  cap- 
sules. All  vertebrates  —  with  the  exception  of 
the  lancelet,  and  probably  the  lampreys,  lepido- 
sirens  (or  mudfishes),  and  the  ceratodus  or 
barramunda  —  possess  a  spleen,  which  is  absent 
from  the  sub-kingdom  in  certain  aberrant  fishes 
only.  In  man  the  spleen  lies  in  the  upper  part 
of  the  abdomen,  and  is  situated  in  the  left  hypo- 
chrondriac  region,  contiguous  to  the  cardiac  or 
gullet  end  of  the  stomach.  Its  outer  surface  is 
smooth,  and  lies  in  contact  with  the  under  sur- 
face of  the  diaphragm  or  midrilT,  this  latter 
muscle  separating  the  spleen  from  the  9th,  loth, 
and  nth  ribs  of  the  left  side.  Externally  the 
spleen  is  covered  by  the  peritoneum,  and  is  con- 
nected with  the  stomach  by  the  omentum,  known 
as  the  gastrosplenic  band.  Its  internal  aspect  is 
concave,  and  is  divided  by  a  longitudinal  groove 
or  fissure  named  the  liilum.  The  blood-vessels 
and  nerves  of  the  spleen  enter  and  leave  the 
organ  by  the  hilum.  Inferiorly  the  internal  sur- 
face of  the  spleen  is  in  contact  with  the  pan- 
creas (q.v.)  or  sweetbread,  and  posteriorly  with 
the  suprarenal  capsule  of  the  left  kidney.  The 
upper  end  is  of  rounded  conformation,  and  is 
thick ;  while  the  lower  extremity  is  pointed,  and 
is  in  contact  with  the  colon  (q.v.).  A  suspensory 
ligament  or  special  fold  of  peritoneum  attaches 
the  spleen  to  the  under  surface  of  the  midriflf. 
The  size  of  the  spleen  appears  to  vary  much.  Its 
average  size  in  the  healthy  adult  is  about  5 
inches  in  length,  by  3  or  4  inches  broad,  and  I  to 
I'A  inches  in  thickness,  lis  average  weight  is 
7  ounces. 

The  spleen  is  invested  by  an  outer  serous 
membrane  formed  by  the  peritoneal  layers.  It 
covers  the  entire  surface.  Below  the  serous 
coat  is  a  second  investment  of  fibrous  nature. 
This  is  of  clastic  structure,  and  forms  the  frame- 
work or  supporting  fibres  of  the  internal  struc- 
ture. The  essential  spleen  matter  is  called 
spleen  pulp.  It  is  of  a  dark  brownish-red  color, 
and  when  microscopically  viewed  is  seen  to  be 
composed  of  colored  parts,  consisting  of  red 
blood  corpuscles  and  other  cells  of  colored  na- 
ture;  while  other  bodies  of  decp-rcd.  yellow,  or 
black  hue,  existing  singly  or  aggregated  together, 
may  be  seen  amid  the  spleen  pulp.  The  color- 
less  elements   seen    in   llie    spleen-structure   arc 
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granular  matters,  free  nuclei  of  cells,  as  well  as 
nucleated  cells  or  vesicles.  The  colorless  ele- 
ments form  about  two  thirds  of  the  pulp  and  are 
of  the  same  nature  as  the  round  white  cells  of 
lymphatic  glands  (q.v.).  They  are  also  similar 
to  white  blood-corpuscles.  When  the  spleen  is 
cut  through,  as  in  a  vertical  section,  a  number 
of  opaque  bodies  of  small  size,  masses  of  round 
cells,  are  seen  to  be  scattered  throughout  its 
substance.  They  are  the  Malpighian  or  splenic 
corpuscles,  which  have  intimate  relations  with 
the  veins  of  the  spleen,  and  resemble  lymph- 
corpuscles  (see  Lymph)  in  form.  The  splenic 
artery,  supplying  the  organ  with  blood,  is  of 
large  calibre,  and  pursues  a  remarkably  tortuous 
course  within  the  spleen.  The  veins  of  the 
spleen,  like  the  splenic  artery,  are  of  large  rela- 
tive size,  and  they  unite  to  form  a  large 
(splenic)  vein,  which  pours  its  fluid  into  the 
portal  vein.  The  nerves  of  the  organ  are  de- 
rived from  the  right  and  left  semilunar  ganglia, 
and  form  the  right  pneumogastric  nerve. 

Modern  research  has  shown  that  in  all  prob- 
ability the  spleen  is  the  seat  of  the  change  and 
elaboration  of  the  red  blood-corpuscles,  which 
form  such  characteristic  elements  in  vertebrate 
blood.  It  is  thus  to  be  regarded  as  a  blood- 
gland,  or  kind  of  lymphatic  gland.  The  spleen 
may  be  removed  or  e.xtirpated,  both  from  man 
and  lower  animals,  without  any  apparent  bad 
consequences.  This  is  explicable  on  the  ground 
that  other  glands  (thyroid,  thymus,  or  even  the 
ordinary  lymphatics)  may  assume  the  functions 
of  the  absent  spleen. 

Of  the  diseases  to  which  the  spleen  is  liable 
inflammation  and  enlargement  are  the  most 
common.  Inflammation  (splenitis)  may  result 
in  splenic  abscess  and  gangrene ;  while  the  organ 
may  be  affected  by  various  forms  of  tubercular 
and  syphilitic  disease,  and  is  liable  to  be  rup- 
tured by  violence  —  as  from  a  direct  kick  or 
blow.  Enlargement  (known  as  ague-cake)  re- 
sults from  chronic  ague  or  intermittent  fever, 
and  may  sometimes  be  met  with  in  pregnant 
women,  and  in  leucaemia  (q.v.).    See  Intestine. 

Spleenwort.       See  Asplenium. 

Splice.      See  Knotting  and  Splicing. 

Splint,  in  surgery,  a  thin  piece  of  wood  or 
other  material,  used  to  hold  or  confine  a  broken 
bone  when  set,  or  to  maintain  any  part  of  the 
body  in  a  fixed  position.  There  are  various 
kinds  of  splints,  adapted  for  different  purposes. 
A  plaster-of-Paris  splint  is  made  by  charging 
a  bandage  of  muslin  or  other  open  material  with 
plaster  of  Paris,  and  washing  over  each  layer 
with   water.     The   plaster   hardens   rapidly. 

Splint,  in  veterinary  surgery,  a  bony  en- 
largement on  a  horse's  leg,  between  the  knee  and 
fetlock.  It  usually  appears  on  the  inside  of  one 
or  both  forelegs,  frequently  situated  between 
the  large  and  small  cannon  bones,  is  due  to 
concussion,  and  most  common  in  young  horses 
that  have  been  driven  rapidly  along  hard  roads 
before  their  bones  are  consolidated.  When  of 
recent  and  rapid  growth  the  splint  is  hot  and 
tender  and  causes  lameness.  A  piece  of 
spongio-piline  saturated  with  cold  water  should 
be  applied  to  the  splint,  kept  in  position  with  a 
light  linen  bandage,  and  wetted  with  cold  water 
or  refrigerant  mixture  every  hour.  Perfect  rest 
must  be  enjoined  for  ten  days  or  a  fortnight. 
When  the  limb  is  cool  and  free  from  tenderness. 


the  swelling,  which  will  still  remain,  may  be 
greatly  reduced  by  some  stimulating  applications, 
sucli  as  the  ointment  of  the  red  iodide  of  mer- 
cury, the  common  fly  blister,  or  the  firing  iron. 

Splitail,  a  Californian  chub  (Pogonichtys 
rnacrolepidotus),  dun  colored  with  silvery  sides 
and  the  tail  divided  into  two  lobes,  of  which 
the  upper  is  much  the  longer ;  length,  12  inches. 
It  is  common  in  all  the  lowland  streams  ol  cen- 
tral California. 

Splii'gen,  Switzerland,  in  the  Alps  border- 
ing the  Italian  frontier,  is  a  lofty  mountain 
9.350  feet  high,  with  a  pass  connecting  the 
Rhine  Valley  of  the  Grisons,  with  the  valleys  of 
Lombardy.  The  pass,  though  known  to  the 
Romans,  was  of  a  dangerous  character,  because 
of  frequent  heavy  avalanches.  A  French  army 
in  1800,  traversing  the  old  path,  lost  a  great 
number  of  men  and  horses  overwhelmed  by 
avalanches.  The  modern  pass  completed  in  1823 
by  the  Austrian  government,  contains  several 
galleries  of  massive  masonry  as  a  protection 
against  the  descent  of  avalanches.  It  rises  6,940 
feet  above  sea-level,  and  is  a  bold  piece  of  Al- 
pine engineering.  There  is  a  small  inn  at  a  high 
point  for  the  refuge  of  travelers,  and  a  hotel 
at  Monte  Spluga.  The  scenery  comprising  deep 
cascades,  sharp  rocks,  wild  ravines,  and  snowy 
peaks,  presents  a  variety  of  magnificent  views. 

Spodumene,  spod'u-men,  a  mineral  occur- 
ring generally  in  monoclinic  crystals  often  of 
great  size.  It  has  a  w'ell  developed  cleavage, 
most  perfect  parallel  to  the  orthodiagonal  axis, 
and  to  the  prism  planes.  It  is  not  unlike  feld- 
spar in  appearance,  but  may  be  distinguished 
from  that  mineral  by  its  higher  specific  gravity, 
(3.13  to  3.19)  and  its  more  pearly  lustre,  it"- 
hardness  is  6.5  to  7  of  the  scale,  and  its  color 
grayish-green,  passing  into  greenish-white  and 
grayish-white,  rarely  faint-reddish.  Its  com- 
position is:  Silica  64.2;  alumina  29.4;  lithia  6.4. 
In  eastern  United  States  it  is  found  at  Windham, 
Maine ;  Winchester,  N.  H. ;  Goshen.  Chester- 
field and  Norwich,  Mass.,  and  Brookfield,  Conn. 
It  also  occurs  in  Sweden,  in  the  Tyrol,  and  in 
Scotland. 

Spofford,  spof'ord,  Ainsworth  Rand, 
American  librarian:  b.  Gilmanton,  N.  H.,  12 
Sept.  1825.  He  received  a  classical  education 
from  private  tutors,  engaged  as  a  book-seller 
and  publisher  in  Cincinnati,  and  in  1859-01  was 
associate  editor  of  the  Cincinnati  Daily  Com- 
mercial. He  was  ist  assistant  librarian  of 
Congress  in  1861-4,  librarian-in-chief  in  1864-97, 
since  when  he  has  been  chief  assistant  librarian. 
He  has  edited :  Catalogues  of  the  Congressional 
Library;  'Annual  American  Almanac'  (1878- 
89)  ;  was  associate  editor  of:  'Library  of  Choice 
Literature'  (10  vols.);  'Library  of  Historic 
Characters  and  Famous  Events*  (10  vols.); 
'Library  of  Wit  and  Humor'  (5  vols.)  ;  and  has 
written:  'Massachusetts  in  the  American  Revo- 
lution* (189s)  ;  <A  Book  for  All  Readers' 
(1900)  ;  etc. 

Spofford,  Harriet  Elizabeth  Prescott, 
American  poet  and  writer  of  fiction :  b.  Calais, 
Maine,  3  April  1835.  She  was  graduated  from 
the  Pinkerton  Academy  in  Derry,  N.  H.,  m 
1852  and  was  married  to  R.  S.  Spofford  in  1865. 
She  was  one  of  the  earliest  contributors  to  'The 
xA.tlantic  Monthly'  her  story  'The  Amber  Gods,' 
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attracting  the  attention  of  discriminating  readers 
as  much  for  the  tropical  luxuriance  of  its  style  as 
for  the  theme.  Her  earlier  work  in  both  verse 
and  prose  is  in  every  case  marked  by  originality 
and  distinction  of  style,  which  however,  does  not 
appeal  to  the  average  taste,  but  her  later  work, 
while  not  without  charm,  is  more  conventional 
in  character.  Among  her  publications  are : 
*Sir  Rohan's  Ghost>  (1859)  ;  'The  Amber  Gods, 
and  Other  Stories'  (1863);  <Azarian>  (1864); 
•New  England  Legends'  (1871);  'Hester  Stan- 
ley and  St.  Marks'  (1883);  <A  Scarlet  Poppy' 
(1895)  ;    'In   Titian's   Garden,'   verse    (1896). 

Spohr,  spor,  Ludwig,  German  composer: 
b.  Brunswick  5  April  1784;  d.  Cassel  22  Oct. 
1859.  He  studied  music,  and  at  an  early  age 
acquired  a  great  reputation  as  a  performer  on 
the  violin.  About  1805  he  was  appointed  con- 
ductor of  the  court  concerts  at  Gotha,  and  be- 
came afterward  musical  director  of  the  Theatre 
an  dcr  Wien,  Vienna,  for  which  he  wrote  some 
of  his  finest  dramatic  works.  He  became 
chapel-master  at  Frankfort  1817-19,  and  at  the 
electoral  court  of  Hesse-Cassel  in  1822,  and  con- 
tinued in  that  office  till  near  the  end  of  his  days. 
Spohr  was  the  composer  of  violin  music,  con- 
sisting of  solos,  concertos,  and  chamber-pieces, 
and  his  performance  on  that  instrument  was 
characterized  by  breadth  and  vigor  of  tone.  He 
is  also  the  author  of  'Faust'  (1818)  ;  'Jessonda' 
(1823);  'Zcniire  und  Azor'  (1819),  and  other 
operas,  which  occupy  a  high  rank  among  musical 
compositions.  His  oratorios,  'The  Last  Judg- 
ment' (1826);  ('Die  letzten  Dinge'),  'The 
Fall  of  Babylon'  (produced  first  at  a  Norwich 
musical  festival),  and  'Calvary'  (1835),  ('Des 
Heilands  letzte  Stunden')-  His  music  is  defi- 
cient in  melody,  and  its  technical  excellence  ap- 
pears only  to  persons  thoroughly  conversant 
with  high  musical  art. 

Spoils  System.   See   Civil  Service  Reform. 

Spokan'.     See  S.^lishan  Indi-\ns. 

Spokane,  Wasli.,  city,  port  of  entry, 
county  seat  of  Spokane  County;  and  the  com- 
mercial centre  of  the  interior  Columbia  River 
basin.  Spokane  is  named  after  an  Indian  tribe, 
meaning  "Children  of  the  Sun."  The  place  was 
originally  called  Spokane  Falls,  so  named  from 
the  beautiful  falls  of  the  Spokane  River.  The 
city  is  situated  on  the  Spokane  River,  and  on 
three  transcontinental  railroads,  viz.:  The  Great 
Northern ;  the  Northern  Pacific,  and  the  Ore- 
gon Railroad  and  Navigation  Co.  (Union  Pa- 
cific system),  about  16  miles  west  of  the  boun- 
dary line  between  Washington  and  Idaho,  and 
350  miles  east  of  Seattle.  There  are  eight  branch 
line  railroads,  and  one  electric  line,  which  con- 
nect Spokane  with  the  surrounding  territory, 
comprising  Eastern  Washington,  Northern 
Idaho,  and  Southeastern  British  Columbia.  The 
falls  at  Spokane  are  132  feet  and  furnish  33,000 
horse  power  at  the  lowest  stage  of  the  water, 
which  is  used  for  electric  railways,  lighting,  min- 
ing, and  manufacturing.  Electrical  power  is 
transmitted  100  miles  to  the  famous  silver-lead 
mining  region  of  the  Cneur  d'.Menes,  Idaho, 
which  produces  one-fifth  of  the  lead  bullion  of 
the  world.  There  are  23  bridges,  railroad  and 
carriage,  one  a  cantilever,  1,210  feet  long.  The 
Federal  census  of  1900  ranks  Spokane  as  the 
third  city  in  the  State  in  population  and  manu- 


factures. The  gain  in  population  from  1890  to 
1900  was  a  little  over  85  per  cent.  The  school 
census,  city  directory,  and  bank  clearings  (1903) 
indicate  that  Spokane  ranks  as  the  second  city 
of  the  State  in  population  and  commercial  im- 
portance. 

Industries. — -The  Federal  census  of  1900  re- 
ports the  number  of  industrial  establishments 
in  the  city,  213,  with  capital  invested,  $2,678,823. 
The  number  of  wage  earners  was  1,779,  receiv- 
ing annually  $1,080,618.  Statistics  compiled  by 
Bradstreets,  for  1903,  show  a  total  of  1,007  busi- 
ness establishments  with  capital  invested  of 
about  $12,000,000;  wage  earners  9,686,  receiving 
annually  $7,869,500;  the  cost  of  material  used 
in  manufactures  in  1900  was  $2,854,463;  and  the 
value  of  the  manufactured  product  was 
$5,427,540.  Some  of  the  different  industrial  es- 
tablishments are  lumber  mills,  manufacturing 
different  kinds  of  lumber  products,  sewer  and 
water  pipe  worka.  flour  mills,  flour  mill  ma- 
chinery works,  brick  and  terra  cotta  works, 
foundries,  vinegar  and  pickle  works,  machine 
shops,  iron  works,  cereal  food  plant,  pottery, 
mattress  and  furniture  factories.  Other  manu- 
factures are  jewelry,  tobacco  products,  gloves, 
clothing,  brooms,  trunks,  wooden  and  tin  ware, 
dairy  products,  packed  and  canned  meats.  _  A 
large  part  of  the  industrial  prosperity  is  owing 
to  the  mines  in  the  vicinity,  the  great  agricul- 
tural and  horticultural  resources  of  the  sur- 
rounding territory,  extensive  stock  raising,  and 
to  the  vast  water  power  which  offers  special 
inducements  to  manufactures.  This  power  is 
made  available  by  the  generation  of  electricity. 
Water  power  is  furnished  manufacturers  at  $10 
per  horse  power  per  annum,  and  electric  power 
on  the  Niagara  scale.  Spokane  is  also  the  cen- 
tre of  a  rich  lumbering  region.  The  city  is  sur- 
rounded on  the  north,  east,  and  south  by  the 
greatest  area  of  pine  timber  forests  extant  in 
the  United  States.  The  city  has  grain  elevators, 
an  electric  light  plant,  and  artificial  gas  plant, 
and  large  lumber  yards.  The  output  of  the 
flour  mills  for  1900  was  357,080  barrels.  A 
large  part  of  this  product  was  sent  to  China  and 
Japan. 

Commerce  and  Transportation. —  Spokane  is 
the  commercial  as  well  as  the  industrial 
centre  of  Eastern  Washington  and  Northern 
Idaho.  Spokane  ships  to  the  markets  of  the 
world  the  fine  wheat  from  the  interior  basin  of 
the  Columbia  River,  the  vegetables,  deciduous 
fruits,  berries,  and  the  products  in  general  from 
a  region  of  fertile  soil,  and  the  semi-arid  dis- 
tricts of  the  Spokane,  Yakima  and  Wenatchee 
valleys,  made  productive  by  irrigation.  Crop  fail- 
ures in  this  region,  popularly  known  as  the  "In- 
land Empire,"  have  never  been  known.  Statistics 
carefully  compiled  by  the  Spokane  Chamber  of 
Commerce  show  the  yearly  output  of  this  fruitful 
region  for  shipment  alone  to  be  as  follows : 
wheat,  30,000,000  bushels ;  fruits  and  vegetables, 
lo.ooo  car  loads ;  $7,000,000  worth  of  dairy  prod- 
ucts;  20,000  car  loads  of  live  slock;  other  farm 
products  to  the  total  value  of  $12,760,000.  There 
is  produced  annually  in  lliis  section  in  gold, 
silver,  lead,  and  copper,  $21,000,000;  225  car 
loads  of  refined  sugar,  and  1,500,000,000  feet  of 
lumber,  equal  to  7.5.000  car  loads  of  20,000  feet 
to  the  car,  or  a  solid  train  700  miles  long.  The 
greater  part  of  the  lumber  output  finds  a  ready 
market  in  the  Eastern  Stales  and  Middle  West 
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The  railroads  have  hardly  kept  pace  with  the 
needs  made  by  the  products  of  lumber  camp, 
farm,  mine,  and  manufactory ;  but  Spokane's 
facilities  for  transportation  are  excellent  and  in- 
creasing. The  city,  in  1903,  had  12  lines  of  rail- 
road radiating  lo  every  point  of  the  compass, 
and  is  the  greatest  railroad  centre  of  the  Pacific 
Northwest.  The  names  of  some  of  the  trunk 
lines  have  been  mentioned.  Spokane  being  a 
sub-port  of  entry,  has  a  bonded  warehouse  and 
the  privileges  of  the  Immediate  Transportation 
Act. 

Public  Interests. — Spokane  is  finely  situated 
at  an  elevation  of  i,goo  feet  above  sea  level  and 
covers  an  area  of  20.25  square  miles.  The  Spo- 
kane River  flows  through  the  centre  of  the  city 
from  east  to  west  in  a  series  of  cascades,  hav- 
ing a  total  fall  of  132  feet.  The  broad  streets 
of  the  business  portion  are  paved  with  asphalt 
and  vitrified  brick,  and  are  near  the  river.  The 
high  ground  is  the  residential  section,  and  the 
views  from  the  hills  are  most  beautiful.  The 
region  surrounding  the  city  is  picturesque,  em- 
bracing lofty  mountain  peaks,  whose  slopes  are 
covered  with  dense  evergreen  forests,  broad  val- 
leys and  numerous  lakes,  which  add  much  to  the 
attractiveness  of  the  city.  Two  electric  railway 
systems,  with  a  total  of  52  miles  of  electric  road 
in  operation,  afford  excellent  transportation  fa- 
cilities. The  city  also  has  40  miles  of  subur- 
ban electric  road,  reaching  the  nearby  mountain 
lakes.  Several  magnificent  public  parks  add  to 
the  city's  conveniences.  The  water  and  drain- 
age systems  are  unsurpassed,  making  the  city 
clean  and  healthful ;  the  yearly  death  rate  is 
10.4  per  thousand  population.  Some  of  the 
principal  buildings  are  the  government  building, 
city  hall,  county  court-house,  Gonzaga  College, 
high  school.  Auditorium,  Review,  and  Empire 
State  buildings.  Masonic  Temple,  Spokane  Club 
building,  Club  and  Lodge  building  of  the  Benev- 
olent and  Protective  Order  of  Elks,  Spokane 
Amateur  Athletic  Club  building,  Protestant 
Episcopal,  and  Roman  Catholic  Cathedrals,  and 
the  churches  and  the  schools.  Fort  Wright, 
a  United  States  military  post,  is  located  on  a 
tract  of  land,  1,022  acres,  which  the  city  gave  to 
the  government  in  1894-5,  on  condition  that  a 
large  military  post  should  be  established  and 
maintained  here.  Government  headquarters  of 
the  postal  inspection  service,  known  as  the 
Spokane  Division,  are  located  here ;  this  division 
includes  the  States  of  Montana,  Idaho,  Oregon, 
and  Washington,  and  the  territory  of  Alaska. 
The  city  is  especially  noted  for  its  fine  resi- 
dences and  paved  streets,  and  is  known  through- 
out the  Pacific  Northwest  as  the  "Home  of  the 
Mining    Kings," 

Charities. —  The  poor  and  needy  of  the  city 
are  well  cared  for  by  several  good  institutions, 
as  the  Home  of  the  Friendless,  Saint  Luke's 
and  Sacred  Heart  Hospitals,  Crittenden  Mission, 
Saint  Joseph's  Orphanage,  and  the  Deaconess 
Home.  There  are  a  number  of  private  organi- 
zations, as  aid  societies  and  auxiliaries. 

Education. —  The  chief  educational  institu- 
tions are:  Gonzaga  College  (R.  C),  Academy 
of  the  Holy  Names  (R.  C),  Brnnot  Hall,  Sem- 
inary for  Girls  (P.  E.),  Saint  Stephens,  and 
the  Lyon  School  for  Boys,  a  public  high  school 
(established  in  1889),  several  private  schools, 
public  and  parish  .elementary  schools,  and  a 
Carnegie   public    library.      There   are    22    public 


school  buildings  constructed  of  brick  and  stone, 
which  are  well  equipped  and  will  compare  fav- 
orably with  any  in  the  country.  Three  daily 
ne\yspapers,  with  a  combined  circulation  of 
30,600;  II  weekly  publications;  and  12  monthly 
journals  cover  the  fields  of  agriculture,  mining, 
and  letters. 

Banks  and  Finances. — -There  are  four  na- 
tional banks,  w'hich  have  a  combined  capital  of 
$750,000;  the  bank  deposits  are  $10,433,446; 
bank  clearances  for  1903  were  $112,272,299, 
which  show  a  gain  of  27  per  cent  over  the  previ- 
ous year;  five  other  banking  institutions,  includ- 
ing a  branch  of  the  Bank  of  Montreal,  and  sev- 
eral savings  banks,  mortgage  banks,  loan  and 
trust  companies,  and  building  societies,  have  an 
aggregate  capital  of  $7,500,000.  The  assessed 
valuation  of  city  property  in  1900  was 
$19,500,000;  in  1903,  $23,238,616.  The  bonded 
debt  was  $1,320,000.  The  city  owns  its  water- 
vrorks,  from  which  an  annual  revenue  of 
$172,000  is  derived.  The  city's  total  annual  in- 
come is  $800,000  and  total  expenditures,  in- 
cluding interest  on  bonds,  improvements,  etc., 
$660,000.  The  annual  expenditures  for  main- 
tenance and  operation  are  $298.372 ;  the  chief 
items  of  which  are,  for  police  department, 
$31,000;  for  fire  department,  $68,000:  for  water 
department,  $17,000;  for  streets  and  bridges, 
$46,000;  for  public  library,  $8,500.  The  tax  rate 
for  1900  was  37  mills.  The  school  district  is 
separate  from  the  city  government.  It  costs 
$250,000  annually  to  maintain  the  public  schools. 

Governincnt. —  The  municipal  government  is 
operated  under  a  city  charter.  The  executive 
department  is  vested  in  a  mayor,  chosen  every 
two  years,  a  city  council,  and  a  board  of  public 
works. 

History. —  The  first  settlement  was  made  in 
the  summer  of  1873.  The  rapid  growth  of  the 
city  began  with  the  entrance  of  the  Northern 
Pacific  Railroad  in  1881.  The  railroad  and  ad- 
jacent lakes  and  rivers  made  the  place  the 
distributing  centre  for  the  mining  and  lumber- 
ing camps  of  a  large  region.  On  4  Aug.  1889  the 
business  section  was  almost  wholly  destroyed  by 
fire;  35  blocks  were  included  in  the  burnt  sec- 
tion. By  1890  the  city  had  seven  railroad  lines. 
The  Oregon  Railroad  &  Navigation  Company's 
line  had  been  built,  connecting  Spokane  with 
Portland,  Oregon,  and  the  East.  In  1892  the 
Great  Northern  Railroad  entered  the  city.  The 
Spokane  Falls  &  Northern  to  British  Columbia, 
and  roads  to  the  mines,  forests,  and  agricultural 
districts  were  built  as 'the  necessity  for  means 
of  transportation  became  apparent  in  the  devel- 
opment of  the  rich,  natural  resources  of  the 
surrounding  country.  The  growth  of  the  city 
has  been  steady  and  rapid,  having  thrice  dou- 
bled in  population,  as  shown  by  the  Federal 
census ;  but  the  increase  has  not  been  more  than 
a  development  of  the  rich  resources  of  the  sur- 
rounding region  would  warrant.  Census  popu- 
lation (1880),  350;  (1890),  19,992;  (1900). 
36,848;    (1904)   est.,  65.267. 

L.  G.  Monroe, 
Secretary  Spokane  Chamber   of  Commerce. 

Spondias,  a  genus  of  tropical  trees  belong- 
ing to  the  family  of  .Anacardiacccv,  several  of 
which  are  cultivated  for  their  plum-like  yellow 
fruit  (drupes).  The  leaves  are  alternate  and 
odd-pinnate,  with  numerous  leaflets.     The  flow- 
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ers  are  small,  polygamous,  in  spreading  terminal 
panicles,  and  4  to  5  expanded  petals.  The  leaves 
and  bark  have  therapeutic  value.  The  fruits  of 
various  species  are  known  as  hog-plums ;  they 
are  laxative,  and  often  austere  in  flavor. 
Spoiidias  dtdcis,  the  pomme  de  cytheie,  sweet 
Otaheite  apple  or  wi-fruit,  is  the  golden-yellow 
fruit  of  a  tree  about  50  feet  high,  common  in 
Polynesia.  This  fruit  has  an  apple-odor,  but  a 
sharp  flavor  resembling  that  of  a  pineapple,  and 
stringy  flesh.  The  Jamaica  plum,  or  golden 
apple,  is  another  tall  tree,  with  an  ash-like  aspect 
(S.  lulca),  with  yellowish  flower  buds  which  are 
made  into  conserve,  and  an  oval  drupe.  The 
Spanish  plum  is  the  purplish  or  yellow  fruit  of 
S.  piirpun-a.  widely  cultivated  in  the  West  In- 
dies. S.  tnaiigifcra,  of  India,  has  smooth  fruits 
called  wild  mango  or  antra,  which  is  cooked  and 
made  into  curries,  etc. ;  the  tree  also  yields 
therapeutical  remedies,  and  a  gum  resembling 
gum  arable,  and  known  as  hog-gum.  The  Brazil- 
ian S.  tubcrosa  not  only  has  a  fruit  employed 
in  that  country  as  a  febrifuge,  but  is  said  to  pro- 
duce aerial  roots,  that,  upon  touching  the  soil, 
form  black  hollow  cellular  tubers,  containing 
about  a  pint  of  water,  which,  although  intended 
as  a  reservoir  for  the  tree  in  dry  weather,  serves 
travelers  also. 

Sponge,  the  horny  skeleton,  formed  of 
keratose,  or  spongin,  produced  by  certain  ani- 
mals living  in  the  sea  and  of  very  low  grade  in 
the  scale  of  life.  Down  to  a  quite  recent  period 
they  were  classified  as  colonial  Protozoa,  the  low- 
est group  of  animals  ;  but  all  naturalists  now  treat 
them  as  a  separate  phylum  under  the  name  Pori- 
jera  (or  Spongiaria),  given  to  them  because  of 
the  water-pores  with  which  they  are  provided  in 
such  abundance.  These  pores  are  ordinarily 
and  chiefly  of  two  kinds,  both  opening  into  the 
internal  or  digestive  canals  and  passages  which 
everywhere  ramify  through  the  mass  of  the 
sponge.  There  arc  large  openings  (oscula)  rela- 
tively few  in  number,  often  guarded  by  special 
protective  devices  such  as  circles  of  spicules  or 
muscles  capable  of  contracting  the  orifice,  and 
much  more  numerous  small  pores  everywhere  per- 
forating the  surface.  The  latter  are  inhalcnt  pores 
or  inlets,  which  admit  water  to  the  internal  pas- 
sages, from  which  it  escapes  through  the  former. 
A  constant  current  is  induced  by  the  activity 
of  countless  flagella  or  little  living  lashes,  gen- 
erally confined  to  definite  enlargements  of  the 
canals  known  as  ciliated  chambers  which  con- 
stantly beat  the  water  and  drive  it  ever  onward 
in  one  direction.  This  current  is  a  veritable  life- 
giving  one  to  the  sponge,  bearing  into  the  diges- 
tive cavities  not  only  the  minute  organisms  upon 
which  the  sponge  animal  feeds,  but  also  supply- 
ing oxygen  for  respiration,  bearing  away  all 
waste  and  excreted  substances  and  assisting  in 
the  fertilization  of  the  eggs  and  the  distribution 
of  the  larvne.  Some  of  the  simplest  sponges, 
such  as  are  found  among  those  with  calcareous 
skeletons,  have  but  a  single  oscuhim  at  the 
summit  of  a  sac-shaped  or  cylindrical  body,  the 
walls  of  which  are  perforated  by  many  radiating 
canals,  each  opening  to  the  exterior  by  an  in- 
halcnt pore  an<l  ending  internally  in  the  central 
digestive  chamber.  The  walls  of  such  a  sponge 
are  composed  of  the  sponge-flesh,  formerly  called 
sarcodc,  together  with  the  skeleton  secreted  by 
certain  cells  of  the  latter.     The  flesh  consists  of 


three  chiefly  cellular  layers,  ectoderm,  mesoderm 
and  endoderm.  The  ectoderm  is  the  sponge- 
skin  and,  in  the  form  of  a  layer  of  flat  cells, 
covers  the  whole  e.xterior  and  lines  certain 
spaces  or  chambers  which  are  formed  in  many 
sponges  by  a  process  of  infolding.  The  en- 
doderm lines  all  of  the  truly  internal  chambers 
and  passages,  and  consists  partly  of  flattened 
digestive  cells  which  line  the  central  cavity  and 
parts  of  the  radial  canals,  and  partly  of  cells 
which  bear  each  a  flagellum  with  a  collar  sur- 
rounding its  base  on  their  free  ends,  and  which 
are  confined  to  the  ciliated  chambers.  These  lat- 
ter collared  and  flagellated  cells  arc  very 
characteristic  of  sponges  and  are  found  else- 
where only  among  the  Protozoa.  Between 
these  limiting  layers  the  mesoderm  makes 
up  the  great  bulk  of  the  sponge-body  and  con- 
sists of  a  variety  of  different  kinds  of  cells,  of 
which  the  most  important  are  the  reproductive, 
from  which  the  eggs  and  spermatozoa  are  pro- 
duced ;  and  the  skeletogenous,  which  secrete  the 
elements   of  the   skeleton. 

The  great  majority  of  sponges  are  originally 
of  much  the  form  just  described,  which  may 
be  considered  as  exemplifying  the  sponge  in- 
dividual ;  but  as  they  grow  they  bud  and  branch 
in  a  very  plant-like  manner,  forming  many  new 
oscula  and  many  new  partial  individuals  which 
often  reunite  and  enclose  cavities  lined  w'itli 
ectoderm.  In  this  manner  colonics  of  large  size 
and  most  varied  forms  are  built  up,  and,  simple 
as  the  fundamental  sponge  plan  is,  there  are 
few  animals  which  present  more  complex  struc- 
tures and  whose  morphology  has  been  so  late 
in  being  correctly  explained.  The  skeletons  of 
sponges  may  be  calcareous  or  silicious  or  horny, 
or  the  latter  may  be  combined  with  either  of  the 
others.  The  first  two  may  exist  in  the  form 
of  separate  spicules,  presenting  the  most  varied 
shapes  characterizing  the  different  genera  and 
species,  or  built  up  into  a  more  or  less  continuous 
frame-work.  Horny  or  spongin  skeletons  con- 
sist of  fibres,  almost  always  interlacing,  branch- 
ing and  uniting  in  a  most  complete  and  com 
plex  manner,  and  sometimes  strengthened  by 
included  silicious  or  calcareous  spicules  or 
granules. 

Sponges  reproduce  asexually  by  a  mode  of 
budding  and  growth  similar  to  that  just  de- 
scribed or,  as  especially  exemplified  in  the  fresh- 
water sponges,  by  the  formation  of  gemmulcs 
which  arc  complexly  formed  buds  protected  by  a 
spicule-sheath  and  capable  of  developing  into  a 
complete  sponge  colony.  They  also  reproduce 
sexually  by  the  union  of  ovum  and  sperma- 
tozoon which  develops  into  a  free-swinnning 
ciliated  larva  (planula),  serving  not  only  to 
reproduce  the  species  but  through  its  activity  to 
distribute  these  fixed  and  stationary  animals. 
Except  a  few  small  fresli-water  species  all  of 
the  sponges  are  marine,  and  occupy  all  seas  from 
the  shores  to  great  depths.  It  is  m  tropical  and 
subtropical  regions,  however,  tli.it  they  are  es- 
pecially prominent.  Remains  of  fossil  sponges 
in  great  number  and  variety,  some  of  them  rep- 
resenting extinct  types,  occur  in  all  geological 
formations  from  the  Cambrian  upward. 

The  phylum  Porifcra  has  been  classified  as 
follows : 

Class  I.  Calcarca,  inchiding  sponges  with 
calcareous  spicules,  such  as  the  little  Granlia 
ciliata,  so  common  on  the  New   England  coast. 
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Class  II.  HexactincUida,  including  sponges 
with  silicious  usually  six-rayed  spicules,  such  as 
glass  sponges  and  the  beautiful  V'enus'  flower- 
basket  {EuplccteUo}  of  the  Japanese  and  Philip- 
pine seas. 

Class  III.  Dcsinospongitr,  including  all 
other  sponges  with  horny  or  silicious  skeletons, 
and  divided  into  the  following  three  grades  :  (i) 
Tctraxonida,  with  tetraxial  silicious  spicules ; 
(2)  Monaxoiiida,  with  uniaxial  spicules,  includ- 
ing the  fresh-water  sponges.  (3)  Kcratosa, 
with  a  skeleton  of  spongin  fibres,  including  all  of 
the  commercial   and   related  sponges. 

The  sponges  of  commerce  come  from  the 
eastern  Mediterranean  Sea,  the  West  Indies, 
and  the  coasts  of  Florida  and  Central  America. 
In  the  Grecian  Archipelago,  Crete,  Cyprus,  on 
the  coasts  of  Asia  Minor,  Syria,  Barbary,  and 
the  Bahama  Islands,  sponge  fisheries  constitute 
a  very  important  industry.  The  finest  sponges 
are  obtained  in  Turkish  waters.  The  fishing  sea- 
son commences  in  May  and  closes  in  Septeinber 
or  October.  Diving  is  practised,  and  is  carried 
on  in  a  rude,  primitive  manner.  The  diver,  who 
has  no  dress,  seizes  hold  of  a  large  stone,  to 
which  a  line  is  attached,  and  sinks  by  means  of 
it  to  a  depth  varying  from  30  to  180  feet.  Keep- 
ing hold  of  the  rope,  he  tears  the  sponges  off  the 
rocks  within  his  reach,  and  places  them  in  a  net ; 
when  he  has  secured  a  netful  he  signals  by 
means  of  the  rope  to  be  drawn  up. 

Modern  diving  dresses  have  been  introduced 
successfully  in  some  places.  The  West  Indian 
trade  is  annually  increasing,  and  the  fishing  in- 
dustry gives  employment  to  500  boats  and  over 
2,000  persons.  The  Bahamas  and  the  coast  of 
Florida  are  the  best  fishing  grounds. 

Florida  is  the  only  State  in  the  Union  which 
has  a  sponge-fishery,  and  there  it  is  confined 
to  the  southwestern  part  of  the  coast,  along  the 
reefs,  and  to  the  extensive  rocky  shoals  that 
lie  between  St.  Mark's  and  Anclote  Keys. 
The  former  is  known  as  the  Key  ground,  with 
its  centre  at  Key  West,  the  latter  as  the  bay 
ground  with  its  centre  at  Tampa  Bay. 

Nearly  all  of  the  sponges  used  in  the  United 
States  were  brought  from  the  Mediterranean 
till  1852,  when  attention  was  called  to  the  im- 
mense numbers  that  were  growing  in  Florida 
waters.  As  soon  as  it  was  found  that  the  qual- 
ity of  these  compared  favorably  with  those  of 
Europe  the  merchants  and  fitters-out  of  vessels 
of  Key  West  engaged  very  actively  in  the  busi- 
ness of  placing  them  on  the  market.  At  first 
the  best  qualities  were  bought  from  the  fisher- 
men at  the  rate  of  10  cents  per  pound.  As 
Mediterranean  sponges  became  scarce  and  costly 
the  Florida  sponges  cames  into  more  and  more 
demand,  and  their  value  increased,  proportion- 
ately. After  about  18  years'  fishing  on  the 
known  ground  the  supply  began  to  fail.  Then, 
in  1870,  a  new  area  of  ground,  larger  than  the 
old  one,  was  discovered,  and  this  gave  a  new 
impetus  to  the  trade.  In  that  year  Appalachicola 
sent  out  a  small  fleet  of  sponge  vessels  which 
has  since  been  largely  increased,  and  the  indus- 
try has  been  energetically  pursued  with  good 
results. 

The  methods  employed  in  the  fishery  differ 
greatly  from  those  employed  in  the  Mediter- 
ranean. Small  vessels,  carrying  crews  of  from 
S   to   !S   men,   are   fitted   out   for   trips  of   from 


four  to  eight  weeks  on  the  sponge  grounds.  The 
crews  are  paired  off  into  small  rowboats,  or 
"dingies,"  to  catch  the  sponges.  One  man  stands 
in  the  stern,  sculling  the  boat,  while  the  other 
kneels  in  the  bottom  amidship,  leaning  over 
the  side,  and  scans  the  bottom  of  the  sea  by  the 
aid  of  a  water-glass.  When  a  sponge  is  sighted 
the  boat  is  stopped,  and  the  kneelmg  man  uses 
a  three-pronged  hook,  attached  to  a  slender  pole 
30  to  50  feet  in  length,  to  secure  it.  Consider- 
able dexterity  is  required  of  both  men.  To 
cure  the  sponges  they  are  first  spread  about  the 
vessel's  deck  in  their  natural  upright  position, 
so  that  they  will  die,  and  while  decomposing 
allow  the  softened  animal  matter  to  run  off  freely. 
When  they  have  been  several  days  in  this  posi- 
tion they  are  taken  to  the  shore  and  thrown 
into  the  .water  in  little  pens,  called  "kraals" 
(corrals)  where  the  remaining  substance  is 
soaked  and  squeezed  out,  after  which  the  sponges 
are  removed  at  intervals  and  beaten  with  a  stick 
to  facilitate  the  process. 

Although  most  actively  prosecuted  during  the 
summer,  sponge  fishing  is  now  followed  more  or 
less  throughout  the  year,  the  vessels  beginning 
their  trips  in  January  and  working  the  different 
beds  successively  from  north  southward.  The 
state  of  the  weather  greatly  affects  the  result 
of  the  fishery.  In  some  years  it  has  been  a  com- 
plete failure,  while  in  others  it  has  been  very 
profitable,  always  owing  to  the  w-eather.  As 
the  natural  beds  of  sponges  have  become  scarcer 
prices  have  advanced,  so  that  even  if  a  vessel 
does  not  secure  as  large  a  quantity  in  a  given 
time  as  formerly  the  financial  result  is  about  the 
same. 

Several  varieties  of  sponges  are  caught  in 
Florida  waters.  There  are  first,  sheep's  wool, 
which  sell  for  $2  to  $5  a  pound ;  second, 
yellow  sponges,  which  sell  for  50  to  60  cents  per 
pound,  and  third,  grass  sponges,  which  are 
coarse  in  texture  and  not  durable,  and  sell  for 
15  to  25  cents  per  pound.  Other  coarse  grades 
are  boat  and  glove  sponges.  When  these  are 
marketed  they  are  trimmed  and  cleaned  of  sand 
and  shells,  and  then  pressed  into  small  bales 
of  100  to  120  pounds  each,  in  which  form  they 
go  to  the  wholesale  dealers.  The  yellow  sponge 
especially  is  subjected  to  a  bleaching  process  to 
improve  the  color,  but  the  process  ordinarily 
employed  greatly  weakens  the  fibre. 

Owing  to  the  rapidly  decreasing  supply  of  the 
finer  grades  and  the  rising  price  the  problem  of 
propagating  sponges  artificially  has  been  taken 
up  seriously  by  the  United  States  Bureau  of 
Fisheries.  It  has  been  found  that  sponges  may 
be  raised  successfully  both  from  the  egg  and 
from  cuttings  but,  owing  to  the  much  shorter 
time  required  for  the  latter  to  reach  a  market- 
able size,  the  first  method  has  been  abandoned. 
The  technical  problems  of  sponge  raising  have 
been  largely  solved  and  there  is  every  promise 
that  their  culture  on  a  commercial  scale  can  be 
undertaken  in  the  near  future,  and  that  the 
depleted  grounds  will  be  restocked. 

In  igoo  the  Florida  sponge  fisheries  employed 
2,245  persons,  with  156  vessels  and  other  ap- 
paratus valued  at  $594,598.  The  product  aggre- 
gated 418,125  pounds  of  all  kinds  of  commercial 
sponges,  which  sold  for  $567,685.  To  this  total 
sheep's-wool  sponges  contributed  181,311  pounds, 
valued  at  $483,263. 
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Consult:  Lendenfeld,  'Monograph  of  the 
Horny  Sponges'  (London  1889)  ;  Haeckel.  'Die 
Kalksdnvamme'  (Berlin  1872)  ;  Potts,  'Fresh- 
water Sponges'  (Philadelphia  1887)  ;  Minchin, 
in  Lankester's  'Treatise  on  Zoology'  Pt.  IL 
(London  1900)  ;  Cobb,  'The  Sponge  Fishery  of 
Florida  in  1900,'  Rep.  U.  S.  Fish  Com.,  1903; 
Moore,  'Reports  on  Sponge  Culture,'  1903; 
Wilson,  'Sponges  of  Porto  Rico,'  Bull.  U.  S. 
Fish  Com.,  1900;  Rathbun,  'Fisheries  Industries 
of  the  U.  S.'    (Washington  1884). 

J.  Percy  Moore, 
University  of  Pennsylvania. 

Sponge-cucumber.     See  Fibre. 

Spon'sors,  those  persons  who  at  the 
solemn  administration  of  baptism  make  profes- 
sion of  Oiristian  faith  on  behalf  of  the  bap- 
tized: the  sponsors  are  also  called  godfathers 
and  godmothers  of  the  neophyte ;  and  as  the 
sponsors  are  regarded  as  having  contracted  a 
spiritual  relationship  among  themselves  and  with 
their  godchild,  they  used  also  to  be  called  god- 
sips  (gossips).  Sponsors  assist  at  the  baptism 
of  adults  as  well  as  of  infants ;  but  in  the  bap- 
tism of  adults  those  to  be  baptized,  not  the 
sponsors,  make  answer  to  the  questions  put  by 
the  minister  of  the  sacrament,  "Dost  thou  re- 
nounce the  devil  and  all  his  works,"  etc.  By  a 
decree  of  the  Council  of  Trent  two  sponsors  at 
most  are  permitted,  a  male  and  a  female.  In 
the  Anglican  Book  of  Common  Prayer  it  is  pre- 
scribed that  for  every  male  child  to  be  baptized 
two  godfathers  and  one  godmother  shall  assist, 
and  for  every  female  child  one  godfather  and 
two  godmothers :  the  same  rule  applies  in  the 
baptism  of  adults. 

Spontaneous  Combustion.  See  Combus- 
tion, Spont.\neous. 

Spontaneous  Generation,  the  doctrine  that 
living  matter  may  originate  spontaneously,  that 
is,  out  of  non-living  matter.  The  sudden  appear- 
ance of  living  things  in  dead  bodies,  as  of  mag- 
gots in  flesh,  and  mold  on  vegetables,  was  for- 
merly accounted  for  by  regarding  them  as  the 
direct  products  of  the  decay  or  putrefaction  in 
which  they  occurred,  through  some  unexplained 
process.  The  Italian  experimenter  Spallanzani 
(q.v.)  first  indicated  the  probability  of  the 
source  of  these  growths  being  living  things  or 
their  germs  pre-existing  in  the  atmosphere.  He 
found  that  when  he  bound  organic  solutions,  as 
btef-broth  or  an  infusion  or  "tea"  of  hay  in  a 
vessel  closed  against  the  admission  of  air,  no 
appearance  of  living  beings,  or  any  evidence  of 
"generation"  followed;  and  the  same  freedom 
continued  when  the  air  wliich  entered  vessels 
containing  fermentable  solutions  was  made  to 
pass  first  through  sulphuric  acid,  through  red- 
hot  tubes,  and  tlirough  cotton-wool.  That  the 
air  does  actually  contain  large  quantities  of  min- 
ute organic  bodies  was  demonstrated  by  Tyndall 
in  his  efforts  to  obtain  optically  pure  atmosphere, 
and  this  explains  why  preserved  meats  keep  for 
any  number  of  years  if  properly  closed,  since, 
after  their  thorough  cooking,  the  apertures  are 
hermetically  scaled  while  steam  is  still  escaping, 
the  entrance  of  atmospheric  air  with  its  contents 
being  thus  prevented.  Lister's  antiseptic  treat- 
ment in  surgery  is  based  on  the  same  hypothesis. 

But  while  spontaneous  generation  is  untenable 
as  an  explanation  of  phenomena  now  in  prog- 
ress, we  know  nothing  of  tlie  original  develop- 


ment of  living  things.  Evolution  is  incomplete 
as  a  scheme  of  the  universe  without  the  hypo- 
thesis of  spontaneous  origin  of  living  things  from 
inorganic  matter.  This  is  a  matter  in  which 
chemistry  must  be  consulted  as  well  as  biology ; 
and  the  opinions  of  thinkers  in  respect  to  it  — 
in  general  an  attitude  of  waiting  for  more  light 
—  may  be  found  under  such  heads  as  Anim.^l; 
Antiseptic;  Bacteria;  Evolution;  Life; 
Protozoa, 

Spontini,  spon-te'ne,  Gasparo  ("Luici 
Pacifico"),  Italian  composer:  b.  Klajolatti.  Italy, 
14  Nov.  1774;  d.  there  24  Nov.  1851.  He  was 
educated  at  the  Conservatorio  della  Pieta  d'Tur- 
chini  at  Naples,  and  at  17  produced  his  first 
opera,  ''Puntigli  delle  donne,'  which  met  with 
immediate  success.  He  went  to  Paris  in  1803, 
was  appointed  musical  director  to  the  Empress 
Josephine  in  1807,  and  in  1810  became  director 
of  the  Italian  Opera.  In  1820  he  accepted  the 
position  of  court  composer  and  general  musical 
director  at  the  court  of  Prussia,  and  entered 
upon  a  brilliant  career  at  Berlin.  His  intense 
jealousy  of  Weber  aroused  jxipular  feeling 
against  him  in  the  latter  years  of  his  sojourn  in 
that  city  and  in  1841  he  was  removed  from 
office  though  retaining  both  title  and  salary.  He 
had  been  elected  one  of  the  five  members  of  the 
Academic  des  Beaux  Arts  at  Paris  in  1839,  and 
in  1842  he  returned  to  that  city.  His  operas  met 
with  continued  and  brilliant  success  and  he  is 
generally  considered  the  greatest  composer  in 
French  tragic  opera  between  Cluck  and  Meyer- 
beer. His  operas  include:  'L'eroismo  ridicolo* 
(1797);  'La  vestale'  (1807);  'Nurmahal' 
(1822);  'Alcidor'  (1825);  'Agnes  von  Hohen- 
staufen'   (1829)  ;  etc. 

Spool,  a  cylinder  usually  hollow,  on  which 
thread  is  wound ;  also  the  spool  or  bobbin  for 
winding  machines.  The  cost  of  making  spools 
is  a  most  important  item  in  the  thread-manu- 
facturing trade.  They  have  been  made  of  wood, 
in  one  or  more  pieces,  but  recently  a  process 
has  been  invented  for  making  them  out  of 
pulp- 
Spoonbill,  a  wading-bird  of  the  family 
Platalcidir,  closely  related  to  the  ibises,  from 
which  tlie  group  differs  principally  in  its  straight 
grooved  bill,  which  is  quaintly  llattened  and  ex- 
panded at  the  end.  The  three  genera,  Plalatea, 
^Ijaja  and  Plalibis,  comprise  aboiit  eight  species 
found  in  all  warm  countries.  The  only  Ameri- 
can species  is  the  roseate  spoonbill  (Ajaja 
ajaja).  At  present  it  is  found  throughout  South 
America  and  northward  into  the  South  Atlantic 
and  Gulf  States,  but  formerly  ranged  to  Vir- 
ginia and  Illinois.  The  general  form  is  heron- 
like but  stouter;  the  length  somewhat  less  than 
three  feet,  the  wing  expanse  about  4'''  feet;  the 
color  is  white  tinted  with  'osc,  which  becomes 
quite  deep  on  the  under  pa.ts,  with  rusly  yellow 
patches  on  the  tail  and  sides.  The  iiead  is  bald 
and  variegated  with  black,  green,  yellow  and 
orange  colors  ;  the  bill  similarly  colored  with  the 
addition  of  blue;  the  legs  and  iris  red.  Young 
birds  lack  the  rosy  tints  and  have  the  head  fully 
feathered.  This  singular  and  brilliatit  bird  lives 
gregariously  in  wooded  swamps;  and  is  still 
abundant  in  parts  of  South  .'\merica  and  the 
more  inaccessible  parts  of  Florida,  but  has  been 
exterminated  in  many  places  where  it  was  for- 
merly  plentiful.     They  wade   in   the   water  and 
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sweep  their  bills  sideways  through  the  mud  in 
search  of  fishes,  frogs,  crustaceans,  moUusks,  in- 
sects and  worms,  upon  which  they  feed.  They 
are  strong  but  heavy  in  flight,  and  are  able  to 
swim  somewhat.  Besides  their  harsh  cry  they 
produce  a  clattering  noise  by  snapping  the  bill 
like  storks.  Nesting  takes  place  in  colonies,  the 
tiest  being  cnn!;tructcd  of  twigs  in  trees  and 
bushes.  The  three  white,  rough,  elliptical  eggs, 
more  than  2}/2  inches  in  length,  are  laid  in  April. 
The  European  spoonbill  (_Plaialca  Icucorodia) 
is  widely  distributed  throughout  southern 
Eurasia,  but  formerly  bred  in  England.  Except 
that  the  head  is  crested  and  the  color  chiefly 
white  it  closely  resembles  our  species  in  appear- 
ance and  habits. 

The  name  spoonbill  is  also  given  to  a  duck 
(see  Shoveler)  ;  and  to  a  sandpiper  (q.v.). 

Spoon'er,  John  Coit,  American  legislator: 
b.  Lawrenceburg,  Ind.,  6  Jan.  1843.  He  removed 
with  his  parents  to  Madison.  Wis.,  in  1859,  was 
graduated  from  the  University  of  Wisconsin  in 
1864,  and  then  enlisted  as  a  private  in  the 
Union  army.  He  was  mustered  out  of  service  as 
brevet-major,  and  in  1870  established  himself  in 
a  law  practice  at  Hudson,  Wis.  He  was  elected 
to  the  State  legislature  in  1872,  served  in  the 
United  States  Senate  in  1885-91,  and  again  from 
1S97-1907,  resigning  in  the  latter  year. 

Sporades,  spor'a-dez,  Greece,  the  most 
southerly  group  in  the  ^gean  Sea,  comprising 
19  islands  lying  directly  east  of  the  Cyclades, 
whose  antithesis  they  are  —  being  somewhat 
scattered  —  whence  the  name.  The  principal  is- 
lands are :  Scio,  or  Chios,  Samos,  Cos,  Rhodes, 
Lesbos,  and  Patmos  (qq.v.). 

Sporob'olus.  See  Grasses  in  the  United 
St.mes. 

Sporog'ony,  a  form  of  reproduction  by 
Spores.    See  Spokozoa. 

Sporozoa  are  protozoans  which  in  the 
adult  condition  are  without  flagella  or  cilia,  con- 
tractile vacuole  and  opening  for  the  ingestion  of 
solid  food.  The  class  embraces  only  exclusively 
parasitic  forms,  which  at  some  point  in  their  life- 
cycle  produce  numerous  descendants  that  are  de- 
nominated "spores,"  and  are  usually  covered  by 
a  firm  shell.  These  spores  may  be  single  or  man- 
ifold, and  in  special  cases  the  cyst  wall  may  be 
lacking.  The  young  forms  always  start  the 
life-cycle  as  cell-parasites  and  in  all  but  rare 
cases  alternation  of  generations  appears  in  the 
course  of  the  life-history,  an  asexual  type  of 
reproduction  (schizogony)  alternating  with  a 
sexual  (sporogony).  In  most  cases  also  these 
phases  in  the  life-cycle  are  found  in  different 
hosts.  The  class  was  made  by  Leuckart  in  1879 
when  he  brought  together  the  gregarines 
(Gregarinida),  the  psorosperm  sacs  of  Miiller 
(Myxosporidia),  the  oval  or  spherical  psoro- 
sperms  of  Eimer  (Coccidia),  and  Rainey's  or 
Miescher's  corpuscles  (Sarcosporidia)  ;  later  in- 
vestigators have  added  the  Microsporidia,  Amce- 
bosporidia,  and  Ha:mosporidia. 

The  complications  which  have  arisen  in  the 
asexual  mode  of  reproduction  are  great,  and  a 
knowledge  of  the  sexual  generation  is  usually 
necessary  for  the  identification  of  a  species,  while 
upon  its  character  also  the  major  subdivisions 
of  the  class  are  founded.  Thus  in  the  Coccidio- 
morpha  the  asexual  stage  is  permanently  intracel- 


lular, while  the  sexual  is  so  only  transiently, 
and  the  fertilization  takes  place  between  gametes 
of  different  form.  The  Gregarinida,  on  the  other 
hand,  are  intracellular  at  the  start  of  the  asexual 
stage  only,  and  the  adult  is  e.xtracellular  as  well 
as  the  sexual  generation,  while  the  gametes  are 
similar. 

The  Coccidia  occur  as  parasites  of  epithelial 
cells,  particularly  in  the  alimentary  canal  and 
its  adnexa ;  they  are  spherical  or  elliptical  and 
without  differentiation  of  ectoplasm  and  endo- 
plasm.  The  organism  grows  at  the  expense  of 
the  host-cell  until  the  latter  degenerates  to  a 
mere  empty  membrane  encircling  the  parasite. 
The  parasite  now  gradually  divides  into  a  nest 
of  crescentic  spores  surrounding  a  central  resid- 
ual mass.  These  spores  break  out,  infect  new 
cells  and  repeat  the  process.  In  response  to 
some  condition,  perhaps  excessive  infection  of 
the  host,  the  spores  develop  in  forms  of  two 
types,  the  macrogamete  and  microgametocyte. 
On  the  latter  are  formed  microgametes,  one  of 
which  unites  with  a  macrogamete  and  the  result- 
ing oocyst  or  copula  is  the  starting-point  of  the 
sexual  period  of  the  life-cycle,  known  as  sporog- 
ony. In  most  Coccidia  this  takes  place  outside 
the  host  and  consists  in  the  formation  of  a  small 
number  of  sporoblasts,  each  of  which  produces 
a  firm  membrane,  becomes  thus  a  sporocyst  and 
its  contents  divide  into  a  few  sporozoites.  The 
latter  are  the  infecting  agents  and  start  anew  the 
asexual  cycle.  The  Coccidia  parasitize  almost 
all  groups  of  animals ;  several  have  been  re- 
ported occasionally  from  man,  and  these  with 
others  occur  in  various  animals  as  the  cause 
often  of  serious  epidemics. 

The  Hccmosporidia  pass  the  asexual  cycle  of 
the  life-history  in  the  red  blood-corpuscles  and 
are  the  cause  of  various  malarial  fevers  in  man 
and  other  animals.  The  sexual  cycle  takes  place 
in  another  host  which  is  regularly  a  blood-suck- 
ing insect.  The  life-history  of  the  parasite  of 
human  malarial  fever  may  serve  to  illustrate  con- 
ditions in  this  group.  The  parasite  first  appears 
as  a  minute  object  in  the  red  corpuscles;  it  grows 
rapidly,  and  ultimately  divides  into  a  group  of 
young  germs  which,  with  a  small  mass  of  resid- 
ual matter,  are  set  free  into  the  blood  plasma  by 
the  destruction  of  the  corpuscle.  The  synchro- 
nous release  of  multitudes  of  such  germs  pro- 
duces the  chill  characteristic  of  the  disease.  These 
germs  infect  new  corpuscles  and  continue  the 
cycle  until  ultimately  some  such  grow  into  forms 
which  introduce  the  sexual  generation  with 
macrogametes  and  microgametocytes.  These 
forms  await  ingestion  by  a  mosquito  in  the 
stomach  of  which  microgametes  are  produced 
and  copulate.  The  copula  penetrates  the  stomach 
wall  where  there  are  formed  from  it  myriads  of 
sporozoites  that  wander  into  the  salivary  gland 
and  are  injected  into  a  new  human  host  when  the 
mosquito  bites,  thus  beginning  again  the  asexual 
cycle. 

The  germs  of  human  malaria  are  transmitted 
only  by  mosquitoes  (q.v.)  of  the  genus  Ano- 
pheles: there  are,  however,  at  least  three  species 
of  such  malarial  germs,  giving  rise  to  the  three 
distinct  types  of  malarial  fevers  known  as  ter- 
tian, quartan  and  pernicious.  Protection  from 
the  bite  of  the  mosquito  or  the  destruction  of 
all  mosquitoes  in  a  given  region  will  prevent 
the  occurrence  of  new  cases  of  this  disease  and 
ultimately  eradicate  it  as  well   as  elephantiasis, 
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yellow  fevor  and  any  other  diseases  transmitted 
by  mosquitoes.  In  the  list  of  such  maladies 
have  been  placed  dengue,  leprosy  and  tubercu- 
losis, as  well  as  those  mentioned  above ;  but  the 
relations  of  these  diseases  and  the  infecting  agent 
have  been  much  less  definitely  determined  than 
in  the  three  first  noted,  where  the  demonstration 
is  positive.     See  Mosquito. 

Other  disease-producing  hsmatozoa,  of  which 
the  life-history  and  consequently  the  relation- 
ships are  only  imperfectly  known,  but  which  are 
probably  allied  to  the  group  under  consideration, 
are  the  parasite  of  the  spotted  or  tick-fever  of 
the  Rocky  Mountains,  presumably  transmitted 
by  ticks,  the  parasites  of  yellow  fever  and  dengue 
transmitted  by  mosquitoes,  and  the  parasite  of 
smallpox.  Probably  the  most  widely  known 
disease  among  animals,  due  to  organisms  of 
this  group,  is  Texas  fever  in  cattle,  which  is 
transmitted  by  cattle-ticks.  (See  Rinderpest.) 
Prominent  diseases  among  fishes  are  produced 
by  the  Myxosporidia,  also  included  among  the 
Sporozoa.  No  doubt  other  forms  which  will 
have  to  be  included  here  will  be  discovered  to  be 
the  cause  of  other  diseases  in  man  as  w-ell  as 
other  animals,  although  some  reports  of  supposed 
discoveries  in  the  past  have  been  shown  to  be  in 
error,  and  the  theory  of  the  parasitic  origin  of 
cancer  and  other  malignant  growths  still  aw-aits 
demonstration. 

Chief  works  on  Sporozoa:  Doflein,  F.,  'Die 
Protozoen  als  Krankheitserreger'  (Jena  1901); 
Liihe,  M.,  'Ergebnisse  der  neueren  Sporozoen- 
forschung'  (Jena  1900;  very  valuable  full  bib- 
liography) ;  Wasielewski,  von,  'Sporozoen- 
kunde'  (Jena  1896)  ;  Calkins,  G.  N.,  <The  Pro- 
tozoa' (New  York  1901  ;  brief  chapter,  but  good 
bibliography)  ;  Labbe,  A.,  'Sporozoa'  in  'Das 
Tierreich'  (Berlin  1899;  purely  systematic). 
Henry  B.  Ward, 
University  of  Nebraska. 

Spor'ran,  a  pouch  or  large  purse  worn  by 
the  Highlanders  of  Scotland  in  full  dress,  and 
by  men  of  the  kilted  regiments.  It  is  usually 
made  of  the  skin  of  some  animal,  and  often 
ornamented  with  silver  and  stones.  It  is  worn 
in  front  of  the  kilt. 

Sporting  Records.     See  Speed. 

Sports,  The  Book  of,  a  popular  name  for 
the  proclamation  issued  in  1618  by  James  I.,  and 
ordered  to  lie  read  in  all  churches,  wherein  it 
was  declared  that  dancing,  archery,  May-games, 
morrice-danccs,  leaping,  vaulting,  and  other  such 
games,  were  lawful  on  Sunday  after  divine  serv- 
ice, but  prohibiting  bear-ljaiting,  bull-baiting, 
bowling,  and  interludes.  The  order  to  read  this 
declaration  was  largely  disregarded,  but  in  the 
reign  of  Charles  I.  it  was  republished  (1633) 
and  enforced  with  severity.  This  created  great 
ontcry  and  opposition,  and  in  1644  the  Long 
Parliament  ordered  all  copies  of  it  to  be  collected 
and  publicly  burned. 

Sports  in  Plants,  a  term  in  biology  denot- 
ing an  individual  which  differs  more  or  less 
markedly  from  the  type  or  parent  species;  an 
aberrant  form.  It  is  distinguished  from  "mon- 
strosity" by  its  ability  to  transmit  its  aberrant 
character  either  sexually  or  asexually  to  off- 
spring; whereas  monstrosities  properly  so  called 
lack  this  power,  their  offspring  if  any,  reverting 
to  the   general  type.     The  origin   of  sports  has 


furnished  much  food  for  speculation,  some  biolo- 
gists assuming  that  aberrations  are  freaks  which 
nature  destroys,  while  others  declare  that  the 
transmutation  of  species  is  dependent  upon  them 
through  the  processes  of  natural  selection  of  the 
adaptive  ones.  If  the  term  is  to  be  used  as  an 
approximate  synonym  of  monstrosity  the  first 
hypothesis  is  probably  true ;  but  if  used  in  its 
broadest  sense  the  latter  is  more  nearly  correct. 
The  matter  hinges  mainly  upon  the  extent  of 
observation ;  for,  while  sports  among  undomes- 
ticated  animals  are  comparatively  rare,  they  are 
numerous  among  uncultivated  plants,  but  have 
been  commonly  overlooked  because  biologists 
have  been  more  awake  to  the  animal  than  the 
plant.  Each  leaf-bud  of  a  plant  is  capable  of 
producing  leaves  and  branches  which  differ  from 
those  produced  by  any  other  bud,  and  every 
flower-bud  may  produce  a  flower  unlike  any  of 
its  fellows;  nay,  further,  the  individual  seeds 
which  follow  any  flower  in  a  single  fruit  may 
produce  plants  unlike  one  another  in  many  re- 
spects and  also  unlike  the  parent.  But  unless 
these  departures  are  striking  enough  to  attract 
the  attention  of  the  ordinary  observer  as  distinct 
they  arc  unnoted  and  hence  not  calculated  upon ; 
hence  the  popular  opinion  that  sports  appear 
"suddenly,"  since  only  the  remarkable  cases  are 
observed. 

There  can  be  no  doubt  that  sports  result 
from  unusual  or  complex  stimuli  or  unaccount- 
able refrangibility  of  vegetative  force,  and  for 
these  reasons  may  be,  usually  are,  unstable 
when  normal  conditions  are  again  operative. 
However,  this  does  not  oppose  but  it  rather  en- 
forces the  statement  that  sports  result  from  tlie 
same  causes  as  underlie  all  variation  in  the  plant 
kingdom,  bud-variation  being  one  of  the  most 
important  and  significant  phenomena  of  plant- 
life.  But  though  the  causes  arc  usually  un- 
known in  plants  and  vertebrate  animals,  sports 
have  been  produced  artificially  with  diverse 
lepidopterous  insects  by  varying  the  humidity, 
dryness  and  temperature  of  the  air  during  the 
process  of  growth  or  pupation.  The  crossing  of 
the  sports  with  the  type-species  does  not  usu- 
ally result  in  an  intermediate  form  but  in  two 
main  groups,  in  one  of  which  the  offspring  re- 
semble the  male  parent  and  in  tlie  other  the 
female. 

From  a  practical  standpoint,  selection  and 
breeding  of  sports  has  long  been  widely  em- 
ployed. Among  domestic  animals  one  of  the 
most  striking  instances  is  that  of  Ancon  or 
otter  sheep,  the  ancestor  of  which  was  a  long- 
bodied,  crooked-legged  freak  which  was  bred 
to  sheep  of  nonnal  character.  Only  the  in- 
dividuals which  resembled  the  aberrant  parent 
were  used  for  subsequent  breeding.  With  do- 
mesticated plants  the  practice  of  breeding  from 
the  sports  is  still  more  striking,  because  it  can 
be  practised  cither  se.xually  or  asexually.  The 
initial  sport  may  appear  as  a  seedling  or  as  a 
"bud-variation."  In  the  former  case  the  gar- 
dener usually  jiropagates  by  means  of  seed,  rigor- 
ously discarding  all  specimens  that  depart  un- 
favorably from  (he  apparent  intent  of  tlie  primal 
sport,  and  carefully  saving  ihnse  specimens  that 
approximate  or  accentuate  the  characters.  If 
the  sport  is  a  bud-variation  the  gardener  usu- 
ally propagates  it  by  means  of  cuttings,  prac- 
tising a  careful  suppression  of  individuals  which 
seem  to  retrogress  and  selecting  desirable  ones 
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for  further  propagation,  as  in  the  former  case. 
It  may  seem  expedient  to  practise  asexual 
methods  with  a  plant  produced  sexually  or  vice 
versa;  in  each  case,  however,  the  after-selection 
is  imperative.  Some  bud-varieties  fail  to  "come 
true"  even  from  cuttings,  and  failure  in  this 
respect  is  common  among  seed  sports.  Bud- 
variation  and  seed-variation  are  the  same  kind 
since  the  same  means  of  improvement  can  be 
used  in  each  case. 

Far  from  being  comparatively  rare,  sports  are 
very  common  among  cultivated  plants,  almost 
every  species  of  importance  furnishing  instances. 
Among  well  known  bud-sports :  the  purple  or 
copper  beech,  purple-leaved  plums,  and  many- 
weeping,  variegated,  and  cut-leaved  trees  and 
shrubs,  are  familiar  examples.  The  pcrlc  des 
jardiiis  rose  has  given  rise  to  several  commer- 
cially important  bud-varieties.  The  moss-roses 
are  bud-sports.  The  "mixing"  of  potatoes  in  the 
hill  is  also  well  known.  Among  plants  propa- 
gated by  seeds  instances  are  legion  —  tomatoes, 
cabbage,  corn,  parsley,  onions,  and  a  host  of 
garden  flowers.  Probably  the  most  striking  in- 
stance of  a  plant  producing  both  bud-sports  and 
seed-sports  of  value  is  the  peach.  Occasionally 
a  seed  will  produce  a  smooth-skinned  fruit  popu- 
larly called  a  nectarine,  which  in  turn  may  pro- 
duce either  a  nectarine  or  a  peach.  Certain 
branches  of  the  peach  tree  maj'  produce  nectar- 
ines and  vice  versa.  Russet  apples  are  sometimes 
seen  upon  greening  trees.  The  sports  may  oc- 
cur in  any  part  of  the  parent  plant  —  roots, 
tubers,  rhizomes,  stems,  flowers,  leaves,  seeds, 
and  even  buds  upon  the  stem  or  the  roots. 

Another  practical  application  of  the  tendency 
to  sport  among  plants  is  the  grafting  of  fruit 
trees  w'ith  scions  taken  from  the  "bearmg  w-ood" 
of  specially  prolific  or  precocious  trees  of  any 
particular  variety.  Such  scions  usually  commence 
to  bear  earlier,  or  produce  more  regularly,  or 
both,  than  scions  taken  from  shaded  portions  of 
the  same  parent  trees  or  from  unproductive  in- 
dividuals. 

One  of  the  common  troubles  with  sports  is 
self-sterility.  This  is  scarcely  important  except 
with  fruit  trees  where,  if  large  blocks  of  one 
kind  of  tree  are  planted  remote  from  other 
varieties  that  blossom  at  the  same  time  little 
or  no  fruit  will  be  set.  See  paragraph  Varieties 
under  title  Apple. 

Sports  are  to  be  distinguished  from  rever- 
sions in  which  the  individual  seems  to  hark  back 
to  the  general  form  of  its  more  or  less  distant 
ancestors.  They  must  also  be  separated  from 
cases  of  atavism  (q.v.)  in  which  the  progeny 
exhibit  a  character  not  typical  of  their  race, 
species  or  genus  but  characteristic  of  an  allied 
ancestral  race.  Instances  of  reversion  (q.v.)  are 
the  loss  of  the  bulbous  root  of  turnips  and  the 
"head*  of  cabbage  which  "run  wild"  ;  of  atavism, 
the  occasional  appearance  of  several  toed  horses, 
whose  feet  somewhat  resemble  the  three-toed 
foot  of  the  horse  of  Tertiary  time.  See  Breed- 
ing ;  Bud;  Heredity;  Hybridity;  N.\tur.\l  Se- 
lection ;  V.sRiATioN ;  and  consult  the  authorities 
cited  under  them. 

Spot,  a  fish.      See  Goody. 

Spotsvirood,  spots'wud,  Alexander,  Ameri- 
can colonial  governor:  b.  Tangier,  Africa,  1676; 
d.  Annapolis,  Md.,  7  June  1740.  He  entered  the 
English  army  in  early  youth,  fought  at  the  bat- 


tle of  Blenheim,  was  deputy  quartermaster-gen- 
eral under  the  Duke  of  Marlborough,  and  in 
1710  was  appointed  governor  of  Virginia.  His 
administration  was  one  of  great  benefit  to  tin 
colony,  he  was  the  bearer  of  the  writ  of  habea: 
corpus,  a  fact  which  gained  for  him  the  favor- 
able attention  of  the  colony,  and  his  popularitj 
was  for  a  long  time  unbroken.  He  greatly  as- 
sisted the  William  and  Mary  College,  concluded 
a  treaty  with  the  Six  Nations  in  1722  which  se- 
cured for  the  colonists  the  territory  east  of  the 
Blue  Ridge,  south  of  the  Potomac,  and  orig- 
inated the  act  to  make  tobacco  notes  a  medium 
of  purchase,  introduced  various  beneficial  meas- 
ures into  the  colony.  His  aim  was  invariably 
the  good  of  the  colony,  but  his  haughtiness  won 
for  him  in  time  enemies,  and  the  controversy 
which  arose  over  church  patronage,  which  he 
held  to  be  a  privilege  of  his  office,  enabled  his 
opponents  to  gain  his  removal  from  office  in 
1722.  He  continued  his  residence  in  Virginia, 
served  as  deputy  postmaster-general  in  1730-9, 
and  greatly  improved  mail  facilities.  He  fos- 
tered the  iron  industry,  endeavored  to  promote 
vine-culture,  and  otherwise  evinced  an  undimin- 
ished interest  in  the  colony.  In  1740  he  was  ap- 
pointed major-general  to  command  an  expedition 
to  the  West  Indies,  but  died  just  previous  to 
embarking.  His  letters  were  purchased  by  the 
Virginia  Historical  Society  in  1882  and  pub- 
lished in  their  collection  as  'The  Official  Letters 
of  Alexander  Spotswood,  Lieutenant-Governor 
of  \^irginia  in  1710-1722'   (18S2-5). 

Spotswood,  or  Spotiswood,  spot'is-vviid, 
John,  Scottish  ecclesiastic:  b.  in  the  parish  of 
Mid-Calder,  Midlothian,  1565;  d.  London  26 
Nov.  1639.  He  studied  at  the  University  of 
Glasgow,  and  at  18  became  assistant  to  his 
father  as  parsoh  of  Calder.  At  the  outset  he 
supported  the  Presbyterian  party,  but  in  1601, 
when  the  Earl  of  Lennox  was  sent  as  ambas- 
sador to  France,  Spotswood  accompanied  him 
as  chaplain  and  "made  no  scruple  to  go  in  to 
mass."  On  his  return  he  was  complained  of  to 
the  General  Assembly,  but  through  the  influence 
of  the  court  escaped  with  mere!)'  a  reprimand. 
He  became  a  favorite  at  court,  and  in  1603,  wlicii 
King  James  set  out  for  England,  was  one  of  the 
five  Scottish  clergymen  selected  to  accompany 
him.  In  the  course  of  the  journey  news  arrived 
of  the  death  of  the  Archbishop  of  Glasgow,  and 
Spotswood  was  immediately  appointed  his  suc- 
cessor, and  in  consequence  returned  to  Scotland, 
but  was  not  consecrated  till  1610.  In  1615  he 
exchanged  Glasgow  for  the  metropolitan  see  of 
Saint  Andrews  and  became  primate  of  Scotland. 
In  1618  he  presided  over  the  General  Assembly 
at  Perth,  and  succeeded  in  carrying  the  five 
points  of  ecclesiastical  discipline  known  as  the 
Perth  Articles.  He  continued  to  enjoy  royal 
favor  under  Charles  I.,  whom  he  crowned  in  the 
Abbey  Church  of  Holyrood  in  1633 ;  but  by  his 
harsh  procedure  against  Lord  Balmerino  con- 
tributed greatly  to  inflame  the  opposition  to 
episcopal  government,  which  now  became  gen- 
eral among  all  ranks,  and  finally  led  to  its  over- 
throw. In  1638,  at  the  Assembly  held  at  Glasgow, 
he  was  deposed,  e-xcommunicated  and  declared 
infamous.  He  saved  himself  by  flight,  and 
took  up  his  residence  in  London,  where  he  died. 
He  is  the  author  of  a  'History  of  tlie  Church  01 
Scotland'  (1655),  commencing  at  203  and  con- 
tinued to  the  end  of  the  reign  of  James  VI. 
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Spotted  Fever,  cerebro-spinal  meningitis. 
(See  JMemxcitis.)  Spotted  fever  is  a  term  also 
applied  lo  a  form  of  typhus  fever   (q.v.). 

Spotted  Sandpiper.       See  Sandpiper. 

Spottiswoode,  spot'is-wiid,  William,  Eng- 
lisli  matliematician  and  physicist:  Ij.  London  II 
Jan.  1825;  d.  27  June  1883.  He  was  educated  at 
Balliol  College,  Oxford,  and  in  1846  became 
manager  of  his  father's  printing  establishment, 
the  well  known  house  of  Eyre  and  Spottiswoode. 
He  was  the  author  of  'A  Tarantasse  Journey 
through  Eastern  Russia'  (1857)  ;  'Mediatationcs 
Analytics*  (1847);  'Elementary  Theorems  re- 
lating to  Determinants'  (1851)  ;  'The  Polariza- 
tion of  Light'  (1874);  etc.  He  was  president 
of  the  London  Mathematical  Society  (1870-2), 
of  the  British  Association  (_i878),  and  of  the 
Royal  Society  (1878).  In  mathematics  he  is 
chiefly  distinguished  as  one  of  the  first  to  make 
extensive  use  of  the  symmetrical  determinant 
notation,  and  as  the  author  of  a  series  of  papers 
in  the  'Philosophical  Transactions'  of  1862  and 
the  following  years  on  the  contact  of  curves  and 
surfaces.  In  physics  he  devoted  himself  mainly 
to  the  study  of  polarized  light  anl  electrical 
discharge  through  rarefied  gases. 

Spottsylvania    Court    House,    Battles    of. 

The  battle  of  the  Wilderness  (q.v.)  was  fought 
5  and  6  May  1864,  and  a  reconnoissance  made 
by  Gen.  Birney's  division  down  the  Orange  plank 
road,  on  the  morning  of  the  7th,  developed  the 
fact  that  the  Confederates  had  fallen  back  to 
their  intrenched  lines,  with  pickets  to  the  front, 
covering  a  part  of  the  battle-field.  "From  this," 
says  Gen.  Grant,  "it  was  evident  to  my  mind  that 
the  two  days'  fighting  had  satisfied  him  (Lee) 
of  his  inability  to  further  maintain  the  contest 
in  the  open  field,  notwithstanding  his  advantage 
of  position,  and  that  he  would  await  an  attack 
behind  his  works.  I  therefore  determined  to 
push  on  and  put  my  whole  force  between  him 
and  Richmond,  and  orders  were  at  once  issued 
for  a  movement  by  his  right  flank."  The  first 
objective  was  Spottsylvania  Court  House,  15 
miles  southeast  of  the  Wilderness  field,  which, 
by  a  night  march  it  was  proposed  to  reach  early 
on  the  morning  of  the  8th.  As  a  preliminary 
to  the  movement  Sheridan's  cavalry  was  to  seize 
Todd's  Tavern,  on  the  Brock  road,  midway 
between  the  Wilderness  field  and  Spottsylvania 
Court  House,  and  hold  the  place  and  the  roads 
crossing  Po  River.  This  was  done  on  the  7th, 
the  Confederate  cavalry  being  driven  from  the 
place,  Wade  Hampton's  division  retreating  south 
to  Corbin's  bridge  over  the  Po,  and  Fitzhugh 
Lee's  eastward  on  the  Brock  road  toward  the 
Court  House.  (See  Toud's  Tavf.rn,  Engage- 
ment AT.)  At  3  P.M.  the  trains  began  their 
movement  toward  Chanccllorsville  and  Piney 
Grove  Church ;  Warren's  Fifth  corps  started 
after  dark  and,  marching  on  the  Brock  road, 
along  the  rear  of  Hancock's  Second  corps, 
arrived  at  Todd's  Tavern  at  3  a.m.  of  the  8th, 
much  impeded  and  delayed  in  its  march  by  the 
niouiited  provost  guard  of  the  army  which 
immediately  preceded  it;  Sedgwick's  Sixth  corps 
followed,  marching  eastward  to  Cliancellorsville, 
then  southward  to  connect  with  Warren;  and 
Burnside's  Ninth  corps  followed  Sedgwick. 
Hancock's  Second  corps  did  not  march  until 
daylight,  when  it  moved  to  the  left  on  the 
Brock  road  to  Todd's  Tavern,  which  it  reached 


at  9  A,.M.  of  the  8th,  and  intrenched.  When 
Warren  arrived  at  Todd's  Tavern  he  found 
Merritt's  cavalry  division  engaged  with  that  of 
Fitzhugh  Lee.  At  6  a.m.  Mcrritt  was  with- 
drawn and  Robinson's  division  of  Warren's 
corps  took  its  place  and,  slowly  driving  back 
Lee's  cavalry,  had  reached  open  ground  1^2 
miles  from  the  Court  House,  when  from  a 
piece  of  wood  200  to  300  yards  in  front  it 
received  a  heavy  musketry  and  artillery  fire, 
which  severely  wounded  Robinson,  and  so 
staggered  his  division  that  it  fell  back  to  the 
woods  in  its  rear.  Robinson  had  encountered 
two  brigades  of  R.  H.  .Anderson's  corps,  the 
advance  of  Lee's  army,  which  had  beaten  Grant 
in  the  race  for  Spottsylvania  Court  House. 
Lee  had  divined  Grant's  intention  and.  on  the 
7th,  had  cut  a  military  road  through  the  forest 
from  the  Orange  plank  road  to  the  highway 
by  Shady  Grove  Church,  thence  eastward  to 
the  Court  House;  and  being  informed  by 
Stuart,  late  in  the  day,  that  Grant's  trains 
were  in  motion  southward,  that  night  he  gave 
orders  for  the  movement  of  his  army  to  the 
Court  House,  on  roads  nearly  parallel  to  the 
L'nion  line  of  march,  and  but  a  mile  from 
the  Brock  road.  Gen.  R.  H.  Anderson,  who  com- 
manded Longstreet's  corps,  had  been  ordered 
to  move  on  the  morning  of  the  8th,  but  being 
much  troubled  by  the  fire  and  suffocating  smoke 
in  the  Wilderness  woods,  concluded  to  avoid  it, 
set  out  at  II  P.M.  of  the  7th  and,  marching  all 
night,  arrived  near  the  Court  House  at  8  o'clock 
next  morning.  There,  finding  Lee's  cavalry 
engaged  with  Warren's  infantry,  he  marched 
part  of  his  corps  to  Lee's  support,  and  two 
brigades  marched  on  to  the  Court  House  and 
occupied  it,  Wilson's  cavalry  division,  that  had 
been  sent  by  Sheridan  to  seize  it,  and  tliat  had 
been  in  possession  two  hours,  withdrawing. 
Lee's  cavalry  withdrew  as  .Anderson  came  up, 
and  Anderson  took  up  the  fight  with  Warren. 
Griffin's  division  of  Warren's  corps,  which  had 
advanced  on  Robinson's  right,  was  repulsed,  and 
both  fell  back  upon  Crawford's  and  Cutler's 
divisions,  which  had  now  reached  the  front. 
Cutler  advanced  and  drove  the  Confederates 
from  Griffm's  right,  and  Warren  threw  up  in- 
trcnchments  from  200  to  400  yards  from  those 
of  the  enemy.  It  was  now  about  noon.  About 
I  P.M.  Sedgwick  came  up,  under  Meade's  order 
to  support  Warren  in  an  assault  upon  the  Con- 
federate position,  the  right  of  which  rested  on 
the  Brock  road.  It  was  late  in  the  d.ay  when 
the  assault  was  inade.  Penrose's  New  Jersey 
brigade  of  the  .Sixth  corps  charging  over  open 
ground  was  repulsed  by  the  right  of  Anderson's 
corps.  A  little  later  Crawford's  division  of 
Warren's  corps  went  forward,  passed  the  riglit 
of  Anderson,  and  struck  Rodes'  division  of 
Ewcll's  corps,  which  was  going  into  position 
on  Anderson's  right.  Rodes,  taken  at  a  dis- 
advantage, was  driven  back  some  distance,  but 
rallied  and  drove  Crawford  back  to  his  in- 
trenchnients.  Ewell's  entire  corps  came  up 
during  the  evening  and  formed  on  Anderson's 
right.  The  Union  loss  during  the  day  was 
about  1.300. 

A.  P.  Hill's  corps,  under  command  of  Gen. 
Early,  came  up  on  the  mnrning  of  the  oth,  and 
Lee  established  his  lines  covering  Spoltsnivania 
Court  House,  with  .Anderson's  corps  on  the  left, 
resting  on  Po  River   Ewell's  corps  in  the  centre. 
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and  Hill's  on  the  right,  covering  the  Fredericks- 
burg road.  The  line  was  eight  to  ten  miles 
long,  and  the  greater  part  of  it  ran  through 
woods  tangled  with  undergrowth,  or  on  the  edge 
of  them,  with  slashings  and  abatis  in  front. 
It  was  everywhere  strongly  intrenched  and  well- 
planted  with  artillery.  During  the  pth  Lee  was 
employed  in  rectifying  and  strengthening  this 
line,  and  Grant  in  examining  and  developing  it, 
and  also  in  readjusting  his  own  lines.  Skirmish- 
ing was  sharp  on  both  sides,  and  early  in  the 
morning  Gen.  Sedgwick,  commanding  the  Sixth 
corps,  was  killed.  Gen.  Wright  succeeded  to 
the  command  of  the  corps.  Early  in  the  daj' 
Burnside  moved  across  from  the  Plank  road  to 
the  Fredericksburg  road,  at  the  crossing  of  Ny 
River,  east  of  the  Court  House,  and  threw  one 
of  his  divisions  across  the  river,  which  encoun- 
tered infantry  and  some  dismounted  cavalrj'. 
Hancock  moved  east  from  Todd's  Tavern  to 
the  right  of  Warren  and  intrenched,  overlooking 
Po  River.  Sheridan  cut  loose  from  tlie  army 
and  started  from  Todd's  Tavern  on  his  Rich- 
mond raid.  Burnside  had  reported  to  Grant 
that  in  his  movement  on  the  pth  he  had  met 
the  enemy  east  of  the  Court  House  and  judged 
from  indications  in  his  front  that  Lee  was 
meditating  a  movement  north  toward  Fredericks- 
burg, upon  which  Grant  ordered  Hancock  to 
make  a  movement  on  the  loth  on  Lee's  left, 
across  the  east  and  west  bends  of  Po  River. 
This  movement  led  to  the  engagement  on  Po 
River  (q.v.).  While  this  battle  was  in  progress 
Warren  was  engaged  in  feeling  the  Confederate 
lines  in  his  front  preparatory  to  an  assault,  and 
Gibbon's  division  was  withdrawn  from  Hancock 
and  placed  on  Warren's  right  and  for  the  time 
under  his  orders.  At  ri  a.m.  Gibbon  advanced 
with  two  brigade.s,  met  an  obstinate  resistance 
from  Fields'  division,  and  was  compelled  to 
fall  back  with  much  loss.  Warren  followed 
with  two  of  his  own  divisions,  with  a  view 
to  gain  ground  for  the  formation  of  a  column 
of  assault,  and  was  repulsed  by  Fields,  but  he 
had  gained  information  of  Fields'  position  which 
induced  him  to  report  to  Meade  that  a  general 
assault  would  be  successful.  Hancock  had  been 
designated  to  make  the  assault  at  5  p.m.  with 
the  Fifth  and  Sixth  corps  and  part  of  his  own, 
but  he  was  engaged  at  Po  River,  and  at  3.45  p.m. 
Meade  directed  Warren  to  make  the  assault, 
which  was  done  with  Crawford's  and  Cutler's 
divisions  of  the  Fifth  corps  and  Webb's  and 
Carroll's  brigades  of  the  Second.  The  assault 
fell  upon  Fields'  division  and  failed.  Warren 
being  repulsed  with  heavy  loss,  including  Gen. 
Rice  killed.  Gen.  Hancock  returned  from  Po 
River  at  5.30  p.m.,  just  before  the  close  of  War- 
ren's assault,  and  at  7  p.m.  made  another  assault 
with  Birney's  and  Gibbon's  divisions.  This 
assault  fell  on  Geo.  T.  Anderson's  brigade  and 
Greggs'  Texas  brigade,  both  of  Fields'  division. 
Some  of  the  assaultmg  troops  gained  the  works 
held  by  the  Texas  brigade  and  went  over  them, 
pushing  back  the  Texans ;  but  a  flank  fire  of 
Anderson's  brigade  drove  them  out  and  the 
attack  was  repulsed,  many  dead  and  wounded 
being  left  inside  the  works.  The  assaulting 
column  fell  back  in  some  disorder,  the  men 
demoralized  by  the   fruitless   work. 

At  about  the  same  hour  Gen.  Wright,  on 
the  left  of  Warren,  made  an  assault.  He  had 
found  what  he  deemed  to  be  a  vulnerable  place 


to  a  vigorous  attack.  It  was  on  the  west  face 
of  the  noted  salient,  held  by  Rodes'  division  of 
Ewell's  corps.  Upton's  brigade  of  the  Sixth 
corps,  reinforced  by  four  regiments  of  Neills , 
was  to  make  the  assault,  supported  on  the  left 
by  Mott's  division  of  the  Second  corps,  which 
was  to  assault  on  its  own  front  at  5  p.m.  Upton 
formed  in  four  lines,  and  tlie  batteries  opened 
a  direct  and  enfilading  fire,  which  ceased  only 
when  L'pton  charged  from  the  woods,  and  under 
a  terrible  front  and  flank  fire,  went  over  the 
Confederate  works,  broke  Doles'  brigade  and 
part  of  Daniel's,  captured  many  prisoners,  and 
pushed  on  to  a  second  line  of  works  upon  which 
he  planted  his  colors,  and  captured  a  four-gun 
batterj'.  He  had  broken  tlie  Confederate  line 
to  the  length  of  a  division ;  but  Mott  had  failed 
in  his  allotted  task  of  supporting  him  on  the 
left;  and  recovering  from  their  surprise  and 
temporary  disaster,  the  Confederates  threw  two 
brigades  in  his  front :  Daniels',  R.  D.  Johnston's, 
J.  A.  Walker's  and  Steuart's  brigades  fell  upon 
both  flanks ;  and  Upton  was  ordered  to  with- 
draw, which  he  did  under  cover  of  the  darkness. 
He  had  lost  about  1,000  men,  many  of  whom 
were  left  dead  and  wounded  inside  the  Con- 
federate works.  He  was  obliged  to  abandon  the 
captured  batterj',  but  he  carried  back  with  him 
1.200  prisoners  and  several  stands  of  colors. 
Farther  to  the  left  Burnside  made  a  reconnois- 
sance  toward  Spottsylvania  Court  House,  and 
had  a  spirited  engagement,  driving  back  the 
enemy  close  to  the  Fredericksburg  road  and 
intrenching  a  part  of  his  line,  as  he  reports, 
within  a  quarter  of  a  mile  of  the  Court  House. 
In  this  engagement  Gen.  Stevenson,  one  of  his 
division  commanders,  was  killed.  During  the 
day  of  the  loth  the  LTnion  forces  engaged  num- 
bered about  38.000 :  the  losses  were  about  4,200 
killed  and  wounded  ;  but  few  were  missing.  The 
estimated  Confederate  loss  was  2,000  killed  and 
wounded. 

On  the  morning  of  the  nth  Grant  reported 
to  Halleck  that  in  the  six  days'  fighting  since 
crossing  the  Rapidan  he  had  lost  II  general 
officers  and  probably  20,000  men ;  renewed  his 
call  for  reinforcements,  which  he  hoped  would 
be  sent  as  soon  as  possible  and  in  great  num- 
bers ;  and  assured  Halleck  that  he  meant  to  fight 
it  out  on  that  line  if  it  took  all  summer.  Find- 
ing that  the  Confederate  left  was  so  well 
guarded,  he  made  arrangements  to  att.ack  the 
centre  at  a  salient  of  the  line.  Gen.  Wright 
was  directed  to  extend  his  left,  concentrate  on 
that  wing,  and  be  prepared  to  co-operate  with 
Hancock  in  an  assault.  Hancock,  with  the 
Second  corps,  was  to  pass  to  the  left  of  Wright 
during  the  night  and  assault  the  salient  at 
daylight.  Warren's  Fifth  corps  was  to  assault 
the  works  in  his  front  to  keep  the  Confederates 
in  them,  and  on  the  extreme  left  Burnside  was 
to  lead  the  Ninth  corps  in  an  assault.  The 
day  was  very  stormy  and  disagreeable,  and  no 
serious  fighting  took  place,  though  there  was 
heavy  skirmishing  along  the  entire  line,  in  which 
the  artillery  occasionally  took  part.  Wright 
extended  his  lines  during  the  afternoon.  The 
two  divisions  of  Barlow  and  Bimey  of  Han- 
cock's corps  started  at  10  p.m.,  and  at  midnight 
reached  the  Brown  House,  where  they  found 
Mott's  division :  and  passing  over  the  intrench- 
ments,  and  as  near  to  the  picket  line  of  the 
enemy  as  possible    they  began  the  formation  cf 
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the  column  of  assault.  Barlow's  division  was 
formed  across  a  clearing  in  two  lines  of  masses, 
each  regiment  being  doubled  on  the  centre. 
Brooke's  and  Miles'  brigades  constituted  the 
first  line,  and  Smyth  and  Brown  the  second. 
Birney's  division  formed  on  Barlow's  right,  in 
two  deployed  lines.  Mott  formed  in  rear  of 
Birney,  and  Gibbon's  division  was  placed  in 
reserve.  It  was  nearly  daylight  when  these 
preparations  were  completed,  and  the  column 
formed  within  1,200  yards  of  the  Confederate 
line. 

The  Battle  of  the  Salient. —  The  point  to  be 
assailed  was  where  Lee's  intrenchments  had 
been  carried  northward  to  enclose  a  space  about 
a  mile  in  length  and  half  a  mile  in  width, 
of  the  general  shape  of  an  acorn :  the  Con- 
federates called  it  the  "Mule-Shoe."  Taken 
together,  the  faces  of  the  salient  or  "Mule-Shoe" 
covered  about  2]4  miles  in  length,  and  vvere 
occupied  mainly  by  Ewell's  corps,  Edward  John- 
son's division  holding  the  apex  or  east  angle 
of  the  works,  and  Rodes'  division  the  west 
angle  and  face.  To  provide  against  contin- 
gencies, a  second  line  had  been  laid  off  and  partly 
constructed  some  distance  in  rear,  so  as  to  cut 
oflf  the  salient  at  its  base.  In  rear  of  this 
line  was  Gordon's  division  as  a  reserve.  On 
Ewell's  right  was  A.  P.  Hill's  corps ;  on  his 
left  was  Longstrcet's,  commanded  by  R.  H. 
Anderson.  Gen.  Lee  had  detected  some  move- 
ments that  indicated  a  withdrawal  from  the 
front  of  Anderson's  corps  and,  under  the  im- 
pression that  Grant  had  begun  another  flanking 
movement,  late  in  the  day  he  ordered  the  with- 
drawal of  all  the  artillery  in  the  left  and 
centre,  which  was  difficult  of  access,  that  it 
should  be  done  before  it  was  entirely  dark, 
and  that  everything  should  be  in  readiness  to 
move  at  any  moment.  Under  this  order  Ewell's 
chief  of  artillery  removed  all  but  two  batteries 
from  the  line  of  Edward  Johnson's  division. 
During  the  night  Johnson  discovered  that  the 
Union  troops  were  massing  in  his  front ;  and, 
convinced  that  he  would  be  attacked  in  the 
morning,  he  a.sked  Ewell  for  the  immediate 
return  of  the  artillery.  The  men  in  the  trenches 
were  on  the  alert,  when  at  dawn  on  the  morn- 
ing of  the  I2th  they  saw  a  dense  cohmni  emerge 
from  the  woods  half  a  mile  in  front  of  the 
salient  and  rush  to  the  attack.  Johnson  says : 
"They  came  on  in  great  disorder,  with  a  narrow 
front,  extending  back  as  far  as  I  could  see." 
The  charging  column  was  Barlow's  division, 
led  by  the  brigades  of  Brooke  and  Miles.  It 
had  been  ordered  to  make  the  assault  at  4 
o'clock,  but  owing  to  a  heavy  fog  it  was  not 
sufficiently  light  to  enable  objects  to  be  clearly 
discerned  until  4.30,  when  the  order  to  charge 
was  given.  Birney,  on  the  right,  met  difficulty 
in  the  rough  ground  over  which  he  moved, 
but  kept  nearly  abreast  of  Barlow's  line.  When 
the  Confederate  works  were  seen  a  wild  cheer 
was  given;  Brooke  and  Miles  tore  down  the 
abatis,  and  in  the  face  of  a  deadly  fire  sprang 
over  the  intrenchments,  and  a  desperate  Iiand- 
to-hand  encounter  ensued ;  Birney  came  up  on 
the  right ;  the  battalion  of  Confederate  artillery 
that  had  been  withdrawn  came  back  just  in 
time  to  have  its  horses  and  cannoneers  shot 
down  before  a  gun  could  be  fired :  and  in  a 
very  short  time  nearly  a  mile  of  the  works  had 
been  carried.  Gen.  Johnson  himself  and  Gen. 
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Steuart,  20  guns,  .30  colors,  and  nearly  3,000  men 
were  captured.  With  scarcely  a  halt  Barlow  and 
Birney  swept  on  for  nearly  half  a  mile,  then 
thoroughly  disorganized,  they  were  brought  to 
a  stand  before  another  line  of  works,  held  by 
Gen.  J.  B.  Gordon's  division  and  Lane's  brigade 
of  Hill's  corps.  As  Gordon  was  about  to  charge. 
Gen.  Lee  rode  up  and  joined  him,  evidently 
intending  to  go  forward  with  him.  Gordon 
remonstrated,  the  men  cried,  "Gen.  Lee  to  the 
rear!"  and  one  of  thein  seized  the  general's 
bridle  and  led  his  horse  to  the  rear,  and  Gor- 
don's men  went  forward  and  attacked  the  Union 
lines  in  rear  of  the  captured  works.  After  a 
fierce  struggle  in  the  pine  woods  the  Union 
troops,  piled  in  one  upon  another,  six  or  eight 
lines  deep,  were  forced  back  out  of  the  works 
but  held  the  outer  side  of  them.  The  Si.xth 
corps,  coming  up,  took  post  on  the  right  of  the 
Second,  occupying  the  line  from  the  west  angle 
southward;  Mott's  division  joined  the  Sixth 
corps  at  that  angle ;  Birney's  division  came  next 
on  the  left ;  then  Gibbon's ;  then  Barlow's.  AH 
set  at  work  to  turn  the  captured  intrenchments. 
There  was  great  confusion  in  the  intermingling 
of  comm.ands  on  a  narrow  front,  and  the  Con- 
federates now  made  most  determined  efforts  to 
recover  their  intrenchments.  Anderson  sent 
troops  from  the  left,  three  brigades  of  Hill's 
corps  came  from  the  right,  and  for  the  distance 
of  nearly  a  mile,  amid  a  cold,  drenching  rain, 
the  combatants  engaged  in  a  desperate  struggle 
across  the  breastworks.  Gen.  Walker,  the  histo- 
rian of  the  Second  corps,  says ;  "They  fired  di- 
rectly into  each  other's  faces ;  bayonet  thrusts 
were  given  over  the  intrenchments ;  men  even 
grappled  with  their  antagonists  across  the  piles 
of  logs  and  pulled  them  over,  to  be  stabbed  or 
carried  to  the  rear  as  prisoners.  Gen.  Hancock 
had,  as  soon  as  the  first  success  was  achie\ied, 
brought  up  some  of  his  gims  to  within  ,300  yards 
of  the  captured  works,  and  these  were  now  pour- 
ing solid  shot  and  shell  over  the  heads  of  our 
troops,  into  the  space  crowded  with  the  Confed- 
erate brigades ;  he  even  ran  a  section  of  Brown's 
Rhode  Island,  and  a  section  of  Gibbs'  Fifth 
LTnited  States,  up  to  the  breastworks ;  and  though 
the  muzzles  protruded  into  the  very  faces  of 
the  charging  Confederates,  the  begrimed  can- 
noneers for  a  time  continued  to  pour  canister 
into  the  woods  and  over  the  open  ground  on 
the  west  of  the  McCod  house.  The  contest  had 
settled  down  to  a  struggle  for  the  recovery  of 
the  apex  of  the  salient  between  the  east  and 
the  west  angle.  .  .  .  Never  before  since  the 
discovery  of  gunpowder,  had  such  a  mass  of 
lead  been  hurled  into  a  space  so  narrow  as 
that  which  now  embraced  the  scene  of  com- 
bat. Large  standing  trees  were  literally  cut 
off  and  brought  to  the  ground  by  infantry-fire 
alone.  If  any  comparison  can  be  made  between 
the  sections  involved  in  that  desperate  contest, 
the  fiercest  and  deadliest  fighting  look  place  at  the 
west  angle,  ever  afterward  known  as  'The 
Bloody  Angle.*  Here  Wright's  Sixth  corps  had 
taken  post  on  coming  up  at  6  o'clock.  .  .  . 
All  day  long  the  bloody  work  went  on,  and 
still  the  men  of  the  North  and  of  the  South 
were  not  gorged  with  slaughter.  The  trendies 
ha<l  more  than  once  to  be  cleared  of  the  dead, 
to  give  the  living  a  place  to  stand.  All  day 
long,  and  even  into  the  night,  the  battle  lasted, 
for  it  was  not  till   12  o'clock,  nearly  20  hours 
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after  the  command  'Forward'  had  been  given 
to  the  column  at  the  Brown  House,  that  the 
firing  died  down,  and  the  Confederates,  relin- 
quishing their  purpose  to  retake  the  captured 
works,  began  in  the  darkness  to  construct  a  new 
line  to  cut  off  the  salient."  During  the  day 
diversions  were  made  on  both  sides  to  relieve 
the  tremendous  pressure  in  the  centre.  On  the 
right  of  the  Sixth  corps,  Warren,  with  a  part 
of  the  Fifth,  made  an  attack  upon  Anderson's 
corps  and  was  repulsed  with  a  loss  of  over  i,ooo 
men.  On  Hancock's  left  Burnside's  Ninth  corps 
made  an  assault,  and  after  lodging  the  head 
of  column  of  Potter's  division  inside  of  Hill's 
works,  it  was  attacked  in  flank  and  driven 
back  with  heavy  loss.  Later  in  the  day  Gen. 
Early,  commanding  Hill's  corps,  advanced  from 
his  works  to  strike  Burnside  in  flank,  Burnside 
was  met  in  motion  and  driven  back  to  his 
works,  and  Early  returned  to  his  own  lines. 
The  Union  forces  engaged  on  the  I2th  num- 
bered about  66,000  men,  of  whom  6,020  were 
killed  and  wounded,  and  800  missing.  The 
records  do  not  show  the  number  of  Confederates 
engaged,  nor  their  losses,  but  it  is  estimated 
that  their  total  loss  was  between  9.000  and  10,000, 
of  whom  about  4.000  were  captured. 

On  the  morning  of  the  13th  it  was  ascer- 
tained that  the  Confederates,  failing  to  recover 
their  lost  intrenchments,  had  fallen  back,  and 
Col.  Carroll,  with  a  brigade  of  the  Second 
corps,  went  forward  to  reconnoiter,  found  them 
strongly  intrenched  on  a  new  line  at  the  base 
of  the  salient,  and  after  a  sharp  engagement 
withdrew.  Dispositions  were  now  made  to  turn 
Lee's  right  flank,  and  during  the  night  of  the 
13th  the  Fifth  corps,  followed  by  the  Sixth, 
moved  over  to  the  Fredericksburg  road.  The 
14th  was  occupied  in  getting  the  two  corps 
in  position.  The  Confederates  were  found 
strongly  intrenched  on  the  Fredericksburg  road 
in  front  of  Spottsylvania  Court  House,  and  an 
attack  was  deemed  inexpedient.  During  the  day 
the  Confederates  attacked  Upton's  brigade  of  the 
Sixth  corps,  and  compelled  it  to  fall  back  from 
an  advanced  position,  but  the  ground  was  im- 
rrediately  retaken  by  a  brigade  from  the  Fifth 
and  one  from  the  Sixth  corps.  When  Lee  saw 
that  the  Fifth  corps  had  moved  away  from 
Anderson's  front,  Anderson's  corps  was  shifted 
from  the  left  to  the  extreme  right,  beyond  the 
Fredericksburg  road,  and  extended  the  line  to 
Po  River.  Ewell  still  held  the  w^orks  in  rear 
of  the  bloody  salient.  From  the  12th  to  the  l8th 
Grant  was  employed  in  constant  reconnoitering 
and  skirmishing,  developing  Lee's  position  and 
ascertaining  if  he  could  find  a  weak  point  in  it; 
also  in  establishing  a  base  at  Aquia  Creek,  send- 
ing the  sick  and  wounded  there,  drawing  neces- 
sary supplies,  and  awaiting  the  arrival  of  rein- 
forcements from  Washington  to  fill  his  depleted 
ranks.  Early  in  the  morning  of  the  i8th  the 
Second  corps,  supported  by  the  Sixth  corps  on 
the  right  and  Burnside's  Ninth  corps  on  the  left, 
Warren  assisting  with  his  heavy  artillery,  made 
an  attempt  to  force  the  lines  held  by  Ewell's 
corps,  at  the  only  point  where  former  efforts 
had  met  with  even  partial  success.  It  was  a 
failure.  Under  the  fire  of  29  guns  of  Carter's 
battalion,  _  which  swept  all  the  approaches  to 
Evk-ell's  line,  the  attacking  force  was  driven 
back  before  it  came  well  within  reach  of  mus- 
ketry,   with    a    loss    of    over    2,000    killed    and 


wounded.  Grant  gave  up  further  effort ;  deeming 
it  impracticable  to  break  Lee's  lines  at  Spottsyl- 
vania Court  House,  he  issued  orders  on  the 
l8th  with  a  view  to  a  movement  to  the  North 
Anna  to  begin  at  12  o'clock  on  the  night  of  the 
19th.  In  pursuance  to  this  plan,  on  the  19th 
the  Second  and  Ninth  corps  were  moved  to 
the  left,  the  Ninth  corps  taking  position  on  the 
left  of  the  Sixth,  with  the  Second  in  reserve 
Late  in  the  afternoon  Ewell's  corps  attempted 
a  flank  march  around  Grant's  left  to  ascertain 
the  extent  of  his  movement  and  get  possession 
of  the  Fredericksburg  road.  He  was  met  by 
Tyler's  division  of  new  troops,  who,  being  rein- 
forced by  Crawford's  division  of  the  Fifth  corps 
and  Birney's  of  the  Second,  after  a  severe  en- 
gagement lasting  until  dark,  drove  Ewell  back. 
Some  of  Ewell's  forces,  pushing  to  the  rear  on 
the  Fredericksburg  road,  met  Ferrero's  division 
of  colored  troops,  by  whom  they  were  repulsed. 
Ewell's  loss  during'  the  day  was  about  900. 
Grant  reports  his  own  loss  as  196  killed,  1,090 
wounded,  and  249  missing.  Ewell's  attack  de- 
layed Grant's  march  for  the  North  Anna  24 
hours.  On  the  night  of  the  20th  the  Second 
corps  and  a  small  force  of  cavalry  under  Gen. 
Torbert  were  pushed  through  Bowling  Green  to 
Milford,  followed  on  the  three  succeeding  days 
by  the  rest  of  the  army.  Lee  followed,  and  the 
lines  around  Spottsylvania  Court  House  were 
deserted.  The  entire  losses  of  the  Union  army 
around  Spottsylvania  Court  House  from  May 
8  to  19  inclusive  are  estimated  by  Gen.  Hum- 
phreys as  15,722  killed  and  wounded,  and 
2,001  missing,  an  aggregate  of  17,723.  The  Con- 
federate losses  are  not  known,  but  were  very 
severe.  Consult:  'Official  Records.'  "Vol. 
XXXVI.;  Humphreys,  'The  Virginia  Campaign 
of  1864-5';  Walker,  'History  of  the  Second 
Army  Corps';  Powell,  'History  of  the  Fifth 
Army  Corps'  ;  Pennypacker,  'Life  of  General 
Meade';  Grant,  'Personal  Memoirs,'  Vol.  II.; 
Early.  'The  Last  Year  of  the  War  for  Inde- 
pendence' ;  Fitzhugh  Lee,  'Life  of  Gen.  R.  E. 
Lee'  ;  Long,  'Life  of  Gen.  Lee'  ;  Gordon, 
'Reminiscences  of  the  Civil  War'  ;  The  Century 
Company's  'Battles  and  Leaders  of  the  Civil 
War,'  Vol,  IV.  R  A.  Carman. 

Spout-shell,  a  marine  gasteropod  (.4/'on7iaij 
Pcs-Pclccani).  This  shell  has  its  aperture  pro- 
duced into  a  spout-like  process  in  front,  and  the 
general  shape,  produced  by  its  elongated  spines, 
together  with  its  whitish  color,  have  suggested 
the  name  "pelican's  foot  shell."  The  characters 
of  the  genus  are  found  in  the  long  spire  of  the 
shell,  in  the  expanded  outer  lip,  and  in  the 
finger-like  projections  of  the  shell. 

Sprague,   sprag,   Austin   'Velorous   Milton, 

American  inventor :  b.  Rochester,  N.  Y.,  28  May 
1840.  He  received  special  instruction  in  law, 
medicine,  and  engineering,  and  in  1865  went  to 
the  Pennsylvania  oil-fields  where  he  engaged  in 
perfecting  methods  of  improved  oil  production. 
The  frequent  explosion  of  boilers,  caused  by 
the  use  of  the  brackish  water  of  the  Allegheny 
river,  suggested  to  him  a  plan  for  raising  the 
water  of  the  river  to  a  reservoir  whence  it  could 
be  supplied  to  the  boilers.  He  successfully  exe- 
cuted his  plan,  overcoming  the  difficulty  caused 
by  an  elevation  of  740  feet  in  a  distance  of  2l4 
miles.  He  has  invented  various  household  ar- 
ticles, improvements  in  laundry  machinery,  dism- 
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fectors,  therniaerotherapic  apparatus,  introduced 
steam  for  tlie  sterilization  of  surgical  instru- 
ments and  dressings  in  1890,  began  experiments 
in  i8t)t  with  hot  dry  air  for  therapeutical  pur- 
poses, since  generally  adopted,  and  introduced 
the  use  of  steam  for  the  disinfection  of  textile 
fabrics  in  1899. 

Sprague,  Frank  Julian,  American  electrical 
engineer  and  inventor  :  b.  Milford,  Conn.,  25 
July  1857.  While  at  high  school  in  North 
Adams,  Mass.,  he  won  competitive  appointment 
to  U.  S.  Naval  Academy,  from  which  he  grad- 
uated with  honors  in  1878.  He  then  became  in- 
terested in  electrical  inventions  and  took  a  special 
course  in  physics  under  the  late  Admiral  Samp- 
son. Shortly  after  graduation  he  started  on  a 
tour  of  duty  around  the  world,  and  was  corre- 
spondent of  the  Boston  Herald  while  General 
Grant  was  on  the  Hagship  of  the  Asiatic  squadron. 
In  1882  he  was  appointed  a  member  of  the  jury 
of  awards  at  the  Crystal  Palace  electrical  exhibi- 
tion, where  he  conducted  all  the  tests  on  dynamo- 
electric  machinery,  electric  lights,  and  gas  en- 
gines, his  report  being  publislied  in  full  by  the 
Navy  Department.  In  iSS,?  he  passed  examina- 
tion for  promotion,  then  obtained  a  year's  leave, 
resigned  and  became  assistant  to  Thomas  A. 
Edison  ;  a  year  later  parted  company  with  Mr. 
Edison,  and  formed  the  Sprague  Electric  Rail- 
way and  Alotor  Company,  which,  with  his  newly 
invented  constant  speed  electric  motor  began 
active  exploitation  for  industrial  purposes.  Be- 
gan inventions  in  electric  railways  in  the  early 
8o's,  and  conducted  extensive  experiments  on 
the  New  York  Elevated  Railway  in  i886.  Is 
generally  recognized  as  the  pioneer  of  the  mod- 
ern trolley  road,  the  first  important  installation 
of  which  was  made  by  him  at  Richmond,  Va.,  in 
1887-88.  (See  Traction,  Electric.;  In  1887 
he  invented  the  "  multiple  unit"  system  of  electric 
train  operation,  by  which  several  cars  in  a  train 
are  independently  ecjuippcd,  but  all  are  under 
common  control  from  several  points.  He  was 
awarded  a  g(jl(l  medal  at  the  Paris  Exhibition  in 
■^Sg.  the  Elliot  Cresson  medal  by  the  I^ranklin 
isiitutc  in  1904,  and  the  grand  prize  by  the 
.'luisiana  Purchase  Exposition  for  his  inven- 
i>ns  and  developments  in  electric  railways.  He 
-  a  member  of  the  Electrical  Commission  which 
ischargeof  thcelectrificalion  of  the  N.  Y.  Cent. 
Iv.  R.  terminals.  He  has  written  many  scientific 
papers  on  electric  railways  and  kindred  subjects. 

Sprague,  Homer  Baxter,  American  educator  : 
1).  Sutton,  .Miss.,  19  ()cl.  1829.  He  was  gr-ulu- 
ualed  from  Yale  in  1S5J,  studied  at  the  Yale  Law 
School  and  in  1S54  was  admitted  to  the  bar.  He 
entered  the  Union  army  in  1861,  was  commis- 
sioned colonel  in  1864  and  in  1866  was  mustered 
out  of  service.  He  was  a  member  of  the  Connec- 
ticut legislature  in  1S68,  professor  at  Cornell  in 
18(38-70,  and  was  founder  and  first  president  of 
.Martha's  Vinovard  .Simimer  Institute.  He  was 
president  of  Mill's  College,  California,  in  1885-6, 
of  the  University  of  N(jrth  Dakota  in  1887-91,  and 
has  since  been  engaged  as  a  lecturer  at  Drew  Theo- 
logical Seminary,  Cliautaucjua  assemblies,  and 
elsewhere.  He  has  written:  '  Fellowshipof  Slave- 
holders' (1857);  <High  School  and  Citizenship' 
(i8<S.O;  'Voice  and  Gesture' (1874-1903);  etc. 

Sprague,  'William,  American  legislator :  b. 
Cranston,  R.  I.,  12  Sept.  1830.  He  entered  the 
counting  house  of  his  father,  senior  partner  of 
the  A.  and  W.  Sprague  Manufacturing  Company, 


when  16,  and  afterward  with  his  brother  suc- 
ceeded to  the  ownership  of  the  business,  lie 
was  governor  of  Rhode  Island  in  1860-63  and 
was  among  the  most  active  of  the  "war  gover- 
nors. "  He  went  to  the  front,  participated  in  the 
first  battle  of  Bull  Run  and  in  the  Peninsular 
campaign  and  in  1863  was  elected  to  the  United 
States  senate,  whereupon  he  resigned  his  gov- 
ernorship. He  served  in  the  senate  until  1875 
and  then  resumed  his  manufacturing  business. 
He  was  married  in  1863  to  the  celebrated  Kate 
Chase,  daughter  of  Salmon  P.  Chase,  from  whom 
he  was  afterward  divorced. 

Sprain,  or  Strain,  the  partial  displacement  or 
twisting  of  a  joint  with  stretching,  and  more  or 
less  injury  to  the  articulating  apparatus;  the  liga- 
ments, tendons,  and  their  sheaths  being  all  in- 
volved in  the  injury,  while  sometimes  even  small 
portions  of  the  articulating  processes  of  bones  are 
separated.  All  joints  are  liable  to  this  accident, 
but  the  wrist  and  ankle  are  most  frequently  the 
seat  of  this  injury;  their  liability  arising  from  their 
immobility,  compared  with  such  a  joint  as  the 
shoulder,  which  is  more  liable  to  dislocation.  .A 
sprain  is  attended  with  violent  pain,  and  the  suf- 
ferer feels  sick  and  faint.  Swelling  and  discolora- 
tion rapidly  take  place  from  extravasation  of  blood 
into  the  sheaths  of  the  tendons  and  the  other  sur- 
rounding tissues,  through  laceration  of  the  smaller 
blood-vessels.  Subsequently  the  swelling  is  kept 
up  in  consequence  of  the  effusion  of  serum  from 
the  incited  action  which  occurs.  Thus  the  joint 
is  much  deformed,  and  great  care  is  required  in 
examining  the  parts  to  guard  against  mistakes 
and  to  gain  an  exact  knowledge  of  the  nature  of 
the  injury  so  as  to  ascertain  decidedly  and  at  once 
whether  it  be  a  simple  sprain,  or  whether  there  be 
fracture  or  dislocation.  If  it  is  a  simple  sprain 
the  part  affected  should  be  laid  in  an  easy  position 
on  a  pillow,  and  confined  in  that  position  by  broad 
slips  of  bandage  crossing  the  limb  and  pinned  at 
each  end  of  the  sides  of  the  pillow.  The  part 
should  at  first  be  fomented  for  an  hour  or  two 
with  cloths  wrung  out  of  warm  water;  afterward 
it  is  to  be  wrappeil  in  cloths  wetted  with  a  warm 
lotion,  say  of  sugar  of  lead,  i  dram;  opium,  i 
dram;  and  boiling  water,  i  (juart.  These  cloths, 
when  applied,  should  be  covered  with  oiled  silk 
or  cotton  to  prevent  evaporation.  Absolute  rest 
is  the  principal  point  to  be  attended  to.  To  se- 
cure this,  when  there  is  much  restlessness,  it 
sometimes  becomes  necessary  to  use  splints.  In 
case  of  inllammalion,  leeching  may  become  neces- 
sary, also  some  inu'gative.  .Aflcr  the  p.iin  abates 
ami  the  swelling  disappears,  gentle  rubbing  with 
a  soap  and  opium  liniment  is  well,  and  a  light 
llannel  bandage  should  be  applied.  If  the  joint 
remains  weak  and  stiff,  stimulating  frictions  will 
be  found  useful,  also  the  pouring  of  water  mi  the 
part  from  a  height,  beginning  with  warm  water, 
and  after  a  time  gradually  reducing  the  tempera- 
ture till  the  patient  can  bear  it  cold  from  the  well. 
After  each  application  the  part  must  be  well  rub- 
bed, as  otherwise  it  may  become  rheumatic;  rheu- 
matism is  a  very  common  occurrence  in  parts  in- 
jured by  sprains  and  fractures.  Too  great  cau- 
tion cannot  be  applied  in  bringing  a  joint  which 
has  been  sprained  into  use,  as  many  diseases  of 
joints  arc  brought  on  by  mismanagement  and  loo 
early  exercise  of  the  affected  parts. 

Spreckels,  sprfk'elz,  Claus,  .American 
merchant:  b.  Laustedl,  Hanover,  Germany,  in 
1828.     He  came  to   the   United   Stales  in    1846 
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and  settled  in  Charleston,  S.  C.  In  1856  he 
went  to  San  Francisco  where  he  kept  a  store 
and  later  a  brewery,  and  in  1863  established  the 
Bay  S'lgar  Refinery.  He  imported  his  raw  ma- 
terials from  Hawaii  where  he  acquired  large 
prcper.ics,  and  owned  in  addition  a  beet  sugar 
farm  of  1,500  acres  and  a  factory  at  Watson- 
ville,  Cal.  He  is  the  inventor  of  a  new  refining 
process  and  besides  his  sugar  industry  is  a 
large  owner  in  the  Oceanic  Steamship  Co.,  oper- 
ating between  San  Francisco  and  Honolulu. 

Spree,  spra,  a  river  of  Germany  which 
rises  near  New  Salza  in  Saxony  at  a  height  of 
about  1,200  feet  in  the  Riesengebirge,  and  fol- 
lows a  winding  course,  finally  flowing  into  the 
Havel  at  Spandau.  It  is  one  of  the  principal 
tributaries  of  the  latter  river,  and  in  its  course 
traverses  Berlin.  Near  Frankfurt  it  has  con- 
nection with  the  Oder  by  the  Friedrich  Wilhelm 
canal.    It  is  about  200  miles  long. 

Sprenger,  spreng'er,  Jacob,  German  theo- 
logian of  the  15th  century,  who  with  Heinrich 
Kramer,  was  the  author  of  the  'Malleus  Male- 
ficarum'  or  'Hexenhammer'  (1489),  which  first 
formulated  in  detail  the  doctrine  of  witchcraft, 
and  formed  a  text-book  of  procedure  for  witch 
trials.  They  were  appointed  inquisitors  under 
the  bull  'Summis  desiderantes  affectibus'  of  In- 
nocent VIII.  in  1484,  and  their  work  is  ar- 
ranged in  three  parts — "Things  that  pertain  to 
Witchcraft';  'The  Effects  of  Witchcraft*;  and 
'The  Remedies  for  Witchcraft.'  It  discusses 
the  question  of  the  nature  of  demons ;  the  causes 
why  they  seduce  men,  and  particularly  women ; 
transformations  into  beasts,  as  wolves  and  cats ; 
and  the  various  charms  and  exorcisms  to  be  em- 
ployed against  witches. 

Sprigtail  Duck,  or  Pintail,  a  very  distinct 
species  of  fresh-water  duck  (Dafila  acuta)  the 
male  of  which  is  especially  distinguished  by  the 
great  prolongation  and  narrowness  of  the  middle 
pair  of  tail-feathers.  Both  the  females  and  the 
young  of  the  latter  have  the  tail-feathers  very 
stiff  and  acute,  but  not  otherwise  peculiar.  The 
sprigtail  is  a  very  handsome  duck  of  more  trim 
and  slender  appearance  than  most  species  and, 
including  the  tail,  may  reach  sj-^  feet  in  length. 
It  inhabits  the  entire  northern  hemisphere  and 
on  the  American  side  breeds  in  the  northern 
United  States  and  Canada  and  winters  in  the 
Southern  States  and  the  West  Indies.  It  is, 
however,  especially  an  inland  duck,  and,  both 
when  breeding  and  migrating,  associates  with 
teals  and  mallards  in  reedy  sloughs  and  about 
lake  margins.  Its  food  being  chiefly  vegetable, 
and  consisting  largely  of  wild  rice,  it  is  one  of 
the  best  of  table  ducks.  A  swift  flyer  and  one 
of  the  most  alert  and  wary  of  ducks,  it  affords 
fine  sport  to  the  skilful  gunner.  The  nest  is 
always  on  the  ground  near  the  water  and  hidden 
in  rushes  or  grass,  often  at  the  base  of  a  tree. 
As  with  most  of  the  ducks,  it  is  lined  with  down 
and  the  6  to  12  elongated  elliptical  eggs  are  of  a 
plain  grayish  olive  color.    See  Duck. 

Spring,  Gardiner,  American  Presbyterian 
clergyman,  son  of  Samuel  Spring  (q.v.)  ; 
b.  Nevvburj'port,  Mass.,  24  Feb.  1785 ;  d. 
New  York  18  Aug.  1873.  He  was  graduated 
from  Yale  in  1805  and  was  admitted  to  the  bar 
in  1808,  but  abandoned  law  for  the  ministry. 
He  was  ordained  pastor  of  the  Brick  (Presby- 
terian)   Church,   New   York,   in    1810,   and   con- 


tinued in  that  pastorate  until  his  death.  He 
declined  the  presidencies  of  Hamilton  and  Dart- 
mouth Colleges.  His  publications  include;  'Es- 
says on  the  Distinguishing  Traits  of  Christian 
Character'  (1813)  ;  'Obligations  of  the  World 
to  the  Bible'  (1844);  'The  Glory  of  Christ' 
(1852);   'Brick  Church  Memorial'    (1861)  ;  etc. 

Spring,  Leverett  Wilson,  American  edu- 
cator :  b.  Grafton,  \'t.,  5  Jan.  1840.  He  was 
graduated  from  Williams  College  in  1863,  studied 
theology  at  Hartford  and  at  Andover,  and  in 
i86S-Si  was  engaged  in  the  Congregational  min- 
istry. He  accepted  the  chair  of  English  litera- 
ture at  the  Kansas  State  University  in  1881  and 
since  1886  has  occupied  a  similar  chair  at  Wil- 
liams College.  He  edited  the  publications  con- 
cerning the  anniversary  celebrations  at  Williams 
in  1893  and  has  published,  'Kansas'  (1885)  j 
'Mark  Hopkins,  Teacher'   (1888)  ;  etc. 

Spring,  Samuel,  American  Congregational 
clergyman:  b.  Northbridge,  Mass.,  2y  Feb.  1746; 
d.  Ncwburyport,  Mass.,  4  ^larch  1819.  He  was 
graduated  from  Princeton  in  1771,  was  licensed 
to  preach  in  1774,  became  a  chaplain  in  the  Con- 
tinental army  in  177S,  served  under  Arnold  at 
Quebec,  and  in  1776  left  the  army.  He  was  or- 
dained in  1777  and  from  then  until  his  death  was 
pastor  of  the  church  at  Newburyport.  He  was 
instrumental  in  uniting  the  two  parties  in  the 
Congregational  Church,  was  a  founder  of  An- 
dover Theological  Seminary,  and  one  of  the  or- 
ganizers of  the  American  board  of  commissioners 
for  foreign  missions. 

Spring,  the  season  of  the  year  which  fol- 
lows winter  and  ushers  in  summer,  and  which 
in  the  United  States  includes  the  months  of 
March,  April  and  May.  The  first  of  these 
months,  however,  often  presents,  in  the  north- 
ern States,  the  harshest  features  of  winter, 
although  at  other  times  genial  and  springlike. 
In  the  hot  regions  of  Central  and  South  America 
the  seasons  are  divided  into  dry  and  wet,  and 
the  changes  come  suddenly,  and  without  any 
transitional  periods.  The  astronomical  spring  in 
the  southern  hemisphere  begins  23  September 
and  ends  21  December,  corresponding  in  some 
degree   to    the   northern   autumn. 

Spring,  an  outflow  of  water  from  the 
earth,  or  a  stream  of  water  at  the  place  of  its 
source.  Springs  have  their  origin  in  the  water 
which  falls  upon  the  earth  in  the  form  of  rain 
or  snow,  and  sinks  through  porous  soils  till  it 
arrives  at  a  stratum  impervious  to  water,  where 
it  forms  subterranean  reservoirs  at  various 
deptlis.  When  the  pressure  of  the  water  which 
fills  the  channels  through  which  it  has  descended 
is  sufficient  to  overcome  the  resistance  of  the 
superincumbent  mass  of  earth,  the  water  breaks 
through  the  superficial  strata  and  gushes  forth 
in  a  spring;  or  it  may  find  some  natural  chan- 
nel or  crevice  by  which  to  issue.  In  descending 
and  rising  through  various  mineral  masses  the 
water  of  springs  often  becomes  impregnated  with 
gaseous,  saline,  earthy,  or  metallic  admi.xtures, 
as  carbonic  acid  gas,  sulphuretted  hydrogen  gas, 
nitrogen,  carbonate  of  lime,  silica,  carbonate 
of  iron,  etc.  When  these  substances  are  present 
in  considerable  quantity  the  springs  become  what 
are  known  as  mineral  springs.  Warm  and  hot 
springs  are  common,  especially  in  volcanic  coun- 
tries, where  they  are  sometimes  distinguished 
by  violent  ebullitions.     Some  springs  run  for  a 
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time  and  then  stop  altogether,  and  after  a  time 
run  again,  and  again  stop;  these  are  called  in- 
termittent springs.  Others  do  not  cease  to  flow, 
but  only  discharge  a  much  smaller  quantity  of 
water  for  a  certain  time,  and  then  give  out  a 
greater  quantity ;  these  are  called  variable 
springs.     See  Mineral  Waters. 

Spring,  an  elastic  body,  the  elasticity  of 
which  is  made  practically  available.  Springs  are 
made  of  various  materials,  as  a  strip  or  wire  of 
steel  coiled  spirally,  a  steel  rod  or  plate,  strips 
of  steel  suitably  joined  together,  a  mass  or  strip 
of  india-rubber,  etc.,  which,  when  bent  or  forced 
from  its  natural  state,  has  the  power  of  re- 
covering it  again  in  virtue  of  its  elasticity. 
Springs  are  used  for  various  purposes  —  dimin- 
ishing concussion,  as  in  carriages ;  for  motive 
power,  acting  through  the  tendency  of  a  metallic 
coil  to  unwind  itself,  as  in  clocks  and  watches ; 
or  to  cominunicate  motion  by  sudden  release 
from  a  state  of  tension,  as  the  spring  of  a 
gun-lock,  etc. ;  others  are  employed  to  measure 
weight  and  other  force,  as  in  the  spring-balance, 
as  regulators  to  control  the  movement  of  wheel- 
works,   etc. 

A  spiral  spring  is  one  shaped  like  the  main 
spring  or  hair  spring  of  a  watch.  Such  a  spring 
lies  wholly  between  two  parallel  planes  whose 
distance  apart  is  equal  to  the  width  of  the  wire 
or  tape  of  which  the  spring  is  made.  They 
possess  the  remarkable  property  of  resisting  dis- 
tortion, when  used,  for  example,  to  actuate  a 
watch  or  chronometer  balance,  with  a  force 
which  is  very  closely  proportional  to  the  amount 
of  the  distortion.  It  is  this  property  which  in- 
sures the  isochronism  of  the  motion  of  a  watch 
or  chronometer  balance.  Helical  springs,  also 
commonly  called  spiral  springs,  are  formed  by 
winding  wire  into  a  helix  about  a  right  circular 
cylinder.  They  also  possess  the  remarkable 
property  of  resisting  elongation  with  a  force 
■which  is  nearly  proportional  to  the  amount  of 
the  elongation.  This  property  is  utilized  in  the 
spring  balance,  much  used  in  trade  to  measure 
weights.  To  the  next  higher  order  of  approxi- 
mation the  force  required  to  elongate  a  helical 
spring  is  proportional  to  the  product  of  the 
elongation  and  the  square  of  the  secant  of  the 
slope,  or  pitch,  of  the  spring.  Consult :  Routh, 
'Rigid  Dynamics' ;  Thomson  and  Tait,  'Natural 
Philosophy.* 

Spring,  a  term  used  in  navigation,  and 
meaning  a  crack  running  transversely  or  ob- 
liquely through  any  part  of  a  mast  or  yard,  so  as 
to  render  it  unsafe  to  carry  the  usual  quantity  of 
sail  thereon.  It  also  means  a  rope  passed  out 
of  a  ship's  stern,  and  attached  to  a  cable  pro- 
ceeding from  her  bow,  when  she  lies  at  anchor; 
also  a  rope  extending  diagonally  from  the  stern 
of  one  ship  to  the  head  of  another  which  lies 
abreast  of  her  at  a  short  distance,  and  used 
to  make  one  of  the  ships  sheer  off  to  a  greater 
distance  from  the  other. 

Spring  or  Green  Frog.    See  Frog. 

Spring  Beauty.    See   Ci-Avtonia. 

Spring-beetles,  or  Click-beetles.  See  Elater. 

Spring-halt,  or  String-halt,  a  sudden  in- 
voluntary twitching  or  convulsive  movement  of 
the  muscles  of  cither  hind  leg  in  the  horse,  the 
leg  being  raised  unnaturally  high  and  lowered 
with  excessive  force.    Although  it  may  not  im- 


pair the  usefulness  of  the  animal,  the  defect 
lessens  its  value  by  injuring  its  gait  and,  to 
some   extent,    its   appearance. 

Spring  Hill  College,  a  Roman  Catholic 
institution  located  at  ilobile,  Ala.  It  was 
founded  in  1830  by  the  Jesuits  and  remains  under 
their  control.  It  offers,  in  addition  to  the  col- 
legiate courses,  a  preparatory  course,  and  a  com- 
mercial course.  The  degrees  of  A.B.  and  B.S. 
arc  conferred.  There  is  no  endowment ;  the 
grounds  and  buildings  in  1904  were  valued  at 
over  $500,000;  the  library  contained  40,000  vol- 
umes ;  the  students  in  1903-4  numbered  185,  and 
the  faculty  25. 

Spring  Hill,  Engagement  at.  After 
Gen.  Sherman  had  started  from  Atlanta,  on  his 
march  to  the  sea  (q.v.).  Gen.  Hood,  command- 
ing the  Confederate  Army  of  Tennessee, 
marched  northward  from  Florence,  Ala.,  19 
Nov.  1864,  to  drive  Gen.  Thomas  from  Nash- 
ville and  back  to  the  Ohio  River.  Thomas,  who 
proposed  to  concentrate  his  own  army  on  the 
line  of  Duck  River  and  the  Nashville  and  Chat- 
tanooga Railroad,  and  to  await  expected  rein- 
forcements, withdrew  his  advance  posts  from 
Pulaski  and  other  points  to  Columbia,  on  Duck 
River,  where  works  were  thrown  up,  covering 
the  approaches  from  the  south.  He  had  there 
on  the  26th  about  23,000  infantry  and  5,000  cav- 
alry, only  3,500  of  the  cavalry  being  mounted. 
Gen.  Schofield  was  in  command.  His  infantry 
consisted  of  two  divisions  of  the  Twenty-third 
corps  and  the  three  divisions  of  Stanley's  Fourth 
corps.  Gen.  J.  H.  Wilson  commanded  the  cav- 
alry. Gen.  Hood,  preceded  by  Gen.  Forrest  with 
6,000  cavalry,  appeared  before  Columbia  on  the 
26th  and  with  the  three  corps  of  Gens.  S.  D. 
Lee,  A.  P.  Stewart,  and  B.  F.  Cheatham,  about 
40.000  men,  and  threatened  a  crossing  of  the  river 
above  and  below.  During  the  night  of  the 
27th  Schofield  withdrew  to  the  north  bank 
of  the  river,  where  he  remained  on  the  28th. 
The  two  divisions  of  the  Twenty-third  corps 
were  placed  in  position  in  front  of  Columbia, 
holding  all  the  crossings  of  the  river  in  the  vi- 
cinity, with  Stanley's  Fourth  corps  in  reserve 
on  the  Franklin  pike,  ready  to  move  whenever 
Hood  should  attempt  a  crossing  above  or  below 
the  town.  Wilson's  cavalry  held  the  crossings 
above  those  guarded  by  the  infantry.  Forrest 
succeeded  in  crossing  one  of  his  divisions,  aliove 
Columbia,  before  noon  of  the  28th,  pushing  Wil- 
son's cavalry  back  on  roads  leading  toward 
Spring  Hill  and  Franklin,  and  Hood  began 
crossing  his  infantry  at  daylight  of  the  29th  at 
Huey's  Mills,  five  miles  above  Columbia,  from 
which  a  good  road  leads  into  the  Columbia  and 
Franklin  pike,  at  Spring  Hill,  15  miles  north  of 
Columbia,  a  road  by  which  he  could  intercept 
Schofield's  march  to  Franklin  and  strike  him  in 
flank.  Wilson  had  despatched  Schofield,  at  I 
A.M.  of  the  29th,  that  Hood  would  undoubtedly 
cross  the  river  at  daylight,  and  suggested  an 
immediate  withdrawal  to  Franklin.  ,'\t  daybreak 
Schofield  sent  Col.  Post's  brigade  up  the  river 
to  ascertain  if  llood  had  really  crossed,  and 
ordered  Gen.  Stanley,  with  the  two  divisions 
of  Wagner  and  Kimball,  the  trains,  and  the  re- 
.serve  artillery,  to  Spring  Hill,  to  cover  that 
point  and  hold  the  road  open  for  the  passage 
of  the  entire  army.  :\t  8  a.m.  Stanley  was  on 
the   inarch.     On   reaching    Rutherford's    Creek, 
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four  miles  from  Columbia,  Kimball's  division 
was  halted  and  faced  east  to  cover  the  crossing 
against  a  possible  attack,  and  remained  in  this 
position  during  the  entire  day.  Stanley,  with 
Wagner's  division,  pushed  on,  and  it  was  Hear- 
ing noon,  when  his  head  of  column  had  ap- 
proached to  within  two  miles  of  Spring  Hill, 
that  he  was  informed  that  Buford's  division  of 
Forrest's  cavalry  was  approaching  from  the  east. 
The  troops  were  quickly  thrown  forward,  and 
Bradley's  brigade,  deploying  as  it  advanced, 
drove  off  Buford's  men,  just  as  they  had  driven 
back  a  small  force  of  cavalry  and  infantry  and 
were  about  to  occupy  the  village.  As  the  other 
two  brigades  came  up,  they  also  were  deployed 
from  the  railroad  on  the  north  to  the  pike  on  the 
south,  covering  the  village  in  a  semicircle,  in 
which  was  placed  the  train.  Bradley's  brigade 
was  sent  half  a  mile  to  the  front  and  right  to 
occupy  a  knoll  commanding  all  the  approaches 
from  the  east.  The  greater  part  of  the  artillery 
was  posted  on  a  rise  of  ground  south  of  the 
town.  Scarcely  had  these  dispositions  been  com- 
pleted w-hen  Hood  attacked.  It  was  before  sun- 
rise when  Cheatham's  corps  began  crossing  the 
river,  Cleburne's  division  in  advance.  Hood 
accompanied  Cleburne  on  the  direct  road  to 
Spring  Hill.  Stewart's  corps  and  Johnson's 
division  of  Lee's  followed  Cheatham,  leaving 
Lee,  w'ith  the  remainder  of  his  corps,  in  front  of 
Columbia.  Cleburne  approached  Spring  Hill 
about  3  P.M.,  just  as  Bradley's  brigade  was  tak- 
ing position  and  immediately  attacked  it,  and 
at  the  same  time  an  attack  was  made  by  For- 
rest's cavalry  at  Thompson's  Station,  three  miles 
north,  on  a  small  wagon-train  pushing  for 
Franklin,  and  a  cavalry  dash  on  the  Spring  Hill 
station  northwest  of  the  town.  Cleburne's  as- 
sault on  Bradley  was  twice  repulsed,  but  in  a 
third  front  and  flank  attack  Bradley  was  se- 
verely wounded,  and  his  brigade  driven  back 
to  the  edge  of  the  village,  where  it  was  rallied 
and  put  in  position  to  cover  the  wagon-train, 
part  of  which  had  reached  Spring  Hill.  Cle- 
burne endeavored  to  follow  up  his  advantage, 
but  was  repulsed  by  the  fire  of  eight  pieces  of 
artillery.  I5radley's  loss  was  about  150  killed 
and  wounded;  that  of  the  Confederates  was 
somewhat  more.  It  was  now  sunset  and  the  en- 
gagement ended.  The  result  of  it  was  that  the 
Confederate  infantry  was  checked  when  within 
800  yards  of  the  road,  but  their  cavalry  had 
gained  the  road  both  north  and  south  of  the 
town.  Stanley,  with  his  one  division  of  not 
more  than  4,000  men,  was  in  a  critical  position ; 
his  nearest  support  was  Kimball,  who  was  more 
than  eight  miles  in  his  rear ;  the  other  divisions 
of  the  army  were  still  at  Duck  River.  But 
fortunately  for  Stanley  and  the  whole  of  Scho- 
field's  army.  Hood's  efforts  to  press  the  attack 
and  gain  the  road  miscarried,  and  Cheatham's 
corps  bivouacked  not  more  than  half  a  mile 
from  the  road  over  which  Schofield's  army  was 
obliged  to  pass  from  Columbia  to  Franklin. 
Stewart  arrived  after  dark  and  formed  on  Cheat- 
ham's right,  and  by  8  p.m.  two  corps  of  Hood's 
army  were  in  position  facing  the  road  and  not 
over  half  a  mile  from  it.  There  has  been  much 
Confederate  contention  as  to  who  was  respon- 
sible for  the  failure  to  seize  the  road  and  pre- 
vent Schofield's  escape.  Hood  says:  "Nothing 
was  done.  The  Federals,  with  immense  wagon- 
trains,  were  permitted  to  march  by  us  the  re- 


mainder of  the  night,  within  gunshot  of  our 
lines.  I  could  not  succeed  in  arousing  the 
troops  to  action,  when  one  good  division  would 
have  sufficed  to  do  the  work." 

Gen.  Schofield,  who  had  remained  during  the 
day  at  Columbia,  started  late  in  the  afternoon, 
with  Ruger's  division  and  Whittaker's  brigade, 
for  Spring  Hill,  and  when  about  three  miles 
from  the  town,  came  upon  the  Confederate  cav- 
alry holding  the  road,  which  was  driven  off,  af- 
ter quite  a  skirmish.  Leaving  Whittaker  to 
cover  a  cross-road  a  mile  or  two  below  the  town, 
and  to  observe  the  Confederates,  who  could  be 
seen  standing  around  their  camp  fires,  Schofield 
continued  his  march  with  Ruger  to  Spring  Hill, 
which  he  reached  about  7  p.m.,  and  two  hours 
later  moved  on  to  force  a  passage  at  Thompson's 
Station.  The  Confederates  withdrew  on  his  ap- 
proach, the  road  to  Franklin  was  clear,  and 
Ruger  took  possession  of  the  cross-roads.  Scho- 
field returned  to  Spring  Hill,  where,  meanwhile, 
Gen.  Cox  had  arrived  with  his  division  of  the 
Twenty-third  corps.  Just  before  midnight  Cox 
was  ordered  to  start  for  Franklin,  with  instruc- 
tions to  take  Ruger  with  him.  He  was  fairly 
on  the  road  by  i  a.m.  of  the  30th,  at  which  hour 
the  train  of  800  wagons  was  started  to  follow 
Cox.  At  the  very  start  the  train  was  obliged 
to  cross  a  bridge  in  single  file,  which  made  the 
movement  so  difficult  and  caused  so  much  de- 
lay that  Stanley  was  advised  to  abandon  part  of 
the  train,  to  which  he  would  not  consent,  and 
it  was  almost  5  a.m.  before  the  rear  of  the  train 
was  fairly  under  way.  As  the  head  of  the  train 
passed  Spring  Hill  it  was  attacked  by  cavalry 
and  some  wagons  destroyed,  but  Wood's  divi- 
sion, which  had  followed  Cox  from  Duck  River, 
was  thrown  on  the  flank  of  the  train  and  the 
enemy  driven  off.  It  was  near  daybreak  when 
the  last  wagon  left  Spring  Hill.  Kimball's  divi- 
sion followed  Wood's  and  at  4  a.m.  Wagner 
followed  Kimball,  his  skirmishers  remaining  un- 
til nearly  daylight.  Opdycke's  brigade  was  rear- 
guard, and  although  hard  pressed  by  Confederate 
cavalry,  not  a  man  nor  a  wagon  was  left  be- 
hind. When  the  rear  of  the  column  was  leav- 
ing Spring  Ilill,  the  head  of  it  was  at  Frank- 
lin. Seldom  has  an  army  made  such  a  narrow 
escape  from  destruction  or  capture.  Consult: 
^Official  Records,>  Vol.  XLV. ;  the  Century 
Company's  'Battles  and  Leaders  of  the  Civil 
War,>  Vol.  IV.;  Van  Home.  'History  of  the 
Army  of  the  Cumberland,'  Vol.  II. 

E.  A.  Carman. 

Spring  Tide,  the  tide  which  happens  at  the 
full  moon,  which  rises  higher  than  common 
tides.  At  these  times  the  sun  and  moon  are  in  a 
straight  line  with  the  earth,  and  their  combined 
influence  in  raising  the  waters  of  the  ocean  is 
the  greatest,  consequently  the  tides  thus  pro- 
duced are  the  highest.     See  Tide. 

Spring  Valley,  111.,  city,  Bureau  County; 
on  the  Illinois  River,  and  on  the  Chicago,  B.  & 
Q.,  the  Chicago  &  N.  W.,  and  the  Chicago,  R.  I. 
&  P.  R.R.'s;  100  miles  southwest  of  Chicago.  It 
is  the  centre  of  a  coal  mining  region,  and  min- 
ing is  the  chief  industry ;  it  has  also  important 
manufacturing  interests,  the  census  of  1900  re- 
porting 32  manufacturing  establishments  in  the 
city  with  a  capital  of  $42,741.  These  include 
pump  factories,  foundries,  machine  shops,  etc. 
There  is  a  national  bank  with  a  capital  of  $50,ooa 
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It  has  a  public  high  school.     Pop.  (1890)  3,837; 
(1900)    6,214. 

Spring'al,  an  ancient  warlike  engine,  used 
for  shooting  large  arrows,  pieces  of  iron,  etc.  It 
is  supposed  to  have  resembled  the  cross-bow 
in  its  construction. 

Spring'bok,  a  small  South  African  ante- 
lope or  gazelle  {Gacclla  euchorc),  about  30 
inches  in  height,  and  rich  cinnamon-yellow  on 
the  upper  parts,  white  on  the  belly,  buttocks  and 
face,  and  with  stout,  ringed,  lyrate  horns.  It 
formerly  gathered  and  migrated  in  enormous 
herds,  but  has  now  become  uncommon  in  the 
more  settled  districts.  It  was  remarkable  among 
gazelles  for  its  extreme  agility  and  powers  of 
jumping,  and  for  a  stripe  of  long  white  erectile 
hairs  along  the  spine.  Consult :  Sclatcr  and 
Thomas,  'The  Book  of  Antelopes'  (London 
1896),  and  the  writings  of  South  African  trav- 
elers. 

Spring'er,  Reuben  Runyan,  American  phi- 
lanthropist:  b.  Frankfort,  Ky.,  16  Nov.  1800;  d. 
Cincinnati  10  Dec.  1884.  At  the  age  of  21  he 
became  clerk  on  an  Ohio  River  steamboat  and  in 
1830  became  partner  in  the  grocery  firm  of  Kil- 
gour,  Taylor  &  Company,  Cincinnati.  In  this 
business  and  in  various  investments  he  accumu- 
lated a  large  fortune  which  he  used  for  a  variety 
of  benevolent  enterprises.  He  contributed  over 
$200,000  to  the  building  of  the  Cincinnati  Music 
Hall,  and  .gave  other  large  amounts  to  the  Art 
Museum,  the  College  of  Music  and  the  Exposi- 
tion   Building. 

Springer,  William  McKendree,  American 
jurist:  I).  New  Lebanon,  Ind.,  30  May  1836;  d. 
Washington,  D.  C,  4  Dec.  1903.  He  was  grad- 
uated from  the  Indiana  State  University  in  1858, 
and  was  admitted  to  the  bar  in  1861.  beginning 
tlie  practice  of  law  at  Springfield,  111.  In  1871 
he  entered  the  Illinois  legislature  and  two  years 
later  was  sent  to  Congress  on  the  Democratic 
ticket.  During  his  ten  successive  terms  he  was 
prominent  as  temporary  speaker,  as  chairman 
of  the  Ways  and  Means  Committee  and  as  a 
participant  in  tariff  and  currency  debates.  He 
was  the  author  of  the  resolution  passed  by  the 
44th  Congress  against  the  election  of  any 
person  for  a  third  term  in  the  presidency,  and 
served  on  the  Potter  committee  which  investi- 
gated the  election  of  1876,  and  also  on  the  joint 
committee  which  reported  the  Electoral  Com- 
mission bill.  As  chairman  of  the  Committee 
on  Territories  he  was  the  author  of  the  bill  or- 
ganizing Oklahoma  Territory,  and  of  the  bill 
admitting  Washington.  Montana,  North  Dakota 
and  South  Dakota  as  States.  In  1895  he  was 
appointed  judge  of  the  United  States  Supreme 
Court  for  the  Northern  District  of  Indian  Ter- 
ritory and  chief  justice  of  the  court  of  appeals 
of  the  territory.  In  1899  he  removed  to  Wash- 
ington and  resumed  the  practice  of  law. 

Spring'field,  111.,  city,  county-seat  of 
SauRamon  County  and  capital  of  the  State,  is 
in  the  centre  of  the  great  corn-belt ;  on  the 
Illinois  Central,  the  Chicago  &  A.,  the  Chicago, 
P.  &  St.  L.,  the  Wabash,  the  Cincinnati.  II.  &  D., 
and  the  Baltimore  &  O.  R.R.'s  ;  190  miles  south 
of  Chicago;  rx)  miles  north  of  Saint  Louis  and 
near  the  Sangamon  River.  It  is  built  on  an 
undulating  and  well-wooded  prairie  and  is  beau- 
tifully laid  out.  Tlie  city  is  compactly  built  and 
has   well   paved  and   beautifully   shaded   streets. 


Springfield  is  the  centre  of  the  great  coal  min- 
ing industry  of  Sangamon  County,  whose  prod- 
uct of  coal  in  the  year  1902  was  3,672,989  tons 
and  the  largest  of  any  county  in  the  State.  This 
industry  in  the  same  year  employed  4,287  men 
and  represents  a  population  of  fully  20,000.  The 
Illinois  State  Fair  is  permanently  located  here. 
Large  and  expensive  buildings  have  been  erected 
at  a  cost  of  $500,000.  The  grounds  are  exten- 
sive and  highly  improved.  The  annual  fairs 
have  come  to  be  little  less  than  a  liberal  exposi- 
tion. 

The  Capitol  Building. —  The  most  conspic- 
uous public  building  is  the  State  Capitol,  which 
vi;as  completed  in  1887.  It  stands  in  a  park  of 
eight  acres,  and  cost  over  $4,000,000.  The  ground 
plan  is  in  the  form  of  a  huge  cross  and  the' 
superstructure  is  of  the  modern  classic  style. 
The  extreme  length  is  379  feet  and  the  extreme 
width  286  feet.  The  exterior  walls  are  of 
dressed  Joliet  limestone,  the  lofty  porticoes  of 
sandstone,  supported  by  columns  of  polished 
gray  granite.  The  edifice  is  three  stories  high 
with  a  mansard  roof  and  two  turrets,  and  the 
massive  symmetrical  dome,  the  highest  in  the 
United  States,  is  an  object  of  great  admiration. 

The  Lincoln  Monument.- — Among  the  many 
historical  attractions  of  Springfield  are  the  Lin- 
coln National  Monument  and  the  Lincoln  resi- 
dence. Both  are  owned  by  the  State  and  are  in 
charge  of  custodians.  They  are  open  daily  to 
the  public.  The  Lincoln  National  Monument 
stands  in  Oak  Ridge  Cemetery,  something  over 
a  mile  north  from  the  State  House.  The  mauso- 
leum contains  the  remains  of  President  Lincoln, 
his  wife,  two  children,  and  one  grandchild. 
The  monument  and  the  four  heroic  bronze 
groups,  three  representing  the  infantry,  artillery, 
and  cavalry  branch  of  the  army,  and  the  fourth, 
the  navy,  were  designed  by  the  sculptor  Larkin 
G.  Meade.  It  was  dedicated  15  Oct.  1874  and 
cost  about  $350,000. 

Public  Buildings. —  Among  the  prominent 
structures  in  Springfield  arc  the  United  States 
Court  House  and  Post-office,  the  County  Court 
House,  the  Governor's  Mansion,  the  State  Ar- 
senal and  Armory,  City  Hall.  Public  Library, 
Bettie  Stuart  Institute,  Odd  Fellows  Building, 
Springfield  and  Saint  John's  Hospitals,  and 
David   Prince  Sanitarium. 

Lih'-aries. —  In  proportion  to  the  size  of  the 
city  the  Springfield  Public  Library  claims  to  be 
the  largest  in  the  United  States.  In  January 
1904  it  contained  over  58,000  volumes.  Here 
also  is  the  State  Library  of  55.000  vohunes ;  the 
State  Historical  Library  of  3,500  volumes,  and 
many  rare  historical  pamphlets,  maps,  etc.,  and 
the  Supreme  Court  Law  Library  of  18,000  vol- 
umes. 

Industries. —  Springfield  is  the  centre  of  an 
extensive  coal  mining,  farming,  horse  and  cattle 
breeding  section,  and  lias  large  manufacturing 
interests.  In  the  year  1903  the  invested  capital 
in  manufactures  amounted  to  upward  of 
$6,000,000  with  an  animal  output  of  products 
valued  at  $7,325,000.  The  Illinois  Watch  Com- 
pany has  an  immense  establishment  here,  em- 
ploying about  2.000  operatives.  There  are  sev- 
eral large  printing  and  publishing  houses,  textile 
works,  planing  and  wood  working  mills,  machine 
shops,  woolen  mills,  breweries,  engine,  boiler 
and    car    works,    and    manufactories    of    flour, 
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clothing,  boots  and  shoes,  saddlery,  soap,  etc.  The 
assessed  property  valuation  exceeds  $6,000,000. 

Banking  and  Finance. —  On  i  March  1903, 
Springfield  had  a  bonded  debt  of  $881,000  and 
the  municipal  receipts  for  the  year  ending  28 
Feb.  1903  amounted  to  $493,709.30.  This  item 
of  receipts  does  not  include  any  school  tax.  In 
the  same  year  there  were  five  national  banks 
with  an  aggregate  capital  of  $1,450,000.  One 
state  bank,  $300,000,  and  one  trust  company, 
$100,000.  The  average  deposits  in  all  these  in- 
stitutions was  $10,500,000.  There  are  nine 
building  and  loan  associations  with  3,672  share- 
holders. 

Government. —  The  city  is  governed  by  a 
mayor,  elected  biennially,  and  a  unicameral 
council.  The  municipal  expenses  for  the  fiscal 
year  ending  28  Feb.  1903  were  $439,709.30,  ex- 
clusive of  school  expenses,  and  the  municipal 
receipts  for  the  same  period,  also  exclusive  of 
school  tax,  amounted  to  $493,709.30.  The  water- 
works are  owned  by  the  city  and  have  a  daily 
capacity  of  12.000,000  gallons.  This  capacity 
may  be  increased  almost  indefinitely  without 
great  cost.  There  is  a  complete  sewage  system, 
electric  light  plant,  25  miles  of  electric  street 
railway,  366  acres  of  improved  park  land,  and 
30  miles  of  paved  streets. 

Education.— The.  expense  of  the  public 
schools  does  not  appear  in  the  municipal  finan- 
cial statement,  but  there  is  raised  annually  by 
taxation  a  sum  sufficient  to  maintain  public 
schools  and  to  erect  new  buildings  as  required. 
The  cost  of  maintaining  the  public  schools  for  the 
year  ending  31  Aug.  1903  was  $151,037.31,  this 
includes  the  sum  of  $33,167.99  for  new  buildings. 
There  were  enrolled  in  the  same  period  6,233 
pupils,  and  the  cost  of  tuition  per  pupil  enrolled 
was  $18.13  per  annum.  The  total  estimated 
actual  value  of  property  subject  to  taxation  for 
school  purposes  is  $34,569,370.  There  are  em- 
ployed in  the  public  schools  151  teachers,  19 
of  whom  are  men  and  132  women.  There  are 
17  school  buildings,  16  of  which  are  graded 
schools  and  one  high  school.  The  high  school 
building,  recently  erected  at  a  cost  of  $100,000, 
is  a  model  in  its  way  and  has  capacity  sufficient 
to  accommodate  900  pupils.  There  are  located 
here  the  Ursuline  Convent,  the  Convent  of  Our 
Lady  of  the  Sacred  Heart,  Saint  Peter's  Con- 
vent, Saint  Paul's  Convent,  and  seven  parochial 
schools,  the  Concordia  Lutheran  College,  Spring- 
field Business  College,  and  the  Saint  Agatha 
School. 

Religion. —  Springfield  has  a  total  of  48 
churches  of  all  denominations,  the  Methodist 
leading  with  8,  the  Baptist  next  with  7,  Ro- 
man Catholic  6,  Presbyterian  6,  Episcopalian 
4,  etc.  There  are  two  Hebrew  synagogues 
and  one  Christian  Science  Congregation.  Among 
the  charitable  institutions  are  the  Home  for 
the  Friendless,  the  Home  for  Aged  Women,  the 
Home  for  Aged  People  under  the  control  of 
the  Roman  Catholic  Church,  the  Orphanage  of 
the  Holy  Child,  and  the  Colored  Old  Folks' 
Home. 

History. —  Springfield  was  first  settled  in  1819 
and  was  laid  out  in  1823  at  which  time  it  be- 
came the  county-seat.  It  was  first  incorporated 
as  a  town  in  1832  and  was  chartered  as  a  city 
in    1840.    It   was   selected   as   the    State   caphal 


in  1837  and  the  State  legislature  assembled  here 
for   the  first   time   in    1839. 

Population.— (iSSo)  I9>"43;  (1890)  24,963; 
(1900)  34.159.  S.\MUEL  P.  Wheeler, 

Attorney  at  La%v,  Springfield,  III. 

Springfield,  Mass.,  city,  port  of  deliv- 
ery-, and  county-seat  of  Hampden  County ;  on 
the  east  bank  of  the  Connecticut  River,  and  on 
the  Boston  &  Albany  division  of  the  New  York 
Central,  the  Connecticut  &  Passumpsic  division 
of  the  Boston  &  Maine,  and  the  Hartford.  High- 
land and  Central  New  England  divisions  of 
the  New  York,  New  Haven  &  Hartford  Rail- 
roads ;  99  miles  west  of  Boston,  and  136  miles 
northeast  of  New  York.  The  place  is  noted  for 
its  beauty,  being  laid  out  with  wide  and  well- 
shaded  streets  and  being  especially  attractive  as 
a  residential  city.  Four  bridges  span  the  Con- 
necticut River  here.  The  railroads  entering  the 
cit}'  built  a  union  depot  in  1889  at  a  cost  of 
$500,000.  The  elevated  sections  of  the  city  com- 
mand delightful  views  of  the  Connecticut  Valley. 

Parks  and  Monuments. —  There  is  an  exten- 
sive public  park  system  comprising  500  acres. 
Forest  Park  contains  464  acres,  and  contains  a 
collection  of  birds  and  animals.  There  are 
many  small  parks  and  squares  throughout  the 
city.  In  Merrick  Terrace  stands  a  statue,  "The 
Puritan,"  by  Saint  Gaudens,  and  on  Court 
Square  is  a  soldiers'  and  sailors'  monument  and 
statues  of  Miles  Morgan  by  Jonathan  Scott 
Hartley,  and  President  William  McKinley  by 
Philip  Martiny.  Hampden  Park,  containing 
54^'2  acres,  has  been  famous  for  its  horse  races 
and  cycling  tournaments. 

The  Arsenal. —  The  United  States  armory 
and  arsenal  are  located  here,  and  about  1.250 
men  are  employed  making  arms  for  the  govern- 
ment. The  output  of  rifles  will  average  1,350 
weekly.  The  arsenal  building  is  200  by  70  feet, 
and  accommodates  300.000  stands  of  arms.  The 
government  building  erected  here  in  1891  at  a 
cost  of  $175,000  contains  the  custom  office  and 
the  post-office. 

Public  Buildings. —  Among  the  leading  build- 
ings in  the  city  are  the  County  Court  House, 
the  Church  of  the  Unity,  the  railway  station, 
the  Science  Museum,  the  Art  Museum,  and  the 
high  school  building. 

Manufactures. —  In  1900  the  industries  of 
Springfield  represented  a  capital  of  $17,106,000, 
with  an  annual  output  valued  at  $21,207,000. 
The  leading  manufactures  include  fire-arms,  rail- 
road cars  and  supplies,  envelopes,  papeteries, 
dictionaries,  cotton  goods,  skates,  valves,  but- 
tons, needles,  toys,  printed  books,  art  goods, 
confectionery,  tobacco  products,  forgings,  ma- 
chinery, bicycles,  automobiles,  and  electrical 
supplies. 

Commerce. —  The  imports  at  Springfield  for 
the  year  ending  30  June  1900  amounted  to 
$88,693,  and  the  duty  collected  for  the  year  end- 
ing 30  June  1900  amounted  to  $40,958. 

Banks  and  Banking. —  In  1904  there  were 
nine  national  banks  with  a  combined  capital  of 
$3,100,000;  three  savings  banks  with  a  total  of 
$26,739,656  in  deposits ;  one  safe  deposit  com- 
pany with  $500,000  capital,  the  Massachusetts 
Mutual  Life  insurance  Company,  tlie  Springfield 
Fire  and  Marine  Insurance  Company,  and  a 
bank  clearing  house,  which  cleared  $81,164.05279 


SPRINGFIELD 


in  1903.    The  city  has  a   Board  of  Trade  and 
various  commercial  and  social  organizations. 

Gofenuitcnt. —  The  city  is  governed  by  a 
mayor,  elected  annually,  and  a  bicameral  coun- 
cil. The  municipal  expenses  aggregate  about 
$1,500,000  annually,  including  $375,000  for 
schools;  $195,000  for  streets;  $115,000  for  fire 
department ;  $86,000  for  police ;  $74,000  for 
lighting,  and  $54,000  for  the  poor.  The  water- 
works are  owned  and  operated  by  the  city.  The 
system  cost  over  $2,000,000.  In  igoj  the  city  had 
a  net  funded  debt  of  $2,059,040.  The  assessed 
valuation  of  real  and  personal  property  in  the 
same  year  was  $77,207,000. 

F.ducalion. —  The  public  school  system  em- 
braces high,  grammar,  primary,  manual  training, 
trade,  and  kindergarten  schools,  occupying  34 
buildings.  The  evening  trade  school  is  said  to 
be  the  first  of  its  kind  in  the  United  States. 
There  are  374  teachers  and  11,000  pupils.  The 
parochial  schools  have  1,500  pupils.  Springfield 
IS  the  seat  of  the  French-American  College, 
opened  in  1885,  and  the  International  Y.  M.  C. 
A.  Training  School.  There  is  a  public  library 
here  containing  130,000  volumes,  and  the  Hamp- 
den County  Law  Library  dating  from  1813.  The 
facilities  and  collections  of  the  art  and  science 
museums, —  departments  of  the  City  Library, — 
are  perhaps  unrivaled  in  any  city  of  similar  size 
in  the  countrj';  the  library  itself  is  of  unusual 
efficiency.  The  system  of  public  education  is 
considered  one  of  the  most  advanced  in  the 
Unit'^d  States.  The  city  is  the  home  of  two 
famous  publishing  enterprises —  'Webster's  Dic- 
tionary' and  the  Springfield  Republican. 

Religion. —  There  are  upward  of  50  churches 
!  in  Springfield,  of  which  12  are  Congregational, 
7  Methodist,  7  Baptist,  6  Roman  Catholic,  3 
Universalist,  2  Episcopalian,  2  Lutheran,  and 
also  Unitarian,  Hebrew,  and  other  denomina- 
tions. The  charitable  institutions  include  the 
City  Almsliouse,  Springfield  Hospital,  Mercy 
Hospital,  and  the  Hampden  Horaoeopatliic  Hos- 
pital. 

History. —  Springfield  was  first  settled  in  1636 
by  a  party  of  emigrants  from  Roxbury  under 
the  leadership  of  William  Pynchon.  Until  1640, 
when  it  received  the  name  of  Springfield  (frotn 
Springfield,  England,  the  home  of  Pynchon), 
the  town  was  known  as  Agawam.  West  Spring- 
field, Chicopee,  and  several  of  the  neighboring 
towns  were  then  included  in  its  boundaries.  On 
S  Oct.  1675.  dining  King  Philip's  War,  the  town 
was  attacked  by  Indians  and  burned.  In  Sep- 
tember 1786,  during  Shays'  Rebellion  (q.v.)  it 
was  the  scene  of  a  riot  headed  by  Daniel  Shays. 
In  January  1787  occurred  a  skirmish  between 
the  State  militia  and  1,000  insurgents  led  by 
Shays,  in  wliich  the  latter  were  defeated.  The 
city  was  incorporated  in  1852. 

Population. —  Springfield  had  a  population  of 
2,312  in  1800;  (1850)  11,766;  (1870)  26,703; 
(1880)  33,340;   (1890)  44.179;   (1900)  62.059. 

Rcfennccs. —  Burt,  'The  First  Century  of 
the  History  of  Springfield'  (1888);  Green, 
'Springfield,  i086-l886>    (1888). 

Springfield,  Mo.,  city,  county-seat  of  Green 
County;  on  the  Saint  Louis  &  S.  F.,  and  the 
Kansas  City.  F.  S.  &  !\I.  R.R.'s;  about  l.W  miles 
south  of  Jefiferson  City,  the  capital  of  the  State. 
In  the  early  part  of  the  Civil   War,  there  oc- 


curred in  the  city  and  vicinity  several  battles. 
One,  which  is  known  as  the  battle  of  Wilson's 
Creek,  took  place  10  Aug.  1861  ;  the  Union  forces 
were  defeated  and  the  Union  general,  Nathaniel 
Lyon,  was  killed.  The  city  is  on  the  ridge 
of  tlie  Ozark  Mountains  in  a  region  known  for 
its  valuable  deposits  of  zinc  and  lead.  The  cli- 
mate is  healthful  and  warm  temperate  about 
all  the  year.  Its  industries  are  chielly  con- 
nected with  the  mining  and  marketing  of  lead 
and  zinc.  The  chief  industrial  establishments 
are  two  large  railroad-shops,  iron  works,  ma- 
chine shops,  wagon  and  carriage  factories,  furni- 
ture factories,  tlour  mills,  and  novelty  works. 
The  government  census  of  1900  gives  as  the 
total  number  of  manufacturing  establishments 
245;  the  amount  of  capital  invested  $2,111,048; 
number  of  wage-earners,  2,127;  average  annual 
wages,  $1,017,345;  cost  of  material  used, 
$2,274,705;  value  of  products,  $4,126,871.  It  has 
an  extensive  trade  in  manufactures,  lead  and 
zinc  and  as  a  jobbing  centre  for  a  large  part  of 
the  southern  counties.  The  principal  public 
buildings  are  the  government  buildings,  county 
court-house,  municipal  buildings.  Saint  John's 
Hospital,  Springfield  Frisco  Hospital,  the  bank 
buildings,  and  several  fine  building  blocks.  The 
educational  institutions  are  a  State  Normal 
School,  Loretto  Academy  (R.C.),  Drury  Col- 
lege (Cong.),  public  and  parish  elementary 
schools,  and  a  public  library.  There  are  the 
National  and  Confederate  cemeteries,  parks,  and 
in  the  vicinity  many  places  where  the  scenery  is 
most  beautiful.  Pop.  (1890)  21,850;  (igoo) 
23,267. 

Springfield  (Mo.),  Military  Operations 
at.  .'\s  the  central  point  of  south- 
western Missouri,  Springfield  was  an  important 
place  in  military  operations  during  the  Civil 
War.  After  the  engagement  at  Carthage  (q.v.), 
5  July  1861,  Col.  Sigel  retreated  to  Springfield, 
where  he  was  joined  by  Gen.  Nathaniel  Lyon 
(q.v.)  on  the  13th,  Lyon  assuming  command  of 
all  the  Union  forces,  and  calling  for  more  to 
make  head  against  the  combined  forces  of  Gens. 
Sterling  Price  and  Ben.  McCulloch,  a  call  that 
brought  no  response.  On  i  August,  hearing  of 
the  Confederate  advance,  Lyon  marched  from 
Sprin.gfield  with  6,000  men  and  18  guns  against 
it,  anei  next  day  at  Dug  Springs,  19  miles  from 
the  city,  his  advance  encountered  and  drove  back 
the  Confederates  imder  Gen.  Rains,  with  slight 
loss,  and  returned  to  Springfield  on  the  Slh, 
which  he  thought  he  should  be  compelled  to 
abandon,  falling  back  either  to  Saint  Louis  or 
Kansas,  as  he  was  largely  outnumbered.  He 
reported  the  condition  of  affairs  to  Gen.  Fre- 
mont (q.v.)  in  command  at  Saint  Louis,  held  his 
position,  and  advancing  on  10  August,  fought 
the  battle  of  Wilson's  Creek  (q.v.),  nine  miles 
southwest  of  Springfield,  and  was  killed.  His 
army,  inidcr  Col.  Sigel,  retreated  through  Spring- 
field to  Rolla,  the  Confederates  following  only 
to  Springfield,  which  they  held  until  the  25tli, 
when  they  moved  against  1^'xington.  On  13 
August  Fremont,  hearing  of  the  Wilson's  Creek 
disaster,  Lyon's  death,  and  the  unobstructed  re- 
treat of  Sigel  on  Rolla,  sent  reinforcements  to 
Rolla.  and  at  the  end  of  September  he  left  Saint 
Louis  with  an  army  of  38.000  men  and  86  guns 
to  take  the  ficlrl  in  southwestern  Missouri, 
against  Sterling  Price  (q.v.).     His  five  columns 
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were  directed  on  Springfield.  On  23  October, 
when  about  50  miles  from  Springfield,  Fremont 
sent  Maj.  Zagonyi,  with  about  250  men  of  his 
bodyguard  and  of  the  "Irish  Brigade"  (37th 
Illinois)  to  advance  on  the  place.  Zagonyi 
reached  Springfield  on  the  25th.  It  was  then 
held  by  about  1,000  recruits,  some  mounted,  and 
some  on  foot,  and  after  several  charges  Zagonyi 
routed  them,  his  loss  being  15  killed,  27 
wounded,  and  10  missing.  Fremont  occupied 
the  place  on  the  27th  with  21,000  effective  men, 
and  was  about  to  advance  and  give  battle  to  the 
Confederates,  when  (2  November)  he  was  re- 
lieved in  command  by  Gen.  Hunter,  who  with- 
drew the  army  to  Rolla.  Price  reoccupied 
Springfield  and  began  to  recruit  an  army  to  re- 
cover Saint  Louis,  and  had  gathered  some  8.000 
men  by  12  Feb.  1862,  when  he  was  driven  from 
the  place  by  Gen.  Curtis,  Price  retreating  into 
Arkansas.  Springfield  now  became  a  depot  of 
supplies,  and  was  well  fortified.  Early  in  Jan- 
uary 1863,  Gen.  Marmaduke  (q.v.)  with  4,000 
mounted  men  and  3  guns,  started  from  northern 
Arkansas  on  a  raid  into  Missouri,  and  with  a 
part  of  his  command  appeared  before  Spring- 
field on  the  morning  of  the  8th.  Gen.  E.  B. 
Brown,  in  command  of  the  place,  had  but  short 
notice  of  his  approach,  but  gathered  some  militia 
from  the  adjoining  country,  which,  with  his  reg- 
ular command,  convalescents  from  the  hospitals, 
and  some  citizens,  gave  him  about  2,100  men. 
The  fight  began  about  10  a.m.  of  the  8th  and 
continued  luitil  dark.  Marmaduke's  men  drove 
in  parts  of  the  line,  captured  one  gun,  carried 
some  of  the  works,  and  seized  part  of  the  town, 
but  Brown  held  the  strongest  fort  against  all 
eflforts  to  take  it.  On  the  morning  of  the  gth 
Marmaduke  withdrew  in  the  direction  of  Rolla, 
after  a  loss  of  20  killed,  105  wounded,'  and  26 
missing.  The  Union  loss  was  14  killed,  146 
wounded,  and  5  missing.  E.  A.  C.^rmaj?. 

Springfield,  N.  J.,  township  in  Union 
County ;  on  the  Rahway  River,  and  on  the  Dela- 
ware &  Lackawanna  Railroad;  eight  miles  s  -uth- 
west  of  Newark.  The  chief  manufactories  are 
boot  and  shoe  factories,  paper  mills,  and  hat 
factory.  Springfield  is  celebrated  as  the  scene 
of  a  battle  between  the  American  and  British 
forces.  23  June  1780.  The  British,  under  Gen- 
eral Knyphausen,  advanced  from  Elizabethtown 
about  S  o'clock  in  the  morning.  They  were  op- 
posed by  General  Greene,  but  owing  to  the  su- 
perior number  of  the  enemy  he  was  compelled 
to  evacuate  Springfield,  which  was  then  burned 
by  the  British.  During  the  action  the  Rev. 
James  Caldwell,  chaplain  in  tlie  New  Jersey 
brigade,  is  said  to  have  distributed  the  hymn 
books  from  the  neighboring  Presbyterian  church 
among  tlie  soldiers  for  wadding,  saying  at  the 
same  time,  "Now  put  Watts  into  them,  boys." 
This  battle  prevented  further  advance  on  the 
part  of  the  British.  The  American  loss  was 
about  72  and  that  of  the  British  about  150. 
Pop.   (1890)   959;    (1900)    1,073. 

Springfield,  Ohio,  city,  county-seat  of  Clark 
County,  on  the  Lagonda  Creek  and  the  Mad 
River,  and  on  the  Pittsburg,  Cincinnati,  Chicago 
&  Saint  Louis,  the  Cleveland,  Cincinnati.  Chicago 
&  Saint  Louis,  the  Erie,  and  the  Detroit  South- 
ern R.R.'s;  about  45  miles  west  of  Columbus. 
Five    lines   of    electric    railways    provide    direct 


connections  with  the  cities  of  Columbus,  Dayton, 

Xenia,  Urbana,  Bellefontaine,  Troy,  and  Piqiia. 

Manufacturing. —  The  surroundings  of  the 
city  were  naturally  rich  in  the  possibilities  of 
agriculture.  An  abundance  of  water  power,  util- 
ized in  woolen,  cotton,  flour  and  powder  mills, 
enabled  the  early  settlers  to  supply  many  of  the 
needs  of  a  pioneer  community.  In  later  years 
native  genius  turned  the  drift  of  the  city's  prin- 
cipal energies  into  the  line  of  manufactures  with 
the  result  that  the  fame  of  Springfield,  as  a  man- 
ufacturing centre,  is  literally  world-wide,  and, 
especially,  in  respect  to  the  fabrication  of  im- 
plements designed  for  the  planting,  cultivation 
and  harvesting  of  the  great  staple  crops.  The 
developments  of  more  recent  years  have  given 
these  manufactures  a  varied  character  embracing 
gas  and  steam  engines,  piano  plates,  machinery 
in  vast  variety,  tools,  mechanical  appliances 
and  factory  supplies,  in  iron,  steel  and  brass. 
Periodical  publications  of  high  class  and  na- 
tional renown,  and  floral  industries  exceeded 
in  aggregate  extent  by  those  of  few  cities 
in  the  Union,  contribute  to  Springfield's 
commercial  prestige  and  distinction.  Flour, 
medicine,  food,  wearing  apparel,  chemical, 
coffin,  rubber  and  paper  manufactures  add 
variety  to  the  list  of  Springfield's  notable 
products.  The  government  census  of  1900  gives 
the  total  number  of  manufacturing  establish- 
ments as  305 ;  the  amount  of  capital  in- 
vested, $14,091,175,  the  number  of  employees, 
6,638;  the  average  annual  wages,  $3,160,119;  and 
the  average  value  of  the  annual  products  $12,- 
777<^7i-^  There  were  seven  large  manufactories 
of  agricultural  implements,  with  an  invested 
capital  of  $8,194,543.  The  30  foundry  and  ma- 
chine-shops had  a  combined  capital  of  $2,772,036. 
They  had  2,197  employees,  to  whom  was  paid  an- 
nually, on  an  average,  wages  amounting  to 
$1,084,681.  The  value  of  the  annual  products 
was  $3,097,910.  Since  1900  there  has  been  a 
notable  increase  in  the  amount  of  manufac- 
turing. There  are  now  (1904)  about  10,000  em- 
plo)'ees  in  the  various  industries  and  the  value 
of  the  annual  output  is  about  $18,000,000. 

Transportation  and  Commcrci: — Ample  ship- 
ping facilities  afforded  by  the  steam  lines  men- 
tioned, ready  access  to  the  coal  fields  of  various 
States  and  an  excellent  supply  of  natural  gas  fuel 
are  prominent  factors  in  the  city's  advancement. 
At  an  early  stage  of  the  development  of  electric 
traction  lines  Springfield  took  rank  as  one  of 
the  chief  centres  of  Ohio. 

Local  mercantile  interests  in  lines  both  of 
wholesale  and  retail  trade  reflect  the  conditions 
of  a  thrifty,  growing  community. 

The  Commercial  Club,  embracing  a  member- 
ship of  300  representative  citizens,  is  the  agency 
for  organized  effort  in  the  promotion  of  the 
growth  of  the  city,  and  the  conservation  of  all  its 
material  interests.  Four  live  and  progressive 
daily  newspapers  give  voice  and  direction  to  pub- 
lic-spirited sentiment  and  action. 

Buildings  and  Municipal  Improvements.— 
The  L^nited  States  post-office  building  was  erected 
and  equipped  in  1890,  at  a  cost  of  $150,000.  The 
II  rural  free  delivery  routes  add  6.000  (1904)  to 
the  number  served  by  the  Springfield  office.  The 
Clark  County  court-house,  a  handsome  structK." 
is  supplemented  by  a  County  office  building,  ot 
striking  architectural  des'gn  and  modern  con- 
struction, the  two  buildings  representing  an  ex- 
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penditure  of  more  than  $200,000.  The  City  Build- 
ing cost  $250,000,  and  is  one  of  the  finest  edifices 
of  its  kind  in  the  State,  providing  a  city  market 
300  feet  in  length,  and  a  spacious  auditorium 
in  addition  to  quarters  for  municipal  officers. 
Fronting  the  City  Building  are  the  hand- 
some and  graceful  Kelly  fountain  and  esplanade 
which  cost  $8,000,  and  were  presented  to  the  city 
by  Oliver  S.  Kelly.  The  city  hospital,  founded 
by  the  liberal  donations  of  Ross  Mitchell  and 
J.  H.  Thomas  and  endowed  in  the  sum  of 
$100,000  in  government  bonds  by  Jolni  Snyder, 
was  erected  and  furnished  at  a  cost  to  the  city 
of  $100,000  It  is  equipped  with  every  appliaiice 
and  convenience  essential  to  its  use.  The  city 
prison  and  patrol  station,  the  cost  of  which  was 
$20,000,  is  of  modern  design  and  construc- 
tion. Three  State  fraternal  homes  have 
been  erected  on  the  hills  which  border  the  city. 
These  homes  are  maintained  by  the  brother- 
hood of  the  Masonic  craft,  the  Independent 
Order  of  Odd  Fellows,  and  the  Knights  of 
Pythias.  The  city  donated  the  sites  on  which  the 
institutions  are  located,  the  funds  being  provided 
bv  voluntary  contributions  amounting  to  $100,- 
000.  A:.a  Smith  Bushnell  gave  to  the  Masonic 
Home  the  sum  of  $10,000.  Thousands  of  rep- 
resentatives of  the  fraternal  orders  annually 
visit  these  homes.  The  Lagonda  Club  has  a 
handsome  building  which  cost  $25,000.  The 
Young  Men's  Christian  Association  building, 
erected  by  the  gifts  of  the  people  of  Springfield, 
cost  $90,000.  Asa  Smith  Bushnell  and  Edwin  S. 
Kelly  each  contributed  $5,000. 

Snyder  Park,  a  tract  of  217  acres,  was  the 
gift  of  John  and  David  L.  Snyder.  Other  dona- 
tions by  the  same  public  benefactors  were  those 
of  $25,000  for  a  memorial  bridge,  and  $200,000 
in  government  bonds  in  endowment  of  the  park. 
A  memorial  arch,  erected  to  the  memory  of  the 
Messrs.  Snyder,  by  the  people  of  Springfield,  at 
a  cost  of  $6,000,  is  to  span  the  entrance  to  Snyder 
Park,  and  will  be  dedicated  4  July  1904.  Fern- 
cliff,  Springfield's  principal  burial  ground,  oc- 
cupies a  site  of  surpassing  beauty.  Springfield 
has  an  abundant  supply  of  pure  water.  The 
waterworks  system  cost  $800,000.  Ample  fire 
pressure  is  maintained,  but  the  city  fire  depart- 
ment equipment  includes  three  steam  engines  of 
large  power. 

Churches,  Schools,  Libraries. —  The  city  has 
50  churches,  a  large  number  of  which  are  of 
modern  construction  and  striking  artistic  beauty. 
There  are  19  public  school  buildings,  four  Roman 
Catholic  parish  schools,  two  private  business  col- 
leges and  several  private  schools.  The  Spring- 
field Seminary  is  one  of  the  large  city  schools. 
The  Wittenberg  College,  founded  in  1845,  by 
the  Lutheran  Church,  had  in  attendance  (1903) 
400  students.  The  Warder  public  library,  which 
cost  $100,000,  is  a  gift  from  Benjamin  H. 
Warder.  It  contains  20,000  volumes  and  is  main- 
tained by  an  annual  appropriation.  More  than  a 
score  of  literary  clubs  contribute  to  the  culture 
and  refinement  which  are  marked  characteristics 
of  the  people  of  the  city. 

Banl-s  and  fiiuuiccs. —  There  arc  six  banks, 
five  national  and  one  savings  bank.  The  na- 
tional banks  have  a  cnmbinod  capital  of  $1  .ooo.ooo ; 
the  six  banks  have  deposits  amounting  to  $5,214,- 
520.  There  are  four  building  and  loan  associa- 
tions with  assets  in  excess  of  $1,500,000.  The 
bank    clearings    increased    from    $14,362,664    in 


1899,  to  $21,898,436  in  1903.  The  gross  receipts 
of  the  post-office  were,  in  1899,  $117,695  and  in 

1903,  $163,041.  The  aggregate  financial  transac- 
tions of  the  post-office,  in  1903,  were  $810,268. 
The  aggregate  value  of  the  real  and  personal 
property,  as  assessed  for  taxation,  for  the  year 

1904,  was  $19,233,727. 

History. —  The  plat  of  the  town  was  made 
in  1801  by  James  Demint.  The  city  was  char- 
tered in  1850.  The  life  of  the  city  is  told  by  the 
growth  of  its  industries,  charitable  institutions, 
churches,  and  schools.  It  has  been  the  home 
of  many  noted  men,  among  whom  may  be  men- 
tioned Joseph  Warren  Keifer  (q.v.)  and  Asa 
Smith  Bushnell  (q.v.).  Pop.  (1890)  31,895; 
(1900)  38,253.  James  H.  R.\bbitts. 

Springfield  Rifle.    See    Ordnance;    Small 

Arms. 

Spring'tails,  a  family  of  wingless  insects  of 
the  order  Collembola  (q.v.),  distinguished  by  the 
possession  of  an  elastic  forked  caudal  appendage, 
folded  under  the  body  when  at  rest,  by  the  sud- 
den extension  of  which  these  insects  are  enabled 
to  make  considerable  leaps.  Their  scales  are 
favorite  test-objects  for  microscopes.  Compare 
Bristletails. 

Sprit,  a  small  boom  or  pole  which  crosses 
the  sail  of  a  boat  diagonally  from  the  mast  to, 
the  upper  aftmost  corner,  which  it  is  used  to 
extend  and  elevate.  These  sails  are  accordingly 
called  sprit-sails.  A  sail  attached  to  a  yard 
hanging  nnder  the  bow-sprit  was  also  formerly 
so  called. 

Spruce,  or  Spruce-fir,  a  coniferous  tree  of 
the  subfamily  Abicliiicc  and  especially  of  the 
genus  Abies.  One  of  the  best  known  and  typical 
is  the  Norway  spruce  (A.  excelsa),  which  is  in- 
digenous in  the  north  of  Europe  where  it  is  the 
loftiest  (often  125  feet)  of  forest  trees,  but  has 
been  transplanted  as  an  ornament  to  all  cool 
climates.  The  American  spruces  are  described 
under  Fir. 

Spruce-Beer.  Essence  of  spruce  is  simply 
a  decoction  of  the  young  green  tops  of  the  Black 
Spruce,  boiled  and  evaporated  to  the  consistence 
of  a  thick  syrup.  Spruce  beer  of  good  quality 
may  be  prepared  as  follows : —  Essence  of  spruce 
one  half  pint;  pimento  and  ginger  (bruised) 
of  each  five  ounces;  hops,  one  half  pound; 
water,  three  gallons ;  boil  the  whole  for  ten  min- 
utes, then  add  of  moist  sugar  12  pounds  (or  good 
treacle  14  pounds)  ;  warm  water,  11  gallons;  mix 
well,  and  when  lukewarm  add  a  pint  of  yeast; 
after  the  liquid  has  fermented  for  about  24  hours 
it  is  ready  for  bottling.  This  beer  is  regarded  as 
a  diuretic  and  antiscorbutic,  and  is  relished  by 
many  as  an  agreeable  summer  beverage. 

Spruce  Partridge.    See  Grouse. 

Spur,  a  nulal  instrument  composed  of  a 
shank,  neck,  antl  prick  or  rowel,  fastened  to  the 
heel  of  a  horseman  to  goad  his  horse  to  greater 
speed.  Its  use  cannot  with  certainly  be  traced 
further  back  than  Roman  times.  Rowels  first 
appeared  early  in  the  I4lh  century.  The  spurs  of 
medixval  knights  were  gilt  and  those  of  esquires 
silvered.  "To  win  his  spurs^'  meant  to  gain 
i<nighthood.  The  Mexicans  and  Spanish-Amer- 
icans generally  wear  large  spurs,  often  of  silver, 
except  the  rowel,  and  sometimes  beautifully  or- 
namented.    The  tendency  in  North  America  and 
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■western  Europe  is  to  use  spurs  much  less  than 
formerly. 

Spurge.  See  Euphorbl\ce.e. 
Spurge-laurel.  See  Daphne. 
Spurgeon,  sper'jon,  Charles  Haddon,  Eng- 
lish Baptist  preacher;  b.  Kelvedon,  Essex,  19  June 
1834;  d.  Mentone,  France,  21  Jan.  1892.  He  was 
the  son  of  a  CongregationaHst  minister  and  was 
educated  at  Colchester  and  Maidstone.  In  1849 
he  was  appointed  usher  in  a  school  at  New- 
niarket,  and  soon  after  engaged  in  religious  work 
at  Cambridge  and  the  neighborhood,  being 
known  locally  as  the  "boy  preacher."  Having 
joined  the  Baptist  body  he  accepted  the  pastorate 
of  a  small  Baptist  congregation  at  Waterbeach 
at  18.  Becoming  known  for  his  eloquence  he 
■was  called,  in  1854,  to  the  pastorate  of  the  Bap- 
tist chapel  in  New  Park  Street,  Southwark,  and 
this,  becoming  too  small  for  his  audience,  his 
congregation  successively  removed  to  Exeter 
Hall  and  the  Surrey  Music  Hall,  and  ultimately 
built,  in  1861,  the  great  Metropolitan  Tabernacle, 
■which  could  accommodate  6,000  persons.  Here 
he  preached  and  labored  for  the  rest  of  his  life, 
his  discourses  attracting  hearers  from  all  parts 
of  the  world.  Besides  his  ordinary  ministra- 
tions, and  the  publication  from  1855  of  a  weekly 
sermon,  he  founded  the  Pastors'  College,  at 
■  ■which  the  ministers  of  36  London  chapels  were 
trained  by  him,  the  Stockwell  Orphanage,  alms- 
houses, schools,  etc.  Earnestness,  simplicity,  di- 
rectness, liveliness,  and  not  infrequently  a 
genuine  touch  of  humor  were  the  chief  charac- 
teristics of  his  sermons.  Sagacity,  common 
sense,  straightforwardness,  hatred  for  sham  and 
falsity,  were  prominent  traits  of  his  character  as 
a  man.  He  was  the  author  of  numerous  vol- 
imies,  among  which  the  best-known  are :  <The 
Saint  and  his  Saviour*  (1867);  <John  Plough- 
man's Talk'  (1868)  ;  <Feathers  for  Arrows' 
(1870)  ;  'The  Treasury  of  David,'  a  commentary 
on  the  Psalms  —  e.xtending  to  seven  volumes 
(1865-80)  :  'Types  and  Emblems'  (1875)  ;  <The 
Metropolitan  Tabernacle  and  its  Work'  (1876)  ; 
'Farm  Sermons'  (1882)  ;  'The  Present  Truth' 
(18S3)  ;  'Storm  Signals'  (18S6)  ;  'Salt  Cellars' 
(1889)  ;  and  he  edited  the  monthly  magazine 
'Sword  and  Trowel.'  Consult  'Life'  by 
Shindler  (1892). 

Spurgeon,  Thomas,  English  Baptist  clergy- 
man, son  of  C.  H.  Spurgeon  (q.v.)  :  b.  London, 
England,  20  Sept.  1856.  He  was  educated  at  the 
Pastors'  College,  studied  art,  and  visited  Aus- 
tralia and  Tasmania  in  1877  and  in  1879.  In 
1880-9  he  was  in  charge  of  the  Baptist  Church 
at  Auckland,  New  Zealand,  and  was  evangelist 
of  the  New  Zealand  Baptist  Union  in  1889-93. 
Since  1894  he  has  been  pastor  of  the  Baptist 
Church,  Metropolitan  Tabernacle,  London.  He 
is  editor  of  'Sword  and  Trowel'  and  has  pub- 
lished: 'The  Gospel  of  the  Grace  of  God'  ser- 
mons (1884)  ;  'Scarlet  Threads  and  Bits  of 
Blue,'  poems  (1892)  ;  'My  Gospel,'  sermons 
(1902)  ;   etc. 

Spurry,  a  plant  of  the  genus  Sfergula,  order 
Caryophyllacca:;  annual  herbs,  with  the  narrow 
or  awl-shaped  stipulate  leaves  fascicled  at  the 
swollen  nodes  of  the  succulent  stems,  and  thus 
appear  as  if  in  whorls.  The  flowers  are  small 
and  white  in  terminal,  loose  cymes,  and  have 
their  parts  in  fives.  5".  arvensis  is  the  common 
corn-spurry  or  yarr,  a  weakly  spreading  slender 


plant,  generally  glabrous,  and  with  numerous 
flowers.  It  has  been  naturalized  from  Europe, 
where  it  is  found  in  sandy  fields,  and  is  some- 
times cultivated  for  green  manure,  and  for  a 
rapidly  growing  fodder,  or  soiling  crop,  well 
liked  by  cattle.  It  is  also  eaten  by  hens,  and  a 
lamp-oil  has  occasionally  been  extracted  from 
its  seeds.  The  sand-spurries  are  delicate  plants 
of  the  closely  allied  genus  Tissa,  haunting  salt- 
marshes  and  sea-beaches,  with  small  pink  flowers. 

Spurzheim,  spoorts'him,  Johann  Friedrich 
Kaspar,  German  phrenologist:  b.  Longwich, 
near  Treves,  Rhenish  Prussia,  31  Dec.  1776;  d. 
Boston,  Mass.,  10  Nov.  1832.  He  was  educated 
at  Vienna,  where  he  became  acquainted  with 
Franz  Joseph  Gall  (q.v.),  the  founder  of  the 
system  of  phrenology.  To  this  study  Spurzheim 
became  exceedingly  partial;  and  he  soon  joined 
Gall  in  making  inquiries  into  the  anatomy  of 
the  brain.  They  quitted  Vienna  in  1805  to  travel, 
and  went  in  1807  to  Paris.  From  that  period 
Spurzheim  traveled  and  lectured  in  England, 
Scotland,  and  Ireland.  In  1832  he  visited  the 
United  States  and  began  his  lectures  in  Boston, 
but  death  soon  interrupted  his  labors.  He  pub- 
lished 'The  Physiognomical  System  of  Drs.  Gall 
and  Spurzheim'  (1815)  ;  'Sur  la  Folie'  (1818) ; 
'Essai  philosophique  sur  la  Nature  morale  et 
:ntellectuelle  de  I'Homme'  (1820);  'A  View 
of  the  Elementary  Principles  of  Education* 
(1821)  etc.  Consult:  Carmichael,  'Memoir  of 
the  Life  and  Philosophy  of  Spurzheim'  (1833). 
See  also  Phrenology. 

Spuyten  Duyvil  (spi'tn  di'vil)  Creek,  a 
tidal  channel  connecting  the  Hudson  River  with 
the  Harlem,  and  forming  the  northern  boundary 
of  Manhattan  Island,  New  York.  Its  name 
is  derived  from  the  Dutch  "Spyt  den  duivel"  (in 
spite  of  the  devil),  and  is  supposed  to  have  been 
derived  from  the  following  circumstance: — 
When  the  English  fleet  appeared  in  New  Am- 
sterdam (New  York)  harbor,  the  governor's 
trumpeter  was  sent  to  warn  the  fanners  up  the 
Hudson  and  summon  them  to  the  defense  of 
the  city;  on  reaching  this  creek  he  found  no 
ferryman  willing  to  take  him  across  on  account 
of  tire  high  wind,  and  swore  to  cross  the  stream 
"■spyt  den  duivel^' ;  but  was  drowned  in  the  at- 
tempt to  swim  across.  The  creek  is  crossed  by 
a  railway  drawbridge  near  the  Hudson.  Many 
fish  are  found  in  its  waters,  large  quantities  of 
shad  being  caught  here  every  year. 

Spy,  a  secret  emissary  sent  into  the 
enemy's  territory  or  encampment  to  inspect  their 
works,  ascertain  their  strength  or  movements, 
and  report  thereon  to  the  proper  officer.  As 
the  service  is  most  dangerous,  for  it  is  the  cus- 
tom when  a  spy  is  caught  to  put  him  to  an 
ignominious  death,  a  general  has  no  right  to 
compel  any  person,  whether  a  subject  of  his 
own  or  the  enemy's  country,  to  undertake  it 
The  proper  business  of  a  spy  is  to  obtain  intelli- 
gence, and  he  must  not  be  employed  to  take  the 
lives  of  any  of  the  enemy.  An  officer  or  soldier 
found  within  the  enemy's  lines  should  not  be 
treated  as  a  spy  if  he  is  clothed  in  his  own  uni- 
form, but  is  dealt  with  either  as  a  deserter  or 
prisoner  of  war :  but  if  wearing  the  enemy's  uni- 
form or  civil  dress,  he  is  liable  to  be  hanged. 
The  American  Civil  War  offered  many  instances 
of  great  daring  on  the  part  of  spies,  Union  and 
Confederate,   and   in   numerous  cases   their  ex- 
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ploits  resulted  in  a  tragic  death.  While  spies 
are  undoubtedly  induced  to  perform  their  peril- 
ous work,  in  numerous  cases,  by  hope  of  re- 
ward, yet  there  liave  also  been  many  examples 
among  them  of  pure  and  devoted  patriotism. 
In  the  Russo-Japanese  war  several  Japanese  offi- 
cers of  rank  and  family  position,  who  sought,  in 
the  disguise  of  coolies,  to  blow  up  a  railway 
oridge  in  Manchuria,  were  promptly  hanged  as 
spies. 

Spy,  The,  a  famous  romance  by  James 
Fenimore  Cooper,  published  in  1821.  It  was 
immediately  successful  and  has  been  vary  widely 
read,  not  only  in  English  but  in  various  Euro- 
pean languages.  The  time  of  the  tale  is  about 
1780  and  the  scene  southeastern  New  York. 

Squad,  in  the  army,  a  small  body  of  troops 
assembled  for  drill,  inspection,  or  other  pur- 
poses. A  troop  of  cavalry  or  a  company  of  in- 
fantry is  usually  divided  into  as  many  squads 
as  there  are  sergeants  or  drill-instructors  to 
train  them.  The  awkward  squad  is  composed 
of  those  recruits  who  have  not  received  suffi- 
cient training  to  take  part  in  regimental  drill. 

Squad'ron,  (i)  the  principal  division  of  a 
cavalry  regiment.  This  body  is  subdivided  into 
two  troops.  Three  or  four  squadrons  form  a 
regiment.  When  in  line  one  yard  in  the  length 
of  the  front  is  allotted  for  each  man  and  horse; 
the  space  in  line  between  every  two  squadrons 
is  equal  to  one  quarter  of  the  extent  occupied 
by  each  squadron.  (2)  In  the  navy  a  squadron 
is  a  number  of  vessels  employed  on  any  par- 
ticular service  or  station,  under  the  command  of 
a  commodore  or  junior  flag-officer. 

Squarcione,  Francesco,  friin-ches'ko  skwar- 
che-O'ne,  Italian  painter:  b.  Padua  1394;  d. 
there  1474.  In  early  life  he  traveled  in  Greece 
and  Italy,  where  he  became  acquainted  with  the 
masterpieces  of  ancient  sculpture.  lie  formed  a 
collection  of  busts,  torsos,  and  bas-reliefs  (prob- 
ably casts)  and  founded  the  Padovan  school  of 
painting,  which  produced  Manlegna  and  Zoppo. 
One  of  his  latest  works  is  'A  Madonna  and 
Child,'  now  in  the  possession  of  the  Lazzard 
family  at  Padua. 

Square,  (i)  in  geometry,  a  quadrilateral 
figure,  both  equilateral  and  equiangular,  or,  in 
other  words,  a  figure  with  four  equal  sides  and 
equal  angles.  In  measuring  superficial  areas  it 
is  only  necessary  to  multiply  one  side  by  itself  to 
have  the  area  of  the  square,  because  each  of  the 
sides  may  be  considered  as  the  basis  or  as  the 
perpendicular  height.  Thus  a  square  the  sides 
of  which  measure  4  feet  is  equal  to  16  square 
feet,  that  is,  16  squares  each  i  foot  high  and 
1  foot  long.  To  square  a  figure  (for  example, 
a  polygon)  is  to  reduce  the  surface  to  a  square 
of  equivalent  area  by  mathematical  means.  It 
has  often  been  attempted  to  square  the  circle, 
but  this  cannot  be  done.  (2)  In  arithmetic  and 
algebra  the  square  of  a  number  is  the  number 
or  quantity  produced  by  multiplying  a  munber 
or  quantity  by  itself.  Thus  64  is  the  square  of 
S.  for  8X8  =  64.  (3)  In  military  tactics,  a 
body  of  infantry  formed  into  a  rectangular  figure 
with  several  ranks  or  rows  of  men  facing  on 
each  sme,  with  officers,  horses,  colors,  etc.,  in 
the  ceiitre.  The  front  rank  kneels,  the  second 
and  third  stoop,  and  the  remaining  ranks  (gen- 
erally two)  stand.  This  formation  is  usually 
employed  to  resist  a  cavalry  charge.  Hollow 
■squares   are   frequently    formed    with    the    faces 


fronting  inward  when  orders  and  instructions, 
etc.,  are  to  be  read,  and  the  like. 

Squaring  the  Circle.     See  Qu.-vdr.muee. 

Square  "Root.  Aritltmclical. — The  square  root 
of  a  number  is  one  of  its  two  equal  factors.  It 
is  indicated  by  the  fractional  exponent  {Y2) 
placed  at  the  right,  and  above  the  number,  thus 

16-,  or  by  the  radical  sign  (\/~i6).  The  two 
equal  factors  of  16  are  4  and  4,  either  one  of 
which  may  be  taken  as  its  square  root.  The 
square  roots  of  many  numbers  are  approximate 
only,  and  are  represented  by  a  whole  number 
and  a  decimal,  the  latter  carried  out  as  many 
places  as  the  appro.ximatioii  is  desired,  as  ex- 
ample, ^19=^  4.358899  -I-.  The  square  root  of 
fractions  may  be  found  by  extracting  the  root 
of  the  numerator  and  denominator,  but  a  more 
practical  method  is  to  extract  the  root  of  the 
resulting  decimal.  Illustration  of  the  method 
employed  in  finding  the  square  root  of  576 : 
576(20 
20  =^  400    4 

2  X  20^=40)176  24 
(40 -f  4)  X  4  =  176 

Since  the  number  576  has  three  figures  its 
square  root  will  be  composed  of  tens,  and  units. 
The  number  of  tens  in  the  root  will  be  2,  and 
the  square  of  2  tens,  or  20,  will  be  400.     (See 
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Fig.  I.  Fig.  z. 

Fig.  I.)  But  inasmuch  as  there  is  still  a  re- 
mainder of  176,  such  additions  must  be  made  to 
the  square  as  will  take  up  this  remainder,  and 
still  keep  the  figure  a  perfect  square.  The  neces- 
sary additions  are  the  two  rectangles  B  and  C. 
and  the  small  square  D  (see  Fig.  2).  The  re- 
mainder 176  divided  by  the  length  of  the  rec- 
tangles, 2  X  20,  will  give  the  width  of  the  addi- 
tions, which  is  4,  and  this  width  is  also  the  side 
of  the  small  sqiuire  D ;  therefore  the  total  length 
of  the  additions  will  be  40 -H  4,  and  the  area  of 
the  additions  4  times  this  length,  or  176,  which 
completes  the  si|uare  whose  area  is  576,  and 
whose  square  root  is  24. 

Alsfhrnic. —  The  preceding  rules,  with  the 
exception  of  those  relating  to  decimals,  arc  ap- 
plicable to  algebraic  c|uantities.  The  square  root 
of  an  algebraic  quantity,  however,  may  be  posi- 
tive or  negative. 

The  square  root  of  a  negative  quantity  is 
imaginary,  and  is  usually  factored  into  two 
quantities,  one  of  which  is  real,  and  the  other  ex- 
pressed    by V --  I.    Thus     the     square    root 

V  —ab  =  Vab  V  —  i. 

The  square  root  of  alpehraic  quantities  af- 
fected by  oilier  roots  is  indicateil  by  nuilliplying 
its   rxpnuiMU.  i>r  itnlrx   by  2,  wliercvcr  pos.sible 
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the  square  root  is  first  extracted,  and  the  multi- 
plication avoided. 

The  indicated  square  root  of  an  irnperfect 
square,  in  algebra,  is  called  a  quadratic  surd. 
To  extract  the  square  root  of  a  binomial  surd, 

such  as  Va-\-  Vb,  there  are  many  methods ; 
one  is  to  reduce  the  surd  term  so  that  its  co- 
efficient shall  be  2.  Then  separate  the  rational 
term  into  two  parts  whose  product  shall  be  the 
quantity  under  the  radical  sign.  Extract  the 
square  roots  of  these  parts,  and  connect  them 
by  the  sign  of  the  surd  term. 

Square  root  finds  its  application  in  all 
branches  of  mathematics,  and  in  the  natural 
sciences.     Its  use  is  fundamental. 

Squash,  a  garden  vegetable,  the  fruit  of 
several  species  of  the  genus  Cucurbita  (order 
Cucurbitacca).  They  are  vine-like  tendril-bear- 
ing herbs,  with  large  rough  leaves  on  long  hol- 
low stalks,  have  large  monoecious  yellow  tlowers 
borne  singly  in  the  axils  of  the  leaves,  and  fol- 
lowed by  hard  fruits  of  many  forms  and  sizes. 
They  are  natives  of  warm  climates,  but  are  cul- 
tivated as  annuals  in  temperate  regions  through- 
out the  worlG.  The  summer  squashes  are  de- 
rived from  C.  pepo  mainly,  and  the  winter  kinds 
principally  from  C.  maxima,  though  C.  moschata 
also  enters  into  many  varieties.  The  first  spe- 
cies, which  is  also  parent  of  the  pumpkin  (q.v.), 
has  given  rise  to  the  scallop,  pattypan,  and  surn- 
mer  crookneck  squashes,  the  first  known  in 
southern  markets  as  simlins,  symblings,  and  va- 
rious similar  names ;  the  third  is  the  parent  of 
the  winter  and  Canada  crookneck,  China  and 
cushaw  squashes.  C.  moschata  and  C.  pepo  have 
been  crossed  artificially,  but  none  of  these  species 
are  known  to  cross  under  field  conditions,  and 
the  other  pairs  among  these  three  species  have 
not  been  crossed  artificially. 

Squashes  thrive  best  in  long  seasons,  in  warm 
situations,  and  upon  light,  loamy  but  only  mo- 
derately rich  well  drained  soils.  In  the_  North 
they  are  often  planted  too  early  and  are  injured 
by  late  spring  frosts,  and  they  often  fail  to  ma- 
ture all  their  fruits  because  the  early  frosts  of 
autumn  injure  the  vines.  To  obviate  these  re- 
sults the  plants  are  frequently  started  under 
glass  upon  pieces  of  sod  or  in  pots,  and  are 
transplanted  to  the  field  when  seeds  could  be 
safely  planted.  About  three  weeks  is  the  max- 
imum time  to  allow  between  sowing  and  trans- 
planting, the  plants  being  likely  to  be  too  large 
for  best  results  if  older.  The  soil  should  be 
deeply  and  finely  prepared,  and  marked  off  in 
checks  prior  to  sowing.  For  "bush"  and  sum- 
mer squashes  4x4  feet  is  the  usual  distance ; 
for  winter  and  viny  kinds  8  or  12  feet  Most 
growers  allow  only  two  or  three  plants  to  each 
"'hill,"  but  plant  12  or  even  more  seeds  in  the 
hills  to  guard  against  contingencies.  The  ground 
is  kept  cleanly  cultivated  until  the  vines  prevent 
tillage.  In  the  North  the  vines  should  not  be 
allowed  to  root  at  the  joints  because  this  pro- 
longs the  vegetative  period,  and  here  if  one 
fruit  sets  long  in  advance  of  others  upon  a  vine 
it  is  usually  cut  off  since  other  fruits  often  fail 
to  form.  Two  or  three  squashes  are  usually 
calculated  upon  per  vine  for  winter  varieties; 
summer  kinds  will  often  continue  to  bear  until 
frost  if  the  fruits  are  removed  as  soon  as  they 
attain  edible  size.  Winter  squashes  may  be  suc- 
cessfully stored  for  several  months  but  they 
should  be   gathered  before  frost,  handled  with 


extreme  gentleness  to  avoid  the  slightest  bruise 
even  to  the  hardest  specimens,  and  kept  at  a 
rather  low  temperature  in  a  dry  atmosphere  until 
needed  for  use. 

Several  insects  feed  upon  the  squash  and  some- 
times prove  troublesome  when  very  abundant. 
Probably  the  best  known  of  these  is  the  squash 
bug  (Anasa  tristis)  which  appears  from  its 
hibernating  quarters  about  the  time  the  earliest 
plants  appear.  The  eggs  are  laid  upon  the 
foliage  and  in  about  a  week  the  scarlet  larvse 
emerge.  They  pierce  the  tissues  with  their  stout 
beaks  and  suck  the  juices,  and  as  they  grow 
they  turn  gray,  becoming  dark  brownish  gray 
when  mature.  The  adults  are  about  a  inch  long 
and  there  is  a  seemingly  constant  succession  of 
over-lapping  broods  from  midsummer  onward, 
insects  in  all  stages  of  development  being  found. 
There  are.  however,  in  the  North  usually  only 
two  broods.  The  plan  found  most  satisfactory 
in  controlling  these  insects  is  destruction  of  the 
vines  and  immature  fruits  as  soon  as  the  crop 
can  be  gathered  in  the  autumn.  The  squash  vine 
borer,  the  squash  lady-bird  beetle,  the  cucumber 
beetle,  and  several  other  insects  also  feed  upon 
the  squash.     See  Cucumber;  Melon;  etc. 

Squaw-berry,  the  squaw-huckleberry  or 
deerberry,  Polycodium  (Vacciiicuin)  staniincuin, 
a  small  ericaceous  shrub,  found  in  dry  woods, 
with  oval  leaves,  and  pretty  greenish  flowers. 
These  have  spreading  bell-shaped  corollas,  and 
droop  on  long  pedicels  from  the  leaf-axils  of 
slender  branches,  as  if  in  a  leafy  raceme.  The 
berries  are  large,  globose,  or  somewhat  pear- 
shaped,  green  and  spotted  when  young,  but  ulti- 
mately turning  to  purple,  or  almost  black.  They 
are  inedible. 

Squaw'fish,  a  very  large  chub  {Ptychochci- 
hts  oregoncnsis),  2  to  4  feet  long,  which  is  abun- 
dant in  the  rivers  from  British  Columbia  to  cen- 
tral California,  where  it  is  known  as  Sacramento 
pike.  It  is  silvery  greenish  in  color,  and  is  used 
as  food.  In  the  same  genus  is  found  the  largest 
of  American  cyprinoids,  the  "white  salmon"  of 
the  Rio  Colorado  {P.  hicius),  which  may  weigh 
75  pounds  or  more. 

Squat'ter,  the  name  given  a  person  who 
settles  on  public  or  new  lands  without  any  title. 
In  Australia  the  sheep-farmers,  who  occupy  the 
unsettled  tracts  of  land  as  sheep-runs  under 
lease  from  government  at  a  nominal  rent,  are 
also  called  squatters. 

Squatter  Sovereignty,  a  term  designating 
the  right  of  occupation  acquired  through  undis- 
turbed possessioii  of  public  lands  for  a  certain 
number  of  years,  by  unauthorized  settlers. 

Public  lands  or  public  domain  belonging 
either  to  the  nation  or  individual  States,  froin 
the  necessities  of  government  and  the  usual 
operations  of  capitalists,  became  an  object  of 
speculation,  and  were  accordingly  sold  from 
time  to  time  in  large  tracts  to  capitalists  and 
speculators,  who  generally  resided  at  a  great 
distance  from  the  lands  thus  purchased  by  them. 
Their  lands  being  thus  entirely  out  of  their 
view  and  control,  were  of  course  continually  in- 
truded upon,  and  possession  taken  here  and 
there  by  emigrants  from  the  more  populous 
towns,  who  put  them  under  cultivation,  and 
erected  houses  and  buildings  upon  them  for  the 
conunon  purposes  of  agriculture.  These  set- 
tlers came  to  be  familiarly  known  as  squatters. 
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a  name  naturally  derived  from  the  act  of  set- 
tling upon  lands  in  the  manner  practised  by 
them.  By  the  lapse  of  time  the  mere  posses- 
sion of  these  settlers,  without  any  legal  title  to 
the  land,  ripened  into  what  they  considered  to 
be  a  right,  altliough  the  proprietors  of  the  soil 
were  in  general  wliolly  ignorant  of  such  occu- 
pation of  their  property.  At  length,  after  a 
long  series  of  years,  it  became  impossible  to  dis- 
possess them,  however  wrongful  their  posses- 
sion, in  its  origin,  may  have  been.  It  is  true 
that  the  proprietors  might,  and  did  institute 
legal  processes,  and  recovered  judgment  against 
the  occupants,  but  the  officers  of  justice  could 
not  execute  the  sentence  of  the  law  and  dis- 
lodge them  from  their  possession.  Instances  not 
unfrequently  occurred  where  the  officers  of  jus- 
tice and  the  proprietors  themselves,  or  their 
agents,  were  shot  at,  or  suffered  other  acts  of 
violence  from  the  occupants.  In  this  critical 
exigency,  which  threatened  so  much  mischief  to 
the  public  as  well  as  individuals,  and  which  was 
perhaps  exaggerated  by  those  men  who  wished 
to  avail  themselves  of  the  occasion  to  obtain 
popularity  for  political  purposes,  it  was  thought 
necessary  to  pass  laws  which  were  to  a  great 
extent  similar  to  the  Roman  agrarian  laws  and 
which  deprived  the  real  proprietor  of  a  portion 
of  his  rights  and  transferred  them  to  the  wrong- 
ful possessor  of  tlie  lands  sold  by  the  public. 

Under  colonial  laws  and  usages  a  title  to 
land  by  mere  occupancy  could  not  be  acquired 
by  a  possession  short  of  60  years.  By  one  of 
the  first  laws  promulgated  by  a  State  of  the  re- 
public on  the  question,  the  legislature  of  Massa- 
chusetts in  1808  shortened  this  term  to  40  years. 
So  far  as  it  affected  those  persons  who  had  pre- 
viously purchased  either  of  the  State  or  of  others 
holding  under  the  State,  its  operation  was  man- 
ifestly unjust.  It  compelled  the  proprietors  to 
relinquish  at  once  their  claim  to  all  that  por- 
tion of  their  lands  which  they  had  been  dispos- 
sessed of  for  more  than  40  years,  and  which 
they  had  purchased  at  the  full  value  under  the 
faith  of  the  ancient  law  of  60  years'  possession. 
This  essential  change  in  the  legal  rights  of 
the  proprietors  in  violation  of  what  they  deemed 
to  be  the  fair  intent  and  meaning  of  their  con- 
tracts, caused  much  excitement  and  dissatisfac- 
tion among  them.  Generally,  it  may  be  said  that 
there  evidently  was  a  hardship  on  both  sides; 
it  was  not  equitable  on  the  one  hand,  that  the 
proprietor  should  be  deprived  of  his  land,  nor 
on  the  other  that  an  imiocent  occupant,  who  had 
been  suffered  to  remain  in  possession  for  30  or  40 
years,  undisturbed  by  the  proprietor,  should  be 
suddenly  expelled  and  stripped  of  the  fruits  of 
the  labor  of  a  whole  life.  By  way  of  alleviating 
the  difficulties  of  the  case,  it  was  provided  in 
this  law  of  1808  agreeably  to  a  well-known  prin- 
ciple of  the  Roman  code,  that  when  the  pro- 
prietor should  institute  a  process  to  recover  his 
land,  the  occupant  should  have  a  right  to  claim 
an  .-dlowancc  for  the  value  of  the  improvements 
which  lie  had  made  upon  the  lands  thus  occu- 
pied by  him,  and  which  were  called  in  the  Ro- 
man law  mcUorantcs  or  mfUoramcnta.  and  by 
analogy  in  the  popular  language  of  New  Eng- 
land, bcttcnncnis,  iinl>rovements.  which  might 
have  been  taken  to  convey  the  idea  of  mcUora- 
meiila  being  already  used  in  New  England  iti 
the  sense  of  occupation. 

In  practice  the  law  was  more  une/jual  ■■"  i's 


operation  as  regarding  the  proprietor  of  the 
land  from  another  circumstance ;  for  he  being 
usually  a  non-resident  or  stranger,  and  the  occu- 
pant being  an  inhabitant  of  the  same  territory 
from  which  the  jury  was  taken  who  were  to 
try  the  question  of  right  between  the  parties,  the 
proprietor  was  iji  the  more  danger  of  suffering 
injustice  from  the  prejudice  or  hostility  of  the 
jury.  But  here  again  the  law  interposed  a  use- 
ful check  which  was  that  no  person  who  was 
interested  in  a  similar  question  should  be  a 
member  of  the  jury. 

Notwithstanding  the  presumable  injustice  of 
the  law,  it  remained  in  operation,  and  the  lapse 
of  time  rendered  it  less  and  less  unequal  and 
injurious  in  its  effects;  it  became  the  model  of 
similar  laws  for  all  other  States  of  the  Union 
which  respectively  claimed  the  right  to  legis- 
late upon  the  matter  according  to  local  needs. 

.'^nd  from  this  claim  for  legislation  accord- 
ing to  local  needs  arose  the  cry  of  "popular  sov- 
ereignty" which  became  identified  with  "squat- 
ter sovereignty"  in  that  its  adherents,  especially 
from  1847  to  1861  advanced  and  strenuously  ad- 
vocated the  theory  that  the  question  of  slavery 
in  a  State  or  Territory  should  be  decided  by  the 
electorate  of  the  State  or  Territory  and  not  by 
Congress.     See    also    Lands,    Public  ;     Public 
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Squaw-berry,  or  Squaw-huckleberry,  the 
deerbcrry,  genus  Vacciniuin  stainiiwuin.  a  l)ush 
native  to  the  eastern  part  of  the  United  States. 
The  bush  rarely  grows  to  any  height  and  the 
berry  is  very  unsavory.  The  bush,  however, 
has  pretty  racemed  flowers  with  white  recurved 
corolla  and  yellow  stamens. 

Squawfish,  a  fish  of  the  genus  Ptyochclus 
oregoncnsis,  inhabiting  the  fresh  water  bodies 
in  California,  and  commonly  known  there  as 
the  "Sacramento  pike."  It  grows  sometimes  to 
be  five  feet  in  length  and  is  one  of  the  largest 
specie  of  the  carp  family  to  be  found  in  Ameri- 
can waters. 

Squawroot,  skwa'rijt,  a  fleshy  plant,  genus 
Coiiofhiilis  amcricana,  of  the  order  Orabaiich- 
acc(c,  native  of  the  eastern  part  of  the  I'nitcd 
States.  It  is  generally  root-parasitic  and  found 
among  fallen  leaves  in  oak  woods.  It  is  leafless, 
grows  to  a  height  of  three  to  six  inches  and  as 
large  around  as  a  man's  thumb.  Fleshy  scales 
entirely  cover  the  plant  and  the  flowers  arc  in 
axils  of  these  scales.  The  blue  cohosh,  Caiilo- 
phytlum  Ihaliclroides,  is  in  rare  instances  also 
called  squaw^root. 

Squaxon.    See  Salisiian  Indians. 

Squeteague,  skwe-teg'.     See  Weakfish. 

Squid,  any  ten-armed  cuttlefish  (([.v.;  also 
Cei'Hai.oioua),  not  a  sepia  or  spirula  (q.v.). 
The  squids  are  divisible  into  several  gnnips, 
and  range  in  size  from  less  than  an  inch  ( Idiosc- 
jtioit)  to  7.S  feet  or  more  in  length,  when  the 
arms  are  outstretched.  They  arc  found  in  all 
oceans,  and  most  of  the  genera  are  nearly  cos- 
mopolitan. The  small  families  Si-fiadaiiiilic  and 
Idioscpiiidr  arc  confined  to  the  Pacific,  and  the 
Chiroli-ulhidtr  to  the  .Xtlanlic.  but  the  others  arc 
practically  world-wide  in  their  distribution  and 
pelagic  as  well  as  littoral  in  range.  Together 
these  families  form  the  dibranchiate  suborder 
Prcafod''-  Most  of  the  s(|uid>  belon;'  to  the  shore- 
hauiUing  I.oUni)dd(C  or  else  to  the  pelagic  family 
Ummaslirfhidtr.     In  both  the  gladius,  "pen,"  or 
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"cuttlebone"  is  long  and  chitinous  instead  of 
broad  and  calcareous  as  in  the  sepias  proper. 
The  old  European  names  "calamary"  or  "pen- 
and-ink  fish"  refer  to  the  pen-shape  of  this  in- 
ternal support,  which  is  nearly  or  quite  as  long 
as  the  back;  and  to  the  reservoir  of  inky  dye 
which  they  discharge  when  alarmed.  In  the 
Loliginidtr  it  is  fiat,  pointed  in  front,  and  has 
the  shaft  keeled  on  the  ventral  side;  in  the 
Ommastrcl'liidcr,  it  is  horny,  narrow,  and  ter- 
minates in  a  hollow  cone  at  the  posterior  end. 
There  are  many  species,  both  existing  and  fossil. 
The  common  squid  of  the  North  Atlantic 
coast  of  the  United  States  is  LoUgo  pcalii.  which 
after  several  years  of  slow  growth  become  12  to 
i8  inches  long.  The  color  when  living  is  very 
changeable,  owing  to  the  alternate  contraction 
and  expansion  of  the  color-vesicles  (chromato- 
phores,  q.v.),  but  red  and  brown  tints  prevail, 
and  the  general  effect  is  great  beauty.  These 
squids  lay  their  eggs  in  midsummer  in  large 
bunches  of  long  gelatinous  capsules  on  shelly 
and  weedy  bottoms  and  along  rocky  coasts.  This 
species  is  often  found  in  great  numbers  in  sum- 
mer close  to  the  shore  of  Maine  and  northward, 
and  many  of  them  are  stranded  on  the  beaches. 
All  the  squids  are  caught  by  sea  fishermen  to 
use  as  bait. 

The  "flying  squids*  of  the  genus  Omma- 
stirj'Iies,  are  so  named  from  their  habit  of  leap- 
ing from  the  sea,  sometimes  to  such  a  height  as 
to  land  them  upon  the  decks  of  vessels.  They 
are  met  with  chiefly  far  from  land ;  but  one 
small  species  (O.  illccebrosa)  is  frequently  seen 
in  large  companies  near  the  New  England  coast. 
Verrill  describes  its  attack  upon  schools  of  small 
fishes  in  which  it  resembles  squids  generally. 
All  the  species  are  fish-eaters,  and  are  them- 
selves the  prey  of  larger  fishes,  and  of  porpoises 
and  the  various  whales,  turtles,  etc.,  of  the  sea. 
"In  attacking  the  mackerel,"  says  Verrill,  "they 
would  suddenly  dart  backward  among  the  fish 
with  the  velocity  of  an  arrow,  and  as  suddenly 
turn  obliquely  to  the  right  or  left  and  seize 
a  fish,  which  was  almost  immediately  killed  by 
a  bite  in  the  back  of  the  neck  with  the  sharp 
beaks  .  .  .  cutting  out  a  triangular  piece  of 
flesh."     They  are  mainly  nocturnal  in  activity. 

To  this  family  belong  the  "giant  squids"  of 
the  genus  ^;'(r/i/;fi(//ii.J,  which  occur  in  Arctic  and 
sub-Arctic  seas,  and  are  occasionally  stranded 
on  the  shores  of  Norway  and  Greenland,  or 
found  in  part  in  the  stomachs  of  captured 
sperm  whales,  for  which  they  form  an  important 
food-resource.  These  giants,  which  probably 
reach  a  great  age,  and  frequently  exceed  50  feet 
in  length,  including  the  arms,  have  such  strength 
that  they  would  drag  down  a  large  boat,  if 
given  an  opportunity,  and  cases  are  known  where 
men  in  the  water,  seized  by  even  small  speci- 
mens, have  escaped  with  great  difficulty.  Pre- 
served remains  and  papier-mache  models  may 
be  seen  in  the  museum  of  Yale  University. 

Consult:  Cooke,  'Mollusca'  (London  1895); 
Kingsley,  'Standard  Natural  History,'  Vol.  I. 
(Boston  1885)  ;  Verrill,  'Invertebrates  of  Vine- 
yard Sound'    (Washington  1874). 

Squier,  skwir,  Ephraim  George,  American 
arch.ieologist :  b.  Bethlehem,  N.  Y..  17  June  1821  ; 
d.  Brooklyn,  N.  Y.,  17  April  1888.  He  engaged 
for  a  time  in  teaching,  was  connected  with  the 
village  newspaper,  and  studied  engineering.  He 
was   employed   on   the    'New   York   State    Me- 


chanic* in  1841,  and  in  1843  went  to  Chillicothe, 
Ohio,  where  he  was  on  the  staff  of  the  'Scioto 
Gazette*  and  also  clerk  of  the  legislature.  Soon 
after  removing  to  Ohio  he  began  a  series  of  in- 
vestigations concerning  the  ancient  mounds  in 
Ohio  and  the  neighboring  States.  In  1849  he 
was  charge  d'affaires  to  the  Central  American 
States,  was  secretary  of  the  Honduras  Inter- 
oceanic  Railway  Company  there  in  1853,  in 
1863-5  he  was  United  States  commissioner  to 
Peru,  and  appointed  consul-general  to  Hon- 
duras in  1868.  While  performing  the  duties  of 
these  various  offices  he  prosecuted  an  extensive 
series  of  researches  and  became  generally  rec- 
ognized as  the  principal  authority  on  American 
Indian  archa-ology.  He  was  afterward  chief 
editor  of  Frank  Leslie's  publications  and  in 
1871  was  active  in  organizing  the  American 
Anthropological  Society  of  which  he  was  the  first 
president.  A  severe  illness  in  1874  incapacitated 
him  for  further  research,  though  he  recovered 
sufiiciently  to  complete  the  revision  of  his  work 
on  Peru.  His  publications  include:  'Ancient 
Monuments  of  the  Mississippi  Valley'  (1848); 
'Aboriginal  Monuments  of  the  State  of  New 
York'  (1851);  'Serpent  Symbols'  (1852); 
'States  of  Central  Peru'  (1861)  ;  'Peru:  Inci- 
dents and  Explorations'  (1877)  :  etc. 
Squill.     See  Scilla. 

Squilla.  See  Crustacea  ;  Mantis-Shrimp. 
Squint,  in  architecture,  an  oblique  opening 
passing  through  the  walls  of  many  old  churches, 
usually  constructed  for  the  purpose  of  enabling 
a  person  in  the  transepts  or  aisles  to  see  the 
elevation  of  the  host  at  the  high  altar.  Gen- 
erally they  are  not  above  a  yard  high  and  2  feet 
wide,  but  sometimes  they  form  narrow  arches 
10  or  12  feet  in  height. 

Squinting.  See  Vision,  Defects  of. 
Squire,  or  Esquire,  (i)  formerly  an  at- 
tendant on  a  knight ;  a  knight's  shield  or  armor- 
bearer.  (2)  An  attendant  on  a  person  of  noble 
or  royal  rank;  hence,  colloquially,  an  attendant 
on  a  lady ;  a  beau,  a  gallant ;  a  male  companion, 
a  close  attendant  or  follower.  (3)  The  title  of 
a  gentle  next  in  rank  to  a  knight.  (4)  A  title 
popularly  given  to  a  country  gentleman,  (s) 
A  title  given  to  magistrates  and  lawyers  in  the 
United  States.  In  New  England  it  is  given 
especially  to  justices  of  the  peace  and  judges; 
in  Pennsylvania  to  justices  of  the  peace  only. 

Squirrel,  a  typical  member  of  the  ro- 
dent family  Sciuridcc,  to  which  the  woodchuck 
(q.v.)  and  other  marmots  also  belong  as  the 
sub-family  Arctomyiiia.  The  squirrels  form  the 
sub-family  Sciuriiicr.  the  members  of  which  are 
of  slender  form  and  have  long  bushy  tails.  All 
of  the  squirrels  have  well-developed  clavicles 
and  the  two  bones  of  the  lower  leg  well- 
developed  and  distinct ;  the  premolar  teeth  are 
two  above  and  one  below,  but  the  first  upper 
one  is  small  and  usually  deciduous ;  the  molars, 
three  in  each  jaw,  broad,  tuberculate,  and 
rooted :  the  incisor  teeth  are  compressed  and 
the  palate  broad.  About  15  genera  with  very 
numerous  species  and  sub-species  are  distributed 
throughout  the  world  except  in  Australia.  The 
typical  species  are  diurnal  and  strictly  arboreal, 
but  some  of  the  ground-dwelling  species  are 
transitional  to  the  terrestrial  and  burrowing 
marmots    and    some    are    nocturnal.    They   are 
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chiefly  vegetarian,  but  differ  much  in  the  exact 
nature  of  their  food ;  most  of  them  partake 
more  or  less  of  an  animal  diet  and  many  habit- 
ually rob  the  nests  of  birds  of  both  eggs  and 
young.  In  cold  and  temperate  climates  most 
species  hibernate  more  or  less  completely  and 
gather  stores  of  nuts,  grains,  and  other  foods  for 
the  winter  months.  Some  species  are  known  to 
migrate  occasionally  in  large  numbers.  The 
species  are  of  small  or  moderate  size,  the  largest 
equaling  a  cat  and  the  smallest  a  mouse.  Squir- 
rels are  adaptable  creatures  and  live  under  a 
great  variety  of  climates  and  conditions,  the 
two  principal  centres  of  development  being  re- 
gions physically  so  different  as  the  Malayan  Is- 
lands and  North  America,  in  the  latter  of  which 
five  genera  and  120  species  occur. 

The  typical  genus  Sciunis  includes  species 
mostly  of  proportionately  large  size  with  mag- 
nificent bushy  tails,  no  cheek-pouches,  the  thumb 
rudimentary  and  without  nail,  and  the  first  up- 
per premolar  absent  or  minute.  Of  the  75  spe- 
cies, approximately,  of  this  genus,  fully  one 
half  are  Oriental.  Few  native  mammals  are 
better  known  or  m.ore  beloved  than  the  gray 
squirrel  (,S.  carolinensis),  sometimes  called  the 
cat  squirrel,  and,  in  its  melanistic  phase,  the 
black  squirrel.  It  abounds  in  hardwood  forests 
from  Canada  to  Florida  and  westward  to 
Minnesota,  and  in  the  lowlands  as  well  as  the 
mountainous  districts.  As  might  be  expected 
from  this  wide  range,  it  splits  into  a  number  of 
distinct  races.  This  species  reaches  a  length  of 
abount  20  inches,  of  which  the  tail  is  nearly 
one  half,  and  more  rounded  and  bushy  than 
in  any  other  species.  The  eye  is  large,  full,  and 
bright,  the  ears  erect  and  pointed,  but  not  tufted, 
and  the  color  rusty  gray  above,  more  or  less 
brown  along  the  back  and  paler  below.  In  the 
parks  and  more  open  parts  of  even  large  cities, 
wherever  suitable  trees  supply  a  home  and  a 
refuge  from  cats  and  dogs,  the  gray  squirrel  has 
become  semi-domcsticatcd. 

Its  active  arboreal  habits  and  sprightly  ap- 
pearance have  done  much  to  make  the  squirrel 
the  admitted  type  of  frolicsomeness  and  sport. 
The  food  consists  of  nuts,  acorns,  seeds,  fruits, 
etc.,  and  these  animals  evince  economic  and 
frugal  habits,  in  that  they  accumulate  during 
the  autumn  a  store  of  provisions,  which  is  de- 
posited in  the  nooks  and  crannies  of  trees.  The 
nest  and  dwelling-place  consists  of  a  spherical 
structure  formed  of  intertwined  twigs  with  at- 
tached leaves  lined  with  leaves  and  bark  and 
is  generally  placed  in  the  fork  of  a  bough, 
in  an  inaccessible  situation  in  the  top  of  a 
tall  tree.  Cavities  in  trees  are  similarly  lined 
and  serve  as  nurseries  and  shelters  in  which 
to  hibernate.  The  squirrels  exhibit  a'  great 
attachment  for  their  respective  nests,  one 
pair  generally  occupying  the  same  tree  and 
nest  for  a  long  period.  From  three  to  four 
young  are  produced  at  a  birth,  usually  in  June, 
the  young  remaining  in  the  parent  nest  until 
the  following  spring.  When  engaged  in  eat- 
ing, these  animals  grasp  the  nut  or  other 
fond  in  their  fore-paws,  sitting  meanwhile  on 
their  haunches,  and  gnawing  off,  by  aid  of  their 
powerful  teeth,  the  hard  outer  coverings,  and 
even  peeling  the  kernel  before  eating  it.  The 
bushy  tail  of  the  squirrel,  besides  serving,  when 
folded  round  the  body,  to  retain  the  heat,  assists 
through  its  outspread  hairs  in  supporting  the 
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animal  in  its  aerial  leaps,  a  function  subserved 
in  other  squirrels  by  special  developments  of  the 
skin. 

Before  the  deforestation  of  this  country  had 
destroyed  so  many  of  its  natural  haunts  this 
species  was  extremely  abundant  and  not  only 
sometimes  raided  cultivated  fields  to  the  great 
loss  of  the  farmer,  but  sometimes  migrated  in 
great  numbers,  even  crossing  large  rivers  like 
the  Ohio.  Squirrel  shooting  is  a  favorite  pastime 
with  many,  and  were  it  not  for  the  destruction 
which  it  entails  of  such  lovable  and  sprightly 
animals  could  be  commended  as  one  of  the  pleas- 
antcst  of  sports,  the  pursuit  of  which  takes  one 
into  forests  of  noble  old  trees  in  the  most  ex- 
hilarating season  of  the  year.  It  necessitates  long 
cross-country  walks  without  the  assistance  of  a 
dog,  and  requires  a  quick  eye  and  steady  hand 
to  bring  down  the  alternately  appearing  and 
disappearing  game  as  it  leaps  and  bounds  among 
the  topmost  branches  or  projects  itself  through 
space  from  tree  to  tree.  The  practice  of  the 
Kentucky  pioneers  of  "barking"  squirrels  has 
been  too  often  graphically  described  by  Audubon 
and  others  to  require  more  than  a  passing  com- 
ment. 

The  fox  squirrel  (S.  rufivcntcr),  which  now 
inhabits  almost  exclusively  the  pine  forests  of 
the  Southern  States,  is  a  large  species.  The 
body  is  14  inches  in  length,  and  the  tail  12. 

The  color  is  usually  a  rusty  gray  or  clay 
color,  whitish  below  and  tending  on  the  tail 
to  rufous,  margined  with  black;  the  top  of  the 
head  black  and  the  nose  and  ears  white.  The 
colors  are,  however,  exceedingly  variable,  rang- 
ing from  gray  to  deep  black.  The  tail,  though 
large,  is  less  bushy.  Hatter,  and  the  hair  coarser 
than  in  the  gray  squirrel.  Some  of  the  varieties 
of  the  fox-squirrel  extend  northward  through 
the  mountains  to  New  York  and  westward  to  the 
Dakotas,  but  have  been  nearly  exterminated  in 
most  places  and  none  are  quite  so  large  as  the 
typical  southern  race.  In  general  the  habits  of 
the  fox-squirrel  differ  little  from  those  of  the 
gray  squirrel,  but  in  the  South  at  least  it  does 
not  hibernate  nor  store  food,  which  consists 
largely  of  fruits,  green  corn,  etc.  Because  of 
Its  large  size  it  is  much  sought  for  food  by  the 
natives. 

Of  all  our  squirrels  the  most  abundant  and 
best  known  in  the  northeastern  United  Slates 
is  the  red  squirrel  or  chickaree  (S.  Iiudsoiiicus) 
which,  like  the  others,  splits  into  several 
sub-species  and  with  related  western  species 
occupies  British  America  and  the  northern 
half  of  the  United  Slates.  In  the  east  the 
high  mountains  of  North  Carolina  are  the 
southern  limit  of  its  range.  The  body  is 
eight  and  the  rather  thinly  haired  tail  six  inches 
long,  the  color  bright  rusty  red  above,  yellowish 
gray  to  light  gray  on  the  sides  and  below.  Of 
all  the  st|uirrels  this  species  is  the  most  active, 
noisy  and  mischievnus,  constantly  tearing  over 
the  ground  and  through  the  trees,  playing,  quar- 
reling, and  chattering  with  its  fellows.  In  most 
places  it  continues  active  throughout  the  winter. 
It  breeds  and  sleeps  in  warm,  lined  nests  in 
hollow  trees  or  old  nests  of  crows  and  other 
large  birds  roofed  over  with  twigs,  leaves,  and 
bark  of  grape  vines,  etc.;  they  also  Imvc  bur- 
rows, used  partly  as  retreats,  i)arlly  as  one  of 
their  numerous  storehouses  for  food,  Besides 
nuts,   etc.,    red    squirrels   feed    largely   upon    the 
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seeds  of  spruce  and  liemlock  cones  whicli  they 
extract  with  great  skill;  and  they  are  uweterate 
robbers  of  birds'  nests,  as  well  as  of  the  farmers 
corn  cribs.  A  remarkable  fact  is  that,  though 
so  much  inferior  in  size,  this  species  frequently 
expels  the  gray  squirrel  from  certain  areas,  and 
it  is  true  almost  everj-^vhere  in  the  New  England 
and  Middle  States  that  the  former  is  mcreasing 
and  the  latter  decreasing  m  numbers. 

The  ''round  squirrels  {Tamiasand  hutaimas) 
are  provided  with  a  pair  of  large  cheek  pouches 
and  a  well-developed  nad  on  the  thumb.  Ihe 
skull  is  relatively  light  and  narrow,  the  hrst 
upper  premolar  minute  or  absent,  the  tail  small 
and  little  bushy,  and  the  colors  striped,  ihe 
species  and  races  are  numerous,  all  but  one 
Eurasiatic  species  being  North  American.  Ihe 
eastern  chipmunk  or  ground  hackee  (T.  stnatus) 
is  abundant  everywhere  in  open  woods  from 
New  England  to  Georgia,  a  distinct  variety  re- 
placing it  farther  north. 

Sbermophilus  is  a  genus,  represented  b> 
numerous  species  in  western  North  America 
and  one  in  northern  Asia  and  Europe,  transi- 
tional between  the  ground  squirrels  which  they 
closely  resemble  in  appearance  and  habits,  and 
the  marmots.  Indeed  they  are  ordinarily  called 
striped  marmots  and  by  some  zoologists  are 
placed  in  the  family  Arctomyina.  They  all  have 
large  cheek  pouches,  well  developed  upper  pre- 
molars, and  usually  short  tails;  but  vary  greatly 
in  colors  and  their  pattern.  5.  tndccembneatus 
is  marked  with  six  light  longitudinal  stripes  al- 
ternating with  seven  rows  of  white  dots  on  a 
brown  ground.  It  is  an  abundant  species  on  the 
prairies  as  far  east  as  Illinois. 

Lastly  come  the  flying  squirrels,  the  Ameri- 
can species  of  which  belong  to  the  genus  Scntr- 
oftenis.  In  the  absence  of  cheek-pouches  and 
some  other  features  of  their  organization  these 
remarkable  animals  more  closely  resemble  the 
tvpical  squirrels  than  the  ground-squirrels  but 
depart  widely  from  these  and  all  other  North 
American  mammals  in  the  possession  of  a 
denselv  hairy  fold  of  skin  extending  along  the 
sides  and  connecting  the  fore  and  hind  legs, 
forming  a  parachute  which,  when  extended,  sup- 
ports the  animal  on  its  flying  leaps  from  tree 
to  tree  The  tail  also  assists  in  this  function, 
the  dense  fine  fur  spreading  at  the  sides  like  the 
vane  of  a  feather.  The  common  species  (6. 
volans)  is  found  throughout  the  eastern  half  of 
the  United  States  north  to  :\laine,  where  it  is 
replaced  by  a  distinct  species.  See  Flying 
Squirrel.  . 

The  squirrels  of  Europe  in  general  resemble 
ours  but  are  less  numerous.  Many  of  the  Afri- 
can and  especially  those  of  Borneo  and  neigh- 
boring islands,  are  remarkable  for  their  large 
size,  conspicuously  striped  fur,  tufted  ears,  or 
other  peculiarities. 

Consult :  Allen,  'Bull.  Geol.  Geog.  Sur.  Ter- 
ritories,' Vol.  IV.  (Washington  1878)  ;  Allen, 
'  North'  American  Arboreal  Squirrels,". American 
Naturalist,'  1899;  Bailev,  'Prairie  Ground  Squir- 
rels »  Bull.  Biological  Soc.  of  Washington,  1893; 
Stone  and  Cram,  'American  Animals'  (New 
York  1900).  J.    Percy    Moore, 

University  of  Pennsylvania. 

Squirrel-corn,  or  Turkey-corn,  a  delicate, 
succulent,  papaveraceous  plant  (Bicuculla  cana- 
tietisis),  found  in  rich  woods  in  North  America. 


It  has  much  dissected  leaves,  glaucous  beneath, 
rising  from  the  ground,  and  simple  scapes  from 
which  depend  the  peculiar,  cordate-ovate  corollas 
in  racemes,  each  flower  with  four  petals,  the  two 
outer  oblong  and  concave,  with  short  rounded 
spurs  at  the  base,  and  parted  at  the  other  end 
to  show  the  much  crested  coherent  tips  of  the 
other  two.  They  are  greenish-white  tmged  with 
rose-color,  and  are  fragrant.  The  pcrenmal 
rootstalk  is  creeping  and  bears  many  small  yel- 
lowish tubers,  scarred  by  fallen  petioles  which 
have  suggested  the  common  names,  and  also  tnat 
of  turkey-corn. 

Squirrel  Hake.  See  H.\kes. 
Squirrel-monkey,  a  small  American  mon- 
key of  the  genus  Chrysothrix.  These  are  active, 
tree-hunting,  gentle  little  creatures,  with  long, 
rather  bushv  and  squirrel-like  tails  and  tufted 
ears,  and  are  lively  and  aflfectionate  as  pets.  A 
widely  familiar  species  is  the  Brazilian  (C. 
sciiirea),  which  is  grizzled  gray,  with  whitish 
paws  and  the  tail  black  at  the  tip. 

Squirrel-tail  Grass.     See    Gr.-^sses    of   the 
United  St.\tes.  ,, 

Srinagar,  sri-na-giir',   or   Serinagur,   ser  1- 
na-goor'    (signifying    "Holy    City").    ^=1?"^  .  ° 
Cashmere,  or  Kashmir    (q.v.)    m  the  beautiful 
Yalley  of  the  same  name,  on  the  Jehlam  Kiver. 
occupies  a  lofty  position,  about  5,000  feet  above 
sea-level     It  extends  about  two  miles  along  the 
river  which,  with  its  windings,  and  the  numerous 
vessels  plving  upon  it,  has  a  very  picturesque  ap- 
pearance, but  the  surrounding  low  marshes  make 
the  climate  unhealthful.     It   is  poorly  fortihed 
although   commanding   a   site  which   permits  ot 
making  it  a  great  stronghold.     Its  wooden  biiild- 
ings  are  often  destroyed  by  fire,  and  few  of  them 
deserve    notice.    The    Jama    Musjid,    or    Great 
Mosque,    celebrated    mostly    for    its    enormous 
dimensions,  has  a  rude  dome  and  spire ;  another 
mosque  of  wood  is  curiously  Chinese  in  charac- 
ter.    There  are  numerous  gardens,  and  a  beauti- 
ful  lake   east  of  the  town   marks  the   scene  of 
]\Ioore"s  'Lalla  Rookh.'     Srinagar  manufactures 
attar  of  roses,   shawls,  leather,  paper,  firearms, 
etc.     Pop.  (1901)  122,536. 

Staal  de  Launay,  stal  da  l6-na.  Marguerite 
Jeanne  Cordier,  B.\roness  de,  French  author: 
b.  Paris  1693;  d.  there  16  June  1750.  Slie  was 
the  daughter  of  a  poor  painter  named  Cordier, 
was  brought  up  at  the  convent  of  Saint  Louis  at 
Rouen,  and  adopted  her  mother's  name,  De 
Launay.  In  1711  she  entered  the  service  of  the 
Duchess  du  Maine  as  fcmvie  dc  chambre.  Not 
long  afterward  she  became  amanuensis  and  com- 
panion to  the  duchess  and  remained  in  her  house- 
hold for  many  years.  In  1718  she  was  implicated 
in  the  Cellamare  conspiracy  and  was  sent  to  the 
Bastile  for  two  years.  In  i735  she  was  married 
to  Baron  de  Staal.  Her  'Memoires'  appeared 
in  1755  and  it  is  as  the  author  of  those  frank 
and  lively  pictures  of  the  humors  of  the  "court 
of  Sceaux»  that  she  is  known  to  posterity, 
though  she  wrote  also  two  comedies  and  some 
letters,  which  latter  were  published  in  1806. 
Consult  Sainte  Beuve,   'Portraits  Litteraires.' 

Stabat  Mater,  sta'bat  ma'ter  ("The  Mother 
stood"  ) ,  first  words,  and  title  of  a  celebrated  hymn 
on  the  Crucifixion ;  its  authorship  is  assigned  to 
Jacopone  da  Todi.  a  disciple  of  Saint  Francis  de 
Assisi.  in  the  13th  century.  It  has  been  set  to 
music  by  several  of  the  great  composers,  mclud- 
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ing  Palestrina,  Pergolesi,  Haydn,  Rossini,  and 
Dvorak.  The  composition  of  Pergolesi,  for  two 
voices  with  accompaniment,  is  the  most  cele- 
brated, but  that  of  Rossini  is  the  most  popular  in 
the  concert  room.  The  hymn  as  given  in  the 
'Breviarium  Romanum'  office  of  the  festival  of 
the  Seven  Dolors  of  the  Blessed  Virgin  Mary 
(Friday  after  Passion  Sunday)  is  as  follows : 

Stabat   mater   dolorosa, 
Juxta  crucem  lacrymosa, 

Dum  pendebat  filius, 
Cujus  aniniam   gementem, 
Contristatam  et  dolentera 

Pertransivit   gladius, 
O  quam  tristis  et  afflicta 
Fuit  ilia  benedicta 

Mater  Unigeniti. 
QuiE  mcerebat  et  dolebat 
l*ia  mater,  dum  videbat 

Nati  poenas  inclyti. 
Quis  est  homo  qui  non  fleret 
Christi  matrem  si  videret 

In  tanto  supplicio? 
puis  non  posset  contristari, 
Piam  matrem  contemplari 

Dolentem  cum  filio. 
Pro  peccatis  suse  gentis 
Vidit  Jesum  in   tormentis, 

Et  iiagellis  subditum; 
Vidit  suum  dulcem  natum 
Moriendo  desolatum^ 

Dum  emisit  spiritum. 
Eia  mater,  fons  amoris. 
Me  sentire  vim  doloris 

Fac,  ut  tecum  lugeam. 
Fac  ut  ardeat  cor  meum 
In  amando  Christum  Deum 

Ut  illi  complaceam. 
Sancta  mater,  istud  agas, 
Crucifixi  fige  plagas 

Cordi  meo  valide. 
Tui  Nati  vulnerati. 
Tarn  dignati  pro  me  pati, 

Poenas  mecum  divide. 
Fac  me  tecum  pie  flere, 
Crucifixp  condolere. 

Donee  ego  vixero. 
Juxta  crucem  tecum  stare, 
Et  me  tibi  sociare. 

In  planctu  desidero. 
Virgo  virginum  prsclara, 
Mihi  jam  non  sis  amara, 

Fac  me  tecum  plangere; 
Fac  ut  portem  Christi  mortem, 
Passionis  fac  consortem 

Et  plagas  recolere. 
Fac  me  plagis  vulnerari, 
Fac  me  cruce  inebriari, 

Et  cruore  filii. 
Flammis  ne  urar  accensus, 
Per  tc.  Virgo,  sim  defensus 

In  die  judicii. 
Fac  me  cruce  custodiri, 
Mortc  Christi  pra^muniri, 

Confoveri  gratia. 
Ouando  corpus  morietur, 
Fac  tit  anima?  donetur 

Paradisi  gloria. 

Stabillite.  This  new  smokeless  powder, 
invented  by  Hudson  Maxim,  in  recent  tests 
made  in  cannon  both  large  and  small,  has  given 
far  higher  ballistic  results  than  have  ever  here- 
tofore been  obtained  by  other  powders  anywhere 
in  the  world.  "Stabillite."  furthermore,  pos- 
sesses the  great  advantage  that  no  volatile  mat- 
ter is  employed  in  its  manufacture,  and  conse- 
quently it  reijuires  no  drying  after  manufacture, 
but  is  ready  for  use  immediately.  For  this 
reason  it  undergoes  no  change  whatever  by 
keeping  for  any  length  of  time. 

Stachys,  sta'kis,  a  genus  of  perennial  and 
annual  lierbs  and  a  few  shrubs  of  the  order 
Labiatcr.  The  species,  of  which  there  are  about 
150,  are  natives  of  mild  climates.  They  have 
simple,  opposite  leaves,  small,  white,  yellowish, 
red  or  purple  ilowcrs  in  axillary  whorls  or  ter- 
minal   spikes.     They   are    mostly    foiuul    in    low 


moist  ground,  but  though  several  are  attractive 
when  in  flower  they  are  little  cultivated. 

Sta'dium,  a  Greek  measure  of  125  paces, 
or  625  Roman  feet,  equal  to  606  feet  9  inches 
English ;  consequently  the  Greek  stadium  was 
somewhat  less  than  our  furlong.  It  was  the 
principal  Greek  measure  of  length.  This  term 
was  also  applied  to  tlie  course  for  foot-races  at 
Olympia  in  Greece,  which  was  exactly  a  stadium 
in  length.  The  name  was  also  given  to  all  other 
places  throughout  Greece  wherever  games  were 
celebrated. 

Stadtholder,  stat'h6l"der,  a  title  given  in 
the  Netherlands  to  a  governor  of  a  province  who 
was  also  commander-in-chief  of  the  forces.  This 
title,  however,  received  its  special  significance  in 
1580,  when  the  provinces  of  Holland  and  Zealand 
revolted  against  the  authority  of  Spain,  and 
unitedly  accepted  William,  prince  of  Orange,  as 
their  stadtholder.  The  prince  was  assassinated 
before  lie  was  formally  invested  with  this  office, 
btit  the  title  was  conferred  on  his  son.  Prince 
Maurice,  and  remained  as  the  hereditary  title  of 
the  chief  of  the  state  until  Holland  was  annexed 
by  France  in  1802.  This  title  was  finally  dropped 
in  1814,  when  the  Prince  of  Orange  was  recalled 
from  England  and  declared  king  of  the  Nether- 
lands by  an  assembly  of  notables. 

Stael-Holstein,  sta'el-hol'stin  (Fr.  stiicl 
61-stah),  Anne  Louise  Germaine  Necker, 
Baroness  de,  French  author:  b.  Paris  22  April 
1766;  d.  there  14  July  1817.  She  was  the  only 
child  of  Jacques  Necker,  Swiss  banker  and  minis- 
ter of  finance  to  Louis  XVI.  Necker's  house 
was  the  resort  of  the  most  distinguished  men  of 
the  capital ;  every  week  on  a  certain  day  were 
assembled  in  the  salon  of  Madame  Necker  the 
most  eminent  scholars  of  the  day,  as  Marmontel, 
Raynal,  Grimm,  Thomas,  etc.  The  encourage- 
ment the  young  girl  received  in  this  society,  and 
the  various  excitements  which  it  furnished  to  her 
faculties,  had  an  important  influence  on  the  for- 
mation of  her  mind.  To  these  she  owed  that 
rare  conversational  power  for  which  she  was  so 
remarkable,  with  that  inclination  to  ingenious, 
brilliant,  and  striking  theories,  which  appears  in 
her  earlier  works.  Her  earliest  productions  were 
'Sophia.*  a  comedy  (1786),  and  two  tragedies, 
<Lady  Jane  Grey*  and  'Montmorency.*  Her 
'Lettrcs  sur  les  Ouvrages  et  le  Caraclere  dc  J.  J, 
Rousseau*  (1788),  first  attracted  the  public 
notice.  In  1786  she  was  married  to  the  Baron 
de  Stael-Holstein,  Swedish  ambassador  at  the 
French  court,  a  man  much  older  tlian  herself, 
whose  suit  was  favored  by  Madame  Necker's 
desire  that  her  daughter  shotdd  marry  a  Protes- 
tant. 

The  breaking  out  of  the  Revolution  (1789) 
exercised  a  powerful  intluence  both  on  her  mind 
and  fate.  The  first  period  of  her  father's  service 
in  the  ministry  (  1777-81  )  brought  his  family  into 
connection  with  the  great  world  and  public 
affairs.  During  Robespierre's  asceiulency  she 
exerted  herself  to  save  the  victims,  and  published 
a  powerful  and  eloquent  'Defense  of  llieyueen.' 
After  the  insurrection  of  10  Aug.  1702  she  fled 
in  Septeinbcr  to  her  father's  house  at  Coppet  in 
Switzerland,  which  now  became  the  refuge  of  the 
I'Vench  fugitives.  When  Sweden  recognized  the 
French  r<'piiblic,  her  busb.Tiul  was  again  sent  as 
ambassador  to  Paris,  whither  she  returned  ift 
1795.    The  government  of  the  Directory  gave  her 
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an  opportunity  of  effecting  the  recall  of  some  of 
the  emigrants.  Barras  became  her  friend ;  and 
she  acquired  so  much  influence  that,  on  Talley- 
rand's return  from  America  in  1796,  she  obtained, 
through  Barras,  his  appointment  to  the  ministry 
of  foreign  affairs.  To  this  period  also  belong 
two  political  pamphlets,  'Sur  la  Paix'  and  'Sur 
la  Paix  interieure,^  which  contain  her  views  re- 
specting the  situation  of  France  in  1795,  and  ex- 
press the  remarkable  opinion  that  France  could 
arrive  at  limited  monarchy  only  through  military 
despotism.  In  1796  appeared  her  ^De  ITnfluence 
des  Passions  sur  le  Bonheur  des  Individus  et  des 
Nations,'  which,  though  characterized  by  enlight- 
ened views,  does  not  contain  any  complete  expo- 
sition of  the  subject.  Her  connection  with  her 
husband,  who  died  in  1802,  whose  tastes  were 
different,  and  whose  talents  were  inferior  to  hers, 
had  been  from  the  first  marked  by  coldness ;  and 
when  she  became  desirous  of  securing  the  prop- 
erty of  their  children  from  the  effects  of  his  lav- 
ish habits,  a  separation  took  place ;  but  his  in- 
firmities rendering  the  services  of  his  friends 
necessary  to  him,  she  again  joined  him.  Bona- 
parte she  saw  for  the  first  time  in  1797,  on  his 
return  to  Paris,  after  the  peace  of  Campo- 
Formio.  His  brilliant  reputation  excited  her  ad- 
miration, but  this  soon  gave  way  to  fear  and 
aversion.  The  danger  w-hich  threatened  Switz- 
erland led  her  back  to  Coppet ;  but  when  Geneva 
was  incorporated  with  France  she  hastened  back 
to  Paris,  to  cause  her  father's  name  to  be  struck 
from  the  list  of  emigrants.  But  some  observa- 
tions of  Necker  in  his  'Dernieres  Vues  de 
Politique  et  des  Finances'  (1802)  offended  the 
first  consul,  who  caused  the  work  to  be  attacked 
in  the  journals. 

Madame  de  Stael  was  banished  to  a  distance 
of  40  leagues  from  Paris,  under  pretense  that 
she  had  given  her  father  false  information  of 
the  state  of  France.  During  her  banishment  she 
lived  with  her  father  at  Coppet,  but  spent  much 
time  in  traveling.  Her  literary  reputation  was 
meanwhile  increased  by  her  <De  la  Litterature 
consideree  dans  ses  Rapports  avec  les  Institu- 
tions sociales'  (1802),  and  her  <Delphine> 
(1802).  The  former  attracted  many  assailants, 
among  whom  Fontanes  was  the  ablest  and 
acutest.  Her  romance  <Delphine'  contained  a 
faithful  picture  of  herself  as  she  was  in  her 
youth  —  separated  from  the  multitude  by  genius 
and  sensibility,  and  struggling  against  the  re- 
straints of  custom  and  lier  sex.  In  1803  she 
made  a  visit  to  Germany,  and  lived  for  about  a 
year  in  Weimar  and  Berlin.  She  paid  a  visit  to 
Italy  in  1805,  and  the  fruit  of  her  journey  was 
'Corinne  ou  I'ltalie'  (1807),  which  combines  in 
a  happy  manner  the  charms  of  romance  with  a 
faithful  picture  of  Italy.  It  was  finished  in 
France,  and  was  no  sooner  published  than  she 
was  ordered  to  quit  this  country,  upon  which 
she  returned  to  Coppet.  Here  she  wrote  'Essais 
dramatiques,'  and  finished  (1809)  her  work  on 
Germany  ('De  I'Allemagne' ).  She  then  went 
to  France  to  get  it  printed,  but  before  it  could 
be  published  the  printed  copies  were  seized  by 
the  police,  and  she  was  ordered  to  quit  France. 
It  first  appeared  entire  at  London  in  1813.  This 
yvork  gave  the  French  the  first  intimation  of  the 
intellectual  development  of  Germany. 

Returning  to  Coppet  from  France,  Madame 
de  Stael  w-as  subjected  to  new  persecutions,  and 
was  forbidden  to  go  farther  from  her  residence 


than  two  leagues.  But  in  the  spring  of  1812  she 
escaped,  and  passing  through  Vienna  to  Moscow, 
on  the  approach  of  the  French  army  went  to 
Saint  Petersburg,  and  soon  after,  in  the  autumn 
of  18 12,  to  Stockholm.  From  Stockholm  she 
went  to  England,  where  she  was  received  with  the 
most  flattering  attention.  Here  was  published 
her  'Reflexions  sur  le  Suicide,'  and  *Zulma  et 
trois  Nouvelles.'  After  a  long  exile,  described 
in  her  <Dix  Annees  d'Exil,*  she  landed  at 
Calais  in  1814.  After  the  Restoration  in  1815 
she  returned  to  Paris,  and  was  received  with 
great  distinction.  She  also  received  from  the 
government  public  stock  to  the  amount  of 
2,000.000  francs,  due  to  her  father  by  the  treasury 
at  the  time  of  his  dismissal  from  office.  Sur- 
rounded by  a  happy  domestic  circle,  esteemed 
and  courted  by  the  most  eminent  men  of  the 
capital,  she  lived  in  Paris,  with  the  exception  of 
a  short  absence,  till  her  death,  and  nntil  her  last 
sickness  she  was  employed  on  her  'Memoires  et 
Considerations  sur  les  principaux  Evenements  de 
la  Revolution  Frangaise*  (1819).  By  her  will  it 
was  made  known  that  in  iSra  she  had  been  mar- 
ried a  second  time  to  a  M.  de  Rocca,  a  young 
officer  of  hussars,  who,  suffering  from  wounds 
received  in  Spain,  had  quitted  the  service,  and 
come  to  reside  at  Geneva,  where  she  became 
acquainted  with  him. 

Consult  <Life>  by  Norris  (1853)  ;  d'Hausson- 
ville,  <Le  Salon  de  ^ladame  Necker'  (1882); 
Lady  Blennerhasset,  <Frau  von  Stael'  (1888-9); 
Brunetiere,  *  Evolution  de  la  Critique'  (1890); 
Sorcl.  <Madame  de  Stael'  (1890);  Faguet, 
<PoHtiques  et  Moralistes'    (Vol.  I.,  1898). 

Staff,  in  the  army,  a  body  of  officers  whose 
duties  refer  to  an  army  or  regiment  as  a  whol?, 
and  who  are  not  attached  to  particular  subdivi- 
sions. The  staff  includes  the  general  officers 
commanding  divisions,  district  brigades,  etc., — 
the  officers  of  the  quartermaster-general's  and 
the  adjutant-general's  departments,  called  the 
general  staff;  officers  attached  to  commanding 
general  officers  as  military  secretaries  and  aides- 
de-camp,  called  the  personal  staff;  officers  em- 
ployed in  connection  with  the  civil  departments 
at  the  war  office :  and  those  engaged  in  recruiting 
and  garrison  work.  See  General  Staff  of  the 
United  States  ^-Vrmy. 

Staff,  an  artificial  stone  or  cement  used  to 
cover  or  ornament  large  buildings  and  struc- 
tures built  for  temporary  occupation.  It  is  made 
chiefly  of  powdered  gypsum  or  plaster  of  Paris, 
with  a  little  cement,  glycerin,  and  dextrine, 
mixed  with  water  until  it  is  about  as  thick  as 
molasses,  when  it  may  be  cast  in  molds  into  any 
shape.  To  strengthen  it  coarse  cloth  or  bag- 
ging, or  fibres  of  hemp  or  jute,  are  put  into  the 
molds  before  casting.  It  becomes  hard  enough 
in  about  a  half  hour  to  be  removed  and  fastened 
on  the  building  in  construction.  Staff  may 
easily  be  bent,  sawed,  bored,  or  nailed.  Its 
natural  color  is  murky  white,  but  it  may  be  made 
of  any  tint  to  resemble  any  kind  of  stone,  and 
may  be  painted  and  gilded. 

Staff  was  invented  in  France  about  1876  and 
was  used  in  the  construction  and  ornamentation 
of  the  buildings  of  the  Paris  expositions  of  1878 
and  of  1890.  It  was  also  largely  used  in  the 
construction  of  the  buildings  of  the  Columbian 
Exhibition  at  Chicago  in  1803,  and  at  the  Omaha 
and  Buffalo  expositions  in  i8g8  and  1901.    With- 
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out  this  cheap  and  easily  worked  material  the 
great  and  splendid  buildings  would  have  been 
impossible,  for  they  were  little  more  than  skele- 
tons of  iron  and  timber  covered  with  staff. 

Staff  is  well-nigh  fireproof.  Frost  does  not 
hurt  it.  Rain  has  little  effect  upon  it.  A  drip 
injures  il.  As  a  veneer  for  the  ordinary  exposi- 
tion building  it  lasts  scarcely  ten  years,  for  the 
reason  that  these  buildings  have  inadequate 
foundations.  They  settle  and  force  cracks  in  the 
walls.  When  anchored  to  brick  buildings  or 
spread  on  expanded  lath,  staff  will  doubtless 
prove  to  be  a  serviceable  outside  finish,  easily 
repaired  and  moderate  in  cost.  Its  fitness  for  a 
permanent  finish  is  beginning  to  receive  the  at- 
tention of  American  builders. 

Staff,  in  music,  the  five  parallel  lines,  and 
their  intermediate  spaces  on  which  the  notes, 
sharps,  flats,  and  other  musical  characters  are 
placed.    See  Music. 

Staff  Colleges  and  Schools,  military  insti- 
tutions for  the  advanced  instruction  of  officers 
desirous  of  being  placed  on  the  staff  of  the  army. 
See  Army;  General  Service  and  Staff  Col- 
lege; Military  Schools. 

Staffa,  staf'a,  Scotland,  a  small  island  of 
the  inner  Hebrides,  situated  five  miles  west  of 
Mull.  It  is  celebrated  for  its  basaltic  pillars  and 
natural  caves,  the  most  noted  of  which  is  Fin- 
gal's  Cave.  The  island,  which  is  one  half  mile 
in  diameter,  consists  of  columnar  basalt  capped 
by  a  shapeless  mass.  This  gives  the  interior  of 
the  caves  almost  architectural  forms.  Fingal's 
Cave  extends  227  feet  inward,  and  the  opening 
is  an  arch  66  feet  high.  The  floor  is  covered 
■with  from  9  to  18  feet  of  water. 

Stafford,  staf'ord,  Henry,  duke  of  Bucking- 
ham.    See  Buckingham,  Dukes  of. 

Stafford,  William  Howard,  Viscount,  an 
English  statesman:  b.  30  Nov.  1614;  executed  on 
Tower  Hill  29  Dec.  1680.  He  was  the  son  of 
the  2oth  earl  of  Arundel,  the  well-known  col- 
lector of  the  Arundelian  marbles.  In  November 
1640  he  was  created  Viscount  Stafford.  He  was 
brought  up  in  the  Roman  Catholic  faith,  and 
adhered  during  the  civil  wars  to  the  royal  cause ; 
but  after  the  Restoration  he  was  frequently  found 
in  opposition  to  the  court,  although  he  appears 
never  to  have  played  an  important  part  as  a 
legislator.  He  was  singled  out  by  Titus  Oates, 
the  contriver  of  the  "popish  plot,"  as  one  of  his 
chief  victims.  On  23  Oct.  1678  Oates  deposed 
before  the  House  of  Commons  that  upon  the 
subversion  of  the  kingdom  by  the  Jesuits,  Lord 
Stafford  was  to  have  the  appointment  of  pay- 
master of  the  army;  and  on  the  30th  the  accused 
nobleman  was  committed  to  the  Tower,  with 
other  Catholic  peers  against  whom  similar 
charges  had  been  preferred.  After  lying  two 
years  in  prison,  he  was  brought  to  trial  on  a 
charge  of  high  treason  30  Nov.  1680.  During  a 
trial  of  seven  days  he  defended  himself  by  point- 
ing out  the  weakness  of  Oates'  evidence,  so  that 
Evelyn,  who  was  present,  thought  "such  a  man's 
testimony  should  not  be  taken  against  the  life 
of  a  dog."  Nevertheless  a  verdict  of  guilty  was 
pronounced  by  a  vote  of  55  to  31.  He  was  exe- 
cuted three  weeks  afterward. 

Stafford,  England,  capital  of  Staffordshire, 
on  tlie  River  Sow,  25  miles  southeast  of  Crewe. 
The  principal  buildings   include   the   Church  of 


Saint  Mary's,  which  has  fine  stained  glass  and 
many  interesting  monuments  ;  Saint  Chads,  a  fine 
old  Norman  church ;  a  stately  county  hall ;  a 
borough  hall,  containing  a  museum,  and  the 
market  hall ;  hospital,  asylum,  a  Latin  school 
(1550),  technical  schools,  and  a  theatre.  The 
town  has  extensive  tanneries  and  manufactures 
leather  goods,  engineering  and  electrical  works. 
In  the  neighborhood  is  Staft'ord  Castle.  Many 
ancient  buildings  like  High  House  attest  to  the 
antiquity  of  the  town.     Pop.  (1901)  20,894. 

Stafford  Springs,  Conn.,  borough  in  Tol- 
land County ;  on  the  Willimantic  River,  and  on 
tlie  Central  Vermont  Railroad ;  about  48  miles 
north  of  New  London  and  18  miles  northwest  of 
Willimantic.  It  is  in  an  agricultural  and  a 
manufacturing  section  of  the  State.  The  chief 
manufacturing  establishments  are  woolen  mills, 
iron  works,  machine  shops,  flour  mill,  creameries, 
and  tobacco  works.  There  are  Protestant  Epis- 
copal, Roman  Catholic,  Congregational,  and 
Methodist  Episcopal  churches.  The  educational 
institutions  are  a  public  library,  founded  in  1874, 
a  high  school,  and  public  and  parish  schools. 
The  national  bank  has  a  capital  of  $50,000; 
there  is  one  savings  bank.  Stafford  Springs  is 
a  favorite  resort  for  health  seekers  on  account 
of  the  mineral  springs.  Pop.  (1890)  2,353; 
(1900)  2,460. 

Staffordshire,  staf'ord-shir,  England,  a 
midland  county,  with  an  area  of  1,128  square 
miles.  The  Moorlands  is  a  hilly  district  at  the 
north,  intersected  by  deep  valleys.  The  surface 
is  mostly  undulating.  The  Trent  is  the  chief 
river  and  its  tributaries  are  the  Sow,  Tame, 
Blythe,  and  Dove.  Few  valleys  are  fertile  in 
the  central  portion.  In  the  south  are  important 
iron  and  coal  deposits.  The  Dudley  and  Pot- 
tery coalfields  contain  several  hundred  collieries, 
and  produce  large  quantities  of  ironstone.  Im- 
portant copper-pits  are  found  near  Warslow, 
while  on  the  banks  of  the  Dove  at  the  north, 
colored  marble  alabaster,  mill  stones,  and  chalk, 
are  found.  The  clay  for  pottery  whicli  makes 
the  Wedgewood  ware  famous  is  taken  from  the 
"Potteries"  district  of  North  Staffordshire, 
where  extensive  china  and  pottery  factories  exist. 
The  manufacture  of  various  metals  is  extensive, 
also  leather,  silk,  wool,  linen,  and  sailcloth.  The 
important  towns  arc  Stoke-upon-Trcnt,  Burton, 
Wolvcrliamplon,  Wallsall,  Handsworth,  and 
Smelhwick.     Pop.  (1901)  1,234,382. 

Stag.     See  Deer. 

Stag-beetle,  a  beetle  of  the  family  Liicanidtr, 
in  which  the  jaws  of  the  males  are  greatly 
enlarged  and  studded  with  spike-like  i)ri>tu- 
berances  which  give  them  a  reseniMancc  to 
stag  antlers.  The  mandibles  of  the  females  are 
short,  of  smaller  size,  and  curved ;  and  the  club 
or  terminal  part  of  the  feelers  is  four-jointed. 
These  beetles  are  vegetable  feeders,  and  subsist 
upon  the  tender  leaves  and  other  parts  of  plants. 
The  larv.-e  are  found  in  trees,  into  the  substance 
of  which  they  burrow. 

Stage,  The  American.  In  order  to  convey 
to  the  reader  a  fair  understanding  of  the  progress 
of  the  American  theatre  since  i"05  it  is  pcrh.nps 
necessary  to  state  something  about  its  begin- 
nings, which,  indeed,  previous  to  17.SO.  are  in- 
volved in  much  obscurity.  Tony  Aston,  an 
English   stroller   of   some   celebrity,   visited    the 
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Southern  and  Middle  colonies  about  1730,  and 
gave  entertainments  at  New  York  and  perhaps 
other  places ;  and  there  is  some  evidence  that 
a  company  of  comedians  acted  plays  in  New 
York  in  1732;  but  it  was  not  until  1749  that  an 
organization  came  into  existence  of  which  we 
can  form  any  definite  judgment.  This  company 
attempted  to  open  a  playhouse  in  Philadelphia, 
and  Addison's  *Cato'  was  actually  performed; 
but  the  performers  were  arrested  and  admon- 
ished by  Recorder  Allen  to  give  up  the  under- 
taking. Thomas  Kean  was  the  principal  actor 
in  both  tragedy  and  comedy,  and  one  Murray 
seems  to  have  been  associated  with  him  in  the 
management.  Finding  Philadelphia  too  inhos- 
pitable, the  players  went  to  New  York,  where 
they  were  advertised  as  the  company  of  comed- 
ians from  Philadelphia,  and  gave  the  first  the- 
atrical season  of  which  we  have  any  connected 
account.  The  performances  were  given  in  a 
"convenient  room"  in  a  house  belonging  to  Rip 
\"an  Dam  in  Nassau  Street,  and  extended  over 
a  period  of  more  than  a  year  —  from  5  March 
1750  to  8  July  1751.  The  first  play  was  'Richard 
TIL,'  in  which  Kean  played  Richard.  So  far 
as  is  known,  the  company  appeared  in  15  plays 
and  9  farces.  Although  Mr.  Kean  formally  an- 
nounced his  withdrawal  from  the  stage  to  re- 
sume his  business  of  writing,  he  was  with  a 
company  called  the  "Virginia  Comedians"  at 
Annapolis  in  the  summer  of  1752,  when  Lewis 
Hallam  and  his  London  players  arrived  at  Wil- 
liamsburg, Va.  Besides  Mr.  Kean  there  were 
other  members  of  the  New  York  company 
among  these  "Virginia  Comedians."  Perhaps 
this  disposes  of  the  claim  usually  made  for 
Hallam's  company  as  being  the  first  regular 
theatrical  organization  in  America. 

Lewis  Hallam,  who  brought  a  company  of 
comedians  from  London  in  1752,  was  not  an 
actor  of  Liny  consequence  in  England,  nor  is  it 
likely  that  his  wife,  known  to  the  American 
stage  successively  as  Mrs.  Hallam  and  Mrs. 
Douglass,  was  an  actress  of  recognized  ability 
there.  William  Hallam,  w'ho  is  reported  to  have 
furnished  the  money  for  the  American  venture, 
was  not  the  manager  of  the  theatre  in  Good- 
man's Fields  where  Garrick  made  his  debut,  but 
of  a  theatre  of  no  importance  or  reputation  at 
the  Wells  in  Lemon  Street,  Goodman's  Fields. 
It  was  at  this  house  that  Mrs.  Hallam,  the  wife 
of  Lewis,  played  leading  parts  between  1746  and 
1751.  In  the  latter  year  she  had  a  benefit  at 
which  she  played  Desdemona,  with  her  husband, 
Lewis  Hallam,  as  Roderigo.  At  the  time  of 
this  benefit  the  American  venture  was  in  prepa- 
ration, and  one  Robert  Upton  was  sent  to  New 
York  to  prepare  for  the  coming  of  the  players. 
He  proved  false  to  his  trust,  and  attempted  to 
establish  a  theatre  on  his  own  account,  but  met 
with  little  encouragement  and  had  disappeared 
before  the  Hallams  came  to  Virginia. 

The  Hallam  company  reached  Yorktown  in 
June  1752,  and  began  playing  at  Williamsburg 
on  5  September  following,  the  opening  pieces 
being  'The  Merchant  of  Venice-"  and  'Lethe.* 
The  only  other  play  the  Hallam  company  is 
known  to  have  performed  at  Williamsburg  was 
'Othello,*  9  Nov.  1752.  From  Williamsburg 
Hallam  went  to  New  York,  where  he  arrived  in 
June  1753,  just  one  year  after  the  arrival  at 
Yorktown.  The  New  York  season  lasted  from 
17  Sept.  1753  until  18  March  1754.     Mrs.  Hal- 


lam played  the  leading  parts  in  both  tragedy 
and  comedy,  while  her  daughter.  Miss  Hallam, 
was  put  forward  in  farces.  Hallam  seldom 
appeared.  The  great  Shakespeare  roles  were 
divided  between  Malone  and  Rigby,  the  former 
playing  Shylock  and  Lear,  and  the  latter  Richard 
and  Romeo.  From  New  York  the  company  went 
to  Philadelphia,  where  the  engagement  was  lim- 
ited to  24  performances  and  one  night  for  the 
benefit  of  the  poor.  The  season  began  15  .\pril 
1754  and  closed  in  June.  This  ended  the  the- 
atrical campaign  of  Lewis  Hallam  the  elder,  who 
retired  with  his  family  to  Jamaica,  where  he  died 
soon  afterward. 

A  year  or  two  after  Mr.  Hallam's  death  his 
widow  married  David  Douglass,  who  organized 
a  theatrical  company  in  Jamaica  in  1758  for 
another  American  campaign,  with  JNIrs.  Douglass 
as  his  chief  attraction.  Besides  his  mother, 
young  Lewis  Hallam  was  the  only  member  of 
Mr.  Douglass'  company  who  had  previously  ap- 
peared in  the  New  York  and  Philadelphia  the- 
atres. He  had  already  become  a  full-fledged 
tragedian,  although  he  was  only  in  his  20th  year, 
sharing  the  leading  parts  in  tragedy  and  comedy 
with  Mr.  Harman,  as  Rigby  had  previously 
shared  them  with  Malone.  Mrs.  Harman,  who 
was  a  daughter  of  Charlotte  Charke  and  a 
grand-daughter  of  Colley  Cibber,  was  also  with 
the  company,  and  next  in  consequence  to  Mrs. 
Douglass.  The  low  comedian  was  Owen  Morris, 
who  was  identified  with  the  American  theatre  for 
a  full  half-century  — 1759-1809.  After  his  ar- 
rival in  New  York,  Douglass  had  much  difficulty 
in  obtaining  permission  to  open  the  theatre  that 
he  had  built  on  what  was  called  Cruger's  Wharf, 
and  it  was  not  until  28  Dec.  1758  that  he  began 
his  season  with  the  tragedy  of  'Jane  Shore.' 
The  season  was  a  very  brief  one,  closing  7 
Feb.  1759. 

During  the  following  spring  and  summer  Mr. 
Douglass  built  a  theatre  at  Vernon  and  Smith 
streets,  in  Philadelphia,  which  he  opened  25 
June  1759,  and  maintained  with  considerable 
regularity  until  the  close  of  the  year.  He  had 
obtained  authority  to  act  from  Governor  Denny, 
and  the  compact  was  kept,  although  the  opposi- 
tion to  the  theatre  was  so  great  in  the  province 
that  an  act  prohibiting  plays  was  passed  by  the 
assembly  to  go  into  effect  i  Jan.  1760.  After 
Philadelphia  was  closed  against  him,  Mr.  Doug- 
lass went  to  Annapolis,  where  he  played  an 
engagement  extending  from  3  March  to  12  May 
1760.  The  company  also  performed  in  other 
Maryland  towns,  and  then  invaded  Rhode  Island, 
playing  engagements  at  Newport  and  Providence 
in  1761.  In  the  autumn  Mr.  Douglass  built  an- 
other theatre  in  New  York,  in  what  was  then 
Chapel  (now  Beekman)  Street,  where  he  gave 
performances  from  19  Nov.  1761  to  26  .^pril 
1762.  This  ended  his  first  attempt  to  achieve 
the  mastery  of  the  colonial  stage.  In  his  few 
years  of  management  Douglass  had  become  an 
actor  of  considerable  authority,  attempting  such 
parts  as  Sir  John  Falstaff  in  'King  Henry  IV.,* 
and  Mercutio  in  'Romeo  and  Juliet.*  In  the 
latter  young  Hallam  played  the  lover  to  his 
mother's  Juliet.  In  the  last  New  York  engage- 
ment. Mrs.  Hallam,  the  wife  of  the  youthful 
tragedian,  was  seen  in  a  few  parts,  but  the  pair 
separated  soon  afterward. 

It  has  always  been  understood  that  after  his 
retirement  from  New  York  in  1762  Mr.  Douglass 
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did  not  venture  upon  the  Continent  again  until 
1766,  when  he  built  the  Southwark  Theatre  in 
Philadelphia.  On  the  contrary,  he  appeared  iu 
Charleston  in  November  1765,  and  remained 
there  until  the  following  April.  Lewis  Hallam 
was  not  with  the  company,  and,  with  the  e.xcep- 
tion  of  Mrs.  Douglass  and  Aliss  Hallam,  the 
performers  were  all  new  to  the  stage.  Only 
three  of  the  new  players  were  still  with  Douglass 
when  he  reached  Philadelphia  —  Messrs.  Woolls 
and  Wall  and  Miss  Wainwright.  With  the 
opening  of  the  new  theatre  in  Southwark,  Phila- 
delphia, began  the  theatrical  organization  after- 
ward known  as  the  "Old  American  Company." 
Lewis  Hallam  was  once  more  in  the  lead. 
Mr.  Morris  and  Mrs.  Harman  were  again  with 
the  company.  On  the  opening  night  Miss  Cheer 
appeared  as  Katherine  in  'Katherine  and  Petru- 
chio,*  and  subsequently  succeeded  to  most  of 
the  parts  previously  filled  by  Mrs.  Douglass. 
Mr.  Woolls  and  Miss  Wainwright  were  the  prin- 
cipal singers.  During  this  season  a  so-called 
comic  opera,  'The  Disappointment,*  said  to  have 
been  written  by  Colonel  Thomas  Forrest,  after- 
ward a  distinguished  officer  in  the  Revolutionary 
army,  was  announced  for  production,  but  it  was 
withdrawn  because  it  contained  "local  reflec- 
tions." As  a  recompense  for  its  withdrawal, 
'The  Prince  of  Parthia,'  by  Thomas  Godfrey, 
Jr.,  was  produced  24  April  1767.  This  was  the 
first  tragedy  written  and  played  in  America.  The 
season  lasted  from  21  Nov.  1766,  to  6  July  1767, 
and  was  followed  by  a  supplementary  season  of 
two  months,  24  September  to  23  Nov.  1767.  The 
latter  was  noteworthy  for  the  first  appearance 
in  America  of  John  Henry,  who  was  the  partner 
of  Lewis  Hallam  after  the  Revolution  in  the 
management  of  the  Old  American  Company. 

While  the  company  was  playing  in  Philadel- 
phia. Mr.  Douglass  built  a  new  theatre  in  John 
Street,  New  York,  which  was  the  second  of  the 
permanent  theatres  in  the  colonies.  The  South- 
wark being  the  first.  The  first  season  at  the 
John  Street  house  lasted  from  7  Dec.  1767  to  2 
July  1768.  The  company  alternated  between 
these  two  theatres  down  to  the  time  of  the  Revo- 
lution ;  but  Mr.  Douglass  found  the  patronage  of 
the  two  cities  inadequate  as  early  as  1770-1.  In 
the  latter  year  he  made  a  tour  to  the  southward 
as  far  as  Williamsburg,  Va.,  playing  at  Fred- 
ericksburg, Suffolk,  and  other  towns,  and  build- 
ing a  theatre  at  Annapolis,  where  the  company 
played  an  engagement  in  the  autumn  of  1771. 
In  177,5  Douglass  also  built  a  theatre  at  Charles- 
ton, S.  C,  which  was  the  last  of  the  many 
buildings  he  erected  for  theatrical  purposes  be- 
tween 1758  and  1774.  The  company  played  at 
Charleston  from  22  Dec.  1773  to  19  May  1774. 
It  was  the  manager's  intention  to  reopen  the 
New  York  theatre  in  the  autumn,  and  Mr. 
Hallam  embarked  for  England  from  Charleston 
for  the  purpose  of  engaging  recruits  for  the 
company ;  but  in  October  the  Continental  Con- 
gress passed  a  resolution  forbidding  theatrical 
performances,  in  view  of  the  impending  Revolu- 
tion, and  the  organization  was  disbanded.  Hal- 
lam remained  in  Fnglnnd,  where  he  appealed  to 
the  London  public  at  Covent  Garden  Theatre  as 
Hamlet  in  177s.  His  mother,  Mrs.  l^ouglass, 
died  in  Philadelphia  at  the  close  of  1774,  and 
Mr.  Douglass  returned  to  Jamaica,  where  lie 
became  a  magistrate. 

It  is  an  interesting  fact,  showing  the  theatri- 


cal activity  before  the  Revolution,  that  while  the 
American  Company  was  acting  in  New  York 
and  Philadelphia  in  17O6-9  there  was  a  company 
in  the  South  giving  performances  at  Annapolis 
and  Williamsburg.  This  company  was  known 
as  the  "Virginia  Comedians"  in  1768,  when  it 
gave  a  long  season  at  the  Virginia  capital ;  but 
it  assumed  the  name  of  the  "New  American 
Company"  when  it  was  at  Annapolis  from  Jan- 
uary to  June  1769.  The  leading  spirits  of  the 
Virginia  Comedians  were  Messrs.  Verling  and 
Bromadge,  and  Mrs.  Osborne,  who  had  played 
with  Douglass  at  Charleston  in  1765-6,  and  Mr. 
Godwin,  who  was  with  the  American  Company 
at  the  Southwark  in  Philadelphia  in  1766-7.  All 
these  were  w'itli  the  New  American  Company, 
with  the  exception  of  Mr.  Bromadge.  A  num- 
ber of  bills  of  the  Virginia  Comedians  at  Wil- 
liamsburg in  1768  have  been  preserved. 

The  most  important  annals  relating  to  the 
American  stage  that  have  escaped  the  destroying 
hand  of  time  are  a  collection  of  playbills  made 
by  Thomas  Llewellyn  Lechmere  Wall  —  Mr. 
Wall  of  Douglass'  company.  These  cover  40 
years  of  the  theatrical  life  of  the  actor,  and  are 
especially  valuable  for  the  complete  information 
they  afford  in  regard  to  the  Baltitnore  Company, 
organized  by  Wall  and  Lindsay  in  1782.  Wall 
was  perhaps  the  only  member  of  the  American 
Company  who  remained  behind  when  Douglass 
returned  to  Jamaica  in  1774.  He  was  also  the 
only  manager  who  undertook  to  produce  plays  , 
before  the  close  of  the  Revolution.  In  1781 
he  was  at  Annapolis  giving  entertainments  with 
the  assistance  of  his  wife  and  daughter  when 
the  French  army  was  on  the  march  to  York- 
town.  For  one  of  his  performances  at  that  time 
he  succeeded  in  securing  the  services  of  the  band 
belonging  to  the  regiment  of  Coimt  de  Chaleur. 
Later  in  the  year  he  went  to  Baltimore,  where  he 
repeated  his  Annapolis  entertaimnents,  and  in 
conjunction  with  Adam  Lindsay,  a  tavern  keeper 
at  Fell's  Point,  built  a  theatre,  of  which  Lindsay 
and  Wall  were  the  nominal  managers,  with  Wall 
as  the  stage  director.  The  company  was  formed 
on  what  was  afterward  known  as  the  "common- 
wealth plan."  The  theatre  was  opened  15  Jan. 
1782,  and  continued  open  without  important  in- 
terruptions until  9  July  —  forty-two  nights.  In 
all  19  plays  and  14  farces  were  produced,  and 
the  total  receipts  for  the  season  were  $14,209, 
an  average  of  $.538.50  per  night.  With  the  ex- 
ception of  the  Walls  the  players  were  all  new  to 
the  American  stage,  and,  it  may  be  assumed, 
were  all  amateurs. 

The  second  season  at  the  Baltimore  theatre  ex- 
tended from  13  Sept.  1782  to  7  Feb.  1783:  but  the 
house  was  closed  from  18  Oct.  to  15  Nov.  1782, 
when  the  company  was  at  Annapolis.  On  the 
tiiird  night  of  the  season  at  Baltimore,  Mr.  and 
Mrs.  Dennis  Ryan  appeared  in  'Dntiglass.'  the 
former  as  Young  Nnrval  and  the  latter  as  Lady 
Randolpli.  Ryan  dominated  the  company  from 
the  outset,  and  when  Wall  retired  from  the  nian- 
agenK'iit.  7  Feb.  1783,  lie  assumed  the  reins,  keep- 
ing the  theatre  open  from  11  February  109  June. 
From  Baltimore  Ryan  carried  his  company  to 
New  York  and  opened  the  theatre  in  John  Street, 
10  jime,  keeping  it  open  until  id  .'\iig.  1783: 
although  the  city  was  still  in  the  occupation  of 
the  British  Wall  was  with  Ryan's  company, 
which  remained  until  the  evacuation,  giving  two 
performances  in  October  1783,  while  the  military 
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players  gave  a  performance  for  Mrs.  Ryan's  bene- 
fit. In  the  winter  Ryan  again  opened  the  Balti- 
more theatre,  the  season  extending  from  7  Dec. 
1783  to  14  Feb.  1784.  The  only  noteworthy  event 
of  this  season  was  the  first  production  of  the 
'School  for  Scandal'  in  America,  3  Feb.  1784, 
with  Mrs.  Ryan  as  Lady  Teazle.  After  the  close 
of  the  Baltimore  season  in  1784,  Ryan  took  the 
company  to  Richmond,  wdiere  he  played  a  long 
engagement.  Mr.  Heard,  who  was  the  original 
Sir  Peter  Teazle  in  this  country,  joined  the  forces 
of  Hallam  and  Henry,  while  other  members  of 
the  organization  found  professional  employment 
ui  the  South  during  the  rest  of  the  century. 

After  the  Revolution  both  Lewis  Hallam  and 
John  Henry  sought  to  control  the  theatres  that 
had  been  built  by  Douglass ;  but  Hallam  was  the 
first  to  present  a  company  of  comedians  to  the 
New  York  public,  opening  the  John  Street  Thea- 
tre 24  Aug.  1785.  None  of  his  players  had  ever 
appeared  under  Douglass'  management.  The 
Old  American  Company  had  passed  into  Henry's 
control  in  Jamaica,  and  while  Hallam  and  his 
feeble  forces  were  playing  their  New  York  en- 
gagement Henry  arrived  with  a  number  of  the 
old  favorites,  ready  to  renew  operations  in  the 
United  States.  The  company  included  Mrs. 
Henry  .^previously  known  to  theatre  goers  as 
Miss  Maria  Storer, —  Mr.  and  Mrs.  Morris,  and 
Mr.  Woolls.  Besides  these  were  Thomas  Wig- 
nell,  an  excellent  low  comedian,  afterward  one  of 
the  managers  of  the  New  Theatre  in  Philadel- 
phia, and  Miss  Tuke,  who  subsequently  became 
Mrs.  Hallam.  Confronted  by  the  returning  play- 
ers, Hallam  proposed  a  partnership  with  Henry, 
and  the  firm  of  Hallam  &  Henry,  which  ruled  the 
American  stage  during  the  next  seven  years, 
came  into  existence.  The  John  Street  Theatre 
reopened  under  their  management,  2i  Nov.  1785. 
This  company  played  alternately  in  New  York 
and  Philadelphia,  with  an  occasional  visit  to  Bal- 
timore and  Annapolis,  without  any  important 
changes  in  its  composition  until  1792.  when  Wig- 
nell  seceded,  carrying  with  him  Mr.  and  Mrs. 
Morris.  Hallam  had  agreed  to  send  Wignell  to 
England  to  engage  recruits,  but  it  was  afterward 
determined  that  Henry  should  go  instead.  The 
quarrel  that  resulted  was  very  bitter,  but  its 
final  consequence  was  the  establishment  of  the 
theatre  in  .\merica  on  new  foundations.  Henry 
engaged  a  number  of  capable  {ictors  and  actresses 
whose  names  are  part  of  the  history  of  the 
American  stage,  while  Wignell  not  only  suc- 
ceeded in  building  in  Philadelphia  the  first  really 
handsome  and  complete  theatre  in  the  L^nited 
States,  but  put  into  it  the  best  company  of  play- 
ers that  had  as  yet  been  tempted  to  cross  the 
Atlantic. 

The  only  incident  of  the  Hallam  and  Henry 
partnership,  previous  to  the  reorganization  of 
the  company,  that  needs  to  be  noted  here  is  the 
production  of  the  first  American  comedy,  'The 
Contrast,'  by  Royal!  Tyler.  This  piece,  which 
was  first  produced  in  New  York  18  April  1787, 
was  written  for  Wignell,  who  washed  to  play  a 
Yankee  character.  Wignell's  Jonathan  deserves 
remembrance  as  the  forerunner  of  the  long  series 
of  stage  Yankees  that  afterward  became  popular 
with  American  audiences.  The  comedy  was 
printed  in  Philadelphia,  and  was  often  played  by 
strolling  companies  before  the  close  of  the  cen- 
tury. 

The  only  really  important  recruits  engaged  by 


Mr.  Henry  in  England  were  Mr.  and  Mrs.  Hodg- 
kinson,  of  the  Bath  and  Bristol  theatres,  and 
Mrs.  Wrightcn,  who  had  long  been  a  favorite 
singer  and  actress  at  Drury  Lane.  Hodgkinson 
was  a  man  of  great  talent  and  versatility,  and  the 
best  actor  seen  in  America  up  to  that  time  and 
for  many  years  afterward.  He  made  his  debut  as 
Don  Feiix  in  'The  Wonder,'  at  Philadelphia,  26 
Sept.  1792,  succeeded  Henry  as  one  of  the  man- 
agers of  the  Old  American  Company  in  1794,  and 
was  active  as  actor  and  manager  in  New  York 
until  after  the  opening  season  at  the  New  Thea- 
tre in  1798.  Mrs.  Hodgkinson,  known  at  Bath 
and  Bristol  as  Miss  Brett,  was  an  actress  of 
merit,  and  in  this  country  eclipsed  both  Mrs. 
Henry  and  Mrs.  Hallam,  the  wives  of  the  man- 
agers by  whom  the  Hodgkinsons  were  engaged. 
Mrs.  Wrighten  was  known  in  America  as  Mrs. 
Povvnall.  She  died  at  Charleston  in  1796,  after 
introducing  her  two  daughters  to  the  stage  in 
this  country.  One  of  them,  Caroline,  married 
Alexander  Placide,  who  had  been  a  rope  dancer 
in  England.  She  was  the  mother  of  the  famous 
Placide  family  of  actors.  It  was  during  this 
period  that  William  Dunlap  became  prominent  as 
a  dramatist  and  adapter  of  plays.  His  first  com- 
edy, 'The  Father,'  was  produced  at  the  old  John 
Street  Theatre,  7  Sept.  1789.  Dunlap  became  as- 
sociated with  Hallam  and  Hodgkinson  in  the 
management  of  the  New  York  company  in  1796, 
and  he  was  afterward  for  a  brief  period  the  sole 
manager  of  the  New  Theatre,  better  known  as 
the  Park. 

After  leaving  the  Old  American  Company,  in 
the  beginning  of  1792,  Thomas  Wignell  asso- 
ciated himself  with  A.  Reinagle.  a  musician  who 
came  to  America  in  1786,  in  the  project  of  build- 
ing the  New  Theatre  in  Philadelphia,  afterward 
known  as  the  Chestnut  Street  Theatre.  The 
house  w-as  modeled  after  the  theatre  at  Bath,  and 
was  completed  early  in  1793;  but  owing  to  the 
yellow-fever  epidemic  it  was  not  opened  by  the 
company  of  players  engaged  by  Wignell  until  17 
Feb.  1794.  .\mong  the  actors  and  actresses  com- 
prising the  Philadelphia  company  were  Mr.  Fen- 
ncll,  a  young  tragedian  of  much  promise ;  Mr. 
and  Mrs.  Whitlock,  the  latter  a  sister  of  Mrs. 
Siddons ;  and  Miss  George,  who  was  the  wife  of 
Sir  John  Oldmixon,  and  was  known  to  our  stage 
as  Mrs.  Oldmixon.  This  company  remained  in- 
tact without  any  important  changes  or  additions 
for  three  years,  playing  alternately  in  Philadel- 
phia and  Baltimore,  with  an  occasional  visit  to 
Annapolis;  but  in  the  autumn  of  1796  Mr.  Wig- 
nell brought  three  important  recruits  from  Eng- 
land—  Mrs.  Merry,  the  famous  Miss  Brunton  of 
Covent  Garden  Theatre,  who  had  become  the 
wife  of  Robert  Merry,  the  Delia  Cruscan  poet ; 
Thomas  Althorpe  Cooper,  then  a  young  man  of 
20  but  destined  to  be  the  manager  of  the 
New  York  theatre  for  many  years;  and  William 
Warren,  who  had  been  a  strolling  player  in  Eng- 
land, and  who  became  the  successor  of  Wignell 
in  the  management  of  the  Philadelphia  theatre. 
Mrs.  Merry  became  a  widow  in  1708.  She  soon 
afterward  married  Wignell,  and  after  his  death 
she  became  the  wife  of  Warren,  who  survived 
her  many  years. 

A  fortnight  before  the  formal  opening  of  the 
Philadelphia  theatre  by  Wignell's  company  a  new 
theatre  in  Boston,  scarcely  inferior  to  the  Phila- 
delphia house,  was  opened  by  an  English  com- 
pany engaged  and  brought  over  by  Charles  Pow- 
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ell.  This  theatre  was  in  Federal  Street,  and  was 
built  by  subscription.  It  was  destroyed  by  fire  in 
1798.  Powell's  company  was  a  feeble  one,  and  he 
was  compelled  to  relinquish  the  management 
upon  the  close  of  his  second  season  in  1795. 
Powell  was  succeeded  by  Colonel  John  S.  Tyler, 
a  brother  of  Royall  Tyler,  the  author  of  "The 
Contrast,*  who  managed  the  house  on  behalf  of 
the  stockholders  from  January  to  May  1796. 
The  season  proved  a  failure ;  but  the  theatre  was 
reopened  in  September  by  John  Brown  William- 
son, an  English  actor,  whose  wife  was  popular  in 
London  as  Miss  Fontenelle ;  but  neither  he  nor 
his  wife,  nor  a  stronger  company  than  had  as 
yet  been  seen  in  Boston,  availed  to  make  the 
season  successful.  One  reason  for  this  was  that 
a  new  theatre,  known  as  the  Haymarket,  had 
been  built  through  the  exertions  of  Charles  Pow- 
ell, and  opened  by  him  for  the  first  time  26  Dec. 
1796.  Among  Powell's  English  recruits  for  the 
Boston  Haymarket  were  Mr.  and  Mrs.  Giles  L. 
Barrett,  the  parents  of  the  famous  New  York 
comedian,  George  H.  Barrett ;  Mr.  and  Mrs. 
Simpson,  afterward  New  York  favorites ;  and 
Mrs.  Simpson's  three  daughters,  the  Misses 
Westray,  of  whom  Juliana  became  Mrs.  William 
B.  Wood;  Eliza,  successively,  Mrs.  Villiers  and 
Mrs.  Twaits ;  and  Ellen,  Mrs.  Dariey.  Powell 
again  failed  at  the  Haymarket,  and  the  house 
passed  into  the  control  of  Hodgkinson,  Hallam, 
and  Dunlap,  under  the  personal  direction  of 
Hodgkinson.  The  New  York  company  occupied 
it  in  the  summer  of  1797,  after  which  it  was 
abandoned.  The  Haymarket  deserves  to  be  re- 
membered for  the  production  of  two  .'\mcrican 
war  plays- — 'Bunker  Hill,'  by  John  Daly  Burke, 
20  Feb.  1797;  and  'West  Point  Preserved.'  the 
first  of  the  Andre  pieces,  by  William  Brown,  on 
17  .'Vpril  following.  Dunlap's  'Andre'  was  not 
produced  in  New  York  until  ,30  March  1798. 
This  epoch,  1792-8,  was  also  remarkable  for 
theatrical  activity  in  the  South.  Not  only  had 
the  Baltimore  company,  including  Mr.  and  Mrs. 
Ryan  and  Mr.  Wall,  played  a  long  engagement  at 
Richmond  as  early  as  1784.  but  in  1790  John  Big- 
nail  and  Thomas  Ward  West  were  the  managers 
of  a  company  called  the  "Virginia  Comedians." 
This  organization  maintained  its  existence  for 
many  years,  its  circuit  extending  from  Richmond 
and  Norfolk  to  Charleston.  Bignall,  who  was 
held  by  his  Southern  admirers  to  be  the  best 
actor  on  the  continent,  died  in  1794.  His  real 
name  was  Moneypenny,  and  he  had  been  a 
stroller  in  England  in  the  same  company  with 
William  Warren,  of  the  Philadelphia  theatre. 
After  Bignall's  death  West  became  the  sole  man- 
ager of  the  company,  and  piloted  it  over  the 
Southern  circuit  for  a  number  of  years.  In  1795 
there  was  a  rival  theatre  in  Charleston,  con- 
ducted by  Mr.  Jones,  who  had  Iiecn  previously  at 
the  Boston  Theatre.  His  principal  actress  was 
Mrs.  Whitlock,  who  had  just  retired  from  the 
Philadelphia  company.  A  Frenchman,  M.  Sollee, 
succeeded  to  the  management  of  this  theatre, 
and  organized  a  company  in  Boston  to  play  in 
Charleston  for  the  season  of  1795-6.  Mr.  and 
Mrs.  Whitlock,  Mr.  and  Mrs.  Placide,  and  Mrs. 
Arnold  —  afterward  Mrs.  Poe  and  the  mother 
of  Edgar  .Mian  Poe  —  were  in  the  company. 

Phe  prosperity  which  had  given  to  America 
three  splendid  theatres  witliin  five  years  —  the 
Chestnut  Street  in  Philadelphia,  Ihc  Park  in  New 
York,  and  the  Boston  Theatre  in  Federal  Street, 


Boston,  rebuilt  immediately  after  its  destruction 
in  1798  —  was  followed  by  a  period  of  depression 
that  was  severely  felt  over  all  the  country.  At 
the  close  of  the  century  Wignell  was  in  jail  for 
debts  incurred  through  the  Philadelphia  theatre, 
and  Dunlap,  who  had  undertaken  the  sole  man- 
agement of  the  New  York  theatre  to  retrieve 
previous  losses  in  New  York  and  New  England, 
lost  his  entire  private  fortune  in  the  venture. 
Mr.  Barrett  was  induced  to  undertake  the  man- 
agement of  the  new  Boston  Theatre  in  1799,  but 
he  failed  dismally. 

In  all  these  cities  theatrical  enterprises  were 
experimental  for  several  years,  but  in  every  case 
a  manager  was  finally  found  in  the  local  com- 
pany who  succeeded  in  placing  the  theatre  on  a 
sound  business  and  artistic  basis.  Mr.  Warren, 
after  he  became  Wignell's  successor  in  Phila- 
delphia, associated  with  himself  in  the  direction 
of  the  Chestnut  Street  Theatre  a  popular  young 
member  of  the  company,  William  Burke  Wood. 
This  partnership  lasted  until  1825.  In  New 
York  the  young  tragedian  Cooper  retrieved  the 
fortunes  of  the  Park  Theatre  and  made  the  house 
a  paying  one  for  a  number  of  years.  In  Boston, 
Snelling  Powell,  a  brother  of  Charles  Powell, 
secured  control  after  other  attempts  had  failed, 
including  the  assumption  of  the  management  of 
the  Boston  Theatre  by  Charles  Whitlock  in  1800. 
John  Bernard,  an  English  actor  of  some  repute 
who  joined  the  Philadelphia  company  in  1797, 
was  for  a  while  Snelling  Powell's  associate  iii 
directing  the  Federal  Street  Theatre ;  but  for 
many  years  Powell's  partner  was  Mr.  Dicken- 
son, who  was  an  actor  of  moderate  ability,  but  a 
man  of  sound  judgment  and  an  excellent  man- 
ager. These  were  the  dominating  theatres  in  the 
United  States  during  the  first  quarter  of  the 
century,  and  their  influence  in  giving  tone  and 
character  to  theatrical  enterprises  in  the  country 
was  felt  down  to  18.SO. 

The  Old  American  Company  was  designed  to 
be  permanent  in  organization,  but  all  the  early 
managers,  from  Douglass  to  Wignell  and  Hodg- 
kinson, aimed  at  controlling  a  circuit  of  play- 
houses modeled  after  the  provincial  circuits 
in  England.  The  building  of  the  new  theatres  in 
Philadelphia,  New  York,  and  Boston  resulted  in 
giving  companies  that  were  permanent  in  organ- 
ization permanence  of  home.  These  were  the 
real  stock-company  days,  but  a  tendency  toward 
the  star  system  was  manifested  almost  from  the 
outset.  As  early  as  1796  Mrs.  Whitlock  played 
what  was  essentially  a  star  engagement  at  the 
Boston  Theatre;  it  was  limited  to  twelve  nights, 
for  which  she  was  paid  $450  and  allowed  a  bene- 
fit. Hodgkinson  played  star  engagements  in  all 
tlie  leading  cities  between  1798  and  1805,  and 
Cooper  followed  Hodgkinson's  example,  and  was 
a  star  from  youth  to  old  age.  But  the  first  star 
to  shine  with  extraordinary  effulgence  in  tlie 
American  theatrical  firmament  was  George  Fred- 
erick Cooke.  He  was  the  first  English  actor  of 
great  reputation  who  came  to  America  to  play 
the  leading  roles  of  tragedy  and  comedy  with  the 
stock  companies  in  the  principal  cities.  In  view 
of  this  the  star  system,  as  it  ruled  in  the  .Ameri- 
can theatres  for  the  next  half  century,  may  he 
said  to  dale  from  his  appearance  here  in  1810-11. 

Simultaneously  with  Cooke's  performances  in 
the  theatres  of  Philadelphia,  New  York,  and 
Boston  were  the  star  engagcinents  of  our  own 
"young  Roscius" — John  Howard  Payne.    Cooke 
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played  three  engagements  in  Philadelphia  —  in 
all  39  nights.  His  highest  receipts  for  any 
one  night  were  $i,4~5.  '"s  lowest  $474-  His 
average  for  his  last  Philadelphia  engagement  of 
twelve  nights  in  1811  was  $807.50.  Payne  played 
to  an  average  about  the  same  time  of  $442,  while 
Cooper's  Philadelphia  average  was  $509.  Youiig 
Payne's  popularity  rapidly  diminished,  and  m 
1812  he  performed  to  receipts  that  fell  as  low  as 
$255.  After  Cooke  the  next  English  star  to  ap- 
pear in  America  was  Holman,  in  1812;  but  he 
came  at  a  time  of  serious  depression  in  conse- 
quence of  the  war  with  Great  Britain,  and  the 
impression  that  he  made  fell  far  below  his  ex- 
pectations. Then  came  Inclcdon  and  Phillips  as 
musical  stars,  and  after  them  the  Wallacks, 
Henry  and  James  W.,  and  finally,  to  close  the 
first  decade  of  the  star  system  in  America, 
1810-20,  Edmund  Kean.  The  great  English  stars 
who  came  to  this  country  during  the  next  three 
decades  were  Junius  Brutus  Booth  and  William 
Charles  Macready,  i820-,^o;  Fanny  Kemble  and 
her  father,  Charles  Kemble,  and  Charles  Kean, 
1830-40 ;  and  Tyrone  Power,  James  R.  Anderson, 
and  JNIacready,  again  in  the  fulness  of  his  fame, 
1840-50.  This  long  period  had  developed  only 
two  American  stars  of  surpassing  brilliancy  — 
Edwin  Forrest  and  Charlotte  Cushman. 

The  century  opened  with  about  half  a  score  of 
theatres  in  the  leading  American  cities,  only 
three  of  which,  as  already  described,  were  worthy 
of  the  name  or  of  the  drama.  Between  1800  and 
1850  about  twenty  theatres  were  built  in  New 
York,  none  of  them  superior  to  the  Park,  and 
only  one,  the  Bowery,  in  any  sense  its  rival,  until 
Burton  established  himself  in  Chambers  Street 
in  the  last  decade  of  the  epoch.  The  only  new 
theatres  of  importance  in  Philadelphia  during 
the  same  period  were  the  Walnut  Street  and  the 
Arch  Street  theatres,  the  former  erected  for  a 
circus  in  1808  and  fitted  up  for  theatrical  uses  in 
1820,  and  the  latter  built  in  1826.  The  theatres 
built  in  Boston  in  these  50  years  were  the  Tre- 
mont.  the  American  Amphitheatre, —  afterward 
the  Warren  and  National, —  Kimball's  Museum, 
the  Eagle,  and  the  Howard  Athenaeum.  Balti- 
more had  nothing  better  than  the  old  HoUiday 
Street  Theatre  during  this  epoch,  and  Washing- 
ton was  without  a  place  of  amusement  worthy  of 
the  drama  until  1835.  The  theatre  builder  of  the 
period  in  the  South  and  Southwest  was  James  H. 
Caldwell.  He  built  the  American  Theatre  in 
New  Orleans  in  1823,  and  afterward  erected  the 
Camp  Street  and  Charles  Street  theatres.  Mr. 
Caldwell  also  built  theatres  in  Cincinnati,  Saint 
Louis,  Natchez,  Huntsville,  Nashville,  and 
Petersburg.  Another  manager,  John  S.  Potter, 
was  concerned  in  building  as  many,  or  more, 
theatres  in  the  South  and  Southwest;  but,  after 
all,  the  theatrical  activity  of  a  century  resulted  in 
an  approximate  number  of  theatres  in  actual  use 
at  its  close  not  exceeding  50. 

The  figures  that  show  the  periods  of  prosper- 
ity and  the  intervening  periods  of  depression  are 
not  easily  obtainable,  those  that  are  in  existence 
being  widely  scattered  through  books  and  news- 
papers or  in  private  hands.  The  losses  w-ere 
sometimes  heavy  even  in  the  early  enterprises. 
The  Philadelphia  company  in  1797  played  14 
weeks  in  New  York  with  a  loss  of  $2.350 : 
but,  on  the  other  hand,  Caldwell,  in  1818.  cleared 
$10,000  in  four  months  in  Petersburg.  Va.  The 
receipts  of  the  Park  Theatre,  New  York,  for  the 


season  of  1832-3  reached  nearly  $150,000,  Fanny 
Kemble  and  her  father  drawing  $56,000  for  60 
nights,  an  average  of  $933  per  night.  In  1833-4, 
when  the  receipts  at  the  Park  fell  to  $135,000  for 
the  season,  the  Kembles  averaged  $732  per  night; 
but  in  1834-5,  without  the  Kembles.  the  season's 
total  was  over  $160,000.  At  this  time  the  star 
system  was  at  its  height  of  favor,  with  both 
managers  and  the  public ;  but  its  effects  were 
disastrous  in  cities  where  there  were  lival  thea- 
tres outbidding  one  another  for  the  best  stars. 
This  was  especially  true  of  the  managers  of  the 
three  rival  theatres  in  Philadelphia,  who  for 
nearly  20  years  continued  to  cut  one  an- 
other's throats  for  the  benefit  of  stars  of  no 
great  -magnitude.  Wood,  in  his  ^Recollections,' 
cites  an  example  of  the  effects  of  the  system. 
One  of  Fanny  Ellsler's  engagements  in  Philadel- 
phia yielded  $10,869.25,  out  of  which  the  daii- 
scuse  received  $6,436.  The  money  paid  to  the 
other  dancers,  the  ballet,  and  for  the  ordinary 
expenses  of  the  house  brought  the  expenditures 
up  to  $11,826,  involving  a  loss  to  the  manager  of 
$1,000  for  ten  nights.  This  system  finally  cul- 
minated about  1846,  when  nearly  all  the  theatres 
in  the  country  were  ruined.  But  it  was  divided 
patronage  as  well  as  the  excessive  percentages  of 
the  stars  that  made  the  theatres  in  Philadelphia, 
New  York,  and  Boston  tmprofitable ;  for  in  the 
South,  where  Caldwell  had  a  monopoly  in  his 
own  field  from  Richmond  to  New  Orleans,  the 
profits  were  very  large,  notwithstanding  the  fre- 
quent engagement  of  stars  like  Cooper,  Booth, 
and  Forrest.  This  contrast  receives  additional 
emphasis  from  the  fact  that  Caldwell  was  the 
only  manager  produced  by  the  first  century  of 
the  American  theatre  who  died  rich. 

The  century  that  will  close  with  this  decade 
has  witnessed  a  partial  revival  of  the  old  stock 
companies  in  their  purity  and  simplicity,  without 
the  intervention  of  great  stars,  and  it  has  also 
witnessed  the  nearly  complete  abolition  of  this 
form  of  theatrical  organization.  In  the  theatres 
managed  by  William  Wheatley.  John  S.  Clarke, 
and,  for  a  time,  by  Mrs.  John  Drew  in  Philadel- 
phia, by  James  H.  Wallack  in  New  York,  and  by 
Moses  Kimball  in  Boston,  stock  companies  were 
maintained.  Later  on,  Lester  Wallack,  Augustin 
Daly.  M.  H.  Mallory,  Daniel  Frohman,  Charles 
Frohman,  and  A.  M.  Palmer  in  New  York, 
and  R.  M.  Field  in  Boston,  kept  together 
for  years  organizations  which  were  managed 
upon  the  pure  stock  system.  Only  one  or  two  of 
these  companies  remain.  Throughout  the  coun- 
try generally  the  theatres  for  a  while  employed 
stock  companies,  but  mainly  for  the  purpose  of 
supporting  traveling  stars.  This  continued  until 
after  the  close  of  the  Civil  War,  when  the  im- 
petus given  to  business  enterprises  of  all  kinds 
was  felt  in  renewed  theatrical  activity  not  only  in 
the  cities,  but  all  over  the  country.  What  is 
known  as  the  combination  system  (that  is,  a 
traveling  company  made  up  of  a  star  and  a  sup- 
porting company),  which  began  about  1869  and 
reached  its  highest  development  before  1876,  in- 
volving tlie  destruction  of  the  stock  companies  in 
all  except  a  few  theatres,  was  the  consequence  of 
this  theatrical  revival.  Nearly  every  inland  town 
and  city  from  Maine  to  California  built  a  theatre, 
with  the  expectation  that  traveling  companies 
would  occupy  it  at  intervals.  The  demand  thus 
created  could  be  supplied  only  by  the  combina- 
tions. 


STAGE 


One  of  the  first  results  of  this  new  state  of 
*hings  was  the  banishment  from  the  managerial 
office  of  all,  or  nearly  all,  the  actor-managers. 
Their  places  were  filled  by  business  men,  who, 
while  they  may  have  lowered,  in  a  sense,  the 
artistic  character  of  the  theatre,  have  raised  its 
financial  standing  to  a  point  which,  during  the 
first  century  of  its  existence,  seemed  beyond  its 
reach.  The  theatre  in  America  is  no  longer  a 
haphazard  thing,  living  from  day  to  day  on  un- 
certainty. It  is  a  business  conducted  on  the  prin- 
ciples which  govern  other  forms  of  commercial 
enterprise,  and  is  as  stable,  as  sound,  and  as 
certain  of  adequate  rewards  as  anj'.  Indeed,  so 
abnormal  has  been  the  development  of  the  busi- 
ness character  of  the  theatre  that  it  has  excluded 
from  general  managerial  attainments  everything 
else.  Very  few  of  the  managers  throughout  the 
country  ever  undertake  the  original  production  of 
plays,  or  take  the  trouble  to  acquire  the  artistic 
knowledge  requisite  for  this  kind  of  work.  New 
York  chiefly,  and  in  a  lesser  degree  Chicago  and 
Boston,  are  the  play-producing  centres.  A  few 
Xew  York  managers  and  the  play-producing 
stars  select  and  bring  forth  all  the  plays  and 
gather  together  all  the  companies  which,  supple- 
mented by  the  imported  attractions,  keep  the 
theatres  of  the  country  supplied  with  entertain- 
ment during  the  season.  The  advantage  of  this 
system  is  that  playgoers  everywhere  are  fur- 
nished with  well-trained  and  perfectly  equipped 
companies,  appearing  in  plays  which  have  been 
tried  and  found  to  be  worthy.  The  local  man- 
ager, free  from  the  worries  and  cares  incident  to 
stage-work,  devotes  his  time  and  attention  to  the 
comfort  of  his  patrons  at  the  front  of  the  house, 
and  to  the  strict  conduct  of  business  there.  The 
results  are  well-regulated  and  comfortable  audi- 
toriums and  good  order  in  all  the  business  de- 
partments of  the  theatre. 

A  remarkable  aspect  of  the  American  theatre, 
from  a  commercial  point  of  view,  is  the  enormous 
profit  it  has  yielded  and  continues  to  yield  to 
home  and  foreign  celebrities.  Among  American 
actors,  Edwin  Forrest  acquired  and  left  behind 
him  a  great  estate,  from  the  remnant  of  which 
was  established  the  Forrest  Home,  near  Phila- 
delphia, a  retreat  for  aged  actors,  noble  in  its 
purpose  and  ctTicient  in  its  benefaction ;  Char- 
lotte Cnshman,  resting  for  long  periods  in  Eng- 
land and  Italy,  left  a  fortune  of  $600,000;  Edwin 
Booth,  having  made  and  lost  more  than  one  com- 
petency, renewed  his  financial  successes  in  his 
declining  years,  and  left  $750,000  to  his  heirs, 
after  having  founded  the  Players'  Club  at  a  cost 
of  $200,000;  Mary  Anderson  retired  from  the 
.''tagc  after  a  few  seasons  of  brilliant  and  uninter- 
rupted triumph,  to  enjoy  a  happy  marriage  in  her 
youth,  her  labors  having  brought  her  a  fortune  of 
$500,000;  Joseph  Jefferson,  blessed  with  that  con- 
tinuous vitality  often  found  among  the  children 
of  the  stage,  had  in  igo2  acquired  a  fortune  of 
$1,000,000.  Among  foreign  actors,  William  C. 
Macready  owed  to  America  the  realization  of  his 
dream  of  retirement  from  a  profession  he  affected 
to  loathe ;  Sarah  Bernhardt  acquired  here  a 
fortune  which  enabled  her  to  defy  the  authority 
of  the  house  of  Moliere  and  to  est;iblish  a  thea- 
tre of  her  own  in  beautiful  Paris;  Tonimaso  Sal- 
vini,  adding  his  great  earnings  here  to  his  mod- 
est ones  in  other  lands,  became  the  richest  aclor 
Italy  has  ever  known ;  and  Henry  Irving  has 
found  in  his  frequent  visits  to  our  country  a  pub- 


lic eager  and  willing  to  fill  his  coffers  to  over- 
flowing with  the  rewards  so  justly  due  to  his 
unequaled  managerial  achievements  and  to  his 
undoubted  genius  as  an  actor.  The  list  of  the 
well-rewarded  favorites  of  the  public  might  be 
greatly  extended,  but  this  glimpse  of  results  is 
sulficient  to  make  clear  the  profits  and  prosperity 
of  the  American  stage,  and  to  indicate  the  extent 
of  its  comincrcial  advancement  during  the  cen- 
tury. 

The  development  of  the  theatre  in  all  its  de- 
partments, especially  since  i860,  has  been  vast. 
From  not  more  than  100  in  1800,  and  fewer  than 
800  in  i860,  the  number  of  actors  and  actresses 
in  the  United  States  increased  so  immensely  that 
in  1888  it  was  estimated  at  4.500.  and  now  prob- 
ably exceeds  10,000.  This  number  represents 
only  the  performers  engaged  in  presenting  the 
drama  in  its  higher  forms.  It  does  not  include 
the  managers,  who  number  several  hundred,  as 
compared  with  25  or  30  in  1850  and  6  or  8  in 
1800.  It  the  exponents  of  variety  and  vaudeville 
and  the  other  employees  in  the  amusement  busi- 
ness are  added,  the  number  of  people  who  gain 
a  livelihood  by  giving  public  entertainments  will 
not  fall  below  30,000;  including  stage  hands  and 
all  the  persons  who  derive  their  support  from 
the  theatre,  the  number  may  be  roughly  esti- 
mated at  100,000.  This  vast  army  of  workers  is 
well  organized,  generally  well  paid,  and  reason- 
ably prosperous.  It  has  numerous  charitable  and 
social  organizations,  which  are  models  of  their 
kind.  The  Actors'  Fund,  the  Actors'  Order  of 
Friendship,  the  Players'  Club,  the  Green  Room 
Club,  the  Lambs'  Club,  the  Professional  Wom- 
en's League,  are  institutions  of  which  any  pro- 
fession might  well  be  proud ;  and  there  are 
numberless  others  of  equal  merit  supported  by 
the  amusement  makers  of  the  United  States. 
There  are  as  many  as  800  regularly  organized 
theatrical  companies  on  tour  through  the  United 
States  during  the  season,  and  the  number  of 
theatres  of  all  kinds  is  not  fewer  than  6000.  The 
cities  of  New  York  and  Brooklyn  have  at  the 
present  moment  first-class  theatres  in  greater 
number  than  either  Paris  or  London. 

The  improvement  which  has  taken  place  in 
the  construction  of  theatres  in  America  within 
the  past  20  years  is  worthy  of  especial  no- 
tice. The  tragic  disaster  in  Brooklyn  on  the 
night  of  5  Dec.  1876  awakened  the  attention  of 
managers  and  of  the  public  authorities  in  the 
different  States  to  the  flinisiness  of  construction 
which  marked  even  the  best  theatres  of  the 
period.  The  result  was  the  passage  of  new  and 
most  stringent  laws,  involving  requirements 
which,  while  they  seemed  onerous,  perhaps, 
have  resulted  in  giving  to  .America  the  best 
and  safest  theatres  in  the  world.  Even 
the  older  theatres,  built  before  the  new  regu- 
lations, have  been  so  altered  under  the 
direction  of  the  authorities  that  they  are  now 
comparatively  free  from  danger.  In  New 
York,  where  these  regulation-;  are  perhaps 
the  strictest,  there  is  a  larger  number  of  abso- 
lutely safe  theatres  than  in  any  city  in  the  world  : 
while  for  beauty  and  convenience  combined  with 
safety  it  is  impossible  to  find  elsewhere  such 
theatres  as  the  Victoria.  New  York,  Wallack's. 
Knickerbocker,  the  Empire,  the  American,  and 
the  Metropolitan  Opera  House.  As  the  older 
houses  pass  away  they  must  be  replaced  by 
absolutely  fireproof  structures  if  replaced  at  all. 
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Perhaps  the  most  marked  change  that  has 
taken  place  in  the  American  theatre  during  the 
century,  however,  is  in  the  character  and  number 
of  its  patrons.  Attendance  upon  the  theatre  was 
looked  upon  even  50  years  ago  by  at  least  seven 
tenths  of  the  people  of  the  United  States  as  al- 
most a  sin.  The  fashionable  ungodly  and  the  low- 
est and  most  depraved  made  up  the  audiences. 
We  have  seen  how,  in  the  Revolutionary  period, 
theatres  were  closed  by  act  of  Congress,  doubt- 
less because,  in  those  days  of  danger,  the  fathers 
of  our  country  felt  that  they  would  help  their 
cause  by  propitiating  the  Almighty,  who  was 
supposed  to  frown  upon  godless  amusements. 
But  in  the  last  two  decades  this  unreasonable 
prejudice  against  the  most  enjoyable  and  least 
harmful  of  all  forms  of  amusement  has  so  mate- 
rially lessened  that  it  is  estimated  by  a  good 
authority  that  not  more  than  three  tenths  of  the 
people  refuse  to  patronize  the  theatres  as  a  mat- 
ter of  principle.  It  is  true  that  a  clergyman  now 
and  then  inveighs  against  the  stage  in  the  old- 
fashioned,  puritanical  way;  but  his  words,  in 
all  likelihood,  fall  upon  ears  that  the  night  be- 
fore were  listening  to  the  sorrows  of  'Camille* 
or  were  taking  in  the  laughter-provoking  catch- 
lines  of  "The  Private  Secretary.'  Indeed,  the 
element  of  moral  usefulness  in  the  theatre  is  no 
longer  successfully  derided.  In  1878  there  was 
established  in  the  city  of  New  York  a  theatre 
the  avowed  purpose  of  which  was  to  produce 
plays  of  a  moral  tendency,  and  to  which  religious 
persons  might  go.  This  effort  succeeded.  The 
theatre  was  thronged  for  several  years  by  a  new 
class  of  theatre-goers.  I  do  not  hesitate  to  give 
it  as  my  opinion  that  one  of  the  most  powerful 
agencies  in  breaking  down  the  barriers  which 
intolerance  had  raised  between  the  better  people 
in  our  community  and  the  theatre  was  this  effort, 
so  honorably  put  forth  and  so  brilliantly  car- 
ried out  by  the  gentlemen  who  established  the 
Madison  Square  Theatre.  Their  influence  was 
far-reaching.  Their  plays  were  given  in  alrnost 
every  city  and  town  and  hamlet  of  the  United 
States,  and  everj'where  they  had  the  same  at- 
tractiveness ;  and  thus  they  increased  to  an 
extent  which  can  hardly  be  estimated  the  vol- 
ume of  theatrical  patronage. 

It  is  almost  impossible  to  forecast  the  future 
of  the  American  stage  :  but  we  may  hope,  I  think, 
that  as  the  past  century  has  witnessed  such  a 
marked  increase  in  its  material  prosperity,  the 
next  century  will  be  marked  by  a  distinct  prog- 
ress toward  higher  forms  of  art,  toward  a  clearer 
appreciation  of  its  mission  by  its  patrons,  and 
toward  the  creation  of  a  national  drama.  Con- 
sidering the  brief  history  of  the  stage  in  the 
United  States,  and  the  vast  future  of  this  people, 
what  the  managers  and  the  literary  artisans  are 
now  doing  is  but  the  beginning,  holding  the 
promise  of  great  achievements ;  the  material 
greatness  of  our  stage,  already  greater  than 
that  of  any  other  country,  must  eventually  find  a 
corresponding  elevation  in  its  literature,  upon 
which  its  prosperity  will  so  largely  depend.  See 
Dr.\m.\. 

Stage-coach.      See  Coach  ;  Omnibus. 

Stage  Mechanics.  A  stage  is  that  visible 
part  of  a  platform  arranged  at  one  end  of  an 
auditorium  which  is  enclosed  by  scenery  and 
Iramed  within  and  viewed  through  an  opening 
or  arch.    The  stage  and  all  that  may  be  arranged 


upon  it  must  be  preservative  of  the  lines  o: 
sight  and  hearing  of  the  spectator  and  auditor, 
From  earliest  times  either  an  elevation  or  plat- 
form, or  a  depression  or  pit  have  been  usual 
for  representation  or  entertainment  before  spec- 
tators. The  earliest  choral  dances  in  the  circle 
or  pit  evolved  into  the  Greek  classic  theatre, 
with  its  Skene  or  house  of  two  or  three  stories, 
which  filled  the  background  of  the  scene,  the  ac- 
tion being  within  the  semicircular  chorus  place 
or  pit  in  front. 

The  mechanism  of  the  ancient  theatre  was 
very  exact  in  every  respect.  The  religious  char- 
acter of  the  performance  established  fixed  and 
usually  theologic  meanings  for  everything  done 
or  said  in  the  play.  The  scenery  was  probably 
limited  to  painted  curtains  at  the  back  and  re- 
volving triangular  prisms  at  entrances.  Machin- 
ery for  startling  effects  was,  however,  usual. 
The  Roman  invasion  resulted  in  the  extension  of 
the  stage  more  and  more  forward,  until  it  became 
a  platform  sufficiently  large  to  hold  the  chorus 
and  entire  ensemble. 

The  ancient  Greeks  bore  the  same  relation  in 
art  and  theatricals  to  the  w^orld  of  their  lime  as 
the  modern  French  do  to-day;  consequently  even 
the  traveling  companies  of  the  various  nations 
followed  crudely  the  methods  of  performances 
usual  with  the  Greeks,  and,  indeed,  the  general 
conduct  and  character  of  the  modern  theatre  has 
in  many  important  respects  followed  the  original 
classic  traditions.  The  entrances  and  exits  on 
the  modern  stage,  much  of  the  symbolic  values  of 
parts  of  the  stage,  and  the  arrangement  of  stage 
movement  are  directly  inherited  from  the  old 
Greek  theatre.  In  later  medic-eval  time?  a  portable 
stage  or  cart  was  used.  But  little  advance  can 
be  noted  in  stage  mechanism  until  after  the 
time  of  Shakespeare  and  of  Aloliere,  when 
modern  inventions  beg'an  to  appear.  Richard 
Wagner  and  the  Germans  revolutionized  stage 
settings  and  theatrical  architecture,  as  notable  in 
Wagner's  Theatre  in  Baireuth  and  the  Burg 
Theatre  in  Vienna.  The  Germans'  leadership 
in  applying  science  to  and  otherwise  improving 
stage  mechanics  has  been  followed  by  every 
European  nation,  notably  in  England,  by  Sir 
Henry  Irving,  whose  system  of  lighting  is  es- 
pecially remarkable  in  the  conveyance  of  the 
feeling  of  atmosphere  to  the  senses  of  the 
spectators.  In  America  Steele  Mackaye  was 
progressive  in  improving  the  mechanism  of  the 
stage. 

While  the  use  of  gas  and  movement  of  scen- 
ery in  grooves  had  been  universal  during  the 
past  century  until  1875,  yet  in  many  theatres 
to-day  such  modes  of  lighting  and  scene  shifting 
are  still  retained.  In  the  theatres  of  to-day, 
where  electricity  and  the  most  modern  ma- 
chinery are  employed,  the  following  are  the 
terms  and  uses  of  the  stage  machinery : 

THE   ST.^GE. 

Rake,  The. —  The  scale  or  rise  of  the  stage  floor, 
from  the  curtain  line  to  the  back  wall.  A  modem  stage 
is  generally  built  level,  or  nearly  so.  The  "  Rake  "  of 
the  scenery  is  the  perspective  line;  a  gradual  decrease 
in  the  height  of  each  piece  of  the  sides  of  a  scene 
representing  an  interior  or  room  and  extending  up 
stage.  .  .         ,         J 

Proscenium  Arch.  The.— The  architectural  arch  and 
sides  behind  which  descends  the  curtain. —  as  it  \yere  a 
massive  frame  to  the  picture  which  the  curtain-rise 
reveals. 

Curtain  Line,  The. —  That  line  from  one  proscenium 
side  to  the  other,  across  stage,  where  the  curtain  touches 
the  ground. 
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Apron,  The. —  That  space  of  the  stage  from  the  cur- 
tain line  down  to  the  footlights.  A  distance  usually 
of  four  or  five  feet.  The  apron  in  modern  theatres 
is  often   almost   eliminated. 

Tormentor,  The. —  The  foremost  piece  of  scenery 
standing  slightly  out,  both  sides  of  the  stage,  back  of 
the  proscenium  sides.  It  is  usually  red  and  intended 
as   the   matting  to  the  picture   framed. 

Front  Drapery,  The. —  A  short  curtain  stretching 
across  the  proscenium  arch,  intended  to  blend  with  the 
toi  mentors  at  the  required  height  from  the  ground, 
once  the  curtain  has  risen:  thus  forming  an  arch  mat- 
ting to  the  picture. 

Prompt  Side,  The. —  That  side  of  the  stage  where 
the  signals  for  rise  and  fall  of  the  curtain,  etc.,  are 
placed  and    where  the  prompter   usually  stands. 

]'!v  Galleries,  The. —  Galleries  that  are  built  along 
the  side  walls  of  the  stage.  The  height  of  these  galleries 
above  the  stage  varies  according  to  the  proportions  of 
the  stage  ajid  building.  On  an  average  they  are 
ctccted  some  thirty  feet  from  the  ground.  One  of  these 
side  galleries  is  occupied — ordinarily  the  left  side 
gallery  —  by  the  fly-men :  a  crew  of  men  employed 
there  to  operate  the  ropes  (called  lines)  whereby  tiie 
divers  pieces  of  scenery  are  either  raised  or  lowered 
into   position. 

Painter's  Gallcrv.  The. —  A  long  narrow  bridge  ex- 
tending from  one  fly  gallery  to  the  other  alongside  the 
back  wall  of  the  stage.  It  is  always  movable  and  can 
be  hoisted  or  lowered  down  any  distance  by  means  of 
jopcs,  and  is  for  the  purpose  of  touching  up  scenery 
which  may  necessitate  fresh  daubs  of  paint.  The 
scenery  to  be  painted  is  hung  or  set  flat  against  the 
back  wall  of  the  stage,  and  the  painter's  bridge  is  then 
raised  or  lowered  in   front  of  it.  according  to  necessity. 

Rigging  Loft,  The. —  A  timber  flooring  some  few 
feet  beneath  the  roof  above  the  stage:  a  network  of 
small  beams  for  the  purpose  of  attaching  pulleys 
thereto  —  whereby  pieces  of  scenery,  borders,  etc.,  may 
be  raised  from  the  ground  or  lowered.  The  rigging  loft 
is  ordinarily  built  fifty  feet  above  the  stage,  sometimes 
even  higher;  this  to  afford  more  room  for  the  hoisting 
and  retention  of  stacks  of  scenery  above  the  setting. 
The  pulleys  are  attached  to  the  rigging  loft  in  row.s 
of  threes,  from  the  front  of  the  stage  to  the  hack  of  the 
stage.  In  each  row  one  pulley  occupies  the  centre  of 
the  rigging  loft;  the  two  others  occupy  the  left  and  the 
right  of  the  central  pulley  and  are  stationed  half  way 
between  the  central  one  and  the  edge  of  the  rigging 
loft.  To  each  of  these  numerous  rows  of  pulleys 
arc  affixed  long  ropes,  one  end  of  which  is  carried 
down  by  a  small  weight,  while  the  other  end  is  securely 
fastened  in  the  fly  galleries,  usually  the  left  gallery. 

Pins,  CoHnter'a;eights.  Sand-bags. —  The  "Pin"  isa 
bar  of  cast  iron,  15  inches  long  by  i  H  inches  in 
diameter.  Pins,  sand-bags  and  counterweights  are  at- 
taciied  to  the  loose  end  of  the  rope  which  drops  toward 
the  stage  from  the  rigging  loft.  These  weights  are 
usually  removed  when  a  piece  of  scenery  is  fastened  to 
the   rope   in   their  place. 

Lines. —  The  ropes  that  are  thus  held  in  the  rigging 
loft  and  manipulated   from  the  fly  gallery. 

Centre  Line.  The. —  The  rope  attached  to  the  pulley 
stationed  in  the  centre  of  the  rigging  loft,  and  dropping 
toward  the  centre  of  the  stage. 

Lone  Line.  V/ic— The  rope  attached  to  that  pulley 
which  is  farthest  from  the  side  from  where  it  is  being 
manipulated   in   the  fly   gallery. 

Short  Line.  77i(?.— That  rope  which  is  nearest  the 
side  from  which  it  is   manipulated  in  the  fly  gallery. 

Set  of  Lines.  One.—  Thc  short,  centre,  and  long  line 
of  one  row  of  pulleys.  The  sets  of  lines  are  usually 
fastened    together    on    the    pegs    in    the    fly    gallery. 

Traps.—  A  concealed  opening  in  the  floor  of  the 
stage. 

ST.XGE  POSITIONS. 
The  stage  is  divided  into  imaginary  lines  and  spaces 
—  which  enable  the  performers  to  cross,  inter-cross,  and 
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circle  around  each  other  without  confusion  —  and  as 
well  t!ie  stage  carpenter  In  erect  his  scene,  and  the 
stage  hands  to  set  tncir  furniture  in  the  proper  places. 


It  is  assumed  that  there  are  four  entrances.  These 
are  counted   i,  2,  3,  4,   from  down  stage  up. 

A'.  B. — ■  Though  there  may  be  but  one  entrance  on 
one  side  of  the  interior  setting  —  direction  may  possibly 
be  given  to  set  a  fireplace  or  window  R.2.  (nght 
second);  that  is  to  say.  where  right  second  entrance 
should  have   been  had   it  existed. 

EXPLANATION   OF  THE  ABBREVIATIONS. 

R.    I.    E. —  Right  first  entrance. 

R.  2.     E. —  Right    second    entrance. 

R.  3.    E. —  Right   third    entrance. 

K.  4.    E. —  Right  fourth  entrance. 

L,   I.    E. —  Left  first  entrance. 

L.  2.    E. —  Left  second  entrance. 

L.  3.    E. —  Left   third   entrance. 

L.  4.     E. — •  Left    fourth   entrance. 

C. —  Centre  of  stage. 

D.  C. —  Down  centre  line. 

U.  C. —  Up  centre  line. 

U.   R.  C. —  Up  right  centre  line. 

R.  C. — Right   centre   line. 

D.   R.  C. —  Down    right   centre  line. 

U.  L.  C. —  Up   left  centre   line. 

L.  C. —  Left   centre   line. 

D.  L.  C. —  Down   left   centre  line. 

D.   R. —  Down  right  of  stage. 

D.  L. — ■  Down   left  of  stage. 

L. —  That  side  of  the  stage  which  is  left  of  a  person 
facing  the  audience. 

R. —  That  side  of  the  stage  which  is  right  of  a 
person  facing  the  audience. 

U.   R. —  Up   right  of   stage. 

U.   L. —  Up  left  of  stage. 

THE    SCENERY. 

Wing,  A. —  A  single  piece  of  scenery,  ordinarily 
5  feet  4  inches  wide  by   18  feet  high. 

Flat,  A. —  A  double  wing,  cither  hinged  or  battened 
together. 

Borders. —  Strips  of  canvas  hung  crosswise  above 
the  stage  by  means  of  a  set  of  lines.  These  may 
either  represent  the  sky,  the  branches  of  trees  and 
foliage,    etc. 

Ceiling. —  A  square  of  canvas  set  to  a  light  frame 
of  wood  which  is  lowered  by  means  of  a  double  set 
of  lines  —  one  set  "  up  stage  "  (back  of  stage),  the 
other  "down"  (front  of  stage),  until  it  rests  squarely 
upon  the  interior  set. 

Box  Set,  A. — -A  complete  interior  setting. 

Drop,  A. —  A  large  canvas  representing  the  back- 
ground of  the  setting.  In  the  case  of  a  complete 
exterior  setting,  the  drop  extends  the  full  widili  of 
the  back  of  the  stage;  in  the  case  of  an  interior  setting, 
where,  for  example,  only  a  window  and  a  door  present 
a  view  of  the  outside,  the  drop  may  be  much  narrower. 

Tab,  A. —  A  narrow  drop,  hung  by  a  single  line. 

Jog,  A. — ■  A  narrow  piece  of  scenery,  wherewith  two 
flats  or  wings  of  an  interior  setting  may  be  joined, 
either  for  extension  or  to  form  a  q\iadrangle. 

Return  Pieces. —  Two  wings  aftixcd  to  an  interior 
setting,  which  turn  oflf  stage,  back  of  each  side  of  the 
IJroscenium   opening. 

Backings. —  Either  a  wing,  or  two  wings  hinged  to- 
gether, set  back  of  some  opening,  window,  or  door. 

Masking  Pieces. —  A  piece  of  scenery,  tab.  drop, 
or  wing,  set  behind  an  opening  to  conceal  cither  the 
scenery  or  the  bare  stage  immediately   behind  it. 

Braces. —  Two  narrow  strips  of  wood,  five  feet  long, 
either  permitted  to  slip  alongside  each  other  or  made 
fast  to  each  other  by  means  of  a  turn-screw  once  the 
desired  extension  is  reached.  The  top  end  has  a  small 
iron  grip  attached,  in  the  shape  of  a  ram's  horns;  the 
lower  has  a  narrow  short  blade  of  sfcel  intended  to 
trail  flat  upon  the  ground  and  containing  a  hole  sufli- 
ciently  large  to  admit  a  screw-pin.  'I'hc  grip  at  the 
top  of  the  brace  is  first  introduced  into  a  screw-eye 
attached  to  the  back  of  a  piece  of  scenery,  then  the 
desired  length  of  the  brace  is  secured  by  means  of 
the  centre  screw,  so  that  it  reaches  the  ground 
obliquely ;  lastly,  then,  the  screw-pin  fastens  the  brace 
securely  to  the  ground:  and  thus  may  scenery  be  held 
in  position. 

Lashlines. —  Pieces  of  light  rope  fastened  at  the 
side  of  the  wooden  frame  nc.ir  the  lop  of  a  wing  or 
flat,  for  the  purpose  of  fastening  this  wing  or  flat  to 
the    next    one. 

THE   LIGHTS. 

Footlights  (of  the  stage.) —  Rows  of  lights  along  the 
from   edge  of  the  stnf{c. 

Border  Lights. —  The  illumination  of  a  series  of 
electric  bulbs  in  a  long  tin  rcMcclur.  extending  the  full 
width  of  the  <ttaKe  and  hung  up  in  the  air,  by  means 
of  a  set  of  lines,  hack  of  the  canvas  borders.  There 
arc  uRually  four  bnr<ier  lights,  more  or  less,  according 
to   the  depth   of   the   stage   anil    the   style    of   the   play; 
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No.  I  border  light  is  hung  close  to  the  curtain  down 
stage;  No.  4  is  hung  well  back  of  stage;  the  other  two, 
Nos.   2  and   3,   occupy  the  intersecting  positions. 

Strips. —  beveral  electric  bulbs  set  to  a  narrow  strip 
of  wood,  varying  in  length  according  to  necessity  — ■ 
usually  four  feet  long,  which  may  be  movable  and 
hung  anywhere  back  of  the  setting. 

Bunch  Light. —  Several  electric  bulbs  inside  of  cir- 
cular and  movable  tin-reflector. 

Bo.v  Calcium. —  An  oval,  sheet-iron  box  with  an  open 
front  iS  inches  by  14  inches,  set  upon  a  long  steel  rod 
incased  in  a  tubing  —  for  the  purpose  of  raising  or 
lowering.  The  box  is  painted  white  within  and  con- 
tains carbon  holders  and  carbon  sticks  —  and  is  for 
the  purpose  of  throwing  a  wide  fiood  of  white  or  col- 
ored light. 

Mediums. —  A  light  frame  of  wood,  the  size  of  the 
opening  of  the  box  calcium.  The  space  within  this 
frame  is  tilled  with  a  thin  sheet  of  gelatine:  the  gela- 
tine being  colored  either  red,  blue,  green,  amber,  etc. 
Thus  sunset  glow,  moonlight,  sunlight  effects  may  be 
secured  by  the  use  of  a  different  medium. 

Lenses. —  A  sheet-iron  hood,  set  to  a  steel  rod  and 
operated  in  the  same  way  as  the  box  calcium,  but,  for 
the  purpose  of  throwing  a  shaft  of  light;  that  is,  a 
moonbeam,   a   sunbeam. 

Pockets. —  Concealed,  safety,  steel  pockets  in  the 
floor  of  the  stage,  on  both  sides,  for  the  purpose  of 
connecting  wires,  leading  to  calciums,  bunch  lights,  etc. 
Usually  there  are  three  pockets  on  each  side  of  the 
stage. 

The  Smtch-board. —  The  electric  board  —  usually  on 
the  prompt  side  —  where  all  connections  are  made  for 
the  electricians  to  operate  all  the  lights  from  a  single 
place. 

J.  M.  Edgar  H.\rt. 
Instructor  of  the  American  Academy   of  Dra- 
matic Arts. 

Stagger-bush,  an  ericaceous  slirub  (Pieris, 
or  Andromeda  mariana)  found  south  of  Rhode 
Island  in  moist  sandy  soil,  chiefly  along  the 
Atlantic  coast.  It  has  a  bad  reputation  for 
poisoning  live-stock  which  may  feed  on  its  foli- 
age, and  giving  them  the  disease  known  as 
"staggers.*  It  is  a  low  shrub,  rarely  four  feet 
high,  with  erect,  wand-shaped,  black-dotted 
branches,  bearing  alternate,  oval  leaves,  which 
are  shining  and  leathery,  and  turn  to  an  intense 
scarlet  before  falling  in  the  autumn.  The  flow- 
ers are  borne  in  a.xillary  umbels,  on  the  under 
side  of  the  naked  year-old  branches,  and  are 
large,  white,  waxen  urns,  with  five  little  teeth 
about  the  orifice.  They  bloom  in  early  sum- 
mer, and  the  shrub  is  one  of  the  handsomest  of 
its  kind. 

Staggers,  one  of  several  varieties  of 
disease  in  domestic  animals,  as  blind-staggers 
in  horses  and  cattle,  an  epileptic  disorder  pri- 
marily affecting  the  brain  and  spinal  cord.  A 
form  of  digestive  derangement  to  which  horses 
are  especially  liable  is  a  kind  of  gastritis  called 
stomach-staggers.  This  is  a  dangerous  disease 
as  yet  little  understood.  In  the  stable  the  horse 
dozes  and  rests  his  head  in  the  manger ;  he  then 
wakes  up  and  eats  until  the  distention  of  the 
stomach  becomes  enormous.  The  peculiarity  of 
the  complaint  consists  in  the  total  stoppage  of 
digestion,  and  the  uneasy  feeling  of  distention, 
consequent  to  such  indigestion,  appears  to  de- 
ceive the  horse,  whose  morbid  excitement  in- 
duces him  to  continue  eating.  This  he  does 
until  the  distention  prevents  the  return  of  the 
blood  from  the  head,  and  the  animal  dies  from 
apoplexy,  or  his  stomach  bursts.  Recovery  is 
rare,  except  in  very  mild  cases.  Grass-staggers 
is  a  disorder  caused  in  horses  and  cattle  by  eat- 
ing the  loco-weed  or  crazy-weed  (q.v.).  It  is 
also  known  as  the  loco-disease.  In  sheep  a  pe- 
culiar kind  of  staggers  occurs  which  is  called 
gid.     See  Sheep,  Diseases  of. 

Staghound.      See  Dog. 


Stahl,  stal,  Georg  Ernst,  German  physi- 
cian and  chemist:  b.  Anspach  16O0;  d.  Berlin 
1734.  He  studied  medicine  at  Jena  and  in  1691 
was  chosen  second  professor  of  medicine  at 
Halle,  and  rendered  his  name  famous  over  all 
Germany  by  his  academical  prelections  and  his 
publications.  In  1700  he  was  elected  member 
of  the  Academia  Curiosorum  Naturae.  His  fame 
procured  him  the  appointment  of  physician  to 
the  king  of  Prussia  in  17 16,  and  he  went  to 
Berlin.  He  was  the  author  of  the  doctrine 
which  explains  the  principal  chemical  phenomena 
by  the  agency  of  phlogiston.  This  theory  was 
received  and  supported  by  some  of  the  most 
eminent  men  which  Europe  had  produced.  His 
principal  works  are  'Experimenta  et  Observa- 
tiones  Chymicse  et  Phj-sicse'  (1731)  ;  'Disputa- 
tiones  Medicae*  ;  'Theoria  Medica  Vera*  (1737J ; 
and  'Fundamenta  Chymise  Dogmaticae  et  Ex- 
perimentalis.* 

Stahr,  star,  John  Summers,  American  col- 
lege president:  b.  Bucks  County,  Pa.,  2  Dec. 
1841.  He  was  graduated  from  Franklin  and 
Marshall  College  1867,  and  at  once  entered  the 
faculty  of  that  institution,  successively  being 
tutor  in  German  and  history,  assistant  professor, 
professor  of  natural  science  and  chemistry,  finan- 
cial agent,  president  pro  tem,  and  since  l8go 
president  of  the  college.  He  studied  theology, 
was  ordained  in  1872.  and  at  one  time  supplied  the 
pulpit  of  the  First  Reformed  Church,  Reading, 
Pa.  He  was  a  consulting  member  of  the  edi- 
torial staff  of  the  'Standard  Dictionary.' 

Staigg,  stag,  Richard  M.,  American 
painter:  b.  Leeds,  England,  1820;  d.  1881.  He 
emigrated  to  the  United  States  in  his  nth  year 
and  in  early  manhood  attained  consummate  skill 
in  painting  miniature  portraits  on  ivory.  In 
1861  he  was  elected  National  Academician,  and 
after  studying  in  Paris  (1867-g)  he  abandoned 
miniature  painting  for  landscape  and  portraiture 
in  oils.  His  marines  are  admirable  for  color  and 
detail  and  among  his  best  genres  are  the  *  Sail- 
or's Grave'  (Lenox  Library),  and  the  'Cat's 
Cradle. 

Stained  Glass.     See  Glass  St.\ining. 

Stainer,  sti'ner,  Jakob,  German  violin- 
maker  :  b.  Absam  14  July  1621 :  d.  1683.  He  was 
apprenticed  to  a  maker  of  stringed  musical  in- 
struments at  Innsbruck.  He  learned  the  secret 
of  the  Italian  method  of  constructing  violins,  and 
won  a  reputation  that  passed  beyond  Germany 
into  Italy  and  England  and  lasted  for  more  than 
a  century. 

Stainer,  sta'ner.  Sir  John,  English  organist 
and  composer:  b.  London  6  June  1840;  d. 
Verona,  Italy,  I  April  1901.  At  seven  he  became 
a  chorister  in  Saint  Paul's  Cathedral:  in  1856  Sir 
Frederick  Ouseley  appointed  him  organii;t  of  the 
newly-founded  Saint  Michael's  College  at  Ten- 
bury,  and  four  vears  later  he  became  organist  of 
Magdalen  College,  Oxford.  From  1863  till  1872 
he  was  university  organist,  and  from  the  latter 
year  until  his  resignation  in  1888  held  the  post  of 
organist  in  Saint  Paul's,  London.  In  this  position 
he  achieved  great  success,  and  contributed  much 
to  the  improvement  of  the  musical  part  of  the 
service  in  the  cathedral.  In  1881  he  succeeded 
Sir  .'\rthur  Sullivan  in  the  principalship  of  the 
National  Training  School,  and  in  1882  became 
inspector  of  music  in  the  elementary  schools  of 
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England.  He  was  professor  of  music  in  the 
University  of  Oxford  from  1889  till  his  resigna- 
tion in  1899,  and  was  kniglitcd  in  1888.  He  was 
a  composer  of  considerable  ability,  his  principal 
compositions  being  cantatas  entitled  <Tlie  Daugh- 
ter of  Jairus>  (1878);  'Saint  Mary  Magdalen' 
{18S3):  and  <The  Crucifixion'  (1887),  and 
many  anthems,  organ  pieces,  etc.  He  published 
various  musical  primers,  a  "Dictionary  of 
Musical  Terms'  (with  W.  A.  Barrett),  and  a 
valuable  work  on  15th  century  music  entitled 
< Early  Bodleian  Music:  Dufay  and  his  Con- 
temporaries.' 

Staines,  stanz,  England,  a  town  in  Middle- 
sex, on  the  Thames,  six  miles  southeast  of 
Windsor.  Runniniede,  Egham,  and  Cooper's 
Hill  are  interesting  suburbs  (q.v.).  Inigo  Jones 
and  Rennie,  two  of  England's  greatest  architects, 
are  remembered  by  the  church  of  St.  Mary's 
(1631),  and  the  bridge  across  the  river  (1832), 
respectively  their  works.  The  Roman  Catholic 
Gothic  church  dates  from  1868.  The  industrial 
works  include  breweries  and  mustard  mills. 
The  garden-markets  and  race-course  are  inter- 
esting features.     Pop.    (1901)   6,688. 

Stair,  Lord.       See  Dalrymple. 

Stair,  a  succession  of  steps  affording  means 
for  a  person  on  foot  to  get  from  a  lower  to  a 
higher  level.  There  are  two  main  forms  of  this, 
one  composed  of  a  series  of  solid  blocks  gen- 
erally touching  one  another  at  one  edge,  as 
when  a  series  of  squared  stones  are  built  into  a 
wall  at  either  end,  their  small  surface  of  junc- 
tion merely  steadying  them ;  and  the  more  com- 
mon sort,  in  which  two  sloping  beams,  planks 
or  metal  girders  called  string  pieces  or  strings, 
support  a  series  of  horizontal  planks,  slabs  of 
marble  or  slate,  or  plates  of  metal ;  these  are 
called  treads.  The  above  are  the  essentials  of 
a  stair.  The  riser  which  stands  for  the  verti- 
cal distance  from  one  tread  to  another  may  be 
left  open,  or  may  be  filled  by  a  light  board,  a 
piece  of  open-work  cast  iron  or  the  like.  In  the 
case  of  a  stone  stej)  the  tread  is  the  uppermost 
surface  and  the  riser  the  front  —  the  surface 
turned  toward  the  person  who  is  ascending. 

There  is  a  marked  distinction  between  the 
straiglit  and  the  winding  stair.  In  a  straight 
stair  all  the  steps  are  called  fliers  and  the  tread 
of  each  is  of  the  same  width  from  end  to  end. 
In  the  winding  stair  the  steps  are  called  winders 
and  the  treads  are  much  narrower  at  one  end 
than  at  the  other.  The  typical  winding  stair  is 
the  spiral  or  corkscrew  stair  (in  French  called 
a  colimaioH,  snail-like).  These  arc  commonly 
built  into  round  towers,  the  walls  of  wliich  sup- 
port the  steps,  but  it  is  feasible  to  build  them 
of  wood  or  iron,  and  in  modern  libraries  and 
other  places  of  storage,  very  light  spiral  stairs 
are  built  for  easy  access  to  balconies,  galleries, 
and  upper  floors,  as  in  the  stack-room  for  books 
or  other  place  of  deposit  or  storage. 

A  stair  may  be  made  up  of  several  short 
stairs  called  usually  flights.  Thus  in  the  case  of 
a  rather  lofty  story,  there  may  be  one  or  even 
two  landings  in  the  height  from  floor  to  floor, 
and  therefore  two  or  even  three  flights.  If 
these  landings  give  to  the  stair  a  change  of 
direction  of  90°,  so  that  a  person  ascending  and 
going  northward  suddenly  turns  eastward  or 
westward,  the  platform  is  called  a  quarter-pace 
(sometimes    quarter-snace).      If   the   change    of 


direction  is  of  180°,  the  person  ascending  re- 
versing his  direction  as  from  noith  to  south,  the 
word  half-pace  (half-space)  is  used.  A  com- 
bination of  these  methods  is  also  used,  as  where 
a  platform  is  associated  with  some  winders :  the 
platform  being  then  nothing  but  a  tread  much 
wider  than  the  others.  This  is  a  very  objec- 
tionable plan,  as  being  dangerous  for  persons 
not  acquainted  with  the  stair. 

The  height  of  the  riser  and  the  width  of  the 
tread  are  matters  of  great  importance.  Rules 
exist  for  fixing  these,  and  it  is  generally  con- 
sidered that  the  riser  and  tread  must  be  taken 
together.  Thus,  if  it  be  held  that  each  tread- 
and-riser  should  measure  18  inches,  then  the 
riser  may  be  6^2  inches  high,  the  tread  ll'/2 
inches  wide.  This  is  often  expressed  by  the 
formula,  a  rise  of  6><  inches,  a  run  of  ll'/< 
inches,  or  by  the  phrase,  the  rise  and  run 
are  to  each  other  as  6J4  to  li>^.  In  modern 
buildings  of  no  great  cost  or  elegance  the  stairs 
are  often  very  much  steeper  than  this ;  and  the 
proportions  may  even  be  reversed,  or  nearly  so, 
in  the  case  of  a  flight  rarely  used,  as  from  the 
top  floor  to  the  roof. 

The  stair  is  often  an  architectural  feature  of 
some  importance.  In  the  interior  a  large  hall 
is  sometimes  devoted  to  it,  and  the  stair  itself 
is  a  principal  part  of  tlie  decoration,  perhaps 
passing  along  three  sides  of  this  hall,  seeming 
to  cling  to  the  wall  as  it  ascends,  leaving  be- 
low an  open  floor  of  considerable  size  which 
may  be  treated  more  or  less  as  a  sitting-room, 
and  at  the  top  communicating  with  a  gallery. 
This  gallery  may  be  a  highly  architectural  mem- 
ber, being  treated  with  columns  to  support  the 
roof.  The  objections  to  this  treatment  of  a  stair 
are  the  great  amount  of  space  occupied,  and  the 
opening  of  so  much  of  the  interior  to  drafts  of 
air  and  to  ready  communication  of  fire.  It 
should  only  be  used  where  the  building  is 
wholly  fireproof.  It  leads  to  great  expense  in 
building  the  stair  of  marble,  lining  the  walls 
with  the  same  or  an  equally  costly  material,  and 
roofing  the  whole  w-ith  an  architectural  dome  or 
coved  ceiling  with  or  without  a  sky-light.  The 
tendency  in  recent  times  is  to  use  elevators  in 
buildings  of  all  kinds,  public  and  private,  and 
in  consequence  of  this  the  stair  seems  to  be  con- 
sidered sometimes  a  mere  piece  of  utility,  and 
for  that  purpose  made  as  compact  as  possible ; 
while  in  another  building  not  more  costly  and 
splendid  it  will  be  treated  in  the  way  described 
above.  It  is  worthy  of  notice  that  any  building 
in  which  it  is  expected  to  give  stately  entertain- 
ments, the  stair-case,  or  hall,  which  encloses 
tlic  stair,  will  be  treated  in  a  more  stately 
way,  and  this  because  of  a  tradition  that  the 
persons  of  a  large  assemblage  will  seek  the  halls 
and  stairs,  perhaps  for  more  space,  perhaps  for 
fresh  air.  Tlius,  in  an  opera  house  built  with 
cost  and  pains,  the  stair  is  a  very  iniirortant 
feature. 

Out-of-door  stairs  are  not  common  in  mod- 
ern times,  nor  do  they  often  exist  in  connec- 
tion with  classical  or  neo-classical  architecture. 
They  have  great  picturesqueness  of  elTect  and 
are  associated  with  tnedi.i'val  architecture  — 
both  northern  and  southern  —  and  with  the 
rough  wooden  buildings  of  Switzerland  and 
Tyrol. 

The  term  stair  is  not  often  used  to  cover  the 
broad   flight   of  steps  leading  up  to   a  portico; 
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nor  for  the  steps  of  a  front  door  when  they  do 
not  exceed  ten  or  twelve  in  number :  nor  yet 
for  those  in  a  terraced  garden.  For  such  out- 
of-door  flights  of  steps  the  French  term  perron 
may  be  used  and  is  perfectly  descriptive  of  the 
thing;  no  correlative  term  exists  in  English  ex- 
cept the  local  term  used  in  New  York  city  and 
vicinity,  stoop.  RussELL  Sturgis. 

Stalac'tite  and  Stalag'mite,  deposits  of 
lime  hanging  from  the  roof  (stalactites)  or  ris- 
ing from  the  floor  (stalagmites)  of  a  cavern. 
Stalactitic  formations  occur  chiefly  in  long  and 
more  or  less  fantastic  masses  suspended  from 
the  roofs  of  caverns  in  limestone  rocks.  Stalac- 
tites appear  to  be  continually  forming;  water 
containing  carbonate  of  lime  held  in  solution  by 
carbonic  acid,  trickling  through  crevices  in  the 
roofs  of  the  caverns,  gradually  during  its  ex- 
posure to  the  air  loses  its  carbonic  acid,  and  con- 
sequently deposits  its  carbonate  of  lime ;  the 
water  passing  over  the  portion  first  deposited 
gradually  adds  to  it,  and  eventually  gives  the 
carbonate  of  lime  its  great  length  and  stalactitic 
character.  The  flatter  deposits,  called  stalag- 
mites, are  formed  on  the  floor  of  the  cavern  by 
the  water  there  depositing  that  portion  of  its  car- 
bonate of  lime  which  is  not  separated  during  the 
formation  of  the  stalactite.  Stalactitic  carbonate 
of  lime  is  met  with  in  the  veins  of  lead  ore  in 
Durham  and  Northumberland,  England.  Cav- 
erns are  sometimes  nearly  filled  with  these  de- 
posits, which  in  some  cases  are  of  very  large 
dimensions.  The  Oriental  alabaster  (q.v.)  is  of 
the  same  substance  as  stalactites  and  stalagmites. 
Among  the  striking  examples  of  these  forma- 
tions are  those  of  the  Luray  and  i\Iammoth 
caves  (qq.v.)  in  the  United  States;  those  in 
the  cavern  at  Castleton,  Derbyshire,  England, 
and  in  the  Isle  of  Skye ;  in  the  grotto  of  Anti- 
paros  in  the  Grecian  Archipelago;  in  the  Wood- 
man's Cave  in  the  Harz,  Germany;  at  Auxelle, 
France;  and  the  most  important  of  those  at  Adels- 
berg,  Austria-Hungary. 

Stalimene,  sta-le-ma'ne.       See  Lemnos. 

Stalker,  stak'er,  James,  Scottish  Free 
Church  clergyman:  b.  Crieff  21  Feb.  1848.  He 
was  educated'  at  the  universities  of  Edinburgh, 
Halle  and  Berlin,  and  at  New  College,  Edin- 
burgh. He  held  pastorates  at  Kirkcaldy  and 
Glasgow,  1874-87:  delivered  the  Lyman  Beecher 
lectures  on  preaching  at  Yale  University.  1891  ; 
was  Cunningham  lecturer  in  1899,  and  has  been 
professor  of  church  history  in  the  LTnited  Free 
Church  College,  Aberdeen,  since  1902.  Among 
his  many  publications  are  'The  Life  of  Jesus 
Christ,'  'The  Preacher  and  His  Models,'  <Tlie 
Seven  Deadly  Sins,'  'The  Seven  Cardinal  Vir- 
tues,' 'The  Two  Saint  Johns,'  'The  Christology 
of  Jesus,'   etc. 

Stall,  Sylvanus,  American  Lutheran  cler- 
g>'man  and  author ;  b.  Elizaville,  Columbus 
County,  N.  Y.,  18  Oct.  1847.  He  was  graduated 
from  Pennsylvania  College,  Gettysburg,  1872, 
and  studied  theology  there  and  at  the  Union 
Theological  Seminary  in  New  York.  He  held 
Lutheran  pastorates  from  1874  to  18S8,  and  has 
been  associate  editor  of  the  'Lutheran  Observer' 
since  1890.  He  was  for  years  statistical  secre- 
tary of  the  general  synod  of  the  Lutheran 
Church  and  published  'Stall's  Lutheran  Year 
Book  and  Historical  Quarterly,'  1884-8.  His 
other  publications  include  'How  to  Pay  Church 


Debts'  (1880)  ;  'What  a  Young  Boy  Ought  to 
Know'  (1897)  :  3nd  the  three  other  volumes  of 
the  'Purity  Series.'  concluding  with  'What  a 
Man  of  Forty-five  Ought  to  Know'    (1901). 

Stall,  a  fixed  seat  in  a  church,  intended 
for  the  accommodation  of  one  of  the  choristers 
or  of  the  clergy,  and  therefore  usually  in  the 
choir.  Much  the  most  common  arrangement  is 
to  have  the  stalls  in  rows  on  the  two  sides  of 
the  choir,  the  occupants  of  the  stalls  looking  in- 
ward toward  the  axis  of  the  church  and  there- 
fore toward  the  altar  or  the  space  immediately 
behind  or  before  it.  Such  a  fixed  seat  forming 
one  of  a  group  will  naturally  be  enclosed  at  the 
back  and  sides,  and  it  is  customary  to  have  two 
rows  of  stalls,  an  outer  one  set  immediately  on 
the  floor  or  with  a  few  inches  elevation  in  order 
that  a  wooden  floor  may  be  put  above  the  stone 
floor  of  the  church,  and  a  second  row  behind, 
perhaps  two  steps  higher.  Where  a  row  of  stalls 
is  very  long  there  may  be  an  opening  or  more 
openings  than  one  in  the  front  row,  made  by 
the  omission  of  a  seat,  and  intended  for  access 
to  the  back  row. 

As  the  occupant  of  a  stall  sometimes  sits  and 
sometimes  stands  for  a  length  of  time  during 
the  service,  it  is  common  to  arrange  a  hinged 
seat  easy  to  lift  and  to  lower  again,  and  made 
heavy  so  as  to  be  firm.  Such  a  seat  is  usually 
carved  out  of  a  solid  mass  of  heavy  wood,  the 
boss  underneath  which  gives  it  weight  and  bal- 
ances it  on  the  hinges,  being  often  an  elaborate 
representation  of  a  cluster  of  leaves,  a  human 
figure  or  a  group  of  several  figures,  or  a  mon- 
strous animal.  Such  bosses  are  called  miseri- 
cordes  or  sometimes  misereres. 

The  most  elaborate  stalls  known  are  those  of 
the  Cathedral  of  Amiens,  magnificent  joinery  and 
carving  of  about  1510.  Russell  Sturgis. 

Stallo,  John  Bernard,  German-American 
jurist  and  scientist:  b.  in  Grand  Duchy  of 
Oldenburg,  Germany,  ALirch  1822 ;  d.  Florence, 
5  Jan.  igoo.  He  received  a  liberal  education  in 
Germany  and  came  to  America  when  16.  Was 
professor  of  Latin  and  Greek  in  St.  Xavier's 
College,  Cincinnati;  was  also  proficient  in  Eng- 
lish, German,  Dutch,  French,  Spanish,  Italian 
and  Hebrew.  After  two  years  at  St.  Xavier's 
he  was  made  professor  of  Latin  in  St.  John's 
College.  New  York,  and  while  there  studied 
law.  He  returned  to  Cincinnati  in  1847  to  prac- 
tice law,  and  sat  upon  the  Common  Pleas  bench 
of  Hamilton  County  in  the  fifties.  In  1885 
Judge  Stallo  was  appointed  minister  to  Italy  by 
President  Cleveland,  but  upon  the  election  of 
Harrison  he  resigned  and  lived  in  Florence  until 
his  death.  Tlie  last  15  or  20  years  of  his  life 
were  largely  devoted  to  the  study  of  philosophy. 
He  published:  'General  Principles  of  the  Phi- 
losophy of  Nature.'  'The  Concepts  and  The- 
ories of  Modern  Physics,'  and  'Abhandlungen 
und  Briefe.' 

Joseph  Wilby, 
President  Historical  and  Philosophical  Society 
of  Ohio. 

Stalwarts.       See  Republican  P.arty. 

Stalybridge,  sta'li-brTj,  England,  in  the 
counties  of  Lancaster  and  Chester,  about  seven 
miles  east  of  Manchester,  on  the  Tarne,  stands 
in  a  barren  district  on  slopes  rising  from  both 
banks  of  the  river.  The  public  buildings  include 
the  town  hall,  free  library,  several  churches,  and 
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post-office.  The  manufacture  of  cotton  goods 
IS  considerable,  occupying  many  thousand  hands. 
Besides,  there  are  foundries,  machine  shop,  and 
millwright  works.  The  importance  of  the 
town  dates  from  1776.  Pop.  (1901)  46,558. 
Stamboul,  stam-bool'.  See  CoiNSt.\nti.\ople. 
StambulofT,  stam-boo'lof,  Stephen  Nikolof, 
Bulgarian  statesman :  b.  Tirnova  1853 ;  d.  Sotia 
18  July  1895.  He  took  part  in  the  rising  of 
1875-6,  and  as  an  office-holder  during  the  occu- 
pation by  the  Russians,  following  the  war  of 
1878,  became  prominent  as  a  leader  of  the 
radical  party  in  the  new  national  assembly.  He 
was  a  conspicuous  member  of  the  regency  which 
followed  the  abdication  of  Prince  Alexander, 
strongly  opposed  to  the  adherents  of  the  Rus- 
sians, and  when  he  became  premier  in  1878,  after 
the  election  of  Ferdinand,  ruled  with  scant  re- 
gard for  prince  or  legislature.  He  was  forced 
to  retire  in  1894 ;  his  death  the  next  year  was  the 
result  of  an  attack  by  assassins. 

Stamford,  stam'ford,  Conn.,  city  in  Fair- 
field County;  on  Long  Island  Sound  and  Mill 
River,  and  on  the  New  York,  New  Haven  & 
Hartford  railroad;  about  75  miles  southwest  of 
Hartford  and  35  miles  northeast  of  New  York. 
The  harbor  is  large  enough  for  large  Sound 
vessels.  The  city  has  regular  steamer  connec- 
tion with  New  York,  and  electric  lines  extend  to 
all  the  nearby  cities  and  towns. 

Stamford  was  settled  in  1641  by  a  colony 
from  New  Haven.  An  Indian  village  named 
Rippowam  had  existed  here,  but  the  name  was 
changed  in  1642.  It  was  incorporated  as  a 
borough  in  1830,  and  in  1894  was  chartered  as  a 
city.  The  surrounding  country  is  devoted 
mainly  to  agricultural,  but  the  city  has  large 
manufacturing  interests,  and  is  the  commercial 
centre  of  an  extensive  region.  The  chief  estab- 
lishment is  the  Yale  &  Towne  Manufacturing 
Company,  which  (1904)  employs  about  2,500 
persons.  Other  manufactures  are  extracts,  type- 
writing machines,  woolen  goods,  lumber,  hats, 
shoes,  machine  shop  products,  pottery,  dycstuffs, 
patent  medicines,  chemicals,  hardware,  and 
wagons  and  carriages.  The  government  census 
of  1900  gives  the  number  of  manufacturing 
establishments  as  185 ;  the  amount  of  capital  in- 
vested, $5,189,195 ;  the  cost  of  material  used 
annually,  $2,059,725;  and  the  value  of  the  prod- 
uct, $4,743,704.  There  are  a  number  of  small 
parks  in  different  parts  of  the  city ;  three  in 
the  residential  section.  The  water  supply  comes 
from  Trinity  Lake  in  New  York  State.  There 
is  an  excellent  sewerage  system  and  a  paid  fire 
department.  There  arc  a  large  city  hospital. 
Saint  John's  Hospital  and  Home,  and  several 
private  sanatoriums.  The  educational  institutions 
are  a  high  school  (new  building  erected  in  1895), 
the  diplomas  from  which  entitle  the  holders 
to  entrance  to  several  universities  and  colleges; 
nine  large  elementary  schools,  one  large  parish 
school,  the  Catherine  .'\ikcn  School  for  girls,  the 
Belts  Academy,  founded  in  1838,  for  boys; 
Misses  Low  and  Meywood  School,  the  King 
School,  and  the  Manor  School  at  Shippan  Point. 
The  Ferguson  Library  is  liouscd  in  a  fine  build- 
mg.  The  three  banks  have  a  combined  capital 
of  $602,020;  there  is  also  one  private  bank.  The 
present  (i<X)4)  form  of  government  is  adminis-' 
tcrcd  under  a  charter  which  provides  for  a  mayor 
and  a  connnon  council,  elected  biennially  in  even 
years.  Appropriations  are  in  charge  of  a  Board 
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of    Appropriation.     Pop.     (1900)     15,997.     The 
population  of  the  town  of  Stamford  is  18,839. 

Stamford,  England,  in  the  counties  of 
Lancashire  and  Northampton,  on  the  Welland, 
12  miles  northwest  of  Petersborough.  The  main 
buildings  are:  St.  Mary's  Church  (13th  century), 
All  Saints,  St.  Martin's,  St.  John  the  Baptist's 
(15th  century;,  town  hall,  corn  exchange,  assem- 
bly and  club  rooms,  literary  institute,  Browne's 
hospital  (15th  century),  school  and  charitable  in- 
stitutions. The  manufacture  of  agricultural  im- 
plements, and  breweries,  are  the  chief  sources  of 
industry  and  trade.     Pop.   (1901)  8,229. 

Stammering,  a  defect  of  speech  due  to 
failure  in  co-ordinate  action  of  certain  muscles 
and  their  appropriate  nerves.  It  is  analogous  to 
some  kinds  of  lameness  to  cramp  or  spasm,  or 
partial  paralysis  of  the  arms,  wrists,  hands,  and 
fingers,  such  as  is  sometimes  attendant  upon 
certain  exercises  (see  Occupation,  Hygiene 
of)  ;  for  speech  is  a  muscular  act  involving  the 
co-ordinate  action  of  many  nerves  and  muscles. 
The  words  stammering  and  stuttering  prac- 
tically denote  the  same  infirmity,  although  stut- 
tering is  now  limited  more  or  less  to  the  futile 
repetition  of  sounds,  while  stammering  covers 
the  whole  defect  —  the  hesitation,  glide,  stop, 
holding  on  to  the  sound,  as  well  as  repeating  it. 
When  stammering  is  proved  to  be  pretty  wide- 
spread in  Prussia,  Great  Britain  and  its  colonies, 
and  the  L'nited  States,  and  uncommon  in  Italy 
and  Spain,  the  question  suggests  itself  whether 
languages  of  Teutonic  origin  are  not  more  apt 
to  generate  it  than  languages  of  Latin  origin. 
This  chief  of  the  imperfections  of  speech  may  be 
hereditary,  and  it  may  be  acquired  by  imitation. 
Like  yawning,  it  is  infections.  It  may  be  the 
abiding  result  of  mental  strain  or  shock.  F'ever 
may  bring  it  on,  epilepsy,  hysteria,  or  any  serious 
nervous  affection  or  strong  emotion,  temporary 
failure  of  health,  any  excitement,  or  even  sore- 
ness of  the  mouth.  It  rarely  shows  itself  earlier 
than  at  four  or  five  years  of  age.  It  usually 
begins  in  youth,  but  may  be  produced  at  any 
later  age.  A  much  larger  proportion  of  males 
than  of  females  stammer.  Stammering  used  to 
be  ascribed  exclusively  to  the  organ  of  articula- 
tion, the  mouth ;  to  faulty  setting  of  the  teeth  or 
the  jaws,  to  the  largeness  and  thickness  of  the 
tongue,  its  weakness  of  movement,  its  excessive 
vigor,  etc.  At  present  in  the  research  for  the 
cause  and  cure  of  stammering  full  account  is 
taken  of  the  vocal  cords  or  cushions  and  the 
vocal   chink. 

St.immering  occurs  in  the  mouth,  the  organ 
of  articulation.  Its  proximate  cause  is  always 
in  the  larynx,  the  organ  of  voice.  Sometimes 
the  lungs,  the  organ  of  breathing,  complicate 
the  uncertainty  and  unsteadiness  of  the  vocal 
cords  and  the  vocal  chink  in  the  larynx.  A 
current  of  air,  variously  shaped  by  the  mmith  as 
a  whole,  is  what  is  called  a  vowel.  A  stammer 
on  a  vowel  can  only  take  place  in  the  vocal 
chink,  rima  ginltidis.  The  sounds  called  conso- 
nants are  produced  by  closures,  more  or  less 
firm,  of  contents  of  the  mouth.  Thus,  b,  />,  m, 
w,  by  the  closure  of  the  two  lips;  /,  t,  of  the 
lower  lip  and  upper  teeth;  1;  soft  and  sli,  of  the 
teeth;  /  and  tli,  tongue  and  upper  teelh;  t.  </.  n. 
s.  c,  y.  tip  of  the  tongue  and  fore  gum;  g  hard 
and  k.  hack  edges  of  the  tongue  and  hack  gum. 
Stammering    may    occur    at    any    of    these    six 


STAMP  ACT  — STANDARDS  OF  LENGTH 


closures.  It  is,  perhaps,  most  apt  to  occur  at 
the  labials  b,  p,  the  dentals  d,  t.  the  gutturals  g 
hard,  k,  because  for  these  the  closure  is  firmest. 
The  stammerer  has  no  difficulty  in  setting  lips, 
teeth,  tongue,  and  gums  against  each  other  as 
required.  His  difficulty  is  to  relieve  the  closure, 
to  get  at  the  vowel  which  is  to  follow  the  con- 
sonant. The  tongue,  for  example,  will  not  part 
with  the  teeth  —  seems  to  cling  spasmodically 
to  them  —  because  the  current  of  air,  the  vowel, 
does  not  come  at  the  proper  instant  through  the 
vocal  chink  to  relieve  it.  In  this  way  the  three 
observable  modes  of  stammering  are  explained. 
If  the  vocal  chink  does  not  open  soon  enough 
there  is  a  stop  stammer ;  if  it  flutters,  there  is 
a  stutter;  if  it  opens  too  soon,  there  is  a  glide 
stammer.  But,  further,  the  lungs  expand  and 
contract  by  nervous  and  muscular  energy ;  and, 
besides,  the  muscular  and  nervous  machinery 
of  the  breastbone,  ribs,  midrifT,  and  upper  ab- 
domen are  all  concerned  in  that  expansion  and 
contraction.  These  complicated  and  delicate  bel- 
lows which  supply  air  under  pressure  to  the 
organ  of  voice  may  be  defective,  out  of  order, 
misused.  Their  working  is  to  be  closely  observed 
in  the  case  of  each  stammer.  Stammerers,  as  a 
rule,  breathe  badly.  They  constantly  try  to  speak 
when  their  lungs  are  empty. 

Stammering  can  be  cured.  It  often  disap- 
pears gradually  without  effort  at  cure.  Improve- 
ment generally  takes  place  as  age  advances.  In 
some  cases  resolute  endeavor  is  demanded.  A 
waving  motion  of  the  arms,  time  kept  to  a 
baton  were  favored  as  cures  at  one  time.  They 
were  on  the  lines  of  the  musical  methods  of 
cure  —  intoning,  chanting,  singing — which  were 
based  on  the  fact  that  most  stammerers  can  sing 
without  difficulty.  The  stammerer  should  be 
taught  to  regulate  the  breath,  and  he  should 
work  for  a  habitual  use  of  the  chest  voice  —  for 
deeper,  steadier  vibration  of  the  vocal  cords  — 
since  stammering  usually  occurs  with  use  of  a 
head  voice.  The  stammerer  should  take  exercise 
in  a  chest  voice,  on  the  sounds  (seldom  vowels) 
at  which  a  stumble  is  apt  to  be  made. 

Stamp  Act,  an  act  for  regulating  the  stamp 
duties  to  be  imposed  on  various  documents.  In 
1765  George  Grenville,  chancellor  of  the  English 
exchequer,  proposed  a  bill  for  taxing  the  colo- 
nies through  a  stamp  duty.  No  serious  opposi- 
tion was  expected.  But  the  measure  aroused 
great  excitement  in  America  as  an  attempt  at 
taxation  without  representation.  In  the  United 
States  a  Stamp  Act  congress  consisting  of  dele- 
gates from  all  the  colonies  except  New  Hamp- 
shire, Virginia,  North  Carolina,  and  Georgia, 
met  at  New  York  7  Oct.  1765,  and  adjourned 
25  October.  The  action  of  this  congress  con- 
sisted of  an  address  to  the  king,  petitions  to 
Parliament  and  a  declaration  of  the  rights  and 
grievances  of  the  colonies.  It  protested  that  the 
colonies  could  only  be  taxed  by  their  own  repre- 
sentatives in  the  colonial  assemblies ;  claimed  the 
inherent  right  of  trial  by  jury,  and  declared  the 
Stamp  Act  to  have  a  manifest  tendency  to  sub- 
vert the  rights  and  liberties  of  the  colonies. 

Stamp  Collecting.     See  Phil.\tei.y. 

Stamp  Duty.    See  Duty;  Tax. 

Stamp-mill,  a  crushing  mill  or  machine  for 
pulverizing  ores  and  rocks.  In  Western  mining 
camps  the  stamp-mill  is  usually  worked  by  water 
power.     See  Mines  .\^-t)  Mining. 


Stamping  of  Metals.    See    Die    and    Die- 

SINKIKU. 

Stamps,  Postage.    See  Phil.»itely  ;  Post  and 

Postage. 

Stand-pipe,  (i)  in  machinery,  a  boiler  sup- 
ply pipe  of  sufficient  elevation  to  enable  the  water 
to  flow  into  the  boiler  notwithstanding  the  pres- 
sure of  the  steam.  Stand-pipes  are  also  used 
on  the  eduction  pipes  of  steam  pumps  to  absorb 
the  concussions  arising  from  pulsations  and 
irregularities,  caused  by  the  unavoidable  employ- 
ment of  bends  and  change  in  the  direction  of 
pipes.  (2)  In  hydraulic  engineering,  a  stand- 
pipe  is  a  curved  vertical  pipe,  arranged  as  a 
part  of  the  main  in  waterworks  to  give  the  neces- 
sary head  to  supply  elevated  points  in  the  dis- 
trict, or  to  equalize  the  force  against  which  the 
engine  has  to  act. 

Standard.     See  Ensign  ;  Flag. 

Standard,  Battle  of  the,  in  English  and 
Scottisli  history,  a  battle  in  which  David  I.  of 
Scotland,  who  had  espoused  the  cause  of  Maud 
against  Stephen,  was  signally  defeated  by  the 
English  under  the  Bishop  of  Durham.  It  was 
fought  in  the  neighborhood  of  Northallerton,  in 
Yorkshire,  on  22  Aug.  11 38,  and  it  got  its 
name  from  the  fact  that  the  English  forces  were 
gathered  round  a  tall  cross  mounted  on  a  car, 
and  surrounded  by  the  banners  of  Saint  Cuth- 
bert.  Saint  Wilfred,  and  Saint  John  of  Beverley. 
A  peace  was  concluded  between  the  two  coun- 
tries in  the  following  year.  David  acknowledging 
the  claims  of  Stephen  to  the  throne  of  England. 

Standard  Time.     See  Time. 

Standard  Unit  of  Value.    See  Finance. 

Standards  of  Length,  Mass,  and  Time, 
Standards  of  length,  mass  and  time  are  the 
fundamental  units  used  alike  in  the  business  of 
daily  affairs  and  in  the  measurements  and  cal- 
culations of  physical  science. 

The  most  important  standards  of  length  now- 
used  are  the  British  yard  and  the  international 
prototype  metres.  Both  of  these  are  legal  stand- 
ards in  the  United  States,  the  metric  system 
having  been  legalized  in  1866.  The  relations  of 
the  yard  and  metre  are  shown  by  the  following 
equations : 

I     yard  =    0.9143992  metres. 

I  metres    1.093614     yards. 

I  metre  =    3.280843     feet. 

I  metre  ^  39.37011        inches. 

The  most  important  standards  of  mass  now 
used  are  the  British  pound  and  the  international 
prototype  kilograms.  Both  are  legal  standards 
in  the  United  States.  The  relations  of  the  pound 
and  kilogram  are  shown  by  the  following  equa- 
tions : 

T  pound  =  0.453592428  kilograms. 

I   kilogram  =  2.20462234  pounds. 

The  above  relations  of  the  yard  and  metre 
and  the  pound  and  kilogram  are  the  precise 
^-alues  determined  by  the  International  Bureau 
of  Weights  and  Measures.  The  relations  which 
have  been  legalized  in  the  United  States  are : 

I   metre  =  39.37    inches. 

I  kilogram  :=  2.2046  pounds. 

The  unit  of  time  adopted  by  common  consent, 
but  used  more  especially  in  physical  science,  is 
the  mean  solar  second,  or  l-8640Oth  part  of  the 
mean  solar  day.  The  minute,  the  hour,  the  day, 
etc.,  also   in  common   use,  are  multiples  of  the 
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mean  solar  second.  The  latter  is  derived,  how- 
ever, from  the  time  of  rotation  of  the  earth,  or 
from  the  interval  between  two  successive  transits 
of  a  fixed  star  across  any  meridian  plane.  This 
interval  is  called  the  sidereal  day,  and  it  is 
equal  in  length  to  86.164.1  mean  solar  seconds. 
See  Weights  and  Measures. 

Standing  Stones.    See  Stones,  Standing. 

Stan'dish,  Myles,  English  colonist  in 
America:  b.  L-ancashire  about  1584;  d.  Duxbury, 
New  England,  3  Oct.  1656.  Prior  to  160.3  he 
had  gained  a  lieutenancy  in  the  English  force 
then  serving  in  the  Netherlands,  but  after  the 
truce  of  1609  joined  the  Puritan  colony  at 
Leyden,  though  he  never  belonged  to  that  com- 
munion, and  sailed  in  the  Speedwell  and  May- 
flower. By  reason  of  his  experience  in  martial 
affairs,  Standish  was  made  military  adviser  to 
the  colonists,  and  upon  their  arrival  in  America 
he  headed  exploring  and  scouting  parties.  In 
February  1621  he  was  chosen  unanimously  mili- 
tary captain  of  the  colony.  His  force  was  always 
small,  though  recruited  11  November,  and  of 
the  numbers  and  method  of  warfare  of  the 
Indians  he  knew  nothing.  But  his  demonstra- 
tions of  power  soon  resulted  in  some  degree  of 
alliance  with  the  powerful  tribes  along  the  coasts 
of  Massachusetts  Bay.  In  1622  Thomas  Weston 
established  at  Wessagussct  (the  present  Wey- 
mouth) an  independent  settlement  which  quickly 
was  involved  in  difficulties  with  the  Indians.  A 
great  conspiracy  of  the  savages  was  thereupon 
formed,  the  design  being  to  destroy  Plymouth 
after  Weston  had  been  similarly  treated. 
Standish.  with  a  file  of  eight,  marched  to  Wessa- 
gussct, killed  the  hostile  chiefs  Pecksuot  and 
Witawamat,  defeated  the  Indians  in  battle,  and 
thus  greatly  increased  the  prestige  of  the  strug- 
gling colony.  He  went  to  London  in  1625,  to 
adjust  disputes  arising  with  certain  merchants 
who  had  advanced  money  on  the  colony's  enter- 
prise, and  who  at  last  abandoned  their  claims  on 
payment  of  fi,8oo.  In  162H  he  arrested  Thomas 
Morton  (q.v. ),  whom  he  wanted  to  have  shot. 
The  last  actual  conflict  in  which  he  took  a  part 
was  that  in  1635,  when  he  imsuccessfully  at- 
tempted to  dispossess  the  F'rcnch  who  had  seized 
a  trading-post  established  by  the  colonists  on  the 
Penobscot.  Besides  his  military  commission,  he 
held  also  the  posts  of  assistant  to  the  governor, 
and,  from  1644  to  1649,  of  treasurer  of  the 
colony.  He  was  active  and  soldierly,  and  by 
his  ability  contributed  very  greatly  to  decide  the 
success  of  the  settlement.  Longfellow's  'Miles 
Standish'  contains  numerous  anachronisms  and 
inaccuracies.  Lowell,  also,  wrote  an  'Interview 
with  Miles  Standish.'  In  1872  the  corner-stone 
of  a  monument  110  feet  high  and  surmounted 
by  a  bronze  figure  of  Standish  was  laid  at  Dux- 
bury.  Consult:  Bradford.  "History  of  Plimouth 
Plantation'  (Dean's  ed.  1856);  Morton's  'New 
England's  Memorial'  (ed.  1855)  :  Johnson,  'Ex- 
ploits of  Myles  Standish'  (i8<)7)  ;  and  various 
works  of  authority  dealing  with  the  history  of 
the  colony. 

Stanfield,     stan'fekl,     William     Clarkson, 

English  painter:  b.  Sunderland  3  Dec.  1793;  d. 
18  March  1867.  He  began  life  as  a  sailor:  occu- 
pied his  spare  time  in  sketching;  received  an 
engagement  to  paint  scenery  for  the  Old  Royalty 
Theatre,  London:  became  .scene  painter  at  Driiry 
Lane  in  1826;  was  elected  a  member  of  the  So- 


ciety of  British  Artists,  and  abandoned  scene- 
painting  in  1830.  Among  his  pictures  may  be 
mentioned:  'Mount  Saint  Michael'  (1831); 
'The  Battle  of  Trafalgar'  (1836);  'The  Body 
of  Nelson  towed  into  Gibraltar'  (1853);  'The 
Abandoned'   (1856). 

Stanford,  stan'ford,  Sir  Charles  Villiers, 
English  composer :  b.  Dublin  30  Sept.  1852.  He 
was  educated  at  Cambridge,  and  continued  his 
musical  studies  at  Leipsic  and  Berlin.  In  1877 
a  festival  overture  in  B  fiat  by  him  was  per- 
formed at  the  Gloucester  Festival,  and  a  sym- 
phony at  the  Crystal  Palace.  Since  that  dale 
he  has  produced  numerous  compositions  in  dif- 
ferent styles,  several  of  which  have  achieved  a 
considerable  degree  of  popularity.  His  best- 
known  work  is  probably  his  choral  setting  of 
Tennyson's  ballad  of  'The  Revenge,'  which  was 
produced  at  the  Leeds  Festival  in  1886.  His 
operas  include  'The  Veiled  Prophet  of  Khoras- 
san'  (1881);  'Savonarola'  (1884);  'Shamus 
O'Brien'  (1896)  ;  and  'Much  Ado  About  Noth- 
ing' (1901).  In  oratorio  he  has  produced  'The 
Three  Holy  Children'  (1885).  and  'Eden' 
(1891),  both  written  for  Birmingham  Festivals. 
His  symphonies  are:  an  'Elegiac  Svmphony' 
(1882);  an  'Irish  Symphony'  (1887);  a  'Svm- 
phony in  F'  (1888)  ;  and  'L'Allegro  ed  il  Peii- 
sero.so'  (1895).  The  most  important  of  his 
other  works  may  be  thus  enumerated:  a  setting 
of  Whitman's  elegiac  ode  on  the  death  of  Lin- 
coln ( 1884)  ;  settings  of  the  three  cavalier  songs 
by  Browning  (1884)  ;  music  for  .Eschylus' 
'Eumenides'  (1885)  and  Sophocles'  'Oidipus 
Rex'  (1887)  ;  settings  of  some  psalms:  a  violin 
suite  (1888)  ;  'The  Battle  of  the  Baltic'  (1891), 
a  ballad  for  chorus  and  orchestra ;  string  quar- 
tets :  pianoforte  sonatas ;  an  ode  on  the  opening 
of  the  Chicago  exhibition,  the  words  being  by 
Sw-inburne;  masses,  and  Irish  fantasies  for  the 
violin  (1894).  On  the  foundation  of  the  Royal 
College  of  Music,  in  1883.  Dr.  Stanford  was  ap- 
pointed professor  of  composition  and  orchestral 
playing,  and  in  1887  professor  of  nnisic  at  Cam- 
i)ridge.      He  was  knighted  in  1902. 

Stanford,  Jane  Lathrop,  .American  philan- 
thropist: 1).  Albany.  N.  Y.,  2-,  .\ug.  1825:  d. 
Honolulu,  Hawaiian  Isl.,  28  Feb.  1905.  She 
was  married  to  Leland  Stanford  (q.v.)  and  since 
his  death  in  1803  has  been  occupied  cliicfly  in 
fosterirg  the  development  and  extension  of  Le- 
land Stanford  Jr.  University,  which  she  had 
aided  her  husband  to  establish  in  memory  of 
their  son.  In  1901  she  increased  her  gifts  to 
the  university  by  further  gifts  of  securities  valued 
at  $18,000,000;  her  residence  in  San  Francisco, 
valued  at  $400,000,  for  a  museum  and  art  gal- 
lery; and  1,000,000  acres  of  land  valued  at 
$12,000,000.  She  has  subsequently  added  other 
benefactions,  thus  making  the  university  the 
wealthiest  educational  institution  in  the  world. 
Mrs.  Stanford  cstalilished  the  children's  hospi- 
tal at  Albany,  N.  Y.,  at  a  cost  of  $100,000,  and 
provided  an  additional  $100,000  to  secure  its 
maintenance ;  she  has  likewise  given  over 
$160,000  to  various  schools  and  kindergartens. 
Sec  Leland  Stanford  Jr.  University. 

Stanford,  Leland,  .American  capitalist  and 
philanthropist  :  b.  Watcrvliel,  Albany  County. 
N.  J.,  0  March  1824:  d.  Palo  .Mto,  C.il..  21  Juiic 
1S03.  He  studied  law  and  commenced  its  prac- 
tice   at    Port    Washington,    Wis,    but    in    1852 
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went  to  California  and  engaged  in  mining  for 
four  years.  In  1856  he  founded  a  business  in 
San  Francisco  which  became  the  nucleus  for  a 
fortune  estimated  at  over  $50,000,000.  In  i860 
he  entered  public  life  as  a  delegate  to  the  con- 
vention that  nominated  Abraham  Lincoln  for 
the  Presidency.  About  this  time  he  became  pres- 
ident of  the  Central  Pacific  Railroad,  an  enter- 
prise in  which  he  was  deeply  interested  finan- 
cially. He  was  governor  of  California  1861-3 ; 
and  United  States  Senator  1885-91.  He  did 
much  to  promote  the  agricultural  development 
of  California  and  to  increase  its  transportation 
facilities,  but  he  will  probably  be  longest  re- 
membered, however,  as  the  founder  of  Leland 
Stanford  jr.  University,  for  which  he  made  an 
initial  gift  of  $20,000,000.  This  work,  begun  in 
commemoration  of  his  son,  has  been  continued 
by  his  wife,  Jane  Lathrop  Stanford  (q.v.),  who 
has  erected  at  Palo  Alto  a  beautiful  and  costly 
memorial  church  to  his  memory.  See  Leland 
St.\nfokd  Jr.  Universitv. 

Stang,  William,  Roman  Catholic  bishop 
of  Fall  River,  Mass. :  b.  Langenbruchen,  Ger- 
many, 21  April  1854;  d.  Rochester,  Minn.,  2  Feb. 
1907.  Received  his  primary  education  in  the 
German  Gymnasia  and  his  philosophical  and 
tlieological  training  at  the  American  College, 
Louvain.  Ordained  priest  in  Mechlin,  15  June 
1878,  and  came  to  Providence,  R.  I.,  in  October 
of  the  same  year.  Was  successively  assistant 
and  rector  of  the  Cathedral,  pastor  of  Saint 
Ann's  and  Saint  Edward's  parishes,  and  superior 
of  the  Diocesan  Missionary  Band.  He  was  con- 
secrated first  bishop  of  Fall  River  in  the  Cathe- 
dral, Providence,  i  May  1904.  Among  his 
best  known  works  are;  "Life  of  Martin  Lu- 
ther' ;  'The  Eve  of  the  Reformation'  ;  'More 
About  the  Huguenots'  ;  'Germany's  Debt  to 
Ireland'  ;  'Pastoral  Theology'  ;  'Historiographia 
Ecclesiastical'  ;  'Theologia  Fundamentalis  Mor- 
alis' ;  'Spiritual  Pepper  and  Salt.' 

Stanhope,  stan'op,  an  English  family,  to 
wliich  three  peerages  belong:  Chesterfield 
(barony  of  Stanhope  from  1616,  and  earldom  of 
Chesterfield  from  1628)  ;  Stanhope  (barony, 
1717;  earldom,  1718),  and  Harrington  (barony, 
1729;  earldom,  1742).  James,  ist  Earl  Stan- 
hope: b.  Paris  1673;  d.  London,  England,  5  Feb. 
1721.  He  entered  the  army,  and  served  as  brig- 
adier-general at  the  capture  of  Barcelona  in 
1705.  In  1708  he  was  appointed  commander-in- 
chief  of  the  British  forces  in  Spain,  and  in  the 
same  year  he  took  Port  Mahon,  and  thus  made 
himself  master  of  the  Island  of  Minorca,  .^fter 
the  accession  of  George  I.  he  devoted  himself 
to  politics,  and  became  the  favorite  minister  of 
that  monarch,  to  whom  he  owed  his  titles  of 
baron  and  earl.  Charles,  the  3d  earl,  grandson 
of  the  preceding:  b.  London  3  Aug.  1753:  d. 
Chevening,  Kent,  15  Dec.  1816.  He  was  an  in- 
ventor and  a  patron  of  science.  He  approved 
the  French  Revolution,  openly  avowing  republi- 
can sentiments,  and  as  a  member  of  the  House 
of  Lords  he  favored  parliamentary  reform,  the 
abolition  of  negro  slavery,  the  freedom  of  the 
press,  and  the  independence  of  juries.  He  was 
father  of  the  celebrated  Lady  Hester  Stanhope 
(q.v.).  The  5th  Earl  Stanhope  (1805-75), 
grandson  of  the  last  noticed,  was  author  of  a 
'History  of  England  from  the  Peace  of  Utrecht 
to  the  Peace  of  ^^ersailles'    (1713-83). 


Stanhope,    Lady    Hester    Lucy,    eccentric 

Englisli  woman,  daughter  of  the  3d  Earl  Stan- 
hope (q.v.)  :  b.  Chevening,  Kent,  12  March 
1776:  d.  near  Sidon,  Syria,  23  June  1839.  Her 
own  home  was  uncongenial  and  in  1803  she  went 
to  preside  over  that  of  her  uncle,  William  Pitt, 
becoming  his  most  trusted  confidant.  After  his 
death  in  1806  she  received  a  pension,  but  her 
life  being  much  embittered  by  her  loss  of  power 
through  his  death,  and  saddened  also  by  the 
death  of  her  favorite  brother  and  a  lover,  she 
left  England  in  1810,  and  after  traveling  over 
various  parts  of  the  East,  settled  in  Syria,  v.'here 
she  resided  for  the  rest  of  her  life,  living  lat- 
terly about  eight  miles  from  Sidon,  at  a  villa  of 
her  own  construction,  called  D'Joun,  which  was 
situated  on  a  solitary  mountain,  remote  from 
any  village.  The  rich  presents  which  she  made 
to  the  Turkish  pashas  gave  her  a  great  influence 
over  them  for  a  time,  though  it  was  afterward 
greatly  diminished.  The  Bedouins,  however,  or 
wild  .-^rabs,  whom  her  wisdom  and  kindness  had 
won,  still  continued  to  look  up  to  her,  not  only 
as  a  benefactor,  but  as  a  being  of  a  superior 
order.  She  is  "the  crazy  Queen  of  Lebanon'' 
to  whom  Whittier  alludes  in  'Snow-bound.' 
Her  guests  also  included  Lamartine  (1832)  and 
Kinglake  (1835).  Consult:  Kinglake,  'Eothen'; 
Meryon,  'Memoirs  of  Lady  Hester  Stanhope' 
(1846). 

Stanislaus,  stan'is-las,  or  Stanislas  I. 
Leszcynski,  les-chiin'ske,  king  of  Poland:  b. 
Lemberg,  Galicia,  20  Oct.  1677:  d.  23  Feb.  1766. 
In  1704,  being  then  woywode  of  Posnania,  and 
general  of  Great  Poland,  he  was  deputed  by  the 
assembly  of  the  states  at  Warsaw  to  wait  upon 
Charles  XII.  of  Sweden,  who  invaded  the  king- 
dom with  the  view  of  dethroning  Augustus  of 
Saxony.  Charles  immediately  resolved  to  raise 
him  to  the  throne  of  Poland,  which  he  effected  at 
an  election  held  in  July  1704.  He  was,  how- 
ever, soon  after  driven  from  Warsaw  by  his 
rival  Augustus :  but  another  change  brought 
him  back  to  that  capital,  where  he  was  crowned 
with  his  wife,  in  October  1705;  and  the  ne,\t 
year  Augustus  was  compelled  formally  to  abdi- 
cate. The  fatal  defeat  of  his  patron,  Charles 
XII.,  at  Pultava,  in  1709,  again  obliged  him  to 
retreat  into  Sweden,  where  he  endeavored  to  join 
Charles  at  Bender,  in  disguise:  but,  being  de- 
tected, he  was  held  captive  in  that  town  until 
1714.  He  remained  in  obscurity  until  1725,  when 
his  daughter,  the  Princess  Mary,  was  selected 
as  a  wife  by  Louis  XIV.,  king  of  France.  On  the 
death  of  .\ugustus,  in  1733,  an  attempt  was  made 
by  the  French  court  to  replace  Stanislaus  on  the 
throne  of  Poland :  but,  although  a  party  sup- 
ported him  and  proclaimed  him  king,  his  com- 
petitor, the  electoral  Prince  of  Saxony,  being 
aided  by  the  emperor  of  Germany  and  Russia 
he  was  obliged  to  retire.  He  endured  this,  like 
e"°ry  other  reverse  of  fortune,  with  great  resig- 
nacinn.  and,  at  the  peace  of  1736,  formally  abdi- 
cated his  claim  to  the  kingdom  of  Poland,  on 
condition  of  retaining  the  title  of  king,  and  being 
put  in  possession  for  life  of  the  duchies  of  Lor- 
raine and  Bar.  Thenceforward  he  lived  as  the 
sovereign  of  a  small  country,  and  acquired  the 
appellation  of  "Stanislaus  the  Beneficent."  He 
not  only  relieved  his  people  from  excessive  im- 
posts, but.  by  strict  economy,  was  able  to  found 
many    useful    charitable    establishments,    and   to 
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patronize  the  arts  and  sciences.  He  wrote  some 
treatises  on  philosophy,  morals  and  politics, 
which  were  published  under  the  title  of  'Oluvres 
du  Philosophe  bienfaisant'   (8vo,  1765). 

Stanislaus,  or  Stanislas  II.,  Augustus,  the 
last  king  of  Pi)land.  son  of  Count  Stanislaus 
Poniatowski :  b.  Woczyn,  Lilluiania,  17  Jan. 
1732;  d.  Saint  Petersburg  12  Feb.  1798.  In  1752 
he  first  appeared  as  a  deputy  in  the  Polish  diet, 
where  he  soon  attracted  attention  by  his  oratory. 
Augustus  III.  sent  him  on  a  mission  to  the 
Empress  Elizabeth  at  Saint  Petersburg,  and  on 
this  occasion  he  acquired  the  peculiar  favor  of 
the  Princess  (afterward  Empress)  Catharine. 
After  the  death  of  Augustus,  the  influence  of 
Catharine  secured  the  election  of  her  favorite 
as  his  successor  (Sept.  1764),  and  he  was 
crowned  at  Warsaw  on  the  25  Nov.  1764.  Al- 
though of  excellent  ability  and  noble  disposition, 
he  was  yet  unable  to  do  anything  for  the  good 
of  his  country,  because  he  lacked  the  strength 
of  character  necessary  to  check  the  license  of  the 
nobles,  and  to  withdraw  himself  from  Russian 
influence.  In  1772,  when  the  first  partition  of 
Poland  was  made,  Stanislaus  in  vain  protested 
against  it,  while  his  resistance  to  the  second  par- 
tition of  Poland  had  only  this  consequence,  that 
after  the  capture  of  Warsaw  the  Empress  Cath- 
arine caused  him  to  be  brought  to  Grodno,  where 
he  was  compelled  to  sign  the  treaty  for  the  third 
partition  of  Poland,  and  on  the  25th  of  Novem- 
ber 1795,  also  to  sign  his  own  abdication.  After 
the  death  of  Catharine,  Paul  I.  brought  him  to 
Saint  Petersburg,  where  he  lived  for  the  rest 
of  his  life  on  a  pension  allowed  him  by  the  em- 
peror. Consult,  'Memoires  secrets  et  incdits  de 
Stanislas'    (18C2). 

Stanley,  stan'Ii,  Arthur  Penrhjm,  English 
Anglican  clergyman :  b.  Alderley,  Cheshire,  13 
Dec.  1815;  d.  London  18  July  1881.  He  was  edu- 
cated first  at  Rugby,  where  he  conceived  an  abid- 
ing love  and  veneration  for  Dr.  Thomas  Arnold 
(q.v.),  and  gained  a  unique  position  in  the 
school.  In  18.34  he  entered  Balliol  College,  O.x- 
ford,  where  he  had  a  brilliant  career,  and  in  1838 
was  elected  a  fellow  of  University  College.  He 
took  deacon's  orders  in  1839  and  priest's 
in  1843,  became  a  college  tutor  in  1843, 
and  was  appointed  in  1845  preacher  to  Oxford 
University.  In  that  capacity  he  preached  four 
sermons,  which  were  published  as  'Sermons  on 
the  Apostolic  Age,*  in  1847,  at  a  critical  time 
in  the  religious  history  of  Oxford.  In  these 
Stanley  stood  aloof  from  both  the  evangelicals 
and  the  high  churchmen,  taking,  rather,  a  ration- 
alistic position.  He  was  presented  to  a  canonry 
of  Canterbury  in  1851.  and  shortly  afterward 
traveled  extensively  in  Palestine  and  Egypt.  In 
1856  he  was  appointed  professor  of  ecclesiastical 
history  at  Oxford  and  canon  of  Christ  Church, 
and  in  1823  was  made  dean  of  Westminster.  In 
this  position,  as  the  acknowledged  head  of  the 
Hroad  Church  parly,  ho  exercised  an  important 
influence,  though  the  width  of  his  sympathy  and 
his  tolerant  spirit  exposed  him  to  attacks  from 
many  of  narrower  views  within  the  Anglican 
Church.  In  1863  be  married  Lady  Augusta 
Bruce,  daughter  of  the  7th  Earl  of  Elgin  (died 
1876),  to  whom  he  owed  much  of  his  social 
popularity.  He  visited  this  country  in  1879  and 
showed  especial  courtesies  to  American  visitors 
to  Westminster  .Abbey.  He  was  the  author  of 
numerous   works,  among   which  arc:     'Life  of 


Arnold*  (1844);  'Memoir  of  Bishop  Stanley,' 
his  father  (1850);  'Memorials  of  Canterbury 
Cathedral'  (1854);  'Commentary  on  the  Epistles 
to  the  Corinthians*  (1855)  ;  "Sinai  and  Palestine* 
(1856);  'Three  Introductory  Lectures  to  the 
Study  of  Ecclesiastical  History'  (1857)  :  'Lec- 
tures on  the  History  of  the  Eastern  Church' 
(1861);  'Lectures  on  the  History  of  the  Jew- 
ish Church'  (1863-76);  'Sermons  in  the  East' 
(1863);  'Memorials  of  Westminster  Abbey' 
( 1868)  ;  'Essays,  on  Questions  of  Church  and 
State'  (1870);  'The  Athanasian  Creed'  (1871); 
'Lectures  on  the  History  of  the  Church  of 
Scotland'  (1872);  'Addresses  and  Sermons  de- 
livered at  St.  Andrews'  (1877)  ;  'Addresses  and 
Sermons  delivered  in  the  L'nited  States  and 
Canada'  (1879);  'Christian  Institutions' 
(1881).  The  breadth  and  tolerance  characteris- 
tic of  Stanley's  religious  views  were  well  shown 
in  his  attitude  towards  Bishop  Colenso,  whom 
he  supported  without  endorsing  his  opinions  on 
the  Pentateuch,  and  in  his  article  on  the  famous 
'Essays  and  Reviews*  contributed  to  the  'Edin- 
burgh Review'  of  April,  1861.  Consult:  Brad- 
ley, 'Recollections  of  Arthur  Pcnrhyn  Stanley* 
(1883)  ;  Prothero,  'Life  and  Correspondence  of 
Dean  Stanley*  (1893),  and  'Letters  and  Verses 
of  Dean  Stanley'    (1895). 

Stanley,  David  Sloane,  American  soldier: 
b.  Chester,  Ohio,  I  June  1828.  Pie  was  graduated 
from  West  Point  >Iilitary  Academy  1852.  As  an 
officer  in  the  Federal  army  he  took  an  active 
part  in  the  Civil  War,  especially  in  the  battle  of 
Corinth  and  in  the  battles  of  the  Atlanta  cam- 
paign. He  was  promoted  brigadier-general  U. 
S.  A.   in  18S4,  and  was   retired   1892. 

Stanley,  Sir  Henry  Morton,  Anglo-Ameri- 
can explorer :  b.  near  Denbigh,  Wales,  28  Jan. 
1841 ;  d.  London  10  May  1904.  His  name 
was  originally  John  Rowlands  and  at  3  he 
was  placed  in  the  poorhousc  at  Saint  Asaph, 
where  he  remained  for  10  years,  making  such 
progress  that  when  he  left  the  institution 
he  was  engaged  as  an  instructor  for  other 
children  at  Mold,  Flintshire.  In  1857  he  sailed 
as  cabinboy  on  a  vessel  bound  for  New  Or- 
leans, W'hcre  he  was  adopted  by  a  merchant 
who  gave  him  his  name,  but  who  died  without 
making  a  will,  thus  leaving  his  adopted  son  pen- 
niless. At  the  outbreak  of  the  Civil  War  Stan- 
ley entered  the  Confederate  army  but  was  short- 
ly afterward  taken  prisoner,  and  when  discharged 
volunteered  in  the  l'nited  Slates  navy  and  later 
became  acting  ensign  on  the  ironclad  "Ticon- 
deroga."  At  the  close  of  the  war  he  went  to 
Turkey  and  Asia  l\Iinor  as  a  newspaper  corre- 
spondent, and  in  1867-8  was  engaged  as  special 
correspondent  for  the  New  York  Herald  on  the 
Abyssinian  expedition,  winning  a  reputation  as 
a  jourtialist  by  sending  his  account  of  Lord 
Napier's  victory  to  London  in  advance  of  the 
otlicial  despatches.  He  represented  the  same 
paper  in  .Spain  during  the  Carlist  war  in  l8<)8 
and  in  i86<)  accepted  the  mission  from  the  pro- 
prietor of  his  paper  "to  go  and  find  Livingstone," 
from  whom  no  tidings  had  come  for  more  than 
two  years.  He  was  given  full  control  of  the  ex- 
pedition and  after  attending  the  opening  of  the 
Suez  Canal,  visiting  Constantinople,  the  Crimea, 
Palestine,  the  valley  of  the  Euphrates,  Persia, 
and  India,  he  set  sail  from  liombay,  for  Africa, 
12  Oct.  1870.  He  reached  /anzibar  on  the  east- 
ern coast  of  Africa  in  January   1871,  organized 
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an  expedition  of  192  men,  divided  them  into  five 
parties,  and  set  out  on  21  March.  He  found 
Livingstone  at  Ujiji  on  Lake  Tanganyika,  10 
Nov.  1871,  and  remained  with  him  four  months, 
after  which,  the  veteran  explorer  refusing;  to 
abandon  his  enterprise  until  it  was  completed, 
Stanley  furnished  him  with  supplies  and  re- 
turned to  England.  In  1874  Stanley  set  out  on 
a  second  African  expedition  under  the  auspices 
of  the  New  York  Herald  and  the  London  IDaily 
Telegraph.  Reaching  Zanzibar  in  the  autumn  of 
that  year,  he  learned  of  Livingstone's  death,  and 
resolved  to  shape  his  course  to  the  northwest. 
He  explored  the  equatorial  lake  region,  circum- 
navigated for  the  first  time  Victoria  Nyanza, 
proving  it  to  be  the  largest  fresh-water  lake  in 
the  world  instead  of  a  series  of  lagoons,  discovered 
the  Shimeeyu  River,  and  afterward,  continuing 
TO  the  westward  discovered  that  Albert  Nyanza 
was  not  connected  with  Lake  Tanganyika  as  had 
been  supposed.  He  returned  to  England  in  1878 
having  on  his  return  journey  traced  the  Kongo 
River  from  its  source  to  its  mouth.  In  1879  he 
again  set  out  for  Africa  on  the  Belgian  enter- 
prise, which  resulted  in  the  development  of  the 
Kongo  Free  State.  He  visited  the  United  States 
in  1886  on  a  lecturing  tour  and  in  1887  organized 
the  relief  expedition  in  search  of  Emin  Pasha 
whom  he  met  on  the  Albert  Nyanza  28  April 
1888  and  escorted  him  to  the  east  coast,  dis- 
covering the  Ruwenzori  ilountains  south  of 
Albert  Nyanza  on  the  return  trip.  He  reached 
England  in  1890,  visited  the  United  States  and 
Australia,  on  lecturing  tours  in  the  following 
year  and  in  1895-1900  sat  in  Parliament  for 
North  Lambeth.  He  was  knighted  in  1899.  His 
publications  include  :  "-How  I  Found  Livingstone' 
(1872)  ;  'Through  the  Dark  Continent'  (1878)  ; 
*The  Congo,  and  the  Founding  of  its  Free  State' 
(188s);  <In  Darkest  Africa'  (1890);  'Through 
South  Africa'    (1898);  etc. 

H.\RRIET    BrUNKHURST, 

Editorial  Staff,   ^Encyclopedia  Americana.^ 

Stanley,  Thomas,  English  scholar:  b.  Coin- 
berlow,  Hertfordshire  1625;  d.  London,  12  April 
1678.  He  was  graduated  at  Cambridge  in  1641, 
but  held  also  a  master's  degree  at  Oxford.  He 
entered  the  Middle  Temple  and  practised  law  all 
his  life,  but  is  best  known  as  a  scholar.  His 
works  include  translations  from  the  Greek, 
Latin,  French,  Spanish,  and  Italian  poets ;  the 
•History  of  Philosophy*  (1655-62),  dealing  with 
the  Greek  philosophers ;  and  an  edition  of 
yEschylus  (1663-4),  with  Latin  translation  and 
commentary.  These  two  works  long  remained 
standards,  the  latter  being  translated  into  several 
languages. 

Stanley  Falls,  Kongo  Free  State,  a  cataract 
and  an  important  trading  station  on  the  Kongo 
River  about  1,400  miles  from  its  mouth ;  also  an 
administrative  district  of  the  Kongo   State. 

Stanley  Pool,  Kongo  Free  State,  a  lake- 
like expansion  of  the  Kongo  River  325  miles 
from  its  mouth,  and  about  80  square  miles  in 
area.  It  was  discovered  in  1877  by  Stanley,  who 
founded  here  the  station  of  Leopoldville,  which 
became  the  principal  base  for  trade  and  explo- 
ration in  the  Kongo  Basin.  Stanley  Pool  is  also 
the  name  of  an  administrative  district  of  the 
Kongo  State. 

Stannard,  stan'ard,  Henrietta  Eliza 
Vaughan  Palmer  ("John     Strange    Winter," 


"\'ioLET  Whyte"),  English  novelist:  b.  York, 
England,  13  Jan.  1856.  She  was  married  to  Ar- 
thur Stannard  in  1884.  She  has  been  a  prolific 
writer  since  her  first  appearance  in  print  in 
1874,  her  novels  numbering  above  50.  She  was 
the  first  president  of  the  Writers'  Club  in  1892. 
Among  her  works,  chieflv  tales  of  army  life,  are: 
'Cavalry  Life'  (1881)  ;  'Bootles's  Babv'  (1885)  : 
<A  Siege  Baby'  (1887);  'Heart  and  Sword'; 
'A  Blaze  of  Glory'  ;  'Uncle  Charles,'  etc. 

Stan'naries,  mines  from  which  tin-bearing 
ore  is  dug.  The  most  noted  stannaries  are 
those  of  Devon  and  Cornwall  in  England. 
Around  the  mines  of  these  two  counties  there 
has  arisen  a  body  of  law  and  customary  usage 
peculiar  to  the  locality  and  not  imitated  or 
duplicated  in  any  other  mines  in  England.  By 
early  usage  the  prerogative  of  the  crown  was 
extended  so  as  to  cover  these  tin  mines,  although 
elsewhere  it  reaches  only  to  gold  and  silver. 
King  John  in  a  charter  to  the  tinners  gave  them 
the  privilege  of  mining  and  working  anywhere 
in  the  two  counties  and  this  was  confirmed  by 
subsequent  nionarchs,  until  Edward  III.  created 
his  son  Duke  of  Cornwall  with  the  stannaries 
as  a  perpetuity  of  the  duchy.  The  Duke  who 
is  now  always  the  Prince  of  Wales  is  represented 
by  a  warden  and  vice  wardens.  In  former 
times  representative  assemblies  of  the  tiimers 
(called  parliaments)  were  summoned  by  the 
warden  for  the  regulation  of  the  stannaries  and 
redress  of  grievances :  the  last  of  them  was 
held  in  1752.  The  Stannary  Courts  are  courts 
of  record  held  by  the  warden  and  vice-warden 
(of  the  same  limited  and  exclusive  character  as 
the  courts-palatine),  in  which  the  tinners  have 
the  privilege  of  suing  and  being  sued.  They 
were  remodeled  and  regulated  by  a  series  of 
acts  of  Parliament.  Appeals  from  them  are  now 
taken  to  the  Court  of  Appeals,  and  finally  to  the 
House  of  Lords. 

Stan'nite,  or  Tin  Pyrites,  a  metallic  min- 
eral frequently  bronze-like  and  therefore  called 
"Bell  Metal  Ore"  by  the  miners  of  Cornwall. 
England,  its  chief  locality.  It  was  only  known 
massive  until  recently  discovered  in  small 
tetrahedral  crystals  in  Bolivia.  Its  hardness  is 
4 ;  specific  gravity  4.3  to  4.5 ;  streak  blackish ; 
color  steel-gray  to  iron-black.  It  is  a  sulphide  of 
tin,  copper,  iron  and  some  zinc.  It  contains  27.5 
per  cent  of  tin,  and  29.5  per  cent  of  copper  and 
is  therefore  valuable  as  an  ore  of  these  metals. 

Stanovoi  (sta-no-voi')  Mountains,  Siberia, 
a  mountain  range  traversing  eastern  Siberia  from 
the  northern  boundary  of  Mongolia  to  the  Ber- 
ing Strait.  Its  general  course  is  northeast,  but 
after  traversing  the  Transbaikal  district  and 
running  along  the  northern  boundary  of  the 
Amur  district,  it  skirts  the  shores  of  the  Sea 
of  Okhotsk  in  a  large  zigzag.  It  terminates  in 
East  Cape  on  the  Bering  Strait.  Its  total  length' 
is  about  2,600  miles.  The  southwestern  portion, 
which  is  known  as  the  Yablonoi  Mountains,  is 
less  regular  than  the  northern  branch  and  spreads 
out  into  numerous  parallel  chains  and  transverse 
spurs.  This  part  is  heavily  forested,  while  the 
forests  disappear  north  of  the  60th  parallel.  The 
Stanovoi  range  proper  is  a  steep  mountain-wall 
with  rugged  peaks  reaching  a  height  of  oyer 
8,000  feet.  The  wliole  range  forms  the  divide 
between  the  Arctic  and  Pacific  oceans,  and  feeds 
the  Yenisei,  Lena,  Indigirka,  Kolyma  and  Amur 
rivers. 
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Stanton,  Edwin  McMasters,  American 
statesman  and  jurist:  b.  Steiibcnville,  Ohio,  19 
Dec.  1814;  d.  Washington,  U.  C,  24  Dec.  1869. 
His  paternal  anccsturs  were  Quakers  originally 
from  Massachusetts  but  later  settled  in  North 
Carolina,  and  his  mother  was  a  Virginian.  At 
the  age  of  13  upon  his  father's  death  he  began 
to  work,  and  at  17  entered  Kenyon  College  but 
was  obliged  to  leave  after  two  years  for  lack 
of  means.  After  three  years  of  study  he  was 
admitted  to  the  bar  in    1836  and  married. 

He  joined  the  Democratic  party  on  the  issue 
of  nullification,  and  in  1837  was  elected  prosecut- 
ing oflicer  of  his  county.  After  serving  for  two 
years  he  returned  to  private  practice,  and  in 
1847  he  moved  to  Pittsburg  where  he  soon  took 
rank  among  the  leaders  of  the  Pennsylvania  bar. 
In  1856  he  changed  his  residence  to  Washing- 
ton, and  in  18,^8  was  sent  to  California  as 
special  counsel  of  the  United  States  in  tlie  cases 
growing  out  of  land  grants  made  by  the  Mexi- 
can Government  before  the  treaty  of  1848.  He 
added  greatly  to  his  reputation  by  his  conduct 
of  this  litigation.  During  these  years  he  took 
no  part  in  politics  but  sympathized  with  the 
Free-soil  wing  of  the  Democratic  party  and 
favored  the  Wilmot  Proviso.  In  1856  he  sup- 
ported Buchanan,  and  in  i860  voted  for  Breck- 
«nridge,  believing  that  the  election  of  Lincoln 
would  imperil  the  Union. 

When  Buchanan's  cabinet  divided  in  Decem- 
ber i860  and  Cass,  the  secretary  of  state,  re- 
signed, Attorney-General  Black  took  his  place 
and  Stanton  was  made  attorney-general  20  Dec. 
i860,  the  day  when  the  ordinance  of  secession 
was  adopted  in  South  Carolina.  At  his  first 
cabinet  meeting  the  question  was  presented 
whether  Major  Anderson  should  be  ordered  back 
to  Fort  Moultrie.  Floyd,  the  secretary  of  war 
and  his  Southern  associates  insisted  that  this 
should  be  done,  while  Stanton  with  Black  and 
Holt  vigorously  opposed  them,  threatening  to  re- 
sign if  such  orders  were  issued.  Their  attitude 
drove  the  secessionists  from  the  cabinet  and  re- 
deemed the  close  of  Buchanan's  administration. 
During  the  remainder  of  the  administration  he 
was  active  in  studying  the  plans  of  the  seces- 
sionists and  considering  how  to  defeat  them  and 
protect  Washington.  He  feared  insurrection  or 
assassination  to  prevent  Lincoln's  inauguration, 
and  his  inlluence  helped  to  persuade  President 
Buchanan  that  regular  troops  should  be  ordered 
to  Washington. 

The  attack  on  Fort  Sumter  found  him  a 
strong  supporter  of  the  national  authority  and 
outspoken  in  calling  iipun  all  loyal  men  to  stand 
by  the  Government.  On  13  Jan.  1862,  Mr.  Lin- 
coln appointed  him  secretary  of  war  in  place 
of  Simon  Cameron.  Stanlon  had  criticized  Lin- 
coln severely,  and  had  not  even  met  him 
since  his  inauguration,  but  Lincoln  selected  him 
for  his  ability  and  becau.se  he  was  a  representa- 
tive of  the  Democratic  Unionists,  whose  support 
was  essential.  The  wisdom  of  the  choice  was 
signally  vindicated.  The  whole  system  of  the 
War  office  was  inefficient,  and  reorganization  was 
imperatively  demanded.  Stanton  brought  to  his 
work  great  executive  ability,  prompt  decision 
and  a  strong  will  which  made  itself  felt  through 
the  whole  military  service  He  had  scant  pa- 
tience with  men  who  were  seeking  personal  ad- 
vantages, or  with  frivolous  calls  upon  his  atten- 
tion. Hence  his  manner  was  brusque,  impatient, 
and  decided,  and  he  made  many  enemies.     His 


spirit  found  expression  two  days  after  he  took 
office  when  in  an  order  announcing  the  victory 
of  Mill  Spring,  he  said :  "The  purpo.se  of  this 
war  is  to  attack,  pursue  and  destroy  a  rebellious 
enemy  and  to  deliver  the  country  from  danger 
menaced  by  traitors.  Alacrity,  daring,  courage- 
ous spirit  and  patriotic  zeal  on  all  occasions,  and 
under  every  circumstance  are  expected  from  the 
.Army  of  the  United  States." 

He  advised  the  passage  of  a  law  authorizing 
the  President  to  take  possession  of  all  the  rail- 
road and  telegraph  lines  of  the  United  States, 
and  this  was  at  once  enacted.  He  ordered  that 
all  contracts  for  supplies  and  munitions  be  in 
writing,  appointed  a  commission  to  investigate 
and  determine  what  valid  contracts  were  out- 
standing, and  waged  vigorous  war  upon  fraud- 
ulent contractors.  By  an  order  of  14  February 
he  directed  the  release  of  all  persons  who  had 
been  arrested  on  suspicion  of  disloyal  practices, 
with  certain  exceptions,  upon  their  giving  their 
parole  not  to  aid  the  rebellion.  From  that  time 
such  arrests  were  made  only  under  military 
authority,  which  was  exercised  on  the  theory 
that  all  doubts  were  to  be  resolved  in  favor  of 
the  country.  His  view  of  his  relation  to  the 
Army  was  expressed  in  an  early  letter  to  As- 
sistant Secretary  Scott,  "the  great  purpose  being 
to  pursue  and  destroy  the  rebels  wherever  they 
can  be  found,  to  capture  their  cities  and  strong 
places,  drive  them  from  every  State  and  restore 
the  authority  of  the  Government,  I  would  leave 
the  method  of  accomplishing  that  purpose  to  the 
generals  operating  in  the  field ;  undertaking  to 
supply  every  want  so  far  as  might  be  done  by 
the  whole  power  of  the  country,  and  rejoicing 
to  reward  alacrity  and  success  with  every  honor 
at  the  disposal  of  the  Government."  Hence 
when  within  a  month  after  he  took  office  Gen- 
eral Grant  captured  Forts  Henry  and  Donelson, 
Stanton  promptly  recommended  his  promotion  to 
be  a  major-general  of  volunteers,  which  was  as 
promptly  made.  The  public  inclined  to  ascribe 
the  credit  for  these  victories  to  Stanton,  but  in 
a  public  letter  he  disclaimed  at  once  all  share 
in  the  glory,  which  he  gave  to  the  men  who 
fought  the  battles. 

Secretary  Stanton  entered  office  with  entire 
confidence  in  General  McClellan,  and  seems  to 
have  retained  this  in  spite  of  McClellan's  delay, 
vacillation  and  irresolution,  till  the  end  of  the 
Peninsular  campaign.  Yet  from  an  early  day 
various  newspapers  apparently  inspired  from 
McClellan's  headquarters  charged  him  with  try- 
ing to  thwart  and  embarrass  that  general.  Stan- 
ton's course  was  attributed  to  personal  ambition 
and  fear  of  McClellan's  rivalry,  but  he  bore  these 
charges  in  silence  lest  any  reply  should  injure 
the  public  welfare,  and  both  President  Lincoln 
and  he  did  all  in  their  power  to  help  McClellan 
to  the  victory  which  both  so  ardently  desired. 
Even  after  the  battle  of  Fair  Oaks  Stanton 
telegraphed  him  on  11  June: 

"Be  assured,  General,  that  there  never  has 
been  a  moment  when  my  desire  has  been  other- 
wise than  to  ai<l  you  with  my  whole  heart,  mind 
and  strength  since  the  hour  we  first  met.  •  *  ♦ 
^'ou  have  never  had  and  never  can  have  any 
one  more  truly  your  friend  or  more  anxious  to 
suport  you  or  more  joyful  at  the  success  which 
I  have  no  doubt  will  soon  be  .ichieved  by  your 
arms." 

No  part  of  Stanton's  career  sbows  more 
clearly  his  self-abnegation  and  devoted   loyalty 
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to  his  country  than  his  patience  with  INIcClellan 
during  the  first  six  months  of  1862,  but  the  lat- 
ter's  delay  in  moving  his  army  to  the  support 
of  Pope,  his  disregard  of  orders,  and  his  whole 
conduct  during  the  critical  weeks  which  pre- 
ceded Lee's  invasion  of  Maryland  at  length 
satisfied  Stanton  that  he  should  be  removed,  and 
in  the  last  days  of  August  he  tried  to  unite 
the  cabinet  in  recommending  this  step,  but  Mr. 
Lincoln  felt  that  McClellan's  popularity  and  the 
political  situation  made  it  necessary  to  give  him 
the  command  of  the  army.  Stanton  disapproved 
this  action  as  did  Mr.  Chase,  but  the  President 
took  the  responsibility.  McClellan's  conduct  of 
the  Antietam  campaign,  his  inexcusable  delays 
and  almost  direct  insubordination  increased 
Stanton's  feeling  and  at  length  convinced  the 
President,  and  McClellan  was  dismissed  from 
active  service. 

Taking  olSce  as  a  Democrat,  Stanton  early 
felt  the  importance  of  emancipation  as  a  war 
measure,  and  when  on  22  July  1862,  Mr.  Lincoln 
laid  before  the  Cabinet  a  proclamation  declaring 
that  all  slaves  in  the  seceded  States  should  be 
free  on  a  fixed  day,  Stanton  and  Bates,  the  at- 
torney-general, were  in  favor  of  issuing  it  at 
once,  while  Seward  and  Chase  opposed  it. 
Stanton  approved  the  issue  of  the  proclamation 
after  Antietam,  and  in  his  annual  report  made  a 
powerful  argument  in  support  of  the  measure. 
When  in  the  next  year  after  the  defeats  of 
Fredericksburg  and  Chancellorsville,  Lee  a  sec- 
ond time  crossed  the  Potomac,  Hooker  was  re- 
lieved and  Meade  appointed  to  the  command  by 
Stanton's  advice,  and  during  the  critical  sum- 
mer and  autumn  of  1863  he  met  every  emergency 
successfully. 

When  it  was  apparent  that  General  Rose- 
crans  was  not  in  a  condition  to  retain  the  com- 
mand, Stanton  summoned  Grant  from  New  Or- 
leans to  Louisville,  himself  met  him  there,  and 
after  a  full  conference  placed  him  in  command 
of  the  Western  armies,  giving  Thomas  command 
at  Chattanooga.  The  immediate  success  of 
General  Grant  in  his  new  command  with  the 
crushing  defeat  of  Bragg's  army  made  the  whole 
military  situation  much  clearer,  and  General 
Grant's  appointment  to  the  command  of  the 
army  and  his  removal  to  Virginia  followed  as  a 
matter  of  course.  After  Appomattox  General 
Sherman  agreed  upon  terms  with  General  John- 
ston, which  provided  not  only  for  the  surrender 
of  the  latter's  army  but  for  the  settlement  of 
vital  political  questions,  and  the  agreement  was 
disapproved  by  the  Administration.  Stanton 
stated  the  reasons  in  a  dispatch  to  General  Dix 
that  the  public  might  understand  why  General 
Sherman  was  overruled.  His  statement  was 
clear  and  pungent  and  while  it  reflected  on 
General  Sherman's  discretion  in  consenting  to 
such  an  arrangement,  the  General  himself  was 
not  criticised.  Sherman  held  Stanton  especially 
responsible  for  the  action  of  the  Government  and 
became  very  hostile  to  him. 

Nothing  in  the  history  of  the  Civil  War  is 
more  remarkable  than  the  speed  with  which  the 
i-ast  armies  of  the  United  States  were  dissolved. 
On  I  May  1865,  a  million  men  were  on  the  rolls 
of  the  army.  In  hardly  more  than  60  days 
nearly  700.000  of  them  were  returned  to  their 
homes.  The  grand  review  of  the  two  great 
armies  held  in  Washington  22  and  23  May  1865 
showed  the  military  force  of  the  United  States 
at   its    greatest.     In   little    more    than    a    month 


most  of  that  force  was  engaged  in  the  labors  of 
peace.     Stanton    had   made    this   possible. 

Stanton  remained  in  the  cabinet  of  Presi- 
dent Johnson,  and  in  the  struggle  between 
the  President  and  Congress  over  the  policy  of 
reconstruction,  sympathized  with  Congress.  He 
felt  that  the  President's  policy  meant  the  return 
of  the  disloyal  element  to  power  in  the  Southern 
States  and  he  could  not  contemplate  such  a  re- 
sult without  indignation.  The  partisans  of  the 
President  demanded  his  resignation,  while  the 
leading  Republicans  besought  him  to  remain 
feeling  that  his  presence  in  the  war  department 
was  an  insurance  against  violence.  His  posi- 
tion was  extremely  disagreeable,  but  he  held  it 
with  persistent  courage,  taking  no  part  in  the 
discussion,  and  making  no  public  expression  of 
his  views.  He  simply  remained  at  his  post  and 
discharged  his  duty.  The  Tenure  of  Office  Act 
had  been  passed  in  part  to  prevent  the  removal 
of  Stanton.  He  opposed  its  passage,  advised 
the  President  to  veto  it  and  desired  its  defeat 
after  the  veto. 

This  act  and  the  provision  that  the  President 
should  issue  orders  to  the  army  only  through  the 
general  of  the  army,  effectually  took  the  control 
of  the  army  away  from  the  President,  and  he 
wished  to  regain  it.  When  Congress  ad- 
journed in  the  summer  of  1867  the  Presi- 
dent sounded  General  Grant  as  to  removing 
Stanton  from  office.  Grant  counselled  him 
against  it.  Thereupon  the  President  asked 
for  Stanton's  resignation,  which  was  refused, 
and  the  refusal  was  applauded  by  the  Republi- 
can leaders.  A  week  later  the  President  sus- 
pended him  from  office  without  stating  any 
cause  and  directed  him  to  turn  over  all  public 
records  and  property  to  General  Grant,  whom 
he  appointed  secretary  ad  interim.  Stanton  in 
reply  denied  his  right  to  suspend  him  without 
legal  cause,  but  under  protest  obeyed  the  order. 
When  Congress  reassembled  in  December  1867 
the  Senate  refused  to  concur  in  the  suspension, 
and  Stanton  was  thus  reinstated.  The  President 
was  very  much  irritated  and  after  an  interval 
spent  in  endeavoring  to  persuade  General  Sher- 
man to  accept  the  position,  removed  Stanton 
on  21  Feb.  1868  and  appointed  Lorenzo  Thomas 
secretary  of  war  ad  interim.  Stanton  declined 
to  obey  this  order,  the  Senate  by  resolution  de- 
nied the  President's  power  to  remove  him,  and 
the  House  voted  to  impeach  the  President.  The 
trial  of  the  President  followed  and  ended  on 
the  26th  of  May,  and  during  its  progress  General 
Schofield  had  been  nominated  to  the  Senate  as 
secretary  of  war.  When  the  Senate  failed  to 
convict  the  President.  Stanton  at  once  retired 
and  the  nomination  of  Schofield  was  confirmed. 
He  left  the  office  which  he  had  held  for 
more  than  six  years  a  comparatively  young 
man,  but  broken  in  health  by  the  unremitting 
toil  and  anxiety  which  he  had  undergone. 
His  income  which  had  been  considerable  when 
he  took  office  had  been  so  reduced  that  he  had 
nothing  but  his  house  in  Washington,  and  he 
was  obliged  to  resume  the  practice  of  his  pro- 
fession. He  argued  several  important  cases,  but 
his  powers  were  exhausted,  and  he  gradually 
failed.  His  last  argument  was  made  at  a  hear- 
ing in  his  own  library  in  December  1869,  and  he 
never  left  the  house  again.  The  approachine 
resignation  of  Judge  Grier  made  a  prospective 
vacancy  on  the  Supreme  Bench  and  on  the 
recommendation    of    the    leading   men    in    both 
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Houses  of  Congress  President  Grant  nominated 
Stanton  to  the  place  on  20  Dec.  l86g.  His  nom- 
ination was  at  once  confirmed  and  he  hved  to 
feel  the  pleasure  of  receiving  the  only  oflfice 
which  he  ever  desired,  but  his  work  was  done 
and  he  died  four  days  later.  A  sincere,  un- 
selfish, patriotic  man,  the  result  of  the  Civil 
War  was  due  in  no  small  part  to  his  labors. 
MooRFiELD  Storey, 
Author  '^ Life  of  Charles  Sumner.'' 

Stanton,  Elizabeth  Cady,  American  re- 
former: b.  Johnstown,  N.  Y.,  12  Nov.  1815;  d. 
New  York,  26  Oct.  1902.  She  was  graduated 
from  Emma  Willard  Seminary.  Troy,  N.  Y., 
in  1832  and  was  married  to  Henry  Brewster 
Stanton  (q.v.)  in  1840.  Her  attention  was  first 
attracted  to  the  disabilities  of  her  sex  when  at 
15  she  was  prepared  to  enter  college  and  found 
none  in  which  she  could  obtain  the  education 
which  her  brothers  received.  She  afterward 
studied  Blackstone,  Story,  and  Kent,  and  while 
in  London,  in  1847,  met  Lucretia  Mott,  with 
whom  in  the  following  year  she  issued  the  first 
call  for  a  woman-suffrage  convention  to  be  held 
in  her  home  at  Seneca  Falls.  From  that  time 
her  career  was  one  long  struggle  for  equal  rights 
for  both  se.xes.  The  general  principles  for  wliich 
she  strove  were  equal  educational  advantages, 
equal  rights  of  suffrage  and  of  property,  and 
more  intelligent  divorce  laws.  She  addressed 
the  New  York  legislature  on  the  rights  of  mar- 
ried women  in  1854  and  again  in  i860,  advocating 
divorce  for  drunkenness.  In  1866,  she  offered 
herself  as  a  Congressional  candidate  and  for  25 
years  annually  addressed  congressional  commit- 
tees in  the  endeavor  to  gain  a  constitutional 
amendment  granting  enlarged  privileges  to 
women.  She  was  president  of  the  Woman's 
Loyal  League  in  1861  and  of  the  National 
Woman  Suffrage  Association  in  1865-93.  She 
traveled  and  lectured  in  all  parts  of  the^  United 
States  and  also  made  addresses  in  England, 
Scotland,  and  France.  Throughout  her  entire 
career  Mrs.  Stanton's  personal  life  was  a  model 
of  the  fulfilment  of  the  duties  of  a  wife  and 
mother,  her  public  career  never  operating  to  the 
neglect  of  her  .social  and  home  life.  While  it  can 
not  be  said  that  the  purposes  for  which  she  con- 
tested have  been  entirely  achieved,  and  while 
the  changes  which  have  been  wrought  can  not 
definitely  be  declared  the  result  of  the  exertions 
of  Mrs.  Stanton  and  her  fellow  workers,  a  great 
change  certainly  came  about  in  her  lifetime. 
The  education  within  the  reach  of  her  brothers 
but  unattainable  for  herself  in  her  girlhood  is 
now  within  the  reach  of  any  determined  girl,  and 
the  changes  in  legislation  are  even  more  notice- 
able. Tile  laws  which  placed  a  woman's  prop- 
erty absolutely  at  her  husband's  disposal  have 
been  replaced  by  those  which  give  her  equal 
rights  with  him,  or  possibly  superior,  since  the 
law  recognizes  no  claim  on  the  woman  for  family 
support,  and  her  earnings  are  her  own.  The 
suffrage  question  is  not  so  far  advanced.  Four 
states  grant  full  and  nearly  20  partial  suffrage 
but  the  general  indifference  and  in  many  cases 
hostility  of  women  as  a  class  to  the  use  of  the 
suffrage  practically  nullifies  the  effect  of  the 
laws.  Her  intellect,  energy  and  perseverance, 
and  her  womanly  traits  made  her  generally  re- 
spected, and  she  accomplished  much  for  her 
cause.  She  presided  over  the  first  International 
Council  of  Women  Iield  in  Washington  in  1888. 


was  one  of  the  foimders  and  afterward  editor 
of  'The  Revolution,'  and  a  frequent  contributor 
to  English  and  American  magazines.  She  pub- 
lished: 'Eighty  Years  and  ^lorc'  (1895):  and 
was  joint  author  of  'The  History  of  Woman 
Suffrage'  (1881-6)  and  edited  'The  Woman's 
Bible'    (189s). 

Stanton,  Frank  Lebby,  American  journal- 
ist and  poet :  b.  Charleston,  S.  C,  1857.  He  has 
been  connected  with  Atlanta,  Ga.,  journals  for 
many  years,  and  it  now  on  the  editorial  staff 
of  the  Atlanta  Constilulion.  He  has  published 
'Songs  of  the  Soil';  'Comes  One  With  a 
Song'  (1898);  'Songs  from  Dixie  Land' 
(1900);  and   'Up  from  Georgia'    (1902). 

Stanton,  Henry  Brewster,  American 
abolitionist:  b.  Griswold,  Conn.,  29  June,  1805; 
d.  New  York,  14  Jan.  1887.  He  was  prominent 
in  the  anti-slavery  movements  of  1837-41.  In 
1847  he  was  admitted  to  the  bar  and  achieved 
a  high  reputation  in  patent  law.  In  1858-60  he 
assisted  in  the  reorganization  of  the  Republican 
party,  and  from  i86i8  was  on  the  editorial  staff, 
of  the  New  York  Sun.  He  has  published 
'Sketches  of  Reform  and  Reformers  in  Great 
Britain  and  Ireland'  (1849);  'Random  Collec- 
tions'  (1886). 

Stanton,  Oscar  Fitzalan,  American  naval 
officer:  b.  Sag  Harbor,  N.  Y.,  18  July  1834.  He 
was  graduated  from  the  L'nited  States  Naval 
Academy  in  1855,  and  was  in  command  of  the 
U.  S.  S.  Tioga  in  the  special  West  India  squad- 
ron and  of  the  U.  S.  S.  Panola  in  the  Western 
Gulf  blockading  squadron,  during  the  Civil 
War.  Passing  through  regular  grades,  he  was 
promoted  to  rear-admiral,  and  went  on  the  re- 
tired list  in  1894. 

Stanton,  Robert  Brewster,  .'\merican  civil 
engineer:  b.  Woodville.  Miss.,  5  Aug.  1846.  He 
was  graduated  from  Miami  L'niversity  in  1871, 
was  resident  engineer  for  the  Cincinnati  South- 
ern Railroad,  1874-80;  division  engineer  for  the 
Union  Pacific  Railway  1880-84;  chief  of  survey 
through  the  Grand  Canyon  of  the  Colorado 
1889-90.  He  is  the  author  of  ^'l"he  Canyons  of 
the  Colorado  River,  for  Railway  Purposes* 
(1892)  ;  'The  Great  Landslides  of  the  Canadian 
Pacific  Railway,'  etc.  (1898)  ;  and  of  monographs 
and  lectures  on  the  Grand  Canyon. 

Stanwix,  stan'wTks,  John,  English  soldier: 
b.  l6yo;  d.  Irish  Channel  December  1766.  He 
entered  the  army  in  1706,  was  made  lieutenant 
colonel,  1745;  and  governor  of  Carlisle  1752. 
After  General  Braddock's  defeat  Stanwix  was 
sent  to  America  in  command  of  a  battalion  of  the 
Royal  Americans,  and  in  1758  was  made  briga- 
dier and  seiu  uiithe  I  ludsun  tolheC  )neidaporlagc, 
where  hcbuill  l'"orl  Stanwix.  In  1759  while  Wolfe 
was  storming  Quebec,  he  was  in  command  in 
Pennsylvania,  rebuilt  b'ort  Ducpiesne.  was  pn- 
moleilto  major-general,  and  returne<l  to  blngland 
in  1760.  He  was  made  lieutenant-general  in  1761, 
and  governor  of  the  Isle  of  Wight  in  iXM- 

Stanwood,  stJln'wud,  Edward,  American 
editor  and  author:  b.  Augiisla,  Maine,  16  Sept. 
1841.  He  was  graduated  from  Bowdoin  Col- 
lege in  1861  and  was  assistant  editor  of  the  Bos- 
ton /'(ii/y  .Idvi'ili.u-r  1867-82  and  editor  1882-3. 
He  has  been  managing  editor  of  the  'Youth's 
Companion'  since  1884  and  has  published  'His- 
tory of  Prcsidcniial  Elect  ion' '  ;  (1884);  'His- 
tory of  the  Presidency'    (1898). 
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Stanza,  a  number  of  verses  so  connected 

■with  each  other  by  metre  and  rhyme  as  to  form 
one  of  the  regular  divisions  of  a  poem.  In  Ital- 
ian the  word  is  used  in  a  special  sense  to  de- 
note that  form  of  stanza  commonly  called  the 
ottava  lima.  The  most  celebrated  stanza  of 
English  invention  is  the  Spenserian. 

Stape'lia,  a  genus  of  cactus-like  plants  of 
the  order  Asclepiadaceic,  about  8o  species  of 
which  are  natives  of  South  Africa.  They  have 
angular,  generally  four-sided,  leaflets,  green 
stenis  and  branches,  covered  with  excrescences ; 
bear  large,  showy,  grotesquely  mottled  or  barred 
flowers  irregularly  in  angles  and  notches  of  the 
stems.  Because  of  their  fetid  odor  they  arc  pop- 
ularly known  as  carrion-flowers,  a  name  shared 
by  several  other  unrelated  plants.  The  flowers 
are  frequently  disproportionate  to  the  size  of  the 
plant;  for  example,  5".  gigantea  produces  flowers 
about  a  foot  in  diameter.  Except  in  fanciers' 
collections  and  in  botanic  gardens  these  plants 
are  rarely  cultivated,  probably  because  of  their 
•smell. 

Staples,  sta'plz,  Robert  Ponsonby,  English 
artist  :'b.  30  June  1853.  He  received  his  instruc- 
tions in  art  at  the  Louvain  Academy  of  Fine 
Arts  1865-70 :  at  Brussels  under  Portaels,  and  at 
Dresden  (1867).  In  1869  he  visited  Paris  and 
exhibited  at  the  Royal  Academy,  Burlington 
House,  1875.  He  subsequently  passed  a  year  in 
Australia  (1879-80).  He  served  as  Art  Master 
of  the  People's  Palace,  Mile-End  Road  (1897). 
His  chief  works  are  'Guilty  or  Not  Guilty'  ; 
<The  Last  Shot  for  the  Queen's  Prize,  Wimble- 
don';  'Cardinal  Manning's  Last  Reception'; 
'Mr.  Gladstone  introducing  the  Home  Rule 
Bill';  'The  Queen  and  King  Edward  VH.'), 
«tc. 

Star-anise,  the  fruit  of  a  shrub  or  small 
tree  from  Eastern  Asia  (Illiciiim  anisatiim) .  of 
the  jNIagnolia  family.  It  has  small,  but  beautiful, 
fragrant  blossoms,  in  terminal  cymes  and  oblong 
leaves,  which  emit  when  bruised,  the  odor  of 
anise.  The  fruit  is  a  brown  capsule,  like  a 
star,  commonly  eight  pointed,  each  ray  being  a 
follicle,  opening  at  the  top,  and  enclosing  an  oval, 
glossy  brown  seed.  These  seeds  yield  an 
aromatic  oil,  which  is  carminative  and  stimula- 
tive, and  although  sometimes  used  therapeutic- 
ally, is  chiefly  employed  for  flavoring  foods  and 
liqueurs,  having  a  sweet  taste  and  odor  more 
like  fennel  than  anise.  The  fruits  are  burned  as 
incense  in  the  temples  of  Japan,  where  the  tree  is 
a  great  favorite  with  the  native  gardeners.  It  is 
also  cultivated  in  Florida. 

Star-apple,  the  fruit  of  Cliyysol'hylliim  cainito, 
a  saponaceous  tropical  tree,  native  to  the  West 
Indies.  It  is  about  25  feet  high,  very  ornamental, 
and  has  slender  branches  and  very  beautiful 
foliage,  the  leaves  being  clothed  beneath  with 
golden-yellow  hairs.  The  fruits  are  berries, 
about  the  size  and  shape  of  an  apple,  and  vari- 
colored, white,  green,  yellow,  rose-colored,  or 
purple :  it  contains  a  pulp  with  a  pleasant  flavor, 
but  unless  perfectly  ripe  is  astringent  and  leaves 
an  intense  acridity  in  the  mouth  which  is  difficult 
to  remove.  In  the  centre  are  eight  or  ten  cells, 
each  containing  a  shining  brown  seed.  When 
cut  across,  while  immature,  these  cells  form  a 
many  pointed  star  in  the  centre  of  the  fruit. 

Star  of  Bethlehem,  stated  in  the  New  Tes- 
tament to  have  appeared  in  the  sky  at  the  time 


of  the  birth  of  Christ.  At  various  times  since 
the  appearance  of  Tycho  Brahe's  star  in  the 
constellation  Cassiopeia  in  1572,  the  celebrated 
Nova  of  that  year,  it  has  been  suggested  that 
this  might  be  a  variable  star  of  long  period, 
though  there  is  nothing  now  in  the  vicinity  of 
the  place  of  this  star  brighter  than  the  12th  or 
13th  magnitude.  Nevertheless,  a  reported  ap- 
pearance of  a  bright  star  in  somewhere  near  that 
part  of  the  heavens  about  the  middle  of  the  13th 
century  combined  with»  a  more  vague  account 
of  some  similar  appearance  a  little  more  than 
300  years  earlier,  furnished  material  for  con- 
jecture that  these  might  possibly  be  former  ap- 
pearances of  the  star  of  1572,  giving  a  period  of 
about  310  or  315  years,  which  would  carry  it 
back  three  periods  more  to  about  the  time  of  the 
birth  of  Christ.  The  efforts  of  astronomy  in 
this  case  to  convert  into  a  plain  scientific  fact 
an  event  miraculously  connected  with  the  birth 
of  Christ  and  Christianity,  have  so  far  proved 
unsuccessful. 

Star  of  Bethlehem,  a  liliaceous  herb  of  the 
genus  Oinithogalum,  the  flowers  of  which  are 
fancied  to  resemble  the  star  which  located  the 
place  of  Jesus'  birth.  The  species  are  natives 
of  the  old  world,  but  two  have  escaped  from 
gardens  and  become  naturalized  in  America,  es- 
pecially O.  umbcUatum.  It  is  low.  with  narrow 
leaves  (the  midrib  being  lighter  in  tone),  which 
spring  from  a  coated  bulb,  the  flowers  are  ar- 
ranged in  the  plan  of  threes,  and  are  corymbose 
and  borne  on  slender,  bracted  scapes  in  late 
spring.  The  6  perianth-segments  are  nearly 
equal  and  separate,  and  open  only  in  sunshine,  the 
outside  of  each  being  pale  green  with  white 
edges,  while  the  inside  of  all  is  pure  white.  The 
small  bulbs  have  been  eaten  in  Palestine.  Among 
other  species  of  Oniithogalum,  is  the  O.  caudatutii 
from  the  (Tape  of  Good  Hope,  sometimes  called 
onion-lily.  Its  leaves  dry  into  long  tails  and  its 
w-atery  bulbs  have  great  vitality  unless  exposed 
to  severe  cold.  The  satin-flower  is  the  hardy 
O.  nutans,  with  nodding  green,  white-lined  blos- 
soms, and,  like  O.  narboncnsc,  remarkable  for  its 
height  (three  feet),  is  a  hardy  garden  bulb. 

Star  of  Bokhara,  Order  of.  See  Orders, 
Royal. 

Star-chamber,  formerly  an  English  court 
of  civil  and  criminal  jurisdiction  at  Westminster 
It  consisted  originally  of  a  committee  of  the 
p-.'ivy-council  and  was  remodeled  during  the 
reign  of  Henry  VIL,  when  it  consisted  of  four 
high  officers  of  state,  with  power  to  add  to  their 
number  a  bishop  and  a  temporal  lord  of  the 
council,  and  two  justices  of  the  courts  of  \yest- 
minster.  It  had  jurisdiction  of  forgery,  perjury, 
riots,  maintenance,  fraud,  libel,  and  conspiracy, 
and  could  inflict  any  punishment  short  of  death. 
Its  process  was  summary  and  often  iniquitous 
(especially  in  the  reigns  of  James  I.  and  Charles 
I.),  and  the  punishment  it  inflicted  often  arbi- 
trary and  cruel.  This  court  was  abolished  in 
1640.  In  the  modern  usage  of  the  tenn  a  star- 
chamber  is  any  secret  session  of  a  legislative 
body,  council,  board  or  other  organization.  In 
the  LTnited  States  Senate  a  star-chamber  session 
is  called  an  executive  session. 

Star-grass,  a  name  given  to  several  kinds 
of  plants  that  have  star-shaped  flowers.  Among 
the  ones  most  widely  known  in  America  is  the 
Hypoxis  hirsuta,  a  small  herb  belonging  to  the 
Amarj-Ilis    family,   with   a   corm   or  short   root- 
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stock,  grass-like  leaves  springing  from  it,  and  a 
slender  hairy  scape,  bearing  several  stellate 
3-nierous  flowers.  These  are  bright  yellow,  and 
there  are  six  narrow  segments  of  the  perianth, 
hairy  on  the  outside,  and  widely  spread.  One 
of  the  lily  tribe  is  the  Aletris  furinosa,  a  per- 
ennial herb;  with  tuberous  rhizomes  and  bitter 
fibrous  roots,  which  have  been  used  as  a  domes- 
tic remedy,  for  intermittent  fevers  and  for  colic; 
whence  its  other  name  "colic  root."  It  is  often 
found  in  sandy  soil,  its  smooth,  lanceolate  leaves 
Iving  on  the  g-round  in  a  flat  rosette,  from  which 
arises  a  tall,  stiff  stem,  terete,  and  sometimes 
three  feet  high,  with  narrow  bract-like  leaves. 
It  is  crowned  bv  a  virgate,  spike-like  raceme  of 
bell-shaped  white  flowers,  just  touched  wuh  yel- 
low, and  having  an  appearance  ofcrmkhness  like 
crepe,  and  as  if  covered  with  a  rough  powder 
externally.  The  water  star-grass,  is  an  aquatic 
plant  {Hctcranthera  dubia)  of  the  pickerel- 
weed  family,  its  slender  forked  stems,  and  grassy 
floating  leaves  being  found  in  still  water.  The 
flowers  are  arranged  on  the  plan  of  tlirees,  and 
their  primrose-colored,  stellate  rays  are  widely 
separated,  narrow,  and  acute. 

Star  of  India,  Order  of.  See  Orders, 
Rov.vL. 

Star  of  the  Ocean,  Order  of.  See  Orders, 
RoVAL  —  JlazK'aii. 

Star  Quartz,  a  variety  of  vitreous  quartz, 
containing  thin  layers  of  a  foreign  sub.stance, 
which  produce  the  phenomenon  of  asterism  in 
transverse  sections  of  a  crystal  when  cut  en 
cabochon.  Good  material  of  this  character  has 
been  found  in  Canada. 

Star  Routes.  See  Post  .\nd  Postage;  Postal 
Service  in  Commerce.' 

Star  of  Rumania,  Order  of.     Sec   Orders, 

ROVAU 

Star  Sapphire,  a  variety  of  the  mineral 
corundum  which  exhibits  a  six-rayed  star  in 
transverse  sections  of  a  crystal  when  cut  en 
cabochon.  This  "asterism"  appears  to  be  due  to 
reflections  from  the  surfaces  of  twinning  lamellK. 
Fine  star  sapphires  come  from  Ceylon  and  are 
prized  as  gems.  Star  Ruby  is  the  ruby-red 
astcriated  sapphire. 

Star  Spangled  Banner.  See  National 
Hyxi.vs. 

Star-thistle,  one  of  the  European  plants  of 
the  genus  Ccntaurca  (q.v.).  They  are  not  true 
thistles,  but  are  closely  allied  composites.  C. 
calcitraS>a,  is  an  annual,  much  branched  and 
spreading  weed  sparingly  naturalized  in  America. 
It  has  I  to  2  pinnalifid,  serrulate,  spiny  leaves,  the 
upper  one  sessile  and  clasping.  The  flower- 
heads  are  purple,  small  and  rayless,  and  have 
an  ovoid  receptacle  surrounded  by  ovate,  inyol- 
ucral  bracts,  the  outer  being  long  and  spreading, 
and  tipped  with  stout  spines.  The  common 
name  is  said  to  be  derived  from  a  fancied  re- 
semblance of  the  spiny  involucre  of  tlic  yellow 
flowered  star-thistle  (C.  sohlilialis),  to  the 
weapon  called  "morning-star,"  an  iron  ball  beset 
with  short  spikes. 

Star  of  the  West.  At  sunset  5  Jan. 
1861,  the  merchant  steam-vessel  Star  of  the 
West  sailed  from  New  York  to  supply  and  re- 
inforce Major  Robert  Anderson,  at  Fort  Sum- 
ter, Charleston  harbor.  She  was  commanded  by 
Capt.  John    McGowan,   was  unarmed,  and  car- 


ried a  large  quantity  of  supplies  for  .\nderson, 
as   well  as   Lieut.   C.   R.   Woods,   United   States 
army,    with    four   oflicers   and   200  artillery    re- 
cruits.    She  reached  the  outer  bar  of  Charles- 
ton harbor  before  daylight  9  January,  and  as  the 
harbor   lights   were   out,  put  out   her  own   and 
groped  in  the  dark  until  nearly  daylight,  when, 
guided  by  the  light  on  Fort  Sumter,  she  stood 
in.     The    South    Carolina   authorities   had   been 
notified  of  her  coming  by  Secretary  Thompson 
of  President   Buchanan's  cabinet,  and   a   vessel 
was  lying  off  the  main  channel  watching  for  her, 
and    when   she   was    seen   gave   signal-lights   of 
warning  to  the  Confederates  on   Morris  Island, 
and  then  ran  up  the  harbor,  the  Star  of  the  West 
following,  as   soon   as  it  was  light,  and  steam- 
ing up  the  main  channel  for  Fort  Sumter.    She 
flew  the  United  States  ensign  at  the  fore,  and 
went  on  without    interruption   until   within   1^ 
miles  of  Forts  Sumter  and  Moultrie,  when  she 
was  fired  upon  by  a  battery  near  the  north  end 
of  Morris  Island  and  about  %  mile  distant.    She 
ran   up   a   garrison   flag,  to   which   no   attention 
was  paid,   save  to  increase  the   rapidity   of  the 
Confederate  fire,  which  was  kept  up  on  her  from 
Morris    Island,    with    an   occasional    shot    from 
Fort  Moultrie.     McGowan  was  powerless  to  de- 
fend himself,  and  no  assistance  came  from  the 
guns  of  Fort  Sumter,  as  Major  Anderson  had 
not  been  notified  of  this  expedition  for  his  re- 
lief.     Therefore    McGowan    turned    his    vessel 
seaward,  after  17  shots  had  been  fired  at  it,  two 
of  which   had   struck  it,   and   returned   to   New 
York  on  12  January.     This  firing  on  the  flag  of 
the  United  States  was  the  first  overt  act  in  the 
Civil  War.     At  the  South  there  was  great  exul- 
tation that  the  flag  of  the  Union  had  been  in- 
sulted; at  the  North  it  produced  but  little  ex- 
citement.    Consult   'Ofiicial   Records.'    Vol.   I. 

E.  A.  Car.man. 

Starch,  a  proximate  principle  of  the 
vegetable  kingdom,  is  a  white  substance  found  in 
almost  every  plant  at  some  period  of  its  life- 
history,  and  is  especially  abundant  in  wheat, 
potatoes,  arrowroot  and  other  similar  kinds  of 
vegetation.  It  occurs  in  the  albumen  of  the 
seeds,  in  the  cotyledons  of  the  embryo,  in  the 
pith,  the  bulbs,  stems,  etc.  Starch  appears  to  be 
formed  in  |)lants  in  greatest  quantity  when  tliere 
is  a  large  supply  of  nutriment,  and  it  disappears 
when  the  luilriment  becomes  ilelicieiit.  The 
amount  of  starch  in  various  alimentary  sub- 
stances is  exhibited  in  the  following  table: 

Name  of  Substance.  Starch  in   100   rarls. 

Haricot-bean    flour    QQ^fi 

Wheat-flour    57  to  67 

Kyc-ftour     54  <»  6' 

Oats     30  10  40 

Barley-flour     f'4 

Barley      38  to  4-1 

Indian    corn     o5  'o  66 

Corn  slarch     77  to  7* 

I'otaiocs  (air-dried)    16  10  J3 

Starch  is  a  soft  white  shining  powder ;  under 
the  microscope  it  is  seen  to  consist  of  a  num- 
ber of  granules,  etch  of  which  is  formed  of  a 
series  of  envelopes  cnncentrically  arranged  round 
a  common  nucleus.  Inasmuch  as  these  layers  or 
envelopes  arc  of  variable  thickness  they  cause 
the  granule  to  assume  more  or  less  an  ovoid 
form.  Starch  dried  at  ordinary  temperatures 
always  retains  an  amount  of  water  varying  from 
12  to  18  per  cent;  but  by  drying  in  a  vacuum  at 
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100°  it  maj'  be  obtained  perfectly  free  from  wa- 
ter. It  is  insoluble  in  cold  water,  alcohol,  and 
elher ;  but  if  it  be  boiled  with  water  the  starch 
granules  are  swollen  and  broken  up,  so  that  on 
cooling,  a  stiff,  gelatinous  mass,  starch-paste,  is 
produced ;  on  largely  diluting  this  paste  with 
water,  the  swollen  granules  for  the  most  part 
subside,  but  a  considerable  quantity  of  starch  re- 
mains in  solution.  By  boiling  starch  mixed  with 
a  quantity  of  water,  under  pressure,  at  a  tem- 
perature of  about  150°,  it  is  mostly  dissolved,  and 
on  filtering  the  liquid  and  allowing  it  to  cool 
small  granules  of  starch  are  deposited,  which 
are  slightly  soluble  in  cold  water,  and  are  at 
once  dissolved  by  water  heated  to  70°  C.  This 
modification  of  starch  is  known  as  soluble  starch. 
Starch  may  be  detected  by  boiling  with  water, 
cooling,  and  adding  tincture  of  iodine,  when  a 
fine  deep  blue  color  is  produced;  this  color  is 
destroyed  by  heat,  or  by  substances  such  as  alco- 
hol, ether,  etc.,  which  dissolve  and  so  remove 
the  iodine. 

Nitric  acid  acts  on  starch  in  different  ways, 
according  to  the  strength  of  the  acid  used  and 
the  temperature.  Cold  concentrated  nitric  acid 
forms  a  substitution  product,  in  which  one  hy- 
drogen atom  of  the  starch  is  replaced  by  the 
group  NOj.  A  mixture  of  concentrated  nitric 
and  sulphuric  acids  gives  rise  to  the  formation 
of  a  dinitro-substitution  product,  in  which  two 
atoms  of  hydrogen  are  replaced  by  the  group 
NO2  twice.  From  these  and  other  facts  the 
formula  CeHioOs  is  deduced  for  starch.  Hot 
nitric  acid  converts  starch  into  oxalic,  malic,  and 
acetic  acids. 

Preparation  of  Starch. —  With  regard  to  the 
purposes  to  which  starch  is  applied,  the  vari- 
ous kinds  may  be  divided  into  ( i )  starches  used 
for  food  and  (2)  starches  used  for  laundry  and 
other  industrial  purposes,  though  certain  kinds 
are  extensively  used  under  both  of  these  heads. 
In  their  chemical  relations  all  varieties  of 
starch  are  identical,  but  in  their  physical  con- 
stitution and  microscopic  structure  they  present 
marked  differences,  and  they  also  vary  much  as 
regards  digestibility  and  suitableness  as  articles 
of  food.  Seen  under  the  microscope,  the  various 
kinds  of  starch  present  the  appearance  of  minute 
granules  made  up  of  a  series  of  layers  concen- 
trically surrounding  one  or  sometimes  more 
nuclei.  The  size  of  these  granules  and  the  ar- 
rangement of  layers  differ  in  every  different  spe- 
cies of  plant,  and  therefore  the  source  of  any 
particular  starch  is  readily  determined  by  micro- 
scopic  examination. 

The  food  starches  embrace  arrowroot,  tous- 
les-mois,  sago,  and  tapioca.  Corn-starch,  which 
has  an  enormous  sale,  is  simply  the  starch  of 
Indian  corn  or  maize  separated  from  the  grain 
by  prolonged  steeping  in  water,  crushing  the 
swelled  grains  between  cylinders  under  a  flow 
of  water,  and  washing  the  mass  through  a  cylin- 
drical sieve  so  as  to  separate  out  the  husky  mat- 
ter. The  milk-like  fluid  which  contains  the 
starch  in  suspension  is  run  along  a  series  of 
gently  inclined  surfaces,  on  which  the  heavier 
granules  are  deposited,  the  lighter  and  finer 
particles  being  carried  with  nitrogenous  matter 
into  settling-tanks.  The  deposit  which  accumu- 
lates in  the  settling-tank  is  purified  by  repeated 
straining  and  settling,  and  the  separated  starch 
is  dried  by  gentle  artificial  heat,  when  it  crum- 


bles to  a  powder,  and  as  such  it  is  packed  up  for 
use. 

Starch  for  industrial  purposes  is  chiefly  ob- 
tained from  potatoes,  wheat,  and  rice,  but  sago 
starch  is  also  extensively  employed  for  other 
than  food  purposes,  and  starch  from  many  dif- 
ferent substances  finds  occasional  or  limited  em- 
ployment. Potatoes  affected  by  disease  yield  as 
pure  and  useful  a  starch  as  sound  tubers.  On 
a  small  scale  the  preparation  of  starch  from  po- 
tatoes is  a  simple  operation.  The  ttibers  have 
simply  to  be  thoroughly  steeped  and  washed  to 
free  them  from  all  earthy  impurity,  then  rasped 
down  to  a  fine  pulp  in  a  tub  of  water  and  al- 
lowed to  settle,  when  the  starch  will  fall  to  the 
bottom  and  the  greater  part  of  the  skin  or  husk 
will  float  on  the  water.  By  repeated  washing 
and  settling  of  the  starchy  deposit  the  starch 
may  be  obtained  in  a  condition  of  purity,  and  it 
may  then  be  dried  by  gentle  heat  for  preserva- 
tion and  use.  On  the  manufacturing  scale,  ma- 
chinery of  various  kinds  is  adapted  for  perform- 
ing the  several  processes  of  steeping  and 
washing,  straining  out  of  stones,  rasping, 
straining,  settling,  purifying,  draining,  and  drying 
which  the  potatoes  undergo.  Beyond  its  use  in 
industrial  pursuits  in  common  with  other 
starches,  potato-starch  is  much  employed  for 
making  imitation  sago,  for  adulterating  and 
as  a  substitute  for  the  more  costly  food-starches, 
for  preparing  starch-sugar,  and  as  a  source  of 
potato-spirit. 

Wheat-starch  is  prepared  by  two  distinct 
processes.  By  the  first  and  old  method  the 
grain  is  subjected  to  a  process  of  fermentation 
whereby  the  gluten  or  nitrogenous  constituent 
of  the  wheat  is  rendered  soluble  and  the  remain- 
der of  it  loses  its  adhesive  property,  and  in  this 
condition  the  starch  is  easily  separated  out  by  a 
washing  wheel  or  drum.  By  this  process  the 
greater  part  of  the  gluten  is  wasted,  and  a 
smaller  yield  of  starch  is  obtained  than  can  be 
secured  by  the  more  recent  system  of  Martin. 
The  principle  on  which  it  proceeds  can  be  easily 
illustrated  by  making  a  dough  of  flour,  placing 
it  in  a  muslin  bag,  and  squeezing  it  under  the 
water,  when  the  starch  exudes  mingling  with 
the  water  and  settling  as  a  sediment,  leaving 
within  the  muslin  a  gray  semi-elastic  mass  con- 
sisting chiefly  of  gluten.  In  tliis  way  the  gluten 
is  saved,  and  can  be  utilized  for  cattle-feeding, 
etc.  By  whatever  process  prepared,  wheaten 
starch  is  purified  by  repeated  washing  and  set- 
tling, and  dried  by  gentle  heat,  and  on  drying 
it  assumes  the  columnar  structure  by  which  it  is 
familiarly  known. 

In  the  preparation  of  rice-starch,  a  variety 
preferred  for  laundry  puposes,  the  grain  has  to 
be  steeped  in  a  slightly  alkaline  solution  on  ac- 
count of  its  peculiarly  hard  and  horny  structure. 
In  addition  to  being  most  extensively  used  in 
laundries,  starch  is  largely  consumed  in  the 
manufacture  of  dextrin  (q.v. ).  and  it  is  also 
employed  as  a  thickener  in  calico-printing,  and 
in  the  finishing  of  bleached  and  printed  cali- 
coes. A  paste  of  starch  is  generally  used  by 
photographers  for  mounting  prints,  and  it  finds 
a  valuable  minor  adaptation  in  dusting  molds  in 
metal-casting,  besides  being  applied  for  many 
miscellaneous   purposes. 

Statistics.— In  the  United  States  in  1900 
there  were  124  starch  factories  having  an  in- 
vested capital  of  $11,671,567.     There  were  2,65.t: 
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persons  employed  and  the  total  value  of  the 
product  for  the  year  was  $9,232,984.  In  this 
production  New  Yorl<  ranked  first,  Indiana  sec- 
ond and  Ohio  third.  The  total  quantity  of 
starch  manufactured  was  297,803,139  pounds. 
Of  this  total,  247,051.744  pounds  were  made 
from  Indian  corn,  and  50,751, 395  pounds  from 
all  other  materials.  The  average  value  per 
pound  of  Indian  corn  starch  was  2.5  cents,  and 
the  average  value  of  all  other  starches  was  3.8 
cents  per  pound. 

Starfish,  any  echinoderm  of  the  group 
Astcioidca  (see  Echinodermat.\),  in  which  a 
pentagonal  disk  forms  the  central  body,  whence 
radiate  five  or  more  pointed  arms,  containing 
prolongations  of  the  stomach,  as  well  as  di- 
gestive glands,  reproductive  organs,  etc.  The 
mouth  is  on  the  inferior  surface  of  the  disk, 
and  the  vent  (when  one  exists)  is  on  the  upper 
surface.  The  exoskeleton  consists  of  a  mosaic 
of  limy  plates  united  and  covered  by  a  leathery, 
usually  reddish-brown  skin,  forming  a  pliant 
armor.  The  plates  of  the  disk  are  similar 
to  those  of  the  "cup"  of  crinoids  (q.v.)  and 
similar  echinoderms.  Those  of  the  arms  form 
along  the  floor  a  groove  carrying  the  ambu- 
lacral  water-vessels  and  tube-feet.  The  exterior 
of  the  plates,  except  in  the  ambulacral  grooves, 
is  studded  with  tubercles,  each  bearing  a  spme, 
giving  the  starfish  a  generally  spiny  appearance. 
Studding  the  skin  among  the  spines  are  numer- 
ous branchial  papillre  and  the  usually  three- 
jawed,  flexible-stalked  pedicellariae,  which  con- 
tinually bend  about  and  by  their  snapping  pick 
up  and  remove  accumulated  waste  matter  from 
the  respiratory  surface  of  the  animal.  So  inde- 
pendently do  they  act  that  for  many  years  they 
were  considered  to  be  parasites.  The  alimen- 
tary canal  is  simple  with  a  pair  of  large  cxcal 
digestive  glands  reaching  into  each  arm.  The 
nervous,  blood,  and  water-vascular  systems  con- 
form to  the  plan  described  in  the  article 
EcHiNODERMAT.v  Distinct  eye-spots  are  present 
at  the  tips  of  the  rays  in  most  species,  the  large 
orange-colored  spot  which  is  popularly  called 
the  "eye"  of  the  starfish  being  in  reality  the 
madreporic  plate,  by  means  of  which  water  is 
admitted  to  the  ambulacral  system.  In  starfishes 
the  sexes  are  usually  separated  and  the  eggs 
fertilized  in  the  water.  Development  takes 
place  with  a  metamorphosis,  the  larval  stage  be- 
ing free-swimming,  provided  with  ciliated  bands 
and  processes,  and  known  as  the  bipinnaria. 
The  body  of  the  young  starfish  forms  within  the 
body  of  the  larva,  only  a  small  portion  of  which 
develops  directly  into  the  starfish,  the  remainder 
being  simply  absorbed  to  nourish  it. 

Locomotion  is  accomplished  by  means  of  the 
thousands  of  tube- feet  arranged  in  double  rows 
on  the  under  side  of  each  arm.  These  succes- 
sively extend,  attach  themselves,  contract,  let  go, 
and  reach  forward  again,  hundreds  acting  to- 
gether to  draw  the  body  slowly  but  conluuiously 
onward.  The  individual  feet  are  extended  by 
means  of  water  forced  into  them  by  the  con- 
traction of  the  ampullre.  with  which  each  is  pro- 
vided, and  contracted  by  their  own  musculature, 
which  forces  the  water  back  into  the  now  re- 
laxed ampulla,  the  supply  of  water  in  any  part 
being  regulated  thrnugh  the  madreporic  plate 
and  the  system  ot  canals  and  polian  vesicles.   Be- 


sides the  sexual  mode  of  reproduction  starfishes 
possess  the  power  of  regenerating  lost  parts  de- 
veloped to  so  great  a  degree  that  it  amounts  to 
asexual  reproduction.  When  handled  or  injured 
they  will  often  deliberately,  or,  more  properly 
speaking,  automatically,  cast  off  an  arm  or  even 
all  of  the  arms  close  to  the  base.  Not  only 
will  the  disk  regenerate  any  number  or  all  of  its 
arms  when  lost,  but  in  some  cases  the  single 
arms  will  develop  new  disks,  thus  producing 
several  individuals  from  one.  Experimental  cut- 
tings of  starfishes  has  shown  how  bifurcated  or 
extra  arms  may  be  produced.  As  their  only 
natural  enemies  are  bottom  feeding  fishes  of  the 
cod  family  and  as  it  seems  probable  that  one  or 
more  arms  could  thus  often  escape  capture,  this 
capacity  for  regeneration,  combined  with  their 
tenacity  of  life  and  enormous  fecundity,  prob- 
ably accounts  for  the  surpassing  numbers  in 
which  they  sometimes  occur. 

All  starfishes  are  marine,  and  most  of  them 
live  in  comparatively  shallow  water,  though  a 
few  extend  to  great  and  many  to  moderate 
depths.  As  fossils  they  occur  in  most  forma- 
tions from  the  Cambrian  upward,  but  are  much 
less  numerous  than  the  sea-urchins,  being  less 
well  adapted  by  their  structure  for  preservation. 
While  the  number  of  arms  is  generally  five  or 
some  multiple  of  five,  some  genera  bear  irregu- 
lar numbers  as  13  in  Solasirr,  9  to  13  in  Bris- 
inga.  or  upwards  of  20  in  HcUaster,  while  a  few, 
as  Culcita  and  Asleiiscus,  are  pentagonal  and 
nearly  without  trace  of  arms. 

Starfishes  are  voracious  creatures  which  feed 
for  the  most  part  upon  mollusks,  including  such 
large  bivalves  as  oysters.  The  manner  in  which 
they  accomplish  this  apparently  impossible  feat 
is  very  remarkable.  By  means  of  the  suckers 
at  the  ends  of  the  tube-feet  the  starfish  attaches 
part  of  its  arms  to  each  valve  of  the  oyster  and 
by  a  steady  continuous  traction  sooner  or  later 
so  weakens  the  adductor  muscle  of  the  latter 
that  the  valves  gape  open.  As  the  mouth  is  too 
small  to  admit  the  body  of  the  oyster  the  stom- 
ach is  protruded  and,  enwrapping  its  prey,  the 
soft  body  is  gradually  sucked  through  the  mouth. 
Small  gastropods  may  be  taken  into  the  mouth 
entire.  Many  species  of  starfishes  live  on  the 
bottom  in  vast  shoals  and,  although  sluggish 
creatures,  they  often  migrate  to  new  feeding 
grounds,  moving  over  the  ground  steadily  in  a 
definite  direction. 

The  best-known  starfishes  of  our  Atlantic 
shores  are  the  Asteracaiilltion  zulnaris  and  ./. 
forbcsii,  the  former  chiefly  north,  tlic  latter  south 
of  Cape  Cod,  though  both  are  found  in  Vine- 
yard Sound  and  the  neighboring  waters.  They 
are  nearly  alike,  reach  a  diameter  of  12  or  15 
inches  and  extend  from  low  water  to  consid- 
erable depths.  Both  species  congregate  in  great 
numbers  on  mussel  and  oyster  beds,  often  com- 
mitting great  havoc  on  tlic  latter.  They  arc  re- 
moved from  the  latter  by  the  boat  load  by  means 
of  dredges  and  tangles  and  cast  ashore.  For- 
merly the  oystermeii  broke  tlieni  into  pieces, 
which  were  cast  into  the  water  in  expectation  of 
killing  them,  with  the  result  that  their  num- 
bers were  increased  greatly.  The  smooth  star- 
fish (Crihrclla  saiinuiiiclciila)  is  a  very  pretty 
small  shallow  water  species  with  five  long,  round, 
nearly  smooth  arms  and  a  color  which  varies 
from   purple    to   yellow   and   pink.     It   is   most 
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abundant  north  of  Cape  Cod  and  is  remarkable 
in  utilizing  the  sides  of  the  mouth  as  a  brood 
pouch  in  which  the  young  are  carried.  Echinas- 
ter  scntus  is  a  related  southern  species  with 
rough  spinous  arms.  Croosaster  pafl'ossus  is 
common  in  a  few  fathoms  of  water  on  the  New 
England  coast.  It  has  a  very  broad  body  disk 
and  flattish  arms,  which  vary  from  12  to  15  in 
number.  Luidia  clathrata  and  Astropcctcn  artic- 
ularis  are  flat,  very  brittle,  five-rayed  starfishes 
with  the  upper  surface  very  densely  covered 
with  small  spines  and  the  arms  margined  with 
large  plates  and  a  fringe  of  spines.  Both  occur 
on  the  South  Atlantic  coasts,  occasionally  as 
far  north  as  New  Jersey.  Many  interesting  species 
are  dredged  in  deeper  water  or  are  sometimes 
thrown  ashore  during  storms,  and  others  occur 
in  the  Gulf  of  ^lexico  in  shallow  as  well  as 
deep  water.  One  of  these  is  the  massive,  heavily- 
armored,  rigid  Pcntaccros  reticularis,  the  species 
commonly  sold  in  shell  shops  at  the  seaside  re- 
sorts, and  the  largest  starfish  of  the  Atlantic 
coast.  The  Pacific  coast  fauna  is  much  richer 
and  more  varied,  among  the  species  being  the 
gigantic  Astcrias  gigantcus,  over  two  feet  in  di- 
ameter and  six-rayed,  the  ten-rayed  Solastcr 
decemradiata,  the  flat,  granulated,  bright-red 
Mediastcr  c^qualis,  the  thick,  flat,  pentagonal, 
great-spined  Nidorella  arinata,  and  the  nearly 
armless  and  very  small  /Isterina  miniata. 

Consult:  Agassiz,  'North  American  Star- 
fishes,' Memoirs  Mus.  Comp.  Zool.  (Cambridge, 
1877)  ;  Sladen,  'Asteroidca  of  the  Challenger 
Expedition'  (London,  1889)  :  Lankester,  'Trea- 
tise on  Zoology,'  Pt.  III.  (London,  1900)  ; 
Lockington,  'Standard  Natural  History,'  Vol. 
I.  Boston,  1884).  J.   Percy  Moore, 

University  of  Pennsylvania. 

Stargard,   stiir'gart,   Germany,   Prussia,   in 

Pomerania,  lies  21  miles  southeast  of  Stettin,  on 
the  Ihna  River.  It  consists  of  three  parts,  the 
main  town  and  two  suburbs.  It  was  formerly 
a  fortified  town ;  of  the  ancient  walls  only  the 
gates  remain,  the  rest  having  been  replaced  by 
promenades.  There  is  a  monument  commemo- 
rating the  Franco-Prussian  War.  The  buildings 
deserving  notice  are  the  old  town-house, 
churches,  gymnasium,  and  orphan  asylum.  It 
has  a  law-court  and  government  offices.  There 
is  a  brisk  trade  in  agricultural  produce ;  the 
manufacturing  industry  comprises  iron  foundries, 
machine-shops,  soap  and  oil  factories,  distilleries, 
roofing,  etc.     Pop.  (1900)  9,687. 

Stark,  John,  American  officer:  b.  London- 
derry, N.  H.,  28  Aug.  1728;  d.  Manchester,  N. 
H.,  8  May  1822.  In  1755  he  became  a  lieutenant 
in  Major  Rogers'  rangers  and  fought  through 
the  French  and  Indian  struggle  around  Lake 
George  and  Champlain.  In  1775  he  joined  the 
Continental  army,  was  appointed  colonel,  and 
fought  at  Bunker  Hill  and  later  at  Princeton  and, 
Trenton.  After  the  retreat  of  Gen.  St.  Clair 
and  the  capture  of  Ticorderoga  by  the  British, 
Stark  was  put  in  command  of  a  force  of  "Green 
Mountain  boys,"  that  met  and  defeated  an  Eng- 
lish detachment  under  Baum  at  Bennington  16 
Aug.  1777.  A  supporting  British  force  under 
Breymann  was  also  defeated.  These  events 
paralyzed  the  British  operations  and  led  to  the 
surrender  of  Burgoyne  at  Saratoga.  He  was 
promoted  brigadier-general,  and  continued  in 
active  service  until  the  end  of  the  war. 


Starkey,  star'ki,  Thomas  Alfred,  American 
Protestant  Episcopal  bishop ;  b.  Philadelphia, 
Pa.,  1819;  d.  East  Orange,  N.  J.,  17  May  1903. 
He  was  educated  as  a  civil  engineer  and  en- 
gaged in  that  profession  in  1839-45  alter  which 
he  studied  theology  and  in  1848  he  was  ordained 
to  the  priesthood.  He  was  rector  of  Christ 
Church,  Troy.  N.  Y.,  in  1850-4,  of  Saint  Paul's, 
Albany,  N.  Y.,  in  1854-8,  of  Trinity  Church, 
Cleveland.  Ohio,  in  1858-69  and  was  in  charge 
of  the  Church  of  the  Epiphany,  Washington, 
D.  C,  in  1869-72.  He  was  called  to  Saint  Paul's 
Church,  Paterson,  N.  J.,  in  1877  and  in  1880  he 
was  consecrated  bishop  of  northern  New  Jersey. 
The  name  of  the  diocese  was  changed  to  Newark 
in  1886,  and  at  about  that  time  the  bishop  re- 
moved to  East  Orange. 

Starling,  a  field-bird  of  the  family  Slurnida, 
known  by  the  compressed  sharp  bill,  the  long 
and  pointed  wings,  and  the  short  tail.  The 
tarsi  are  stout,  and  covered  in  front  with  broad 
scales.  The  toes  arc  also  elongated  and  strong, 
the  hinder  toe  being  largely  developed.  The 
common  starling  (Sliiriius  vulgaris)  is  a  well- 
known  European  bird,  commonly  seen  in  large 
flocks,  particularly  in  marshy  districts.  The 
general  color  is  dark  green,  tinted  with  purple 
hues,  and  with  metallic  lustres.  The  shoulders 
are  brown  or  buff,  the  wing-coverts  edged  with 
pale  brown,  and  the  general  plumage  spotted 
with  buff.  The  breast  feathers  are  elongated 
and  pointed ;  the  beak  is  yellow.  In  the  second 
year  of  life  the  characteristic  colors  consist  of 
the  adult  colors  just  described,  these,  however, 
being  of  generally  lighter  hue,  whilst  the  general 
surface  is  marked  with  light-colored  spots.  The 
first  year's  birds  are  brown.  The  females  are 
less  brilliantly  colored  than  the  males.  The  nest 
is  loosely  constructed,  and  is  generally  found 
in  some  ruined  wall  or  castle,  or  in  a  hollow 
tree.  The  five  eggs  are  pale  blue.  The  young 
are  tended  by  both  parents,  and  when  full  grown 
aid  in  swelling  the  numbers  of  the  large  flocks. 
The  food  consists  of  insects,  and  these  birds 
haunt  domestic  animals  to  get  the  insects  that 
prey  upon  them.  They  often  perch  on  the 
backs  of  cattle  in  search  of  the  insect  larvse  that 
burrow  in  the  skin ;  and  pluck  wool  from  sheep 
for  the  purpose  of  lining  the  nest.  Mollusks, 
worms,  and  vegetable  matters  are  also  eaten ; 
and  these  birds  have  been  known  to  strip 
whole  shrubberies  of  their  leaves.  The  com- 
mon starling  occurs  throughout  Europe.  Africa, 
and  most  of  Asia,  and  is  migratory.  They  are 
viewed  with  great  favor  in  many  districts,  are 
caught  to  be  kept  in  eagles,  and  may  be  taught  to 
speak,  to  mimic  sounds  with  great  distinctness, 
and  to  whistle  tunes.  Their  natural  note  is  a 
peculiar,  indrawn,  clear  and  pleasing  whistle. 
They  have  been  acclimatized  in  the  neighborhood 
of  New  York,  and  are  likely  to  spread  in  the 
LTnited  States.  Various  more  or  less  similar  or 
related  birds  are  called  starlings  in  India  and 
Australia.  Consult,  Newton,  'Dictionary  of 
Birds'    (New   York    1896). 

Stamina,  Gherardo,  ga-riir'do  star-ne'na, 
Italian  painter:  b.  Florence  1354;  d.  1407.  He 
was  a  pupil  of  Antonio  Veneziano.  After 
painting  the  history  of  Saint  Nicholas  and  Saint 
Anthony,  on  the  ceiling  of  the  Casteilani  chapel 
in  Santa  Croce,  he  was  forced  for  political  rea- 
sons to  take  refuge  in  Spain.  Here  he  worked 
for  the  king  and  others,  returning  to  Italy  with 
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considerable  wealth  (1387).  He  made  many 
frescoes  but  nothing  remains  save  the  'Death 
of  Saint  Jerome'  in  Santa  Maria  del  Carmine. 
Starnosed  Mole.  See  Mole. 
Starovertz.  Sec  Religious  Sects. 
Starr,  star,  Frederick,  American  anthropol- 
ogist: b.  Auburn,  N.  Y.,  2  Sept.  1858.  He  was 
graduated  from  Lafayette  College  in  1882  and 
from  1889-91  was  in  charge  of  the  department 
of  anthropology  at  the  American  Museum  of 
Natural  History.  Later  he  made  extensive 
travels  in  Mexico  making  special  studies  in 
anthropology  and  ethnography.  He  is  editor  of 
the  'Anthropological  Series,'  and  has  published 
'Some  First  Steps  in  Human  Progress'  (1895)  ; 
'.American  Indians'  (1899)  ;  'Indians  of  South- 
ern Mexico'  (1899)  ;  "Strange  People'  (1900)  ; 
etc. 

Starr,  Moses  Allen,  American  neurologist: 
b.  Brooklyn,  N.  Y.,  16  May  1854.  He  was  grad- 
uated from  Princeton  University  in  1876  and 
received  his  medical  degree  from  Columbia  Uni- 
versity in  1880.  He  is  editor  of  the  'Psycholog- 
ical Review  and  Journal  of  Nervous  and  Mental 
Diseases,'  and  has  published  'Familiar  Forms 
of  Nervous  Disease'  (1893)  ;  'Brain  Surgery' 
(1895);  'Atlas  of  Nerve  Cells'  (1897),  and 
lectures  on  'Diseases  of  the  Mind'  (1898)  ;  and 
'Diseases  of  the  Nervous  System'    (1899). 

Starry  Cross,  Order  of.  See  Ordees, 
Rov.\L. 

Stars,  a  designation  familiarly  applied  to 
all  the  heavenly  bodies  which  look  like  points 
of  light.  This  designation  includes  four  of  the 
planets,  Mars,  Venus,  Jupiter  and  Saturn.  In 
scientific  language  the  term  is  applied  only  to 
those  bodies  which  seem  fi.xed  on  the  celestial 
sphere,  and  are  therefore  termed  fixed  stars. 
These  are  immense  incandescent  bodies,  scat- 
tered through  the  immensities  of  space  at  dis- 
tances whicli  beggar  all  our  conceptions.  In 
accordance  with  the  general  plan  of  the  present 
work,  we  begin  with  a  study  of  the  stars  as  they 
appear  to  us,  and  then  pass  to  the  consideration 
of  their  actual  constitution  and  situation  in 
space.  We  shall  therefore  suppose  the  reader 
to  scan  the  heavens  at  night  while  we  point  out 
certain  features  of  the  scene  of  grandeur  then 
presented   to  his  vision. 

The  first  feature  to  be  Tioticed  is  the  great 
diversity  in  the  brightness  of  the  stars,  or,  to  use 
a  technical  expression,  in  their  iiwfiiiiltidcs.. 
These  range  all  the  way  from  that  of  the  bright- 
est .stars  down  to  the  point  of  invisibility  to  the 
naked  eye.  The  smallest  telescope  will  show 
scores  of  stars  too  faint  to  be  seen  without  its 
aid,  and  the  greater  the  power  of  the  instrument, 
the  greater  llic  number  that  will  be  brought  into 
view,  without  any  limit  yet  known. 

The  ancient  astronomers  divided  the  stars 
into  six  orders  of  magnitude,  called  the  first, 
second,  etc.  The  15  or  20  brighter  stars  were 
classified  as  of  the  first  magnitude,  those  a 
grade  below  them  as  of  the  second,  and  so  on, 
until  they  came  to  the  sixth,  which  comprised  the 
faintest  stars  visible  to  the  unaided  eye.  All 
these  stars  are  now  called  lucid:  fainter  ones 
telescopic.  In  modern  times  the  preceding  sys- 
Um  of  magnitudes  has  not  only  been  extended  to 
the  telescopic  stars,  but  has  been  arrangcrl  on  a 
plan  which  gives  greater  precision,  and  enables 
us  to  designate  the  exact  measure  of  the  light 


which  we  receive  from  a  star  by  its  magnitude. 
The  magnitudes  of  stars  are  now  designated  to 
tenths,  or,  to  give  greater  precision,  even  to  hun- 
dredths of  a  magnitude.  Thus  we  have  stars  of 
magnitudes  3.0,  3.1,  3.2,  etc.  These  numbers  are 
arranged  on  a  diminishing  scale  of  light,  so 
that  a  difference  of  one  magnitude  corresponds 
to  the  multiplication  or  division  of  light  by  a 
number  very  near  2.5,  or,  more  exactly,  the 
number  whose  logarithm  is  0.4.  This  means  that 
a  star  of  magnitude  3.0  is  about  two  and  a  half 
times  as  bright  as  one  of  magnitude  4.0;  tfiis 
again  about  two  and  a  half  times  as  bright  as 
one  of  magnitude  5.0,  etc.  The  exact  scale  is 
such  that  a  star  of  the  first  magnitude  is  pre- 
cisely 100  times  as  bright  as  one  of  the  sixth, 
while  the  latter  is  100  times  as  bright  as  one  of 
the  eleventh,  so  that  an  increase  of  five  units  in 
the  scale  of  magnitude  corresponds  to  a  division 
of  the  light  by  100. 

Careful  examination  will  also  show  that  the 
stars  of  each  magnitude  are  several  times  as 
numerous  as  those  of  the  brighter  magnitudes. 
There  are  three  or  four  times  as  many  stars  of 
the  fourth  magnitude  as  of  the  third ;  three  or 
four  times  as  many  of  the  fifth  as  of  the  fourth 
and  so  on  in  nearly  geometrical  progression.  But 
when  we  pass  to  the  stars  invisible  to  the  naked 
eye,  the  progression  is  not  so  rapid.  Yet  its  com- 
mon ratio  does  not  fall  below  2  at  any  point  yet 
known.  The  result  is  that  the  stars  of  the  fainter 
magnitudes  are  to  be  counted  by  millions.  The 
faintest  stars  visible  in  the  largest  telescopes  are 
about  of  magnitude  16  or  17. 

Another  familiar  feature  of  the  sky  is  that  the 
stars  are  not  scattered  uniformly,  but  that  the 
brighter  ones  appear  to  be  collected  to  a  greater 
or  less  extent  into  constellations.  There  is,  how- 
ever, no  precise  dividing  line  between  one  con- 
stellation and  another.  The  irregularity  is  such 
that  the  number  of  constellations  is  somewhat 
arbitrary.  The  fainter  the  stars  the  less  marked 
is  the  division  into  constellations.  The  telescopic 
stars  cannot  be  divided  into  constellations  at  all. 

See    C0NSTELL.\TI0NS. 

Careful  observation  shows  that  the  stars  differ 
slightly  in  color.  It  is  true  that  the  colors  arc 
less  marked  than  those  of  natural  objects,  there 
being  no  such  red  as  the  ruby,  and  no  such  bright 
green  as  the  emerald  among  the  stars.  But  there 
is  a  regular  gradation  from  a  yellowish  red 
througli  white,  to  a  well-marked,  bluish  tint. 
These  differences  of  color  are  supposed  to  indi- 
cate dilTcrent  degrees  of  temperature  of  the 
stars,  or  different  periods  in  their  growth  and 
development. 

Number  of  Stars. —  The  whole  number  of 
stars  in  the  heavens,  visible  to  the  naked  eye,  is 
about  5,000.  As  one-half  of  these  are  necessarily 
below  the  horizon  at  any  one  time,  it  follows 
that  not  more  than  a5oo  can  be  seen  at  once. 
But  this  is  greater  than  the  actual  number  visible 
inuler  ordinary  conditions,  because  small  stars 
near  the  horizon  arc  rendered  dim  or  invisible  by 
the  thickness  of  the  air  through  which  we  sec 
them.  I'ractically,  it  is  not  likely  that  more  than 
2,000  stars  can  ever  be  seen  at  once  by  the  best 
eye,  unless  at  elevated  points  where  the  air  is 
very  clear  down  to  the  horizon. 

Up  to  the  present  lime  it  has  been  impossil)lc 
to  make  anything  like  an  cnunicralion  of  the 
telescopic  stars,  because,  as  we  have  alreaily  said, 
every    increase    in    the    power   of   the    telescope 
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brings  out  new  stars  so  faint  that  they  were  be- 
fore invisible.  There  is,  however,  no  doubt  that 
the  stars  visible  in  a  large  telescope  are  to  be 
counted  by  tens  of  millions.  It  is  now  found 
that  stars  can  be  photographed  with  a  large 
telescope  which  are  so  small  that  the  eye  would 
not  perceive  them  in  the  telescope  itself.  It  is 
probable  that  the  whole  number  found  on  the 
best  photographic  plates  amounts  to  more  than 
100  millions.  But  we  must  not  suppose  that  this 
number  would  actually  comprise  all  the  stars 
in  the  sky.  We  do  not  know  how  many  yet 
fainter  stars  there  may  be  for  every  one  that 
can   be   photographed. 

The  Milky  Way. —  Another  feature  of  the  sky 
connected  with  the  stars  is  the  Milky  Way  or 
Galaxy.  This  really  stupendous  though  not 
striking  object  can  be  seen  at  some  hour  of  any 
night  in  the  year,  its  position  in  the  sky  depend- 
ing on  the  season.  In  our  latitudes  it  is  quite 
near,  or  partly  below  the  horizon  during  the 
evenings  of  Way,  and  is  then  not  readily  seen, 
but  even  then  it  may  be  seen  later  in  the  even- 
ing. At  the  proper  time,  on  any  night,  it 
passes  nearly  through  the  zenith,  spanning  the 
heavens  like  a  complete  arch,  resting  on  two 
opposite  points  of  the  horizon. 

Galileo,  pointing  his  first  telescope  to  the  sky, 
found  that  this  object  was  composed  of  congeries 
of  stars  too  faint  to  be  separately  visible.  This 
fact  has  been  abundantly  proved  by  modern 
observations.  A  very  little  study  of  the  sk-y 
without  a  telescope  will  show  that  the  milky 
light  of  these  stars  is  by  no  means  uniform,  but 
is  frequently  gathered  into  bunches.  These  show 
that  the  Milk-y  Way  is  in  part  made  up  of  vast 
groups  or  collections  of  stars,  rather  irregular 
in  form.  The  aspect  of  the  ^Milky  Way  is  also 
very  different  in  different  parts  of  its  course. 
One  of  its  most  remarkable  features  is  best  seen 
in  summer  and  autumn.  It  will  then  be  noticed 
that,  in  the  region  of  the  zenith,  the  Milky  Way 
seems  to  be  divided  into  two  separate  streams 
with  a  comparatively  dark  space  between  them. 
This  seeming  cleft  extends  toward  the  south, 
nearly  to  the  celestial  equator,  where  one  of 
the  streams  branches  off  toward  the  west  and 
comes  to  an  end,  while  the  other  continues  on 
its  course.  It  will  also  be  noticed  that  at  some 
points  of  its  course  the  Galaxy  is  narrow  and 
well  defined,  while  in  others,  notably  in  the  ex- 
treme south,  it  is  wide  and  diffuse. 

Many  astronomers  have  occupied  themselves 
in  making  photographs  of  various  portions  of 
the  Milky  Way.  I?arnard  has  used  a  large 
camera  for  this  purpose,  and,  in  several  observa- 
tories, the  largest  telescopes  h?.ve  been  so  em- 
ployed. One  curious  feature  is  brought  out  by 
these  photographs.  In  that  part  of  the  Milky 
Way  which  in  autumn  is  seen  between  the 
celestial  equator  and  the  southern  horizon,  nu- 
merous clefts  and  vacant  spaces  occur,  as  though 
there  were  actual  openings  through  the  mass  of 
stars.  This  fact  seems  to  show  that  the  thick- 
ness of  the  Milky  Way,  or  the  distance  through 
which  the  line  of  sight  extends  when  we  look 
at  it,  is  less  here  than  elsewhere.  Going  farther 
south,  into  regions  invisible  in  our  northern 
latitudes,  other  vacant  spaces  are  found,  known 
as  coat-sacks.  But  it  is  found  that  stars  really 
exist  in  these  spaces,  though  they  are  compara- 
tively few  and  faint. 

.\nother  feature  of  the  southern  hemisphere 


comprises  two  patches  of  light  called  the  Ma- 
gellanic Clouds.  These  are  situated  at  some  dis- 
tance from  the  Milky  Way,  and  yet  seem  to  be 
of  the  same  general  nature  as  the  latter.  They 
may  be  described  as  two  outlying  collections  of 
very  faint  stars. 

It  is  found  by  careful  observation  and  count, 
that  the  stars  of  any  magnitude  seem  to  be 
rather  thicker  in  the  region  of  the  Galaxy  than 
elsewhere.  The  smaller  the  stars  the  greater 
the  thickness  in  and  near  the  Galaxy  becomes, 
so  that  it  is  probable  that  a  large  majority  of  the 
very  faint  stars  belong  to  the  Milky  Way.  Sev- 
eral other  peculiarities  connected  with  stars  of 
the  Milky  Way  will  be  better  understood  after 
we  have  described  certain  varying  characteristics 
of  the  stars. 

Naming  the  Stars. —  Most  of  the  brighter 
stars,  not  only  those  of  the  first  and  second  raag- 
nitude,but  a  few  remarkable  ones  of  fainter  mag- 
nitudes, had  special  names  assigned  to  them  in 
ancient  and  mediaeval  times.  The  oldest  and 
best  known  of  all  these  names  is  Arcturus,  which 
is  found  in  the  book  of  Job.  The  names  of  Cas- 
tor and  Pollux  were  also  assigned  in  classic 
antiquity  to  the  two  brightest  stars  in  the  con- 
stellation Gemini,  or  the  Twins.  But  most  of 
these  special  names  are  derived  from  designations 
given  by  the  Arabs,  which  were  supposed  to 
express  some  peculiarity  of  the  star.  There  are 
also  quite  modern  names,  Polaris,  for  e.xample, 
which  designates  the  Pole  Star. 

During  the  past  three  centuries  most  of  these 
names  have  been,  to  a  greater  or  less  extent, 
replaced  by  a  system  of  designating  the  brighter 
stars  in  all  the  constellations,  which  was  intro- 
duced by  Bayer  about  1600.  He  assigned  to 
the  principal  stars  in  each  constellation  the  let- 
ters of  the  Greek  alphabet,  Alpha,  Beta,  Gamma, 
etc.  Commonly  the  first  letter  of  the  alphabet 
is  assigned  to  the  brightest  star,  and  the  prog- 
ress of  the  letters  indicates,  to  a  certain  extent, 
the  successive  orders  of  brightness  in  the  same 
constellation.  But  this  rule  was  not  uniformly 
carried  out ;  frequently  the  successive  letters 
taken  in  alphabetical  order,  designate  the  stars 
which  follow  each  other  in  position.  For  ex- 
ample, in  the  familiar  constellation  of  the  Great 
Bear,  the  first  si.x  letters  of  the  alphabet  are  ap- 
plied to  the  consecutive  stars  which  make  up  the 
Dipper.  The  Greek  alphabet  not  being  suffi- 
cient for  all  the  stars,  letters  of  the  Roman 
alphabet  are  used  when  the  Greek  one  is  ex- 
hausted. Flamstead,  .Astronomer  Royal  at  Green- 
wich, two  centuries  ago,  adopted  the  plan  of 
numbering  the  stars  in  each  constellation.  Any 
such  system,  however,  is  imperfect,  and,  taken 
altogether,  there  is  a  lack  of  uniformity  in  the 
method  of  designating  the  stars,  except 
the  brighter  ones.  The  following  are  a  few  of 
the  brighter  and  best-known  stars  which  have 
well-known  names. 


Individual  name 

Name  on  Bayer  system 

Alcyone 

Eta  Tauri 

Aldebaran 

Alpha  Tauri 

Algol 

Beta   Persei 

Antares 

Alpha  Scorpii 

Arcturus 

Alpha  Bootis 

Bellatrix 

Gamma  Orionis 

Betelguese 

Alpha   Orionis 

Canopus 

Alpha  Argus  (Carina:) 

Capella 

Alpha    Aurigse 

Castor 

Beta  Geminorum 

Fomalhaut 

Alpha    Piscis   Australis 
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Individual  name 

Mira  Ceti 
Mizar 

Polaris 

Pollux 

Procyon 

Kegulus 

Rigcl 

Sirius 

Spica 

Vega 


Name   on    Bayer  system 

Omicron  Ceti 
Zeta  Ursa."  Majoris 
Alpha  Ursx  Nlinoris 
Beta   Gfminoriim 
Alpha  Canis  Minorts 
Alpha  Leonis 
Beta  Ononis 
Alpha  Canis  Majoris 
Alpha  \'irginis 
Alpha  Lyrae 


Spectra  of  the  Stars. — When  the  spectroscope 
was  invented  and  applied,  one  of  the  first  uses 
made  of  it  was  to  analyze  the  light  coming  from 
various  stars  in  order  to  see  in  what  respect  they 
differed  in  their  constitution.  The  result  has 
been  to  show  that,  out  of  several  thousand  stars 
which  have  been  exainincd  in  detail,  it  can  hardly 
be  said  that  any  two  are  exactly  alike.  It  is  true, 
in  the  highest  branch  of  science,  that  one  star  dif- 
fereth  from  another  star,  not  only  in  glory,  but 
in  the  substance  which  makes  it  up,  as  well  as  in 
various  other  features.  At  the  present  time  the 
spectra  of  the  stars  are  best  studied  by  means 
of  photography.  The  general  fact  that  lights  can 
be  photographed  which  are  too  faint  to  be  visible 
to  the  eye  is  here  applied  with  great  success. 
When  only  eye  methods  were  used,  it  was  hardly 
possible  to  accurately  define  or  measure  the 
spectral  lines  given  by  any  but  the  brightest 
stars,  and  even  here  the  measures  were  so  un- 
certain that  few  definite  results  were  reached. 
But,  by.  applying  photography,  the  negative  on 
which  the  spectrtun  is  impressed  can  be  placed 
under  a  measuring  engine,  and  the  settings  made 
by  means  of  a  microscope  with  the  highest  degree 
of  precision  that  admits  of  being  reached. 

At  an  early  period  of  spectroscopic  discovery, 
Secchi,  the  Roman  astronomer,  made  an  e.xact 
classification  of  the  spectra  of  stars,  which  he 
connected  with  their  respective  colors.  The 
bluish  stars  he  designated  as  of  the  first  type; 
those  which  were  almost  pure  white  or  slightly 
yellowish  were  of  the  second  type,  while  those 
approaching  toward  red  were  mostly  of  the 
third  type.  Speaking  in  a  rough  way,  it  would 
seem  that  these  gradations  correspond  to  the  ab- 
sorption of  the  light  by  atmospheres  surrounding 
all  the  stars.  The  more  dense  and  the  deeper  this 
atmosphere  the  more  blue  light  it  absorbs,  and 
the  more  red  the  remaining  light  appears.  It 
seems,  therefore,  to  be  a  general  rule  that  the 
redder  stars  have  the  densest  and  most  absorbing 
atmosphere.  From  many  such  stars  a  large  part 
of  the  blue  and  green  light  is  cut  off.  This  de- 
ficiency in  the  blue  light  may  also  be  due,  in 
some  cases,  to  the  stars  which  show  it  being 
not  so  hot  as  the  others ;  because  we  know  that 
the  hotter  an  object  the  more  blue  light  it 
radiates  in  proportion  to  its  red  light.  But 
everything  we  know  of  the  stars  leads  us  to  be- 
lieve that  these  cases  are  exceptional. 

A  very  remarkable  fact  in  connection  with 
this  classification  is  that  the  blue  or  first  type 
largely  predominates  in  the  stars  of  the  Milky 
Way,  while  stars  distant  from  the  Milky  Way 
mostly  belong  to  the  other  two  types.  Quite 
pos'iibly  it  may  be  fotnul  that  this  distinction 
will  enable  us  to  determine  in  what  part  of  the 
universe  a  star  is  situated,  by  means  of  its  spec- 
trum. When,  at  Harvard  Observatory,  the  spec- 
tra of  the  stars  were  photographed  on  a  large 
scale,  and  the  number  studied  brought  up  into 
the  thousands,  it  was  found  that  Sccchi's  classifi- 
cation was  quite  insufficient.  We  now  have  a 
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great  number  of  sucn  classes  designated  by  letters 
of  the  alphabet  and  numerals  which  are  too 
technical  to  be  set  forth  in  the  present  article. 
We  shall  mention  but  a  single  type  known  as 
Orion  stars,  because  many  of  the  stars  showing 
it  belong  to  the  constellation  Orion.  A  remark- 
able peculiarity  of  this  type  is  the  great  number 
of  fine  lines  in  the  spectra,  many  of  which  do 
not  belong  to  any  known  substance.  What 
gives  great  interest  to  it  is  that  the  stars  which 
show  it  belong  mostly  or  entirely  to  the  Milky 
Way,  and  have  markedly  slower  proper  motions 
than  the  stars  in  general. 

One  result  of  spectral  analysis  is  that  most 
of  the  stars  are  composed  in  the  main  of  the 
same  chemical  elements  which  we  know  to 
e.xist  upon  the  earth  :  iron,  calcium,  and  hydrogen 
seem  to  be  present  throughout  the  whole  universe 
of  stars.  It  cannot  yet  be  said  with  certainty 
to  what  extent  elements  unknown  on  the  earth 
exist  in  the  stars,  for  the  reason  that  the  spec- 
trum of  an  element  depends  so  much  upon  the 
conditions  of  pressure  or  temperature  to  which 
the  substance  is  exposed.  We  may  regard  it  as 
certain  that,  whether  elements  unknown  to  us 
do  or  do  not  exist  in  the  stars,  the  substances 
which  form  the  stars,  and  especially  the  nebul.-c, 
exist  in  many  cases,  in  a  form  different  from 
any  we  have  yet  produced  in  the  laboratory. 

Proper  Motions  of  the  Stars. —  One  of  the 
most  remarkable  features  of  the  universe  is  that 
every  so-called  fixed  star  is  moving  forward  on 
an  undeviating  path  which,  so  far  as  we  can  yet 
determine,  is  a  straight  line.  This  is  called  the 
proper  motion  of  the  star.  Nothing  is  better 
calculated  to  give  us  an  idea  of  the  extent  of 
the  universe  than  the  contrast  between  the  speeds 
of  these  motions,  as  we  know  that  they  really  are 
and  the  apparent  speeds  as  we  observe  them 
from  the  earth.  The  actual  speed  is  enormous 
when  compared  with  any  that  we  can  produce  by 
artificial  means.  The  speed  of  a  shot  from  the 
most  powerful  gun  that  can  be  made  can  scarcely, 
if  at  all,  exceed  half  a  mile  per  second.  But 
if  the  motion  of  any  star  is  as  slow  as  one  mile 
a  second,  it  is  only  in  very  rare  and  extraordinary 
cases.  The  average  speed  of  the  stars  is  about 
20  miles  a  second ;  and  this  motion,  it  must 
be  remembered,  is  not,  so  far  as  yet  determined, 
motion  round  and  round  in  an  orbit,  but  a 
straight-ahead  motion,  never  relaxing  and  never 
swerving.  .Almost  every  star,  therefore,  travels 
hundreds  of  millions  of  miles  every  year,  century 
after  century.  And  yet.  so  slow  do  the  motions 
appear  to  us  that  the  naked  eye  can  sec  no  change 
in  the  configuration  of  the  constellations  during 
a  period  of  thousands  of  years.  A  remarkable 
instance  of  this  kind  is  afforded  by  Arcturus, 
which  is,  so  far  as  we  know,  one  of  the  swiftest 
moving  stars  in  the  heavens.  It  seems  quite  cer- 
tain that  its  speed  exceeds  a  hundred  miles  a 
second,  and  it  may  be  much  greater  than  this. 
And  yet,  if  Job  could  again  come  to  life  and 
study  the  constellation  Bootis,  in  which  Arcturus 
is  situated,  he  would  scarcely  notice  any  change 
in  its  appearance.  There  is  not  a  star  in  tlie 
constellation  Orion  moving  so  fast  that  any 
change  would  be  noticed  by  the  n.'^ked  eye  in 
loo.ooo  years.  The  result  is  that  the  motions  in 
question  have  been  detected  only  by  the  most  re- 
fined observations  of  modern  times,  extended 
through  long  periods.  I'lverv-  star  in  the  heavens 
appears  in  the  same  position  when  observed  night 
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after  night.  There  are  very  few  in  which  the 
astronomer  can  detect  any  motion  by  one  year 
of  observations.  Accurate  determinations  of 
position  commenced  with  the  observations  of 
Bradley,  astronomer  royal  of  England,  in 
the  middle  of  the  i8th  century,  who  determined 
the  position  of  more  than  3,000  of  the  brighter 
stars.  Since  his  time  the  position  of  several 
hundred  thousand  stars  have  been  accurately 
fixed.  Yet,  so  small  is  the  apparent  proper  mo- 
tion in  most  cases  that  it  has  actually  been  de- 
tected in  the  case  of  only  a  few  thousand  stars. 
Even  now  there  are  scarcely  a  hundred  stars 
of  which  the  motions  are  known  to  exceed  one 
second  in  a  year.  To  understand  what  this  means 
we  must  reflect  that  it  w-ould  take  a  good  eye 
to  see  that  two  stars  in  the  sky,  200  seconds 
apart,  were  not  a  single  object.  Had  it  not 
been  for  the  great  precision  of  telescopic  deter- 
mination, astronomers  would  not  have  known 
to  this  day  that  any  star  in  the  heavens  had 
moved  from  the  place  which  it  occupied  in  the 
time  of  Ptolem)',  nearly  1,800  years  ago. 

The  following  is  a  list  of  the  stars  whose 
proper  motions  exceed  four  seconds  in  a  cen- 
tury. In  the  first  column  is  given  the  name  by 
which  the  star  is  commonly  known ;  in  the 
second  and  third  its  position;  in  the  fourth 
its  magnitude,  and  in  the  last  its  proper  motion 
in  a  year : 


Position 

Star 

R.    A. 

Dec. 

Mag. 

Prop. 
Motion 

Cord.   32.416 

0    Eridani   

Z.  C.  5.243 

LI.    21,185    

LI.    21,258    

Groomb.    1830    , . . 

61   Cygni   . 

Epsilon   Indi    .... 
Lacaille  9.352    .  .. 

h    m 
0      0 
4    11 

10  58 

11  0 
II    47 
21      2 

21  56 

22  59 

deg. 

—  37.8 

—  7.8 

—  45.0 
+  44.3 
4-44.0 
-1-38.4 
-t-38.2 
-t-44-0 

—  36.4 

8.5 
4.5 
8.5 
7.3 
8.7 
6.4 
4.8 
8.7 
7.1 

sec. 
6.07 
4.06 
8.70 
4.76 
4.41 
7.04 
5.20 
4.41 
7.00 

It  is  very  remarkable  that  only  three  of 
these  stars  are  visible  to  the  naked  eye,  and 
these  three  are  below  the  fourth  magnitude. 
It  will  be  seen  that  the  annual  motion  of  the 
most  rapidly  moving  star  is  less  than  9"  an- 
nually. If  this  star  were  to  continue  its  course 
round  the  sky  without  ever  stopping,  it  would 
take  it  more  than  140,000  years  to  make  the 
circuit  of  the  heavens.  Yet,  its  actual  speed  is 
known  to  be  about  100  miles  a  second. 

Proper  Motion  of  the  Sun. —  Our  sun  being 
one  of  the  stars,  we  may  expect  that  it  also  has 
its  own  proper  motion.  But  this  motion  cannot 
be  directly  observed.  The  only  w-ay  in  which 
we  can  detect  it  is  by  the  relative  motion  of  the 
other  stars,  just  as  we  know  that  a  railway 
train  is  carrying  us  along  when  we  see  houses 
and  trees  seeming  to  pass  by  us.  The  motion  of 
the  sun  was  detected  by  observing  that,  not- 
withstanding the  varied  directions  in  which 
the  stars  appear  to  us  to  be  moving,  there  is 
an  average  tendency  to  move  from  a  point  in  the 
constellation  Lyra  toward  the  opposite  region 
of  the  heavens  south  of  Sirius.  These  two 
opposite  points  are  near  the  Milky  Way,  though 
not  in  it.  From  this  general  community  of  mo- 
tion we  infer  that  our  sun,  carrying  the  earth 
and  all  the  bodies  of  the  solar  system  with   it. 


is  moving  toward  the  constellation  Lyra.  The 
point  toward  which  the  motion  is  directed  is 
called  the  solar  apex.  It  was  formerly  supposed 
to  be  situated  in  the  constellation  Hercules, 
but  more  recent  investigations  have  placed  it 
farther  to  the  east.  Its  position  is  still  uncer- 
tain by  several  degrees,  and  there  is  some  differ- 
ence of  opinion  among  astronomers  as  to  its 
exact  location.  But  the  best  results  seem  to 
show  its  position,  as  defined  by  right  ascension 
and  declination  to  be  about  the  following: 

Right  Ascension,  18  h.  40  m. 
Declination,    33°    north. 

This  point  is  about  6°  south  of  the  bright 
star  Lyra.  We  may  therefore  say  that  our 
solar  system  is  constantly  journeying  toward 
that  region  of  the  heavens  where  Lyra  is  situated. 

Radial  Motions  of  the  Stars. —  The  most 
wonderful  revelations  of  the  spectroscope  relate 
to  the  proper  motions  of  the  stars  and  lead  to  the 
measurement  of  the  speed  with  which  a  star 
is  moving  to  or  from  our  system.  This  speed  is 
called  its  radial  motion.  The  possibility  of  deter- 
mining it  rests  on  the  principle  that  the  wave- 
length of  light  coming  from  a  star  is  less  when 
the  star  is  approaching  us  and  greater  when 
the  star  is  moving  away  from  us.  Hence,  if,  on 
measuring  the  refraction  of  a  particular  ray 
emitted  by  a  star,  we  find  it  to  be  greater  than 
its  regular  value,  we  know  that  the  star  is 
receding  from  us,  and,  in  the  contrary  case,  that 
it  is  approaching  us.  This  branch  of  observation 
is  so  new  that  the  radial  motions  of  only  a 
few  hundred  stars  have  yet  been  determined. 
But  their  measurement  is  being  carried  on  at 
the  Lick  and  some  other  observatories  with  great 
vigor;  and  before  many  years  have  passed  v,-e 
may  hope  to  know  the  radial  motions  of  most  of 
the  stars  visible  to  the  naked  eye. 

It  is  very  interesting  that  these  measures 
agree  as  nearly  as  we  could  expect  with  obser- 
vations on  the  position  of  the  stars  as  to  the 
direction  in  which  our  solar  system  is  moving. 
Moreover,  they  have  enabled  Campbell  to  deter- 
mine with  an  approximation  to  certainty  the 
speed  of  the  motion,  which  is  about  11  miles 
per  second.  The  whole  solar  system,  and  our 
earth  with  it,  has  therefore  been  pursuing  a 
journey  through  space  during  the  whole  of 
human  history,  nay  for  hundreds  of  thousands, 
possibly  for  millions  of  years.  Even  with  this 
rapid  and  continuous  motion  it  will  probably 
take  us  half  a  million  of  years  to  reach  the 
region  in  which  Vega,  the  brightest  star  in  the 
constellation  Lyra,  is  now  situated. 

The  proper  motions  of  the  stars  naturally 
suggest  the  idea  that  these  objects  all  have  their 
proper  orbits  and  are  performing  revolutions 
round  some  centre  as  the  planets  do  around  the 
sun.  The  idea  of  a  universe  of  which  this  might 
be  true  —  of  a  system  in  w-hich  the  years  were 
counted  by  millions  of  our  years  is  very  cap- 
tivating. But  truth  compels  us  to  say  that  up 
to  the  present  time  astronomical  science  furnishes 
no  sound  basis  for  the  reality  of  such  a  system. 
Every  star  seems  to  be  pursuing  its  own  headlong 
course  without  any  reference  to  the  existance 
of  the  other  stars.  If  their  motions  belonged 
to  a  system  there  would  be  some  regu- 
larity—  stars  in  the  same  regions  of  the  heavens 
would  move  with  something  like  the  same  speed. 
But  no  resemblance  of  this  sort  can  be  traced. 
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Moreover  the  general  trend  of  science  is  toward 
the  conclusion  that  the  duration  of  the  universe, 
though  very  long,  is  finite  and  is  not  sufficient 
to  enable  a  star  to  have  made  many  revolutions 
round  any  centre. 

Double  Stars. —  A  careful  watcher  of  the 
heavens  will  notice  that  there  are  several  pairs 
of  stars  in  the  heavens  —  two  such  objects  being 
so  close  together  as  to  suggest  that  they 
must  have  some  connection.  The  most  striking 
case  of  this  sort  is  in  the  Hyades,  a  V-shaped  fig- 
ure having  the  bright  red  star  Aldebaran  at  one 
end  of  the  "V."  In  the  middle  of  one  of  the 
lines  of  the  *V"  are  two  stars  of  the  third  or 
fourth  magnitude,  forming  a  very  beautiful  pair. 
This  pair  is  easily  to  be  seen,  in  some  part 
of  the  sky  on  any  clear  evening  in  autumn 
or  winter.  Another  case  of  the  same  sort  is  that 
of  one  of  the  brightest  stars  in  the  constellation 
Capricornus,  visible  in  summer  and  autumn, 
which  has  a  much  fainter  star  alongside  of  it. 
A  third  case  is  in  the  constellation  Lyra,  one  of 
whose  stars  of  the  fourth  magnitude  can  be  seen 
by  the  naked  eye  to  be  composed  of  two  separate 
stars.  But  only  a  very  good  eye  can  distinguish 
them  from  a  single  star. 

When  the  heavens  are  scanned  with  a  tele- 
scope, it  is  found  that  a  great  many  stars  which 
seem  single  to  the  eye  really  consist  of  two 
such  objects  in  close  proximity.  Sometimes 
these  are  of  the  same  brightness,  hut  more  com- 
monly one  is  much  brighter  than  the  other. 
Very  frequently  the  small  companion  is  so  faint 
and  so  close  to  the  large  one  as  to  be  lost  in 
the  glare  of  its  light,  except  when  very  care- 
fully examined  by  an  experienced  observer.  Such 
pairs  arc  called  double  stars. 

The  first  question  suggested  by  these  objects 
is  whether  the  two  stars  appear  in  such  close 
proximity  merely  because  they  chance  to  be  on 
the  same  straight  line  from  us,  or  whether  they 
are  really  in  each  other's  neighborhood.  The 
latter  is  known  to  be  the  case,  for  two  reasons. 
In  the  first  place  these  double  stars  are  vastly 
more  numerous  than  they  would  be  if  their 
proximity  were  merely  accidental.  Another  con- 
clusive proof  is  afforded  by  the  fact  that  in 
many  such  cases  the  two  stars  are  found  to  be 
revolving  round  each  other,  or  the  small  one 
roiuid  the  large  one,  as  the  case  may  be.  The 
name  Binary  System  is  applied  to  such  pairs. 
The  most  important  and  interesting  conclusion 
drawn  from  the  motions  of  these  systems  is  that 
the  law  of  gravitation  extends  to  the  stars. 
It  is  true  that  we  could  scarcely  doubt  such  to 
be  the  ca.sc,  even  were  no  such  proof  available; 
but  it  is  nevertheless  of  interest  to  have  inde- 
pendent evidence  of  it.  The  revolution  of  the 
two  stars  round  each  other  is  in  all  respects 
similar  to  that  of  the  earth  and  planets  round 
the  sun,  or  that  of  the  moon  round  the  earth. 
Hut  the  motions  arc  so  very  slow  that  only  in  a 
few  cases  has  a  binary  system  made  a  com- 
plete rcvohnion  during  the  period  through  which 
observations  extend.  In  the  vast  majority  of 
cases,  hundreds  or  even  thousands  of  years  are 
required  to  complete  a  revolution.  As  exact  ob- 
servations have  only  been  made  on  these  bodies 
since  the  time  of  Sir  William  Herschel,  there 
arc  few  of  which  tlie  orbits  and  periods  are  accu- 
rately determined.  Thus  although  the  whole 
number  known  amounts  to  several  thousand,  the 
determination  of  the  orbits  goes  on  very  slowly. 


There  are  two  binary  systems  of  special  in- 
terest because  the  companion  was  first  dis- 
covered through  its  attraction  upon  the  larger 
star.  One  of  these  cases  is  the  brightest  star 
in  the  heavens,  Sirius.  About  1840  it  was 
discovered  by  comparing  observations  made 
since  the  time  of  Bradley  (1750)  that  Sirius 
did  not  move  forward  on  the  celestial  sphere 
with  a  uniform  and  even  motion,  as  the  other 
stars  did,  but  that  there  was  a  slight  irregu- 
larity. A  few  years  later  a  careful  investiga- 
tion of  the  observations  showed  that  Sirius 
was  moving  in  a  very  small  orbit  with  a  period 
of  about  50  years.  This  made  it  possible  to  cal- 
culate the  orbit  of  an  unseen  companion  which, 
moving  round  the  star,  would  produce  the  ap- 
parent orbital  motion.  In  i860  Alvan  Clark, 
the  son  and  successor  of  the  celebrated  maker 
of  telescopes  in  Cambridgeport,  Mass.,  on  point- 
ing one  of  the  newly  made  great  instruments  at 
Sirius,  saw  a  companion  star.  He  knew  nothing 
about  the  computations  that  had  been  made  on 
this  object,  but  when  his  observations  were 
compared  with  them,  this  companion  was  found 
to  lie  in  the  right  direction  to  produce  the  ob- 
served inequality.  The  observations  since  made 
show  that  it  is  going  round  in  the  orbit  pre- 
scribed for  it  before  its  discovery. 

The  other  case  is  that  of  Procyon,  the  bright- 
est star  in  the  constellation  Canis  Minor.  Its 
motion  was  found  to  be  affected  by  an  inequal- 
ity somewhat  smaller  than  that  of  Sirius ;  but 
the  companion  which  produced  it  evaded  the 
scrutiny  of  the  most  careful  observers  until  it 
was  discovered  by  Schaeberle  with  the  great 
36-inch  telescope  of  the  Lick  Observatory.  It 
also  was  found  to  be  moving  in  the  orbit  com- 
puted  for  it   before  its   discovery. 

As  the  power  of  the  telescope  has  been  in- 
creased closer  binary  systems  having  shorter 
periods  have  been  continually  brought  to  light. 
This  raises  the  question  whether  there  may  not 
be  vast  numbers  of  such  .systems  in  which  the 
two  stars  are  so  close. together  that  no  telescope 
will  separate  them.  This  question  has  been 
answered  in  recent  times  by  the  aid  of  the  spec- 
troscope. We  have  already  described  how  the 
radial  motions  of  stars  or  the  motion  in  the  di- 
rection to  or  from  our  system,  is  measured  by  this 
instrument.  The  determinations  have  been  going 
on  since  1880.  As  the  number  of  measures  in- 
creases, it  is  found  that  the  radial  motion  of 
many  of  these  stars  varies  in  a  regular  period, 
thus  showing  that  invisible  planets  are  moving 
round  them.  It  now  seems  likely  that  about 
one  tenth  of  the  whole  number  of  stars  show 
variations  of  this  kind.  A  new  feature  of  the 
universe  is  thus  brought  to  our  knowledge, 
which,  if  we  had  no  other  instrument  than  the 
telescope,  would  remain  forever  hidden.  The 
(lifTerence  between  the  measures  made  with 
the  telescope  and  the  spectroscope  consists  in 
this :  The  telescope  can  show  the  change  in  the 
position  of  a  star  only  when  it  is  great  cnougli 
to  be  visible  at  the  enormous  distance  of  the 
star.  Commonly  (his  change  must  be  measured 
by  hundreds  of  millions  of  miles,  nay,  thousands 
of  millions,  else  it  would  never  be  seen  in  the 
telescope.  Rut  the  spectroscope  shows,  at  any 
moment,  how  fast  the  star  is  moving  to  or  from 
us,  though  it  gives  ns  no  information  as  to  its 
actual  distance.  It  is  not.  therefore,  necessary 
that    the    star    should    have    moved    through    a 
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definite  space  in  order  to  have  its  motion  de- 
tected by  the  change  in  its  spectrum.  Having 
given  the  speed  of  the  revolution  and  the  period, 
it  becomes  possible  to  determine  the  size  of  the 
orbit. 

Pairs  of  stars  discovered  with  the  spectroscope 
are  called  spectroscopic  binary  systems.  It  now 
seems  likely  that  one  tenth  of  the  whole  number 
of  stars  may  really  be  members  of  such  systems, 
having  dark  companions  of  considerable  mass 
moving  about  them.  Although  dark  companions 
are  the  rule,  they  are  by  no  means  universal. 
The  revolutions  of  a  pair  of  stars,  both  of  which 
are  bright,  may  be  determined  with  the  spectro- 
scope as  if  one  of  tlie  bodies  were  dark.  In  this 
case  the  lines  of  the  spectrum  are  sometimes 
double  and  sometimes  single.  They  seem  double 
when  one  star  is  moving  from  us  and  the 
other  toward  us,  and  single  when  the  stars  are 
moving  laterally  to  the  line  of  sight  from  us  to 
them.  Thus  bright  double  stars  are  shown  by 
the  use  of  the  spectroscope  which  no  telescope, 
however  powerful,  can  distinguish  to  be  more 
than  a  single  star. 

The  most  successful  discoveries  in  this  line 
have  been  made  in  recent  times  by  or  under 
the  direction  of  Prof.  Campbell,  in  the  Lick 
Observatory,  where  it  may  almost  be  said  that  a 
new  branch  of  astronomy  has  been  created.  The 
discoveries  of  these  objects  are  now  going  on 
so  rapidly  that  it  is  impossible  to  set  any  limit  to 
their  number.  The  general  rule  is  found  to 
be  that  the  orbits  described  do  not  differ  greatly 
in  magnitude  from  those  described  by  our  planets 
in  moving  round  the  sun.  That  is  to  say,  there 
are  few  or  no  orbits  yet  known  which  are  as 
large  as  that  of  Neptune.  There  is,  however, 
no  limit  to  the  minuteness  of  the  orbits,  some 
stars  revolving  almost  in  contact  with  each 
other. 

Besides  double  stars,  there  are  triple  and 
quadruple  stars  of  such  variety  that  it  is  impos- 
sible to  give  any  general  description  of  them. 
The  most  remarkable  quadruple  system  is  found 
in  the  great  nebula  of  Orion,  where  Theta 
Orionis,  which  looks  to  the  naked  eye  like  a 
single  star,  is  shown  by  the  telescope  to  con- 
sist of  four  stars  forming  a  trapezium ; 
this  is  therefore  known  as  the  trapezium 
of  Orion.  Altogether,  these  systems  show 
the  infinite  variety  of  the  great  bodies  which 
make  up  the  universe.  The  pairs  of  stars 
which  form  a  binary  system  may  be  of  every 
degree  of  brightness  and  of  very  different 
masses.  Their  times  of  revolution  range  from 
two  or  three  days  to  unknown  thousands  of 
years.  In  a  few  cases  the  masses  have  actually 
teen  determined.  It  is  a  curious  fact  that  they 
do  not  vary  so  much  as  does  the  brightness  of 
the  stars.  When  a  bright  and  a  faint  star  form 
a  binary  system,  the  mass  of  the  faint  star  is 
generally  out  of  proportion  to  the  amount  of 
light  it  emits.  We  have  already  remarked  that 
many  stars  are  thousands  of  times  as  bright  as 
the  sun ;  but  it  is  a  curious  fact  that  none  have 
been  found  to  have  even  hundreds  of  times  the 
mass  of  the  sun. 

Variable  Stars. —  To  ordinary  observations, 
even  to  observations  extending  through  genera- 
tions, the  light  of  the  stars  seems  to  be  as 
permanent  as  the  order  of  Nature  itself.  But, 
although  this  is  true  of  the  great  majority  of 
stars  which  stud  the  heavens,  it  is  now  found 


that  there  are  exceptions  to  the  rule.  So  nu- 
merous have  these  exceptions  become  that  the 
study  of  variable  stars  has  developed  into  one 
of  the  important  branches  of  astronomy.  The 
first  star  which  was  found  to  be  variable  in  its 
light  is  known  as  Mira  Ceti,  or  the  wonder  of 
the  constellation  Cetus,  the  Whale.  This  con- 
stellation e.Ktends  from  2  h.  to  3  h.  of  right  ascen- 
sion, and  its  central  regions  are  situated  a  little 
south  of  the  equator.  It  is  on  the  meridian  at 
some  hour  in  the  evenings  of  the  winter  months. 
The  star  Mira  is  quite  invisible  to  the  naked 
eye  the  greater  part  of  the  time,  but  is  found 
to  blaze  up  at  regular  but  slightlj'  varying  inter- 
vals of  about  II  months,  sometimes  attaining  to 
the  second  magnitude,  .^fter  remaining  visible 
to  the  naked  eye  for  a  few  days,  it  gradually 
fades  away  into  invisibility,  but  may  always 
be  seen  in  a  telescope.  Its  greatest  brightness 
varies  markedly.  Sometimes  it  brightens  up 
only  to  the  fifth  magnitude,  and  is  then  not  at  all 
conspicuous. 

There  are  two  other  remarkable  variable 
stars.  One  is  Algol  in  the  constellation  Perseus, 
which  may  be  seen  in  some  part  of  the  northern 
sky  at  some  hour  on  almost  any  night  of  the  year 
except  in  April  and  May.  Commonly  this  star 
is  between  the  second  and  third  magnitude,  and 
is  usually  classified  as  of  the  second  magnitude. 
At  regular  intervals  of  a  little  less  than  three 
days,  it  fades  away  to  the  fourth  magnitude, 
and  then,  after  a  few  hours,  gradually  increases 
again  to  its  regular  brightness.  It  is  now  known 
that  this  diminution  of  light  is  a  partial  eclipse 
of  the  star  produced  by  a  dark  planet,  nearly 
or  quite  as  large  as  the  star  itself,  revolving 
round   it. 

Another  class  of  variable  stars  are  double 
stars  revolving  round  each  other,  which  eclipse 
each  other's  light  alternately.  The  most  re- 
markable of  this  class  is  Beta  Lyrae,  quite  near 
the  bright  star  Vega.  It  may  be  seen  in  some 
part  of  the  northern  sky  during  the  spring, 
summer  and  autumn.  Although  the  changes  in 
its  light  are  not  striking,  one  who  looks  at  it 
carefully  night  after  night  will  notice  them. 

These  three  stars  are  only  examples  of  a 
number  of  such  objects  now  known  to  approach 
to  1,000,  scattered  over  the  whole  sky.  As  obser- 
vations become  more  and  more  accurate,  it  is 
found  that  quite  a  number  of  the  stars  visible 
to  the  naked  eye  are  subject  to  slight  fluctuations 
of  light,  mostly  in  a  more  or  less  regular  period, 
but  sometimes  in  a  quite  irregular  way.  Spec- 
troscopic observations  render  it  somewhat  prob- 
able that  in  most  cases  the  regular  changes  are 
produced  by  bright  or  dark  bodies  revolving 
round  the  star  in  ver>'  eccentric  orbits.  Some- 
times they  partially  eclipse  the  star,  as  we  have 
already  mentioned ;  but  in  many  other  cases 
it  seems  likely  that  they  make  the  star  blaze 
up  by  the  disturbance  they  make  when  they 
approach  close  to  it  in  their  orbits. 

The  general  rule  is  that  a  variable  star  goes 
through  its  series  of  changes  in  a  regular 
period.  At  a  certain  day  and  hour  it  reaches 
its  least  brightness,  which  is  called  a  minimum. 
Then  it  begins  to  increase  in  light.  In  the  course 
of  a  certain  number  of  hours  or  days  it  increases 
to  its  greatest  brightness ;  then  it  begins  to 
decrease  and  once  more  fades  away  to  its  mini- 
mum. The  length  of  time  between  two  minima 
is  a  period.    Commonly  the  successive  periods  of 
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a  variable  star  are  nearly  equal  to  each  other, 
so  that  the  stage  of  brightness  at  any  future  time 
can  be  predicted  with  confidence.  The  periods 
range  very  widely  from  a  few  hours  to  about  600 
days.  It  is  very  remarkable  that  no  period  yet 
known  exceeds  two  years.  There  are  many 
periods  less  than  a  month;  but  there  are  only 
eight  between  50  and  100  da}'s.  The  number 
then  increases  up  to  350  days.  The  greatest  num- 
ber of  periods  is  just  about  one  of  our  years, 
a  coincidence  which  of  course  is  a  pure  acci- 
dent. Above  this  their  frequency  rapidly  falls 
off.  This  limitation  of  the  period  strengthens 
the  view  that  the  variability  of  a  great  number 
of  stars  is  produced  by  the  disturbing  action  of 
an  immense  body  revolving  round  the  star  in  a 
very  eccentric  orbit. 

Nezv  Stars. —  In  past  generations,  when  the 
whole  universe  was  supposed  to  be  only  a  few 
thousand  years  old,  it  was  quite  natural  to 
expect  that  new  stars  would  from  time  to  time 
be  created  to  shine  among  their  fellows.  But 
this  view  has  now  to  be  modified.  It  is  true  that, 
from  time  to  time,  a  star  is  seen  to  blaze  out 
where  none  was  known  before.  But  the  theory 
of  a  new  creation  is  refuted  by  the  fact  that 
such  stars  invariably  fade  out  in  the  course  of 
a  few  weeks  or  months.  On  some  very  rare 
occasions  they  have  continued  visible  to  the  naked 
eye  for  a  year  or  more,  and  they  can  commonly 
be  seen  by  the  telescope  for  several  years.  The 
first  remarkable  case  of  this  sort  of  which  we 
have  a  scientific  record  occurred  in  1752.  On 
II  November  of  that  year  Tycho  Brahe,  the 
celebrated  astronomer  of  Uraniburg,  observed  a 
star  of  the  first  magnitude  in  the  constellation 
Cassiopeia.  Before  the  end  of  the  month  it  was 
so  bright  as  to  be  visible  in  full  daylight.  Thf:n 
it  began  to  fade  away  and  finally  disappeared 
from  view  in  May  following.  This  was  before 
the  invention  of  the  telescope,  so  that  Tycho 
was  unable  to  trace  the  star  any  longer.  Thirty- 
two  years  later  Kepler  observed  a  similar  star 
in  the  constellation  Ophiuchus.  This  star  con- 
tinued visible  to  the  naked  eye  for  more  than  a 
year,  but  it  never  became  so  bright  as  the  star 
of  Tycho.  As  the  heavens  were  more  carefully 
■watched,  and  photographs  of  the  stars  were 
taken,  these  new  stars  were  found  to  be  more 
frequent  than  was  formerly  supposed.  During 
the  19th  century,  1 1  were  observed  to  blaze 
out,  more  than  half  of  which  were  during  the 
last  14  years  of  the  century.  But  the  greater 
innnber  of  them  scarcely  reached  the  limit  of 
visibility  to  the  naked  eye,  being  discovered  prin- 
cipally by  photography.  On  20  Feb.  1901,  the 
most  wonderful  of  these  objects  which  had  been 
seen  for  300  years  blazed  out  in  the  constella- 
tion Perseus.  In  two  or  three  days  it  was  the 
third  brightest  star  in  the  heavens.  Then,  fol- 
lowing the  example  of  its  predecessor,  it 
gradually  faded  away,  though  it  still  remains 
visible  in  the  telescope.  It  is  not  yet  certain 
whether  this  object  was  impressed  on  any  photo- 
graphs until  within  a  few  days  of  its  first 
appearance. 

By  what  convulsion  of  nature  these  objects 
burst  forth,  it  is  quite  beyond  the  power  of 
our  present  science  to  decide.  It  is  certain 
that  the  amount  of  light  and  heat  emitted  by 
the  star  was  suddenly  increased  hundreds  or  even 
thousands  of  times.  One  of  tlic  most  plausible 
explanations  is  that  of  a  collision.    It  is  supposed 


that  the  star  itself  may  have  collided  with  an- 
other—  perhaps  a  planet  in  its  neighborhood  — 
or  rushed  to  its  own  destruction  in  some  nebulous 
mass.    But  this  is  only  conjecture. 

Very  curious  has  been  the  fate  of  these 
objects  after  they  have  faded  away.  Those 
recently  observed  have  been  found  to  change 
into  nebula; ;  a  mass  of  glowing  gas  emitting  the 
bright  spectral  rays  of  hydrogen  and  other  gases. 
Photographs  and  spectroscopic  observations  give 
evidence  of  some  e.xplosive  action,  throwing  out 
corpuscles  with  immense  velocity  in  every  direc- 
tion, but  throw  no  light  on  the  origin  of  the 
explosion. 

Star  Clusters. —  One  of  the  remarkable  fea- 
tures of  the  heavens  revealed  by  the  telescope 
consists  in  star  clusters  —  great  mimbers  of  these 
bodies  crowded  into  a  space  which,  measured 
by  the  expanse  of  the  heavens,  must  be  com- 
paratively limited.  It  is  not  at  all  uncommon 
to  find  hundreds  of  stars  in  a  single  bunch  so 
closely  packed  together  that,  to  the  naked  eye 
or  in  a  small  telescope,  nothing  is  seen  but  a 
minute  patch  of  light.  One  of  the  most  remark- 
able of  these  is  situated  in  the  constellation  Her- 
cules. Another  in  the  constellation  Centaurus 
was  de-scribed  by  Sir  John  Herschel  as  one  of 
the  most  remarkable  objects  in  the  heavens. 
There  exists  every  variety  of  such  clusters, 
from  these  closely  packed  ones  to  the  agglomera- 
tions of  the  I\lilky  Way,  -which  any  careful 
observer  of  the  heavens  can  see  on  any  clear 
evening  during  the  late  summer  and  autumn. 
Close  together  as  the  component  stars  of  these 
clusters  appear  to  be  there  is  no  doubt  that  they 
are  really  separate  from  each  other  by  distances 
vaster  than  those  which  separate  the  planets  of 
our  solar  system ;  otherwise  the  most  powerful 
telescope  would  not  distinguish  them  as  separate 
stars,  but  present  them  to  our  view  as  if  confused 
together  in  one  mass  of  light.  It  is  therefore  quite 
possible  that  these  objects  may  have  planets  re- 
volving around  ihem.  This,  however,  is  a  mere 
probability,  not  an  established  conclusion. 

It  is  a  remarkable  fact  that  many  of  these 
clusters  contain  a  great  uumber  of  variable  stars. 
This  fact,  taken  in  connection  with  the  probable 
cause  of  variability  already  mentioned,  makes 
plausible  the  idea  that  close  binary  systems  are 
very  numerous  in  the  clusters.  If,  at  any  one 
moment,  all  the  stars  of  the  cluster  were  at 
rest,  they  would  in  course  of  time  be  drawn 
together  by  mutual  gravitation.  Each  star  must 
therefore  be  in  motion  relative  to  the  others, 
describing  some  kind  of  an  orbit  around  their 
centre  of  gravity. 

The  laws  of  revolution  in  cases  like  this 
must  be  very  complicated,  but  as  they  re(iuire 
thousands  of  years  to  go  through  their  changes 
and  accurate  observations  have  been  made  for 
hardly  more  than  a  century,  astronomers  are  not 
yet  able  to   investigate  them  fully. 

Constilittiint  of  tlic  Stars. —  There  is  no  rea- 
sonable doubt  that  the  general  constitution  of 
the  stars  is  the  same  as  that  of  our  sun ;  and 
that  they  consist  of  masses  of  intensely  hot 
vapors  of  the  substance  composing  them,  com- 
pressed together  by  the  mutual  gravitation  of 
their  parts.  As  we  have  already  said,  the  stars 
arc  composed  in  the  main  of  the  substances  found 
to  exist  in  the  sim,  but.  probably,  in  a  great 
variety  of  forms  as  regards  density  and  tem- 
perature.    The  spectra  of  the  stars,  consisting. 
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as  n.ost  of  them  do,  of  a  bright  continuous  spec- 
m>m  crossed  by  dark  lines,  show  that  we  see 
the  luminous  surface  through  an  atmosphere 
cooler  than  itself,  though  really  intensely  hot 

The  stars  differ  enormously   m  their  actual 
luminosity,   that   is   the   actual   amount   of     igU 
emitted  by  each.     If  they  were  all  equal  >  lumi- 
nous we  could  form  an  idea  o    their  relative  dis- 
tance  by    their   brightness;    the   farther    a   star 
was  away,  the  fainter  it  would  shine.     But  as 
a  matter  of  fact,  some  of  the  brightest  stars  m 
the   heavens   are  so  distant  that  their   parallax 
proves  to  be  immeasurably  small,      ihis   is  not 
the  case  with  Sirius,  the  brightest  of  all,  which 
has  a  parallax  of  o".36.  showing  it  to  be  situated 
at  a  distance  from  which  light  would  travel  in 
about  13  years.    But  the  next  brightest,  Canopus 
fnot   visible  farther   north   than   our    Southern 
States),   is  so   distant  that  no  parallax  can  be 
shown  by  the  most  refined  measures.     1  he  con- 
clusion is  that  it  must  be  lo.ooo  times  as  luminous 
as  our  sun;  possibly  loo.ooo  times.     This  is  the 
case  with  several  stars  in  or  near  the  constella- 
tion Orion.    At  the  other  extreme,  we  find  that 
among  the  nearer  stars,  are  several  not  visible 
to  the  naked  eye.     It  is  true  that  the  nearest  of 
all    Alpha  Centauri,  is  nearly  of  the  first  mag- 
nitude;  but  the  next  in  order,  6i  Cygni,  is  only 
of   the   fifth    magnitude;    two   others   are    quite 
invisible   to   the   naked   eye.  .  This   shows   that 
there  are  stars  much  less  luminous  than  the  sun, 
and  that  the  greatest  stars  are  probably  millions 
of  times  more  luminous  than  the  smallest  ones. 
Literature- 'The    Stars:    a    Study    of    the 
Universe,'    by    Simon    Newcomb     (New    \ork 
igoi)  ;  'Problems  in  Astrophysics.'  by  Agnes  M. 
Gierke'  (London  1903).  SiMON   Newcomb. 

Stars  and  Bars,  The,  a  name  applied  to  the 
flag  of  the  Confederate  States  of  America,  it 
was  an  adaptation  of  the  stars  and  stripes.  On 
t;  March  1861  the  Flag  Committee  appointed  m 
the  Provisional  Senate  of  the  Southern  States 
recommended  that  "the  flag  of  the  Confederate 
States  shall  consist  of  a  red  field  with  a  white 
space  extending  horizontally  through  the  centre, 
and  equal  in  width  to  one  third  the  width  of  the 
fla<^>'  It  was  first  displayed  4  March  1861, 
simultaneously  with  the  inauguration  of  Lin- 
coln, being  unfurled  over  the  State  House  at 
Montgomery,  Ala.  In  1863  the  Con  ederate 
Senate  adopted  a  white  flag  with  one  blue  star 
in  the  centre,  the  Stars  and  Bars  bearing  too 
close  a  resemblance  to  the  Stars  and  Stripes. 

Stars  and  Stripes,  The.     See    Flag,    The 
American. 


Starva'tion,  or  Inanition.  The  phenomena 
of  starvation  present  subjects  of  great  pte^est 
from  their  bearing  upon  phenomena  induced 
through  the  inability  to  take  nourishment  oc- 
casioned by  some  diseases.  According  to  Chos- 
sat  the  symptoms  which  intervene  in  starvation 
are  at  first  marked  by  a  very  rapid  diminution 
in  the  weight  of  the  body ;  this  decrease,  how- 
ever becoming  more  gradual  as  death  ap- 
proaches. A  striking  uniformity  is  found  be- 
tween the  period  at  which  death  results  from 
starvation  and  the  loss  of  weight  experienced. 
Thus  Chossat  found  that  in  different  warm- 
blooded animals  death  resulted  when  the  body 
had  lost  about  40  per  cent  or  two  fifths  of  its 
original  and  normal  weight.  Great  variations 
undoubtedly  existed  in  the  extremes   of  Chos- 


sat's  cases ;  the  circumstances  which  seem  most 
powerfully  to  have  affected  these  results  bemg 
the  amount  of  fat  contained  in  the  body  prior 
to  the  beginning  of  the  starvation  period,     ihe 
animals    which    had    most    fat    stored    up    lost 
weight   Quickest,    and    at   the  _  same    time   li\ed 
longest.     Ghossat  found  that  m  animals  under- 
going starvation  the  symptoms  observed  during 
the   first  half  or  two  thirds  of  the  period  are 
those  of  calmness  and  quietness;   the  tempera- 
ture  then   becoming    elevated,    restlessness    and 
agitation  prevails;  and  when  life  is  terminated 
by  the  rapid  fall  of  the  temperature  stupor  su- 
oervenes     The    extremities    become    cold    and 
weak,    and    are    finally    unable    to    support    the 
weigl^t  of  the  body;  while  the  pupils  of  the  eyes 
become  dilated :  and  occasionally  at  death  con- 
vulsive twitchings  may  be  present.     The  excreta 
are    small    in    quantity    after    those    which    are 
voided  as  the  result  of  the  food  last  partaken  of, 
and  consist  chiefly  of  greenish  matters,  probably 
derived   from   the  biliao'   secretions.     At   death 
the    fsces    become    watery,    and   contain    saline 

matters.  ,  .■    1      _„ 

The    fatty   matters    are    almost    entirely    re- 
moved by  starvation,  and  the  blood  loses  three 
fourths  of  Its  original  amount.     It  '^  probable 
that  the  total  nutritive  povvers  of  the  bodj  dur- 
ing starvation  go  to  nourish  the  "eVO"=' ."f  ""' 
the  loss  of  which  is  very  small ;  while  the  true 
mode  of  death   from   starvation  appears   to  be 
death   from  want  of  heat    the  body  being  pre- 
served alive,  notwithstanding  the  want  of  fresh 
nutritive    material,    by    the    combustion    or    ab- 
sorption of  the  fatty  matters  it  contains     Chos- 
sat also  found  that  proportionally  to  the  more 
active   nutrition    and    waste    in    young    animals, 
such    died    sooner    from    starvation   than    oldei 
forms ;  and  he  also  determined  the  equally  im- 
portant fact  that  if  young  animals  especially  are 
supplied   with   an    insufticient   amount   of   food, 
they  succumb  as  if  they  were  actually  starved , 
the  process  of  starvation  being  of  necessity  more 
gradual  in  the  latter  instance.     The  mere  vana- 
fions   in   the   temperature   observed   by   Chossat 
formed  more  prominent  points  of  note  in   hi» 
observations   than   the   actual   decrease   of   heat 
It  fluctuated  or  varied  daily   in  some  cases   some 
e."   and  6°   F.   instead  of   I     and  2     F.,  as  oD- 
served  in  the  normal  and  healthy  state  of  the 
bodv.     In  the  human  subject  the  symptoms  of 
starvation  have  been  closely  studied  by  physi- 
ologists, with  the  effect  of  determining  a  stated 
order  in  their  appearance  and  effect..     Ihe  pre 
liminary  hunger  appears  to  be  accompan^d 
the  first  instance  by  severe  pam  '"  the  stomad 
and  eoi'^astric  reg  on  generally.     The  thirst  be 
come?;ruense,  an'd  although  undoubtedly  in  m^n 
tbe  want  of  water  induces  death  at  a  much  ear 
er   oeriod   than   where   drink   is   attainable   by 
bwer  fo™s   (for  example,  birds),  the  x^nt  o 
water  may  in   reality  make  comparatively  little 
difference   in  the   invasion  of  the   fatal   period 
Sleeplessness   appears    to    be    early   manifested, 
the  severe  pain  at  first  felt  in  the  stomach  grad- 
uallv  ceasing.     A  characteristic  feeling  of  smk- 
ng   and  weakness  is  described  as  occurrmg  m 

Ih?  epigastric  region,  the  thirst  st^l^f^^'T.re! 
to  an  agonizing  degree  The  face  as.urne^ 
meanwhile  an  anxious,  pale  expression;  the  ejes 
are  wild  and  staring;  and  the  whole  countenance 
and  body  participate  in  rapid  genera  emacia- 
tion The  bodv  latterly  exhales  a  fetid  odor, 
the  breath  and  lung  secretions  become  strong- 
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smelling;  and  the  skin  is  said  to  become  covered 
with  a  brown  secretion  —  these  results,  doubt- 
less, arising  from  the  decomposition  and  or- 
ganic decay  of  the  tissues.  The  gait  totters, 
the  mind  becomes  impaired,  delirium  or  convul- 
sions may  ensue,  and  death  occurs,  with  or  v.ith- 
out  the  accompaniment  of  diarrhoea.  Post- 
mortem reveals  a  state  of  an;emia  in  all  parts 
of  the  body  but  the  brain,  which  appears  to  the 
last  to  receive  a  due  supply  of  blood.  The  fat 
is  entirely  wanting,  and  the  various  organs  and 
tissues  have  greatly  lost  in  bulk.  The  coats  of 
the  small  intestine  are  found  exceedingly  thin. 
The  gall-bladder  generally  contains  much  bile, 
and  the  body  goes  more  rapidly  to  decay  than 
after  death  from  ordinary  causes. 

Starvation  suggests  inquiries  respecting  ab- 
stinence in  diet  and  from  various  or  particular 
kinds  of  food.  A  sudden  and  unfavorable 
change  in  a  given  dietary  may  induce,  in  virtue 
of  the  new  food  containing  a  low  percentage  of 
certain  nutritive  matters,  symptoms  analogous 
to  those  of  starvation.  Want  of  nutriment  pro- 
duces an  incapacity  for  the  digestion  of  wliat- 
ever  amount  is  supplied,  a  result  probably  due 
to  nervous  causes,  and  primarily  perhaps  to  the 
want  of  stimulation  of  the  appetite  through  in- 
sufficient secretion  of  gastric  juice. 

Where  the  temperature  of  the  body  is  main- 
tained in  tolerable  efficiency,  life  may  be  pro- 
longed for  great  periods  without  food,  a  state 
of  syncope  prevailing  —  as  in  several  noted  cases 
of  so-called  apparent  death.  It  was  found  by 
Chossat  that  in  the  case  of  animals  whose  death 
seemed  imminent  from  starvation,  restoration 
took  place  primarily  by  the  application  of  arti- 
ficial heat.  They  thus  manifested  activity,  and 
were  able  afterward  to  partake  of  food.  From 
8  to  10  days  is  regarded  as  the  usual  period 
during  which  human  life  can  be  supported  with- 
out food  or  drink.  If  water  be  given  this  period 
may  be  greatly  exceeded,  and  where  a  moist 
condition  of  the  atmosphere  exists  life  may  for 
the  same  reason  be  prolonged.  A  case  is  re- 
corded in  which  some  workmen  were  dug  out 
alive  after  14  days'  confinement  in  a  cold  damp 
vault ;  and  anotlier  is  mentioned  in  which  a 
miner  was  extricated  alive  after  being  shut  up 
in  a  mine  for  2,3  days,  during  the  first  10  of 
which  he  subsisted  on  a  little  dirty  water.  He 
died,  however,  three  days  after  his  release.  Life 
has  been  prolonged  for  60  days  in  a  person  suf- 
fering from  religious  mania  who  abstained  from 
food,  supporting  his  existence  by  sucking  an 
orange.  In  some  remarkable  cases  of  nervous 
hysteria  and  other  diseased  conditions  no  food 
may  be  taken  and  yet  the  body  be  perfectly  sus- 
tained. The  system  is  disposed  or  becomes 
inured  to  the  abstinence,  just  as  under  other  con- 
ditions it  exhibits  a  want  of  susceptibility  to 
the  ordinary  effects  of  certain  medicines,  etc. 
Consult:  Leeson,  'Death  from  Starvation,'  in 
"Dublin  Medical  Press'  (1847);  Virchow,  'Der 
Pengc-Fall,'  in  'Berliner  Klinische  Woclien- 
schrift'  (1877)  :  Davies,  'Starvation^'  in  'Popu- 
lar Science   Monthly'    (1884-5,  xxvi.). 

Starving  Time,  in  American  colonial  his- 
tory; iu  i()og,  after  the  departure  of  Capt.  John 
Smith  for  England,  the  settlers  of  Jamestown, 
Va.,  were,  during  many  months,  reduced  to  the 
last  extremities,  being  obliged  to  eat  rats, 
snakes,  toads,  and  even  dead  bodies  to  prevent 


starvation.     This   was   known   as   the   "starving 
time." 

Stass'furtite,  a  massive  variety  of  the  min- 
eral boracite  (<j.v.)  occurring  chiefly  at  Stass- 
furt,  Germany,  where  a  few  hundred  tons  are 
annually  produced. 

State.  Political  scientists  of  the  present 
day  distinguish  sharply  between  the  idea  con- 
noted by  the  term  "state"  and  that  indicated  by 
the  word  "government."  By  "state"  is  meant 
the  body-politic  abstractly  considered, —  the  en- 
tity that  possesses  and  exercises  the  sovereign 
political  will.  By  "government"  is  meant  the 
mechanism  of  political  rule,  the  ensemble  of  the 
agencies  through  which  the  tasks  of  the  state 
are  performed.  The  present  article  will  be  de- 
voted to  a  discussion  of  the  nature  of  the  state. 
A  treatment  of  Government  will  be  found  under 
that  title. 

As  distinguished  from  a  society,  by  which  is 
meant  simply  an  aggregate  of  human  beings 
living  together  and  united  by  mutual  economic 
and  social  interests,  a  state  is  a  body  of  individ- 
uals that  has  assumed  an  organized  form,  that 
has  a  definite  membership,  and  has  created  for 
itself  specific  organs  for  expressing  and  enfor- 
cing its  corporate  will.  Thus,  in  order  that 
there  may  be  a  state,  three  elements  must  be 
present:  (i)  An  aggregate  of  human  beings, 
individually  termed  citizens  or  subjects,  forming 
a  single  group,  and  as  such  termed  a  "people" ; 
(2)  a  political  apparatus,  termed  a  government, 
and  administered  by  a  corps  of  officials  collec- 
tively termed  a  magistracy;  and  (3)  a  body  of 
rules  or  maxims,  written  or  unwritten,  wliich 
are  generally  recognized  to  be  such  as  may 
rightfully  be  enforced  by  those  entrusted  with 
the  exercise  of  the  powers  of  the  state.  Whether 
or  not  to  these  three  essential  elements  there 
should  be  added  a  fourth,  namely,  a  definite  area 
of  land,  there  is  a  difference  of  opinion.  The 
eminent  German  publicist  Bluntschli,  who  may 
be  taken  as  a  representative  of  one  view,  defines 
a  state  as  "the  politically  organized  national 
person  of  a  definite  country."  On  the  other 
hand,  Holland  declares  that  "a  state  is  a  numer- 
ous assemblage  of  human  lieings  generally  occu- 
pying a  certain  territory,  among  whom  the  will 
of  the  majority,  or  of  an  ascertainable  class  of 
persons,  is,  by  the  strength  of  such  a  majority 
or  class,  made  to  prevail  against  any  number 
who  oppose  it."  The  definition  of  Bluntschli  is 
undoubtedly  applicable  to  all  modern  civilized 
states,  but  certainly  is  not  descriptive  of  very 
many  bodies-politic  of  the  past.  Indeed,  political 
sovereignty,  by  which  is  meant  the  supretne 
power  of  the  state,  was  for  many  years,  accord- 
ing to  the  ideas  of  the  peoples  of  western 
Europe,  not  territorial  at  all,  but  based  upon  a 
personal  allegiance  of  the  subjects  to  tlieii 
rulers. 

A  people,  a  government,  and  a  body  of  laws 
are  wliat  may  be  termed  the  essential  material 
elements  of  which  a  stale  is  composed.  In  ad- 
dition to  these  there  is  one  characteristic  that 
it  must  possess  in  order  properly  to  deserve  its 
title,  and  to  be  distingiushed  from  the  other? 
and  lower  types  of  political  life.  This  unique 
and  distinguishing  characteristic  is  sovereignly. 
By  sovereignty  is  meant  the  highest,  or  supreme 
power.  It  thus  means  that  its  possessor  is  itself 
the  ultimate  source  of  all  the  laws  that  arc  en- 
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forced  over  the  territory  which  it  claims  as  its 
own,  and  over  citizens  or  other  persons  subject 
to  its  authority.  It  means,  in  short,  formal  legal 
omnipotence.  The  word  formal  is  used,  for  of 
course  the  power  of  control  that  any  state  may 
actually  exercise  is  limited  by  the  intolerance 
of  its  subjects  of  oppression.  But,  formally,  a 
state,  because  legally  subject  to  the  control  of 
no  other  law-making  power,  has  the  power  to 
issue  such  legally  binding  commands  as  it  sees 
fit.  Directly  or  indirectly,  it  is  the  source  of 
all  the  rules  that  regulate  not  only  the  conduct 
of  its  subjects,  and  others  for  the  time  being 
subject  to  its  authority,  but  those  that  determine 
the  form  of  its  own  government,  and  the  respec- 
tive powers  of  its  several  organs  and  officials. 
The  exercise  of  all  political  powers,  either  by 
individuals  or  associations  of  individuals,  are, 
therefore,  validated  only  by  its  sanction.  The 
state  is  thus  legally  supreme  not  only  as  the 
ultimate  source  of  all  law,  but  is  itself  the 
determinator  of  the  matters  that  it  will  regulate, 
and  the  manner  in  which  it  will  regulate  them. 
Thus  as  the  Austrian  publicist,  Jellinek,  has  put 
it :  "Obligation  through  its  own  will  is  the 
legal  characteristic  of  the  state." 

It  is  the  state,  it  is  to  be  observed,  that  is 
the  possessor  of  sovereignty  —  its  "subject,"  as 
continental  writers  express  it  —  not  the  gov- 
ernment. To  the  government  is  entrusted  only 
the  execution  of  the  sovereign  will  of  the  state. 
The  powers  of  each  governmental  organ  and 
of  each  public  official  are  obtained  from  the  state 
and  are  limited  and  defined  by  its  laws.  Thus  at 
any  given  time  a  citizen,  though  potentially  sub- 
ject in  every  matter  of  life,  liberty,  and  property 
to  the  will  of  his  state,  possesses  a  sphere  of 
freedom,  defined  by  existing  laws,  upon  which 
those  exercising  political  authority  may  not  tres- 
pass. To  quote  the  words  of  Professor  Burgess: 
"The  individual  is  defended  in  this  sphere 
against  the  government  by  the  power  [the  state] 
that  makes  and  maintains  and  can  destroy  the 
government;  and  by  that  same  power  through 
the  government,  against  encroachments  from 
any  other  quarter.  Against  that  power  itself, 
however,   he   has   no   defence." 

Sovereignty  is  an  attribute  of  a  political  body 
that  has  to  be  demonstrated  as  a  matter  of  fact, 
and  not  as  a  matter  of  law.  In  other  words, 
there  is  no  proper  distinction  between  de  facto 
and  de  jure  states,  these  terms  being  applicable 
only  to  governments.  (See  Government.)  If 
a  given  community  of  human  beings,  yielding  a 
general  obedience  to  an  established  government, 
asserts  and  fairly  demonstrates  that  it  is  able 
to  maintain  a  freedom  from  the  control  of  any 
other  political  power,  it  becomes  by  that  very 
fact  a  state,  and  is  entitled  to  recognition  by 
other  states  as  such.  It  is,  however,  the  actual 
fact  of  independence  from  foreign  control  and 
maintenance  of  domestic  order  that  demonstrates 
the  existence  of  the  sovereignty  of  the  state  in 
question,  and  not  its  recognition  as  a  state  by 
the  other  powers.  Thus,  for  example,  the  Amer- 
ican colonies  ceased  to  be  dependencies  and  be- 
came states  not  by  reason  of  their  recognition 
as  such  by  England  and  European  nations,  but 
because  of  their  actual  ability  to  maintain  that 
freedom  from  Great  Britain's  control  which  they 
formally  asserted  in  1776.  The  sovereignty  of  a 
state  thus  bears  a  double  aspect.  Considered  in- 
ternally, that  is,  from  the  viewpoint  of  municipal 


law,  it  appears  as  legal  omnipotence.  Looked  at 
from  the  viewpoint  of  its  relations  to  other  states 
it  appears  simply  as  independence.  In  the  one 
case,  it  means  the  affirmative  legal  power  of  en- 
forcing its  will  upon  all  those  subject  to  its 
authority.  In  the  other  case,  it  signifies  simply 
freedom  from  foreign  control.  From  the  do- 
mestic standpoint,  it  signifies  supremacy.  From 
the  international  standpoint,  it  means  equality. 

The  state,  though  itself  the  source  of  all  law, 
can  only  operate  through  law.  That  is  to  say, 
an  expression  of  its  sovereign  will  can  validly 
proceed  only  from  those  legislative  mouthpieces 
that,  by  already  existing  law,  have  been  granted 
the  right  to  voice  its  commands,  and  the^e  com- 
mands may  be  legally  enforced  only  according  to 
laws  already  established.  Because  of  its  legal 
omnipotence  the  state  may  at  any  time  alter 
these  rules  according  to  the  methods  provided 
for  the  amendment  or  repeal  of  laws,  but  as  they 
exist  at  any  time  the  laws  control.  Any  action 
not  sanctioned  by  their  provisions,  however 
much  approved  by  those  in  political  authority,, 
cannot,  strictly  speaking,  be  termed  an  action 
of  the  state. 

Itself  the  creator  of  all  law,  the  state  is  not 
itself  a  product  of  law.  Constitutions  create 
governments,  not  states.  They  are  the  crea- 
tions of  states  already  existent.  The  cre- 
ative force,  in  the  birth  of  states,  s  thit  feeling 
of  unity  interests  and  desires  that  leads  a  society 
of  human  beings  to  assume  a  corporate  form 
and  create  the  political  organs  necessary  for  the 
attainment  of  all  those  interests  that  are  con- 
nected with  or  arise  out  of  their  existence  as  a 
national  unit.  This  being  so,  it  follows  that 
sovereignty  cannot  arise  out  of  any  formal,  legal 
or  conventional  act.  In  other  words,  a  state  can- 
not be  created  by  formal  agreement  between  indi- 
viduals, as  postulated  by  the  social  compact 
theory,  nor  brought  into  being  by  a  compact 
between  sovereign  states.  By  a  surrender  of 
private  rights,  individuals  cannot  create  a  public 
right:  by  a  treaty  agreement,  there  cannot  be 
created  a  political  power  with  a  legal  authority 
superior  to  that  of  the  parties  establishing  it. 
From  this  last  fact  it  irresistibly  follows  that 
any  so-called  composite  or  federal  state  that  has 
for  its  basis  a  treaty  or  compact  between  states 
is  not  in  truth  a  state  at  all,  but  a  mere  league 
of  states,  and  this,  notwithstanding  the  fact  that 
very  extensive  powers  may  have  been  granted  to 
the  central  governing  power.  Envisaged  as  a 
legal  person,  the  sovereignty  of  a  state  repre- 
sents the  supremacy  of  its  will.  As  thus  repre- 
senting a  supreme  will,  sovereignty  is  necessarily 
an  indivisible  unity.  A  divided  or  double  sov- 
ereignty is  an  impossibility.  A  given  body-politic 
therefore  either  possesses  sovereignty  and  is  for 
that  reason  a  state,  or  it  has  not  sovereignty, 
and,  as  a  result,  is  not  a  state  but  simply  an 
administrative  division  of  the  state  that  possesses 
sovereignty  over  it.  In  all  strictness  then,  it  is 
a  misuse  of  words  to  speak  of  a  federal  state, 
if  by  that  term  is  meant  a  state  formed  by  a  fed- 
eration of  states :  for  if,  in  such  a  federation, 
sovereignty  is  held  to  rest  in  the  central  body, 
that  body  is  a  state,  and  its  constituent  common- 
wealth members  are  ipso  facto  reduced  to  a  non- 
sovereign  condition,  and  therefore  to  the  status 
of  administrative  districts.  If,  however,  the 
federating  units  each  retain  their  sovereignty, 
they   remain   states,   and   no  central   sovereignty 
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or  state  can  be  held  to  be  created.  In  the  one 
case,  there  exists  but  one  state  with  a  govern- 
ment composed  of  one  set  of  central  or  federal 
organs  and  as  many  sets  of  local  governmental 
organs  as  there  are  members  of  the  union.  In 
the  other  case,  there  exist  as  many  states  as 
there  are  confederated  units,  an  equal  number 
of  state  governments,  and  a  central  government 
tl;at  acts  as  the  common  agent  of  the  several 
states ;  but  no  central  state. 

The  line  of  distinction  between  a  single  na- 
tional state  composed  of  non-sovereign  bodies- 
politic  enjoying  extended  powers  of  self-govern- 
ment, and  a  confederation  of  states  with  a 
central  government  exercising  many  of  the  most 
important  sovereign  powers,  is  not  always  easy 
to  draw.  The  distinguishing  criterion  is  not 
the  amount  of  powers  actually  vested  in  the 
central  government  as  compared  with  those 
retained  by  the  individual  commonwealths,  nor 
whether  the  operation  of  federal  law  is  upon 
the  individual  states  themselves  or  directly 
upon  their  citizens,  nor,  necessarily,  upon  the 
manner  in  which  the  articles  of  union  may 
be  amended.  The  one  absolute  test  is  as  to 
the  power  or  lack  of  power  of  the  members  of 
the  union  themselves  to  determine,  in  the 
last  resort,  not  only  the  extent  of  the  obligations 
imposed  upon  them  by  the  articles  of  union,  but 
their  constitutional  right  to  withdraw  from  the 
union  when  they  see  fit. 

Bearing  in  mind  the  distinction  between  the 
possession  of  the  sovereignty  itself,  and  the 
mere  exercise  of  certain  of  its  powers,  it  is  seen 
that  a  state  may,  without  in  any  wise  impairing 
its  sovereignty,  delegate  the  execution  of  its 
commands  not  only  to  governmental  agencies  of 
its  own  creation,  but  to  those  of  other  states ; 
for,  so  long  as  such  other  stales,  or  their  gov- 
ernments, act  but  as  the  agents  of  the  fir.st  state, 
it  is  the  sovereign  will  of  that  state  that  is  ex- 
ecuted. And,  furthermore,  whatever  may  be 
its  actual  power,  the  state  in  question  has  the 
legal  right  itself  to  assume  again  the  actual  exer- 
cise of  the  powers  it  has  granted.  Such  a  with- 
drawal of  delegated  powers  may  be  in  violation 
of  existing  treaties,  and  therefore  constitute  a 
just  ground  for  complaint,  but  it  is  not  an  illegal 
act,  for  treaties  do  not  create  law  in  the  strict 
positive  sense.  Instances  of  the  delegation  by 
states  to  other  states  of  the  exercise  of  important 
powers  is  seen  in  the  many  so-called  protecto- 
rates that  exist  at  the  present  day.  Confedera- 
cies, real  and  personal  unions,  and  colonies  are 
not  similar  examples,  for  in  them  the  exercise 
of  powers  is  granted  to  governmental  organs 
created  by  the  sovereign  parties  themselves. 

Theoretically,  there  is  no  limit  to  the  extent 
to  which  a  state  may  go  in  the  delegation  to 
"iher  states  of  the  exercise  of  its  power.  If, 
however,  in  any  one  respect  it  is  absolutely  de- 
prived of  a  power,  so  that  it  cannot  Icgaliy.  at 
its  own  discretion,  resume  the  exercise  of  it, 
its  legal  omnipotence  is  destroyed  and,  together 
with  it,  its  sovereignty  and  right  to  the  title 
state. 

Because  the  denial  of  the  name  state  to  non- 
.sovercign  powers  makes  it  necessary  to  refuse 
that  title  to  the  many  bodies-politic  that  generally 
have  been,  and  are,  so  designated,  as  for  exani- 
Jile,  the  members  of  a  federation  such  as  the 
United  States  of  America,  many  writers  have 
endeavored   to   discover   some   distinctive    attri- 


bute other  than  sovereignty  that  will  serve 
sharply  to  distinguish  states  from  provinces, 
depaitments  and  other  simple  administrative 
districts.  The  better  opinion  would  seem  to  be, 
however,  that  these  efforts  have  failed,  and  must 
continue  to  fail.  With  the  test  of  sovereignty 
discarded,  the  dividing  line  between  states  and 
other  political  bodies  becomes  an  indeterminate 
one,  and,  therefore,  an  exact  definition  of  a  state 
an  impossibility.  Logical  exactness,  therefore, 
even  at  the  expense  of  wounding  political  senti- 
ments, requires  an  adherence  to  the  definition  of 
a  state  as  a  necessarily  sovereign  body. 
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State  Board  of  Equalization.  See  Tax- 
ation. 

State  Courts.     See  Cocrt. 

State,  Department  of,  one  of  the  executive 
departments  of  the  United  States  government, 
presided  over  by  the  secretary  of  state  (q.v.), 
who  is  a  member  of  the  cabinet,  and  next  in 
line  to  the  Vice-President  for  the  Presidency. 
The  department  was  established  by  Act  of  Con- 
gress, 2y  July  1789.  Through  this  department 
connnunication  is  made  between  the  United 
Stales  government  and  any  of  the  States  or  any 
foreign  country.  The  department  has  charge  of 
the  great  seal  of  the  United  States ;  of  all  am- 
bassadors and  consuls,  and  in  its  custody  arc  all 
engrossed  copies  of  the  laws  of  the  United 
Slates  and  of  all  treaties.  There  are  three  as- 
sistant secretaries  in  the  department  and  a  large 
force  of  clerks,  translators,  librarians,  and  other 
employees. 

State  Militia.     See  Mii.itia. 

State  Sovereignty. 
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State  Taxation.      See  Taxation. 

State  Universities,  The.  There  ha.s  per- 
haps been  no  movement  in  American  life  so 
expressive  of  the  free,  elevated,  and  determined 
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spirit  of  American  democracy  as  that  which  has 
established  tax-supported  universities  under 
public  management,  and  developed  them  until, 
in  their  offerings,  in  the  quality  of  their  teach- 
ing, ana  the  extent  of  their  investigational  work, 
in  the  attendance  of  students,  and  in  the  respect 
in  which  the  common  sentiment  of  the  country 
holds  them,  they  are  close  rivals  of  the  oldest, 
the  largest,  and  foremost  universities  of  the 
land. 

The  early  thought  of  educated  American  pio- 
neers was  that  the  state  should  encourage  — 
not  wholly  manage  and  support  —  all  educa- 
tional activities.  It  was  believed  that  the  ele- 
mentary education  of  the  masses  would  take 
care  of  'tself  rather  easily,  without  help  from 
the  State,  becau^::  it  was  so  rudimentary  and 
because  of  the  natural  interest  of  the  people  in 
it.  Even  more,  it  was  clearly  the  thought  of 
the  Englis'-  government,  which  was  at  first  dom- 
inant in  American  educational  opinion,  that  the 
education  of  the  masses  to  an  extent  which 
would  enable  them  to  read  the  Bible  and  learn 
the  catechism  v/as  all  that  was  desirable,  or,  at 
least,  all  that  :'  was  well  for  the  state  to  support 
with  its  means.  It  was  not  at  all  in  the  thought 
of  the  nobility,  the  rich,  or  the  well  educated  — 
and  all  of  these  classes  were  well  represented 
in  and  began  to  manage  matters  for  America 
in  the  beginnings  — that  the  state  should  as- 
sure educational  opportunity  to  all  and  give 
every  one  his  chance  to  attain  distinction 
if  he  had  the  material  and  the  power  in  him. 
It  was  their  belief  that  the  children  of  the  poor 
should  know  enough  to  read  what  might  keep 
them  from  going  to  theological  perdition,  but 
not  enough  to  encourage  any  latent  tendency 
which  might  lead  them  to  interfere  with  the 
high  and  mighty  in  managing  the  business  and 
skimming  the  cream  of  the  world.  So  educa- 
tion, generally  speaking,  was  held  to  be  a  pa- 
_  rental  or  p.  local  concern,  and  it  was  sufficient 
if  those  iu  authority  told  parents  and  communi- 
ties of  their  duty  to  teach  their  own  children 
enough  to  enable  them  to  read  and  write. 

But  this  was  not  enough  for  the  children  of 
the  upper  class,  of  whom  it  was  supposed  to  be 
ordained  that  they  should  manage  the  business 
and  skim  the  cream  of  the  world  after  their 
fathers  were  gone.  These  must  have  the  ad- 
vantage of  college  training,  to  the  end  that  they 
might  be  fitted  for  service  in  the  state  and  in 
the  Ch-.irch  ;  and  in  the  convenient  thought  of 
the  times  the  state  must  provide  the  colleges 
until  they  should  become  sufficiently  endowed 
to  he  self-supporting.  In  this  way  the  first  pub- 
lic moneys  expended  for  education  in  America 
went  to  the  starting  of  colleges,  and,  in  a  sense, 
the  first  colleges  in  the  New  World  were  state 
institutions ;  as  soon,  however,  as  strong  enough 
they  ceased  to  depend  upon  the  state,  and  have 
since  sustained  an  independent  and  most  service- 
able existence  of  their  own. 

In  New  England,  from  the  time  that  the  col- 
leges could  sustain  themselves,  the  States  made 
no  grants  to  the  support  of  education,  because 
they  conceived  that  the  duty  devolved  upon 
parents  and  local  communities,  and  that  State 
support  was  not  necessary.  In  the  Middle 
States  the  same  course  was  pursued,  except  that 
the  policy  of  distributing  State   funds,  by  way 


of  encouraging  elementary  schools  and  of  en. 
larging  State  direction  in  reference  to  them,  foi 
the  purpose  of  protecting  a  steadily  widening 
suffrage,  was  followed. 

The  institutional  foundations  of  the  great 
States  west  of  the  Alleghanies  were  laid  by 
emigrants  from  the  Eastern  States,  and  not 
until  common  elementary  schools  were  univer- 
sal, and  either  academies  or  public  high  schools 
were  widely  accepted,  and  the  value  of  colleges 
for  all  was  coming  to  be  somewhat  recognized 
in  the  East.  The  settlers  of  the  newer  States 
carried  the  very  best  ideals  of  Eastern  educa- 
tion to  their  Western  homes,  and  they  were  not 
fettered  with  the  hindrances  of  established 
thought  in  even  improving  upon  these  ideals. 
Democracy  was  free  and  strong  in  the  West. 
There  were  no  class  divisions  whatever.  They 
cared  little  for  conventionalities  or  previous 
conclusions.  All  were  united  in  a  determina- 
tion to  improve  upon  the  life  and  opportunities 
of  the  East  and  to  give  their  children  better 
educational  privileges  than  they  had  themselves 
enjoyed,  or  than  they  would  have  had  if  they 
had  remained  in  their  earlier  homes. 

Accordingly,  public  higher  institutions  of 
learning  entered  into  the  State  policies  of  the 
West  at  a  very  early  day.  In  many  States  pub- 
lic universities  were  provided  for  in  the  first 
State  constitutions.  The  same  thing  happened 
in  a  number  of  the  Southern  States.  Therefore 
we  find  a  number  of  State  universities  whose 
foundations  date  back  to  years  preceding  1850. 
Of  course  these  institutions  were  nothing  be- 
yond colleges  in  their  early  years,  but  the  same 
was  true  of  all  the  advanced  institutions  of  the 
country  at  that  time.  There  seems  to  be  no 
doubt  about  the  best  of  the  State  universities, 
like  those  of  Michigan  and  Wisconsin,  doing 
as  substantial  work  as  any  American  institution 
before  i860. 

The  Land  Grant  Act,  passed  by  Congress 
and  approved  by  President  Lincoln  (after  hav- 
ing been  once  vetoed  by  Mr.  Buchanan'),  in 
1862,  whereby  the  Federal  government  gave 
each  State  a  right  to  30,000  acres  of  certain  pub- 
lic lands  for  each  senator  and  member  of  Con- 
gress which  the  State  had  in  the  national  legis- 
lature, for  the  endowment  of  the  State  university, 
exerted  a  telling  and  lasting  influence  upon 
these  institutions.  In  the  last  40  years  prac- 
tically every  State  west  of  New  York  and  Penn- 
sylvania has  not  only  availed  itself  of  this  and 
further  national  grants,  but  has  supplemented 
these  grants  with  State  appropriations,  which 
have  often  been  far  beyond  the  amounts  re- 
ceived from  the  general  government. 

In  some  cases,  as  in  Michigan  and  Iowa,  the 
State  university  was  continued  independently 
and  a  land  grant  agricultural  and  mechanical 
college  was  developed  separately:  and  in  others, 
like  Illinois  and  Minnesota,  the  two  were  com- 
bined in  one  institution.  The  latter  course  was 
commonly  taken  where  the  State  was  wholly 
free  in  the  matter.  In  either  case  the  State  uni- 
versity became  a  component  part  of  the  State 
educational  system.  In  all  of  the  Western 
States  there  are  really  16  grades  in  the  public 
school  system :  8  in  the  grammar  grades,  4  in 
the  high  school,  and  4  in  the  State  university. 
The   course  through   the  whole   system   is   con- 
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tinuoiis,  and  students  pass  from  the  school  below 
to  the  one  above  on  certificate  of  the  lower 
school  that  they  have  completed  its  work. 
There  is  no  difficulty  about  this,  for  the  schools 
above  steadily  overlook  the  work  below  them. 
The  State  universities  send  committees  or  vis- 
itors to  all  of  the  high  schools  to  overlook  the 
teaching  of  the  courses  of  study  which  have 
previously  been  suggested  by  the  university  and 
in  practice  have  come  to  be  universally  used. 
In  a  word,  the  university  examines  the  schools 
which  are  to  send  students  to  it,  instead  of  ex- 
amining the  students  when  they  apply  for  ad- 
mission. Of  course,  under  this  system  some 
students  get  into  the  university  who  can  not 
sustain  themselves  there,  but  the  number  is  not 
large,  for  failures  of  students  is  held  to  reflect 
upon  the  secondary  school  certifying  them. 
And  it  is  no  killing  matter  if  some  students  do 
break  down  in  the  university,  provided  the  de- 
grees conferred  at  the  end  of  four  years  of 
university  work  rest  upon  an  adequate  founda- 
tion, as  in  practically  all  of  the  State  univer- 
sities they  certainly  do.  Aside  from  that,  the 
influence  of  the  schools  above  upon  the  schools 
below,  because  of  this  general  plan,  is  more 
stimulating  and  goes  farther  to  consolidate  and 
solidify  a  school  system  of  wider  range  than  is 
found  in  the  older  States  which  are  without 
State  universities. 

The  influences  of  the  land  grant  legislation 
are  very  apparent,  not  only  in  the  size  but  even 
more  in  the  kind  of  work  of  the  State  univer- 
sities. None  of  them  is  without  the  old-time 
literary  college,  hut  all  of  them  have  developed 
strong  industrial  colleges.  They  were  required 
to  do  this  by  the  congressional  acts,  but  it  was 
the  Western  States  that  framed  the  congres- 
sional acts,  and  those  acts  required  them  to  do 
precisely  what  they  wanted  to  do.  They  be- 
lieved that  there  was  culturing  and  disciplinary 
value  in  manual  work  as  well  as  in  the  study 
of  books,  and  that  it  was  the  legitimate  func- 
tions of  the  advanced  schools  of  a  people  to 
apply  scientific  investigation  and  its  results  to 
that  people's  industries  and  vocations. 

Therefore,  while  in  all  of  the  State  univer- 
sities there  are  colleges  of  liberal  arts  where 
modern  and  ancient  languages  and  literatures, 
with  history  and  philosophy  and  the  political 
sciences,  as  well  as  the  scientific  study  of  nature, 
are  pursued,  there  are  in  piactically  all  of  them 
great  industrial  colleges  where  students  are 
trained  in  the  branches  which  must  develop  the 
resources,  accumulate  the  available  wealth,  and 
unfold  the  legitimate  strength  and  power  of  the 
State.  In  agriculture  the  constituent  elements 
of  the  soil  are  chemically  studied  with  a  view 
to  determining  the  adaptability  of  crops  and  the 
need  of  new  elements  for  permanent  potential- 
ity: the  breeding,  care,  treatment,  and  use  of 
animals  have  every  attention,  and  all  of  the  eco- 
nomic questions  relating  to  the  happiness  and 
usefulness  of  life  upon  the  soil  are  discussed 
with  enthusiasm.  Nor  is  that  all :  the  univer- 
sities maintain  great  experimental  farms,  with 
fields  and  orchards  and  herds  of  horses,  cattle, 
sheep,  and  swine,  to  prove  the  practical  realiza- 
tion of  educational  theory  and  scientific  demon- 
stration, as  well  as  to  afford  attractive  object 
lessons  to  innunirrablc  visitors  and  observers. 


In  the  mechanical  and  constructive  indus- 
tries students  are  trained  in  architecture  and 
architectural  engineering,  civil  engineering,  elec- 
trical engineering,  mechanical  engineering,  sani- 
tary engineering,  mining  engineering,  and  rail- 
way engineering.  Great  shops  and  laboratories 
with  costly  equipments  are  maintained,  where 
theories  are  demonstrated  and  processes  shown, 
and  where  enthusiasm  is  generated  for  the  ac- 
complishments upon  which  the  wealth  and 
strength  and  happiness  of  the  State  must  ulti- 
mately rest. 

.►Ml  of  the  State  universities  admit  women 
on  equal  terms  with  men.  They  are  supported 
by  taxation  and  of  course  belong  to  all.  There 
is  no  distinction  between  the  work  of  students 
on  account  of  sex.  The  right  of  election  in 
courses  is  suflicient  to  accommodate  the  differ- 
ing temperaments  and  inclinations.  Men  and 
women  work  together  in  the  same  class-rooms 
and  laboratories,  and  while  they  commonly  go 
to  different  fields  for  their  play  because  of  their 
different  likings  in  athletic  work,  they  often 
play  together  in  games  which  accommodate  the 
tastes  of  both  sexes.  With  it  all  an  occasional 
marriage  results,  but  scandals  are  practically 
unheard  of,  and  there  is  not  half  of  the  boyish 
fooli.shness  that  prevails  in  men's  colleges  nor 
half  of  the  girlish  foolishness  to  be  found  in 
women's  colleges. 

It  ought  to  be  said  that  the  presence  of 
women  in  the  State  universities  is  leading  to 
the  rapid  development  of  courses  bearing  upon 
home-making  and  women's  distinctive  life. 
House  sanitation,  decorations,  and  furnishings, 
th'>  chemical  analysis  of  foods,  and  all  of  the 
household  arts  receive  much  scientific  and  prac- 
tical treatment.  Of  course,  the  attendance  of 
women  gives  special  emphasis  to  the  study  of 
the  fine  arts. 

Religious  life  is  vigorous  and  the  expression 
of  it  is  free  because  it  is  not  hampered  by 
denominational  barriers.  All  of  the  universities 
have  flourishing  Christian  Associations,  and  the 
atmosphere  of  the  place  is  intellectually  stimu- 
lating and  morally  bracing  because  of  the  cos- 
mopolitan character  of  the  student  population 
and  the  democratic  freedom  which  mu.st  neces- 
sarily prevail. 

At  all  of  the  State  universities  there  is  a 
military  department,  in  charge  of  an  officer 
detailed  from  the  United  Stales  army.  Often 
these  departments  come  to  have  special  signifi- 
cance. It  is  probably  not  too  much  to  say  that 
the  largest  and  best  disciplined  regiment  in  many 
of  the  Slates  is  to  be  found  at  the  Slate  univer- 
sity. In  one  instance,  at  least,  the  military 
organization  includes  an  infantry  regiment  of 
I, ICO  men,  with  a  battery  of  artillery,  full  mili- 
tary band,  and  all  the  accessories  of  military 
display. 

Athletics  of  every  kind  receive  much  atten- 
tion, and  marked  proficiency  results.  The 
breaking  of  athletic  records  has,  in  recent  years, 
taken  place  quite  as  often  in  the  West  as  in  the 
East.  There  is  not  nnich  opporuinily  for  com- 
petition between  the  Kast  and  the  V.Vsl.  What- 
ever the  reason  is,  the  Western  students  think 
that  their  Eastern  compatriots  fear  competition 
in  open-air  sports.  Whatever  the  warrant  i'? 
for  this  suspicion,  the   fact   is  that  when,  in  a 
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recent  year,  a  base  ball  team  from  a  Western 
State  university  played  a  series  of  games  with 
the  largest  and  oldest  universities  in  the  East, 
the  Westerners  were  the  winners  in  every  game 
save  one. 

Fraternities,  with  houses  of  their  own,  soci- 
eties of  every  kind,  clubs  for  every  conceivable 
purpose,  abound  in  all  of  the  State  universities. 

The  attendance  has  come  to  be  very  large. 
If  the  10  largest  universities  of  America  are 
named,  5,  if  not  6,  of  them  will  be  State  uni- 
versities. 

While  these  universities  are  under  public 
management,  there  is  no  showing  of  political, 
any  more  than  of  denominational,  influences  in 
their  administration.  The  people  have  the  sense 
of  ownership  concerning  them,  and  are  extremely 
sensitive  about  anything  entering  into  their  af- 
fairs which  is  not  open  and  manifest  and  of 
common  concern  and  right  to  all. 

It  is  this  sense  of  common  rights  and  of 
public  ownership  in  the  State  universities  which 
is  steadily  putting  them  to  a  great  and  continu- 
ally increasing  use  outside  of  the  training  of  the 
sons  and  daughters  of  the  State.  Tliey  are  ren- 
dering a  distinct  service  directly  to  the  commer- 
cial and  business  interests  of  the  State.  Farm- 
ers are  going  to  the  university  to  be  told  what 
treatment  their  lands  need  to  be  more  produc- 
tive, or  what  crops  will  yield  a  larger  income 
than  the  ones  they  have  been  raising,  or  what 
system  of  feeding  will  turn  corn  into  beef  or 
pork  with  better  dividends  upon  the  investment. 
One  of  the  State  universities  has  certainly 
shown  that  a  valuable  crop  can  be  produced  in 
the  State  which  it  was  confidently  believed  the 
soil  would  not  yield,  and  that  by  a  careful  pro- 
cess of  selection  the  chemical  contents  of  farm 
products  may  be  changed  so  as  to  materially 
increase  the  commercial  value.  In  a  region 
where  the  crops  are  so  enormous  and  rivalries 
so  sharp  this  fact  is  essential  to  economic  pros- 
perity if  not  to  commercial  primacy. 

But  that  i.s  not  all.  The  railroads  are  going 
to  the  universities  to  learn  how  to  increase  the 
strength  of  locomotives  and  the  speed  of  trains 
with  less  expenditure  of  money,  and  the  manu- 
facturers demand  to  know  what  scientific  applica- 
tions will  enlarge  the  number  and  the  usefulness 
ol  their  goods.  City  officials  seek  help  in  con- 
structing waterworks  and  sewage  systems  which 
will  not  be  disappointing,  and  all  the  people  of 
the  State  want  to  know  how  to  make  highways 
which  will  bear  trafiic  and  promote  pleasure  at 
a  minimum  of  cost. 

The  educational  ideals,  East  and  West,  in 
America  are  very  unlike.  There  are  strong 
points  and  weak  points  with  each.  The  East- 
erners know  how  to  live  more  deliberately,  less 
ostentatiously,  and  more  comfortably  than  the 
Westerners  :  but  the  Westerners  are  rapidly  gain- 
ing a  culture  through  work,  with  a  promise,  if 
not  an  understanding,  that  it  must  be  of  the  most 
permanent  and  enduring  kind.  In  the  East  the 
common  ideal  is  to  get  a  good  living,  and  in 
the  West,  it  is  to  get  a  good  bank  account.  But 
the  transforming  power  of  work  upon  men  and 
women  will  in  time  prepare  them  to  use  the 
moneys  which  result  from  their  work  in  ways 
which  will  be  of  the  largest  and  most  lasting 
advantage   to   themselves,   or   most   certainly   to 


their  children.  These  things  are  reflected  in 
the  schools,  and  an  analysis  of  Western  con- 
ditions and  outlook  reveals  the  distinguishing 
atmosphere  and  purposes  of  the  great  univer- 
sities which  have  been  developed  by  the  people 
of  the  Western  States. 

There  is  no  reason  for  doubt  of  the  perma- 
nence of  these  institutions.  When  a  State  has 
invested  more  than  ten  millions  of  dollars  in  an 
institution,  it  will  not  abandon  it.  When  a 
State  legislature  appropriates  from  a  half  mil- 
lion to  a  million  a  year,  without  any  dissent,  for 
the  maintenance  of  a  university,  the  proof  is 
not  lacking  that  the  people  know  what  they  are 
about  and  intend  what  they  are  doing.  There 
is  no  endowment  so  substantial,  so  enduring,  so 
capable  of  indefinite  expansion  as  that  which 
rests  upon  the  affections,  the  commercial  inter- 
ests, the  steadily  advancing  respect  for  learning, 
the  constantly  deepening  interest  in  research, 
the  State  pride,  and  the  taxing  power  of  all  the 
people  of  a  commonwealth. 

The  scientific  standing  already  gained  by  the 
State  universities,  in  comparison  with  the  older 
universities  in  this  and  other  lands,  is  entirely 
respectable  and  is  fast  becoming  wholly  credit- 
able to  them.  Their  graduates,  who  have  here- 
tofore gone  to  New  York  or  New  England  for 
finishing  work,  nre  beginning  to  find  that  it  is 
no  longer  necessary,  except  as  a  change  in  en- 
vironment, for  the  mere  sake  of  a  change  is 
often  found  to  be  of  advantage  to  a  student. 
The  time  is  at  hand  in  America  when  Eastern 
students  may  find  as  much  in  Western  univer- 
sities as  Western  students  can  get  in  the  East- 
ern schools. 

But  the  astonishing  thing  about  it  all -is  that 
all  the  people  of  a  democratic  State  freely  ta.x 
themselves  to  supply  training  to  the  very  limits 
of  human  knowledge  to  whomsoever  will  come 
and  take.  Tlie  world  has  never  seen  that  be- 
fore. It  affords  at  once  the  substantial  hope 
and  the  confident  promise  of  an  enduring  and 
beneficent  future  for  the  American  Republic. 
Andrew  S.  Draper, 
Commissioner  of  Education.  State  of  New  York. 

Staten     (stat'n)     Island,     N.     Y.,    in    the 

southeastern  part  of  the  State,  is  separated  from 
Long  Island  by  The  Narrows  and  New  York 
Bay,  from  ^Manhattan  Island  by  New  York  Bay, 
from  New  Jersey  by  Kill  Von  Kull,  Newark 
Bay.  Arthur  Kill,  and  Staten  Island  Sound.  It 
is  about  14  miles  long  and  five  miles  wide.  The 
surface  is  somewhat  hilly  along  the  coast ;  in 
some  parts  there  are  bluffs.  The  island  consti- 
tuted the  county  of  Richmond,  and  had  a  county 
government  until  1898.  when  it  became  a  part 
of  New  York  city  under  the  name  of  Borough 
of  Richmond.  The  island  is  chiefly  a  residen- 
tial suburb  of  the  Borough  of  Manhattan,  but 
in  the  interior  are  farm  lands,  and  there  is  con- 
siderable manufacturing.  Fort  Wadsworth.  on 
the  east  coast,  at  the  entrance  to  The  Narrows, 
is  one  of  the  most  important  fortifications  in  the 
United  States.  The  borough  is  divided  into 
five  wards :  but  the  villages  which  were  incor- 
porated before  the  island  became  part  of  New 
York  retain  their  Federal  post-office  organiza- 
tions independent  of  the  New  Y'ork  post-office. 
Some  of  the  largest  post-offices  are  Port  Rich- 
mond, New  Brighton,  Stapleton,  Tompkinsville, 
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Saint  George,  Tottenville,  and  Rosebank.  In 
1900  (government  census)  there  were  603  manu- 
facturing establisliments  on  tlie  island,  with  a 
capital  of  $11,567,183.  The  number  of  em- 
ployees in  manufactories  was  5,992,  the  average 
annual  wag*,  $3,153,526;  and  the  value  of  the 
products,  $is,97a,cx)i.  Pop.  (1890)  51,693;  (1900) 
67,021. 

Staten  (stat'n  or  sta'ten)  Island,  South 
America,  belonging  to  the  archipelago  ofif  the 
southeast  coast  of  Tierra  del  Fuego,  and  vir- 
tually a  continuation  of  the  same,  extends  for 
38  miles  from  northeast  to  southwest  between 
Capes  Saint  John  and  Saint  Bartholomew,  and 
is  separated  from  Argentina  by  the  Strait  of 
Le  Maire.  It  rises  in  Mount  Buckland  to  a 
height  of  3,000  feet :  the  peak  is  covered  with 
snow,  the  slopes  verdant  in  evergreens,  shrubs, 
and  plants.  There  is  great  humidity  or  rain  at 
all  times,  and  the  temperature  is  even.  The 
chief  harbor,  among  several  excellent  ones,  is 
Port  Cook,  on  the  northeastern  coast.  This 
island  was  formerly  an  important  whaling  sta- 
tion for  the  English. 

States     of     the     Church.       See   Church, 

States  of  the. 

States  Evidence  is  a  term  applied  to  evi- 
dence in  a  criminal  case,  in  the  form  of  a  con- 
fession of  one  who  committed  or  participated  in 
the  commission  of  a  crime,  and  to  be  admissible 
it  must  be  freely  and  voluntarily  made. 

States-General,  the  name  given  in  France 
till  1789  to  the  general  assemblies  of  the  depu- 
ties of  the  three  orders  of  the  nation,  the  clergy, 
nobility,  and  the  third  estate.  When  peers  were 
present  it  was  not  as  forming  a  separate  body 
but  as  the  representatives  of  their  order.  The 
right  of  convoking  the  states  belonged  to  the 
king,  to  the  regent,  or  the  lieutenant-general  of 
the  kingdom.  There  was  nothing  fixed  as  to 
the  number  of  electors  or  deputies,  nor  as  to  the 
conditions  entitling  one  to  vote  or  to  be  elected. 
The  States-General  were  first  convoked  in  1302 
by  Philip  the  Fair,  assumed  to  itself  the  title 
of  National  Assembly,  and  that  of  States-Gen- 
eral was  never  afterward  revived  in  France. 
See  France, 

The  name  of  States-General  is  also  given  to 
the  legislative  assembly  of  the  kingdom  of  the 
Netherlands,  in  which  there  arc  also  provincial 
states  for  local  government. 

States  or  State  Rights,  in  a  federal  gov- 
ernment, the  rights  of  the  several  Slates  in  their 
constitutional  relations  to  the  central  or  national 
government.  In  United  States  history  the  term 
has  played  a  prominent  part  since  the  early 
years  of  the  iQlh  century,  and  especially  during 
the  period  immediately  preceding  the  Civil  War, 
when  it  represented  the  prevailing  view  in  the 
Southern  Slates  regarding  the  relation  of  those 
States  to  the  Union,  Out  of  this  view  developed 
the  doctrine  of  nullification  and  the  attempts  to 
put  it  in  practice,  and  the  doctrine  of  secession 
as  put  to  practical  test  in  the  Civil  War,  the 
final  issue  of  which  made  an  end  of  the  State- 
rights  view  in  its  former  constitutional  aspects. 
See  Confederate  States;  Government;  Nui.i-i- 
FicATioN  ;  I'nited  States. 

Statesville,  stats'vTI,  N,  C,  city,  county- 
seat  of  Iredell  County;  on  the  Southern  Rail- 
road; about  43  miles  north  of  Charlotte  and  20 


miles  northwest  of  Salisbury,  It  is  in  an  agri- 
cultural and  stock-raising  region  in  which  there 
is  also  considerable  corundum  mining.  Cotton, 
grain,  and  tobacco  are  cultivated  extensively. 
The  chief  manufacturing  establishments  are  col- 
ton  factories,  tobacco  slemmeries,  flour  and  lum- 
ber mills.  The  trade  is  chiefly  in  grain  and 
cotton  and  tobacco  products.  There  are  seven 
churches  and  public  and  private  schools.  The 
national  bank  has  a  capital  of  $50,000.  Pop. 
(.1890)  2,318;   (1900)  3,141. 

Statham,  stat'am,  Henry  Heathcote,  Eng- 
lish architect:  b.  It  Jan.  1839.  He  studied 
architecture  in  Liverpool  and  practised  there  fur 
a  time,  but  removed  to  London  about  1870  and 
since  1883  has  been  editor  of  ^The  Builder.* 
He  has  written  much  on  both  architecture  and 
music,  and  was  for  many  years  musical  critic  to 
the  'Edinburgh  Review,'  He  has  published: 
'Architecture  for  General  Readers'  ;  'Modern 
Architecture'  ;  '.Architecture  Among  tlie 
Poets';  'My  Thoughts  on  Music  and  Mu- 
sicians' ;  'Form  and  Design  in  ^lusic' 

Statice,  stat'i-se,  a  genus  of  maritime  or 
desert  plants  of  the  family  Plumbaginacca:, 
called  sea-lavender,  marsh  rosemary,  etc.,  and 
found  chiefly  in  the  northern  hemisphere.  They 
are  usually  perennials,  with  tufted,  alternate 
leaves,  sometimes  becoming  diminutive  shrubs. 
The  flowers  are  commonly  borne  in  cymes  or 
panicles,  composed  of  one-sided  spikes,  and  have 
scarious,  membranous,  funnel-shaped  calyces, 
colored,  but  often  of  a  different  hue  from  that 
of  the  five  long-clawed  petals.  The  fruits  are 
small  astricles.  Several  species  arc  cultivated, 
among  them  the  Russian  statice  {S.  lali folia), 
notable  for  its  very  thick,  long,  perennial  root, 
which  is  used  for  tanning  in  its  native  country. 
It  is  a  handsome  border-plant,  having  a  radical 
tuft  of  long  leathery  leaves,  elliptical  in  shape, 
and  very  loose  panicles  of  minute  blue  flowers 
sometimes  measuring  a  yard  across,  and  useful 
in  bouquet-making  on  account  of  the  delicate 
sprays.  Certain  species  yield  valuable  remedies, 
and  others  are  useful  as  fuel  in  the  deserts  of 
.'\ft,hanistan. 

Statics.     See  Mechanics. 

Stationers'  Hall,  the  name  of  the  hall  of 
the  "Master  and  Keepers  or  Wardens  and 
Commonalty  of  the  Mystery  or  Art  of  the  Sta- 
tioners of  the  City  of  London."  The  company 
was  incorporated  in  1557,  and  had  till  the  pass- 
ing of  the  Copyright  Act  in  1842  an  absolute 
monopoly,  as  all  printers  were  obliged  to  serve 
an  apprenticeship  to  a  member  of  the  company, 
and  every  publication  was  required  to  be  "En- 
tered at  Stationers'  Hall."  Tliis  registration  is 
no  longer  compulsory,  but  the  practice  of  regis- 
tering is  still  useful  in  making  good  claims  of 
copyright.    Sec  Copyright, 

Stations,  in  the  Roman  Catholic  Church, 
the  name  given  to  the  Wednesday  and  Friday 
fasts:  Tcrtullian  says  that  the  name  is  derived 
from  military  usage:  on  those  days  the  Chris- 
tian stood  on  guard  and  "watched  in  prayer," 
The  word  has  another  peculiar  signification  in 
the  city  of  Rome;  there  certain  of  the  churches 
arc  visited  on  staled  days  by  clergy  and  people, 
and  those  churches  are  called  Stations,  But  by 
the  word  stations  arc  more  usually  understood 
the  "Stations  of  the  Cross."  a  very  popular  de- 
votional exercise  which  is  in  use  throuijhout  the 
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Catholic  world.  These  stations  are  a  series  of 
14  images  or  pictures  ranged  round  the  interior 
of  a  church  or  even  along  a  public  way,  in 
which  are  represented  14  incidents  in  the  life 
of  Jesus  on  the  day  of  his  crucitixion,  namely, 
Sentence  of  death  pronounced  by  Pilate ;  Christ 
receiving  the  cross ;  his  first  fall ;  his  meeting 
with  his  mother;  the  cross  borne  by  Simon 
of  Cyrene ;  Veronica  wiping  Christ's  face  with 
a  handkerchief;  his  second  fall ;  his  words  to  the 
women  of  Jerusalem ;  his  third  fall ;  he  is 
stripped  of  his  garments ;  his  crucifixion ;  he 
expires ;  taking  the  body  down  from  the  cross ; 
the  burial.  The  people  move  in  procession  from 
station  to  station,  reciting  prayers  at  each,  and 
between  stations  chanting  the  Stabat  Mater,  one 
stanza  at  a  time. 

Statis'tics,  is  the  investigation  and  exposi- 
tion, by  means  of  numerical  data,  of  the  actual 
condition  of  states  and  nations  in  regard  to 
their  internal  organization  and  foreign  relations ; 
but  the  name  is  now  very  generally  applied  to 
tabular  or  other  statements  of  numerical  in- 
formation, having  no  connection  with  politics. 
Even  in  the  first  narrower  sense  statistics  is 
divided  into  many  branches,  according  to  the  mat- 
ter with  which  it  deals.  Thus  there  are  statis- 
tics of  territory,  of  population,  soil  and  agricul- 
ture, industry  and  commerce  ;  intellectual,  moral, 
social,  and  religious  statistics ;  statistics  of  ad- 
ministration, finance,  and  military  and  naval 
affairs.  The  collection  of  statistics  may  have 
the  object  merely  of  ascertaining  numbers,  as 
is  often  the  case  with  statistics  collected  for 
purely  administrative  purposes ;  or  it  may  be 
undertaken  with  the  view  of  learning  what  hap- 
pens on  an  average  of  a  great  number  of  cases, 
as  is  the  case  of  insurance  statistics ;  or  its  ob- 
ject may  be  to  detect  the  causes  of  phenomena 
that  appear  in  the  consideration  of  a  great  num- 
ber of  individual  cases  —  such  phenomena,  for 
example,  as  the  decline  of  a  certain  trade,  the 
prevalence  of  a  certain  disease,  etc.  In  the  first 
case  the  only  chance  of  error  is  in  the  collection 
of  the  statistics;  in  the  second  case  error  may 
also  arise  from  not  obtaining  statistics  suffi- 
ciently comprehensive  to  give  a  real  average 
and  eliminate  the  effect  of  chance;  and  in  the 
third  case  error  may  be  due  not  only  to  the 
neglect  to  make  a  sufficient  number  of  observa- 
tions to  ascertain  the  exact  nature  of  the  phe- 
nomena to  be  investigated,  but  also  to  the  over- 
looking of  some  of  the  circumstances  under 
which  the  statistics  were  collected.  By  such 
oversight  precisely  those  circumstances  may  be 
left  out  of  account  which  constitute  the  essen- 
tial difference  between  cases  in  which  the  phe- 
nomena in  question  do,  and  cases  in  which  they 
do  not,  occur.  In  all  of  these  ways  positive  er- 
rors may  be  made  in  dealing  with  statistics ;  but 
what  often  renders  statistics  valueless,  or  greatly 
diminishes  their  value  even  when  they  lead  to 
no  positive  error,  is  want  of  the  scientific  insight 
necessary  to  enable  one  to  put  the  proper  ques- 
tions, or  the  impossibility  of  obtaining  the  stat- 
istical information  that  it  is  most  desirable  to 
possess. 

After  statistics  have  been  collected,  the  next 
thing  necessary  is  to  arrange  the  material.  The 
simplest  and  most  usual  method  of  arrangement 
is  that  of  tabular  statements:  but  this  method 
is  not  always  practicable,  and  must  be  replaced 
by  or  used  along  with  that  of  written  summaries. 


Sometimes  other  methods  of  recording  statistics 
are  applicable,  which  have  the  advantage  of 
presenting  the  information  in  a  clearer  and 
more  impressive  manner.  This  is  often  done 
by  the  aid  of  diagrams  consisting  of  parallel 
lines,  showing  the  circumstances  under  which 
the  statistics  were  collected,  and  curved  lines 
showing  the  results ;  frequently  also  by  va- 
riously colored,  tinted,  or  shaded  maps. 

The  name  statistics  was  first  used  by  a  Ger- 
man of  the  name  of  Achenwall  in  1749,  but  even 
before  him  authors  had  scientifically  combined 
statistical  materials,  as  Francesco  Sansovino  in 
Italy  (1566)  :  d'Avity  in  France  (1621)  ;  Lucas 
de  Linda  in  Holland  (1655)  ;  Conring,  Bose,  and 
Beckmann  and  Gastel  in  Germany ;  and  Salmon 
in  England  (1724).  In  recent  years  the  science 
of  statistics  has  occupied  largely  the  attention  of 
the  public,  and  a  vast  array  of  statistical  matter 
is  now  published. 

Statius,       sta'shi-us,      Publius       Papinius, 

Roman  poet:  b.  Naples  61  a.d. ;  d.  loi  .\.d.  His 
principal  productions  are  two  epic  poems  —  the 
'Thcbais, '  in  12  books,  treating  of  the  war  of 
the  seven  princes  against  Thebes ;  and  the 
'Achilleis,*  in  two  books,  relating  the  achieve- 
ments of  Achilles,  and  incidents  in  his  life 
previous  to  the  Trojan  war.  The  latter  is  un- 
finished. The  style  of  Statius  is  bombastic  and 
aft'ected,  often  exhibiting  the  art  of  the  de- 
claimer  rather  than  that  of  the  poet ;  but  he 
attracted  general  admiration  in  his  own  time, 
and  even  some  modern  critics  have  considered 
him  inferior  only  to  Virgil.  He  wrote  some 
shorter  poems,  called  'Silvse,*  which  have  been 
distributed  into  five  books,  and  some  of  these 
compositions  are  eminently  beautiful.  A  modern 
edition  of  the  complete  works  of  Statius  is  that 
of  Queck  (Leipsic  1854)  ;  and  of  the  'Silvse,* 
the  best  are  those  of  Markland  (London  1728) 
and  Sillig  (Dresden    1827). 

Stat'uary  Hall,  the  popular  name  of  the 
historic  chamber  formerly  used  by  the  House  of 
Representatives  at  Washington,  and  now  util- 
ized for  the  preservation  of  the  statues  of  his- 
toric Americans.  In  this  chamber  Madison  was 
inaugurated  President  in  1809  and  again  in  1813, 
and  here  ^Monroe  was  inaugurated  for  his  sec- 
ond term  in  1821,  and  where  Millard  Fillmore 
took  the  oath  of  office  as  President  on  10  July 
1850,  following  the  death  of  President  Taylor. 
This  is  the  hall  in  which  Henry  Clay  presided 
as  Speaker  of  the  House  in  the  old  days.  Here 
occurred  the  stormy  debates  incident  to  the  War 
of  1812  and  the  war  with  ^lexico  and  the  pre- 
liminary struggles  over  the  vexed  question  of 
slavery.  Here  Daniel  Webster  and  later  Abra- 
ham Lincoln  sat  as  obscure  congressmen,  each 
before  the  day  of  his  meridian  fame.  Here  John 
Quincy  Adams  was  chosen  President  in  1825 
over  Andrew  Jackson  and  William  H.  Craw- 
ford, when  the  election  was  thrown  into  the 
House  of  Representatives. 

By  the  terms  of  an  Act  of  Congress  ap- 
proved by  President  Lincoln  on  2  July  1864, 
the  chamber  was  officially  designated  as  a  na- 
tional statuary  hall,  and  an  invitation  was  ex- 
tended to  all  the  States  to  contribute  statues  to 
be  set  up  therein.     The  act  reads : 

The  President  is  hereby  authorized  to  invite  each  and 
all  the  States  to  provide  and  furnish  statues,  in  marble 
or  bronze,  not  exceeding  two  in  number  for  each  State, 
of  deceased  persons  who  have  been  citizens  thereof,  and 
illustrious  for  their  historic  renown  or  from  distinguishet^ 
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civic  or  military  services,  such  as  each  State  shall  deem 
worthy  of  this  national  commemoration;  and  when  so 
furnished  the  same  shall  be  placed  in  tile  old  hall  of  the 
House  of  Kepresentativcs,  in  the  Capitol  of  the  United 
States,  which  is  hereby  set  apart,  or  so  much  thereof  as 
laay  be  necessary,  as  a  national  statuary  hall,  for  the 
purposes  herein  indicated. 

Up  to  1904  Statues  to  the  number  of  27  have 
been  contributed  by  16  States.  New  York  has 
contributed  two  in  bronze  —  Robert  R.  Living- 
ston, by  E.  D.  Palmer,  and  George  Clinton,  by 
H,  K.  Brown.  New  Jersey  has  set  up  two  — 
Richard  Stockton,  a  signer  of  the  Declaration 
of  Independence,  in  marble,  and  Philip  Kearny, 
a  major-general  in  the  Civil  War,  in  bronze, 
both  by  H.  K.  Brown.  Pennsylvania  has  fur- 
nished two  in  marble  —  Robert  Fulton,  the  in- 
ventor of  the  steamboat,  by  Howard  Roberts, 
and  John  P.  Muhlenberg,  of  Revolutionary  fame, 
bv  Blanche  Nevin.  Massachusetts  is  likewise 
represented  by  two  in  marble — John  Winthrop, 
first  governor  of  Massachusetts  Bay  Colony,  by 
Richard  S.  Greenough,  and  Samuel  Adams,  the 
Revolutionary  organizer,  by  Anne  Whitney. 
Rhode  Island  has  also  supplied  two  works  in 
marble— Roger  Williams,  by  Franklin  Sim- 
mons, and  Nathaniel  Greene,  by  H.  K.  Brown. 
Connecticut  has  sent  two  —  Jonathan  Trumbull, 
the  first  governor,  Washington's  ''Brother  Jona- 
than." and  Roger  Sherman,  both  by  C.  B.  Ives. 
Vermont  also  has  supplied  two  in  marble  — 
Ethan  Allen,  by  Larkin  C.  Mead,  and  Jacob 
Collamer.  an  early  Senator,  by  Preston  Powers. 
New  Hampshire  has  contributed  two  in  marble 

—  Daniel  Webster,  born  in  the  Granite  State, 
and  John  Stark,  of  Bennington  fame.  They 
were  modeled  by  Carl  Conrads  after  statues  in 
bronze  in  the  State  House  Park  at  Concord. 
The  original  Webster  statue  was  by  Ball;  that 
of  Stark  was  by  Conrads.  Maine,  the  remain- 
ing New  England  State,  has  presented  a  marble 
statue  of  her  first  governor.  William  King,  by 
Franklin  Simmons.  Ohio  has  furnished  two  in 
marble  — James  A.  Garfield  and  William  Allen, 
a  Buckeye  governor,  both  the  work  of  Niehaus. 
Missouri  has  likewise  furnished  two  in  marble, 
representing  Thomas  II.  Benton  and  Francis  P. 
Blair,  both'  by  Alexander  Doyle.  Indiana  has 
contributed  one,  representing  her  war  governor 
and  Senator,  Oliver  P.  Morton,  in  marble;  Illi- 
nois one  — James  Shields,  Senator  and  soldier, 
in  bronze,  by  Leonard  W.  Volk;  Michigan  one 

—  Lewis  Cass,  by  Daniel  C.  French;  Wisconsin 
one — Pere  James  Marquette,  pioneer  and  mis- 
sionary, by  C.  Trentenove  ;  Virginia  one,  a  plas- 
ter statue  of  George  Washington,  supposed  to 
have  been  made  from  life  by  the  celebrated 
French  sculptor,  Jean  Antoine  Iloudon,  and 
West  Virginia  one- John  E.  Kcnna,  Senator. 

Statute,  a  law  proceeding  from  the  gov- 
ernuRiit  of  a  state;  a  written  law.  Some  an- 
cient statutes  in  Europe  are  in  the  form  of 
charters  or  ordinances,  proceeding  from  the 
crown.  Statutes  are  either  public  or  private  (in 
the  latter  case  affecting  an  individual  or  a  com- 
pany) ;  but  the  term  is  usually  restricted  to  pub- 
lic acts  of  a  general  and  permanent  character. 
Statutes  are  said  to  be  declaratory  of  the  law 
as  it  stood  before  their  passing;  remedial,  to 
correct  defects  in  the  common  law ;  and  penal, 
imposing  prohibitions  and  penalties.  The  term 
statute  is  connnonly  applied  to  the  acts  of  a  leg- 
islative body  consisting  of  representatives.  In 
monarchies  not  having  representative  bodies,  the 


laws  of  the  sovereign  are  called  edicts,  decrees, 
ordinances,  rescripts,  etc.     See  L.^w. 

Staunton,  stan'ton,  Howard,  English 
Shakespearian  editor  and  pre-eminent  as  a 
chess-player:  b.  England  1810;  d.  London  22 
June  1874.  He  was  educated  at  O.xford  after 
leaving  which  he  settled  in  London,  and  de- 
voted himself  to  literary  pursuits,  and  to  chess, 
becoming  the  champion  chess-player  of  his  day. 
His  first  important  publications  were  'The 
Chess-player's  Hand-book'  (1847);  'Chess- 
player's Companion  and  Chess-player's  I  ext- 
book'  (1849)  ;  'Chess  Tournament'  (,1852)  ; 
'Chess  Praxis'  (i860).  Before  the  appearance 
of  the  last  work  he  had  begun  the  publication 
of  an  edition  of  Shakespeare,  1857-60,  which 
was  generally  considered  by  the  Shakespearian 
scholars  of  the  day  to  furnish  the  best  text 
that  had  till  then  been  published.  Later  studies 
were  given  to  the  world  in  a  scries  of  papers 
on  '  Unsuspected  Corruptions  of  Shakespeare's 
Text,'  begun  in  the  'Athenxum'  in  October 
1872,  and  continued  to  the  time  of  his  death.  He 
published  'Great  Schools  of  England'  (1865), 
and  from  1844  till  his  death  edited  the  chess 
column  in  the  'Illustrated  London  News.'  'The 
Theory  and  Practice  of  Chess,'  by  Staunton  and 
Wormald,  appeared  in  1876. 

Staunton,  Va.,  city,  county-seat  of  Augusta 
County;  on  the  C^hesapeake  &  Ohio  and  on  the 
Valley  Branch  of  the  Baltimore  &  Ohio  rail- 
roads ;  about  40  miles  northwest  of  Charlottes- 
ville and  55  miles  north  of  Lynchburg.  It  was 
settled  in  1745  by  people  from  the  northern 
part  of  Ireland.  In  1802  it  was  incorporated 
and  in  1871  it  was  chartered  as  a  city.  From  its 
importance  as  a  strategical  point  Staunton  be- 
came the  objective  point  of  many  campaigns  of 
the  Civil  War,  but  was  not  occupied  by  the 
Union  troops  until  6  June  1864.  when  Gen. 
Hunter  entered  the  place  witliout  opposition 
and,  after  destroying  the  railroad  several  miles 
cast  and  west  of  the  place,  and  burning  much 
public  properly  and  many  warehouses,  marched 
toward  Lynchburg.  (See  Piedmont^  Battle 
OK.)  It  was  again  occupied  by  (ien.  Sheridan's 
cavalry  2  March  1865,  and  the  railroad  and  pub- 
lic    property     were     again     destroyed.       (See 

W.WNESBUKOUGH,  BATTLE  OF;  McDoWELL,  BAT- 
TLE of;  Shenandoah  Vallev,  Mu-itakv  Oper- 
ations IN.)  It  is  in  an  agricultural  region  and 
has  considerable  manufacturing  interests.  The 
chief  manufacturing  establishments  are  chem- 
ical works,  canneries,  foimdry,  and  other  in- 
dustrial works  connected  willi  farming  and 
farm  products.  The  principal  public  build- 
ings are  the  Western  Stale  Hospital  for 
Lunatics,  the  Virginia  School  for  the  Dyaf 
and  Blind,  16  churches,  and  the  schools.  'I  he 
educational  institutions  are  the  State  school 
mentioned,  the  Mary  Baldwin  Seminary,  \'ir- 
ginia  Female  Institute.  Staunton  Military  Acad- 
emy, two  business  colleges,  two  other  private 
schools,  and  public  and  parish  schools.  The 
four  banks  have  a  combined  capital  of  $600,000; 
the  annual  amount  of  business  is  about 
$30,000,000.  The  government  is  vested  in  a 
mayor  and  a  council  of  12  members,  each  of 
whom  holds  office  two  years.  Pop.  (1890) 
6,975;  ("XX))  7,280. 

Staunton,  a  river  of  Virginia  which  has  its 
rise  in  Montgomery  County,  and  flows  east 
across    Roanoke    County,     reaching    the    Blue 
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Ridge,  through  which  it  breaks,  forming  pic- 
turesque scenery.  The  descent  is  rapid ;  it  falls 
I. GOO  feet  in  20  miles.  It  unites  with  the  Dan 
River  at  Clarksville,  Mecklenburg  County,  to 
form  the  Roanoke ;  length,  200  miles. 

Stau'rolite,  Staurotide,  or  Cross-stone,  a 
mineral  very  frequently  found  in  cross-shaped, 
penetration  twins,  whence  its  name  (from  slau- 
ros,  a  cross;  lithos,  a  stone).  It  crj'stallizes  in 
the  orthorhombic  system,  the  simple  crystals 
being:  short  prisms.  Besides  the  twins  above 
mentioned  other  forms  abound.  The  crystals 
are  usually  rough  and  of  a  dark  reddish-brown 
to  brownish-black  color.  Hardness  7  to  7.5 ;  spe- 
cific gravity,  3.65  to  3.75 ;  lustre  somewhat  resin- 
ous. It  is  a  silicate  of  aluminum,  iron,  and 
magnesium.  It  abounds  in  many  of  the  crystal- 
line schists,  such  as  mica  schist,  argillaceous 
schist,  and  gneiss.  Important  occurrences  are 
Monte  Campione,  Switzerland,  and  Fannin 
County,  Georgia;  there  are  scores  of  localities  in 
New  England  and  North  Carolina.  It  occurs 
sparingly  in  Brazil  and  North  Carolina  in  trans- 
parent fragments  which  yield  gems  remarkable 
for  their  green  to  reddish-brown  pleochroism. 

Stavanger,  sta-vang'ger,  Norway,  capital 
of  Stavanger  County,  a  seaport  on  Bukken 
Fjord,  105  miles  northwest  of  Christiansand.  It 
has  two  excellent  harbors  with  quays  and  docks, 
and  is  protected  b}'  islands.  The  Bay  of  Duse- 
vik  is  a  rendezvous  for  warships,  and  is  visited 
more  than  any  other  port  of  Norway  by  mer- 
chant vessels.  The  principal  buildings  are  the 
ancient  Gothic  cathedral.  Saint  Peter's  Church, 
several  schools,  museum,  hospital,  and  mechan- 
ics' institute.  The  chief  articles  of  export  are 
herrings,  anchovies,  lobsters,  sheep,  marble, 
torsks,  oil,  and  hides.  There  are  some  manu- 
factures of  cloth  and  pottery,  and  distilleries, 
ship-building  yards,  a  repairing  slip,  and  foun- 
dries. Kjelland,  the  novelist,  was  born  at  Sta- 
vanger.    Pop.   (1900)   30,613. 

Stavesacre.a  larkspur  {Delphinium  staphisa- 
gria),  native  to  the  Mediterranean  region,  whose 
seeds  have  been  used  medicinally  since  ancient 
times.  It  is  a  pubescent  plant,  about  two  feet 
high,  with  purplish  flowers  in  terminal  racemes. 
The  seeds  are  grayish  brown,  reticulated  with 
ridges,  oily,  and  have  an  acrid  and  biting  taste. 
They  contain  the  poisonous  principle  delphinine, 
but  were  used  as  a  purgative  and  emetic;  being 
too  powerful,  their  use  at  present  is  confined  to 
an  external  remedy,  in  tincture,  for  rheuma- 
tism, and,  in  powder  or  ointment,  are  employed 
for  killing  parasitic  vermin. 

Stavropol,  stiiv'ro-poly,  Russia,  in  the 
Caucasus,  (i)  capital  of  the  government  of 
Stavropol,  on  the  Atchla,  307  miles  southwest 
of  Astrakhan.  It  is  the  seat  of  a  Greek-Catholic 
bishop  and  is  a  well-built  town.  The  schools 
include  gymnasia  for  both  sexes,  and  several 
town  and  industrial  schools ;  there  are  also  sev- 
eral libraries,  and  a  people's  palace.  The  manu- 
factures comprise  soap,  leather,  and  flour-mills, 
and  there  is  considerable  trade  in  hides,  tallow, 
and  corn.  The  town  was  founded  in  1776,  and, 
on  the  commercial  route  between  Russia  and 
Persia,  has  flourished.  Pop.  (1897)  44,679-  (2) 
The  government  of  Stavropol  covers  23,398 
square  miles.  The  rainfall  is  scant,  forests 
rare,  the  fauna  and  flora  differ  from  other  sec- 
tions of  the  Caucasus,  somewhat  resembling 
Central   Asia.    The   inhabitants   include   Arme- 


nians, Greeks,  Poles,  Russians,  etc.,  about  one 
third  being  nomadic.  On  the  wide  prairies  agri- 
culture is  carried  on,  and  for  this  purpose  va- 
rious machines  and  implements  are  manufac- 
tured, and  the  products  form  the  exports. 
Interesting  is  the  communal  tillage  of  lands,  for 
the  reserve  fund  of  grain.  The  main  streams 
are  the  Kuma  and  tributaries,  and  in  this  sec- 
tion are  the  best  lands.  The  Mantych  is  a  lake- 
formed  river,  once  a  connecting  link  between 
the  Black  and  Caspian  seas.  Near  the  Cas- 
pian are  some  unimportant  salt  lakes.  Other 
small  streams  water  the  country  at  the  west. 
The  climate  is  characterized  by  sudden  changes. 
Stavropol  was  early  colonized  but  unsuccess- 
fully, until  the  military  colonies  of  Cossacks 
(1711)  were  established.  After  the  emancipa- 
tion of  the  serfs,  immigration  increased  rapidly, 
and  still   grows.     Pop.    (1S98)   912,639. 

Stawell,  sta'el,  Australia,  a  town  of  Vic- 
toria, 176  miles  by  rail  northwest  of  Melbourne. 
The  chief  buildings  are  the  municipal  offices, 
some  churches,  mechanics'  institute,  and  theatre. 
The  great  quartz  reefs  of  the  Pleasant  Creek 
gold-fields  are  extensively  exploited,  and  large 
cyanide  works  are  operated.  Agriculture  is  an 
important  industry,  especially  wheat,  and  vine- 
culture  is  carried  on.     Pop.  (1901)  5.296. 

Stead,  sted,  'William  Thomas,  English 
journalist:  b.  Emblclon  5  July  1849.  His  father 
was  a  Congregational  clergyman.  He  became 
editor  of  the  "-Northern  Echo*  in  1S71  ;  was 
assistant  editor  on  the  Pall  Mall  Gacctte  in  1880, 
and  in  January  1S90  founded  the  "Review  of 
Reviews.*  In  July  1885  he  published  'The 
Maiden  Tribute  to  Modern  Babylon.'  For 
some  of  his  acts  in  procuring  evidence  for  this 
book  he  was  arrested  and  imprisoned  for  three 
months.  In  1893  he  founded  'Borderland,'  a 
magazine  devoted  to  occult  subjects.  He  has 
written  'If  Christ  Came  to  Chicago'  ;  'The 
Pope  and  the  New  Era'  ;  'No  Rent'  ;  'No  Re- 
duction' ;   and    'Truth  About  Russia.' 

Steam.  Steam  is  water  in  a  gaseous  state. 
It  liquefies  at  a  temperature  of  100°  C,  or  212° 
F.,  under  a  pressure  of  one  atmosphere  at  the 
sea-level,  namely,  14.7  pounds  per  square  inch. 
High  pressure  and  low  pressure  steam  once 
meant  steam  used  at  pressures  above  or  below 
this  point,  but  the  terms  have  lost  their  sig- 
nificance. The  standard  of  steam  pressure  in 
engines  is  constantly  rising,  and  high  or  low 
pressure  are  terms  understood  to-day  as  of  no 
permanent  value.  "Absolute  steam  pressure  is 
the  total  pressure  computed  from  the  zero  of 
an  absolute  vacuum,  as  distinguished  from  rela- 
tive pressure  at  sea-level.  Ordinary  steam- 
gauges  indicate  pressure  above  that  of  the  at- 
mosphere. To  this  must  be  added  the  pressure 
of  the  atmosphere  in  order  to  obtain  the  abso- 
lute steam  pressure." 

Saturated  steam  or  wet  steam  is  steam  hold- 
ing water  in  suspension  mechanically,  or  steam 
in  contact  with  water  at  the  same  tehiperature, 
which  is  the  case  at  its  condensing  or  boiling 
point. 

"When  the  pressure  exerted  by  the  vapor 
which  a  space  contains  at  a  given  temperature 
has  reached  the  limiting  value  for  that  tem- 
perature, the  space  is  said  to  be  saturated  with 
the  vapor.  When  a  space  is  saturated  with 
vapor  the  pressure  exerted  by  the  vapor  is  also 
known   as    saturation   pressure.     If   the   volumJ? 
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of  a  space  which  is  saturated  with  vapor  be 
reduced,  some  of  the  vapor  is  condensed  to  a 
liquid  state,  but  the  pressure  remains  the 
same." 

"If  the  vohuiie  of  the  space  be  increased, 
provided  that  it  contains  sufficient  Hquid,  more 
water  evaporates  and  the  pressure  exerted  by  the 
water  vapor  soon  attains  the  same  value  as 
before  the  change  of  vohime." 

"If  the  temperature  of  a  space  containing 
water,  and  its  saturated  vapor  be  raised,  the 
saturation  pressure  of  the  vapor  is  increased ; 
if  on  the  other  hand  the  temperature  falls, 
some  of  the  vapor  is  condensed,  and  the  satura- 
tion pressure  is  less." 

Superheated  steam  or  steam-gas  is  steam 
not  in  contact  with  water,  heated  until  it  resem- 
bles a  perfect  gas.  Dry  steam  is  steam  with- 
out  any   admixture   of    water    vapor   held    me- 


great  care  by  Regnault.  Upon  these  determina- 
tions the  practical  application  of  steam  depends 
in  large  measure.  The  following  table  com- 
piled from  Rankine's  reduction  of  Regnault's 
results  gives  the  relations  between  pressure, 
volume,  and  total  heat  of  steam  for  tempera- 
tures between  32"  F.  and  428°  F. 

"During  the  first  stage  of  heating,  all  the 
heat  sensibly  goes  into  increasing  the  internal 
energy  of  the  tluid.  This  is  represented  in 
the  last  column  of  the  table  under  the  heading 
Ml.'  During  the  second  stage  the  heat  taken, 
in  is  known  as  latent  heat  of  steam.  The  total 
heat  of  both  stages  is  represented  by  the  num- 
bers in  the  fourth  column  of  the  table  under 
the  heading  'H.'  » 

TABLE  I. 


Fig.    I. 

<S/anically  in  suspension.  "Live  steam"  is 
steam  which  has  performed  no  work,  or  rather 
which  is  available  for  the  performance  of  work. 
Dead  steam  is  steam  which  has  performed  work  ; 
more  frequently  it  is  called  e.\haust  steam. 

Vaporisation. —  When  heat  is  applied  to 
water,  a  point  is  reached  at  which  the  heat 
overcomes  the  cohesion  and  the  pressure  of  the 
atmosphere,  then  the  water  passes  into  vapor. 
Evaporation  takes  place  at  the  surface  of  the 
water.  Its  rapidity  varies  with  the  temperature 
and  the  pressure  upon  that  surface.  When  a 
flask  containing  water  (see  Fig.  i)  is  placed 
over  the  flame  of  a  lamp,  the  absorbed  air  is 
first  driven  off,  then  as  the  temperature  of  the 
water  rises,  the  liquid  molecules  in  contact  with 
the  bottom  of  the  flask  become  so  hot  that 
the  heat  is  able  to  overcome  their  cohesion,  the 
pressure  of  tlie  overlying  water,  and  the  pres- 
sure of  the  atmosphere  above  the  water.  At 
this  temperature  the  change  from  a  liquid  to  a 
gaseous  state  takes  place  lieneath  the  surface, 
the  gas  escaping  with  ebullition. 

The  temperature  at  which  steam  is  formed 
depends  on  the  pressure  under  which  it  is  gcn- 
trated.  This  relation  has  been  determined  with 
Vol.  14 — 44 
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Dulong  and  Arago  determined  the  tension 
of  steam  many  years  ago  liy  means  of  the  appa- 
ratus sliown  in  Fig.  2. 

In  the  figure  (k)  is  a  copper  boiler,  with  a 
tube  (a)  containing  a  thermometer  (,t),  whicli 
measures  the  temperature  of  the  water,  and  \Xi 
vapor.  The  tension  of  the  steam  is  measured 
by  a  manometer  (m).  The  steam  passing 
llirotigh  the  tube  (c),  exerts  a  pressure  on  a 
column  of  water  in  the  tube  (I).  This  pres- 
sure is  further  transmitted  to  the  mercury  in 
the  vessel  fd),  and  thence  to  the  manometer. 
By  taking  the  manometer  readings  correspond- 
ing to  each  degree  of  the  thermometer,  a  direct 
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measurement  of  tension  was  obtained  up  to  a 
pressure  of  24  atmospheres,  and  from  this  on 
by  calculation.  The  following  is  a  table  of 
results : 
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Regnault,  14  years  later,  devised  a  method 
by  which  the  vapor  of  water  could  be  measured 
at  temperatures  above  or  below  boiling  point. 
By  this  method  the  following  tensions  were 
obtained  for  temperatures  ranging  from  10° 
below  to  101°  above  zero,  of  the  Centigrade 
scale. 

T.\BLE  III. 
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The  Energy  of  Steam. —  Water  has  the 
greatest  specific  heat  of  any  known  substance, 
except  hydrogen.  By  this  we  mean  that  more 
heat  enters  into  it,  in  order  to  raise  its  tem- 
perature  one   degree,  than  into  any  other   sub- 


stance, with  the  one  exception  mentioned.  Its 
stored  energy  is  966.6  thermal  units  per  pound, 
Fahrenheit  scale.  It  is  easily  condensed,  giving 
out  this  energj'.  These  facts,  together  with  its 
universal  and  abundant  presence  in  large  quanti- 
ties, have  rendered  steam,  up  to  this  time,  the  best 
means  for  the  generation  of  mechanical  power. 
The  process  of  changing  steam  into  mechanical 
power  may  be  briefly  outlined  as  follows:  If 
we  start  with  water  at  32°  F.  and  apply  heat, 
the  temperature  of  the  water  will  rise  one 
degree  for  each  thermal  unit,  but  expansion 
does  not  begin  until  38  to  40  degrees  of 
temperature  are  reached.  When  180;  2  units 
of  heat  have  been  absorbed  the  temperature  of 
the  water  will  be  found  to  be  212°  F.  and  its 
expansive  force  equal  to  14.7  pounds  to  the 
square  inch,  or  that  of  the  atmosphere  at  sea- 
level.  At  this  point  the  water  is  incapable  of 
becoming  any  hotter  under  that  pressure.  The 
heat  added,  after  that  point  is  reached,  is  used 
in  converting  the  water  into  steam,  and  966.6 
thermal  units  are  required  for  each  pound  of 
water  thus  converted.  This  so-called  latent 
heat  is  stored  energy,  to  be  given  back  again 
in  mechanical  work  and  heat,  as  the  steam  is 
condensed.  If  we  enclose  both  water  and 
steam  in  a  boiler  of  suitable  construction,  and 
continue  beating,  part  of  the  water  will  be 
vaporized,  but  being  prevented  by  the  envelope 
of  steam  from  expanding,  it  crowds  the  avail- 
able space,  and  the  pressure  upon  the  surface 
of  the  water  is  increased  so  that  the  heat  now 
added  increases  temperature  again.  When  we 
have  added  1,182  total  thermal  units  (including 
temperature  and  latent  heat)  the  pressure,  or 
energy  of  the  steam  will  be  equal  to  about  100 
pounds  to  the  square  inch,  and  the  temperature 
will  have  risen  to  329.°  F.  (see  table  I.,  columns 
I,  2.  and  4). 

We  have  now  to  consider  how  this  energy 
is  transformed.  When  the  steam  in  the  cylin- 
der of  an  engine  performs  work  by  pushing 
the  piston  against  a  resistance,  that  work  robs 
the  steam  of  a  portion  of  its  heat,  hence  the 
steam  is  condensed.  Theoretically, 
it  requires  two  and  a  half  pounds  of 
steam,  saturated,  to  supply  one 
horse-power  of  work  each  hour  ;  but 
practically,  from  5  to  25  times  that 
amount  is  required  to  pass  through 
an  engine  in  order  to  secure  this 
result. 

This  is  due  to  the  loss  of  the 
energy  of  the  steam,  in  giving  up  its 
heat  to  the  walls  of  the  cylinder, 
and  to  the  immense  portion  of  the 
steam  which  acts  only  as  backing. 
In  the  best  quadruple  engines  of  to- 
day less  than  one  fifth  of  the  energy 
of  the  steam  is  converted  into  actual 
work,  and  in  the  best  non-condens- 
ing engines  only  one  tenth.  The 
waste  is  enormous,  but  the  abun- 
dance of  the  supply  in  part  compen- 
'.  sates  for  it. 

*  It  is  estimated  that  there  is 
4,000.000  horse-power  of  steam  used 
in  manufacturing  in  the  United 
States,  and  that  the  total  horse-power  used 
on  an  average  six  hours  a  day,  is  not  far 
from  120,000,000.  This  requires  150,000  tons  of 
steam  to  be  condensed  daily.  We  may  safely 
say  that  11  times  as  much  goes  to  waste,  mak- 
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ing  1.800.000  tons  of  steam  which  passes 
through  our  engines  daily.  A  large  amount  of 
steam  is  used,  in  addition  to  this,  for  heating 
purposes.  Its  value  in  this  respect  is  due  to  its 
being  able  to  carry  more  heat  for  a  given  weight 
than  any  other  substance,  and  when  it  has  given 
up  its  heat  to  drop  out  of  the  way,  by  condensa- 
tion, and  make  way  for  a  fresh  supply.  It  is 
roughly  estimated  that  the  amount  of  steam 
used  in  the  city  of  New  York  alone,  for  heat- 
ing purposes,  is  18.000.000  tons  per  year,  and 
in  the  United   States   about   10  times  as  mucli. 

It  is  pertinent  to  ask  what  becomes  of  it 
ultimately?  Nature  provides  for  its  absorption 
in  the  air,  and  it  is  probable  that  large  as  it  is, 
it  forms  but  a  small  fraction  of  the  moisture  in 
the  atmosphere.  John  R.  P.\ddock, 

Member  of   the  Amcriean   Association   for  the 

Advancement  of  Science. 

Steam  and  Steam-engines.  Steam,  the 
vapor  of  water,  has  special  interest  as  the  work- 
ing substance  of  the  steam-engine,  the  principal 
source  of  power  for  industrial  purposes  through- 
out the  world,  and 
hitherto,  at  least, 
tliroughout  the  history 
of  modern  industry. 
Steam  is  produced  in 
•the  steam-boiler  under 
constant  pressure,  that 
required  for  the  steam- 
engine  to  which  it  is 
accessory  and  limited 
by  the  adjustment  of 
the  safety-  valve. 
When  the  feed-water 
enters  the  boiler,  it 
promptly  passes  into 
Hero's  Steam-turbine  (120  circulation  and  grad- 
B.c). —  AH,  steam  boiler;    ually       assumes       the 

tag^'gffi'raK.  no/zles.'"   temperature      of     the 
*  great    mass   of   water 

of  which  it  forms  a  part.  This  rise  of 
temperature  is  by  continuous  accession  of 
heat  until,  the  temperature  of  the  steam 
at  the  existing  pressure  being  attained,  its  tem- 
perature becomes  constant  and  the  inflow  of 
heat  takes  effect  in  vaporization,  steam  being 
produced  in  proportion  to  the  heat  received. 
Steam  thus  produced  is  said  to  be  "saturated"; 
if  containing  no  suspended  water,  as  mist,  it  is 
"dry  and  saturated."  If,  after  separation  from 
the  water  in  the  boiler,  it  passes  through  a 
"superheater"  in  which  additional  heat  is  im- 
parted, it  is  said  to  be  superheated,  and.  behaving 
as  would  a  gas,  it  rises  in  temperature  above 
that  due  the  pressure  for  saturated  steam  and 
its  excess  of  temperature  is  proportional,  very 
nearly,  to  the  (|uantity  nf  heat  absorbed. 

The  existing  definite  relations  between  the 
temperature,  pressure,  and  volume  of  satu- 
rated steam  may  be  expressed  with  close  approxi- 
mation liy  sinii)le  formulas.  Superheated  steam 
may  be  regarded  as  a  gas,  if  not  too  near  the 
temperature  of  saturation,  and  these  relations 
may  be  precisely  expressed  as  with  gases  in 
general.  The  relation  of  the  temperature  of 
water  to  influx  of  heat  is  also  definite. 

The  quantity  of  heat  required  to  raise  imit 
weight  of  water  through  a  stated  range  of  tem- 
perature, 7'j — 7"i,  is: 

Q=.C{T,—  T,);  !i  =  J{r,-T,); 


where  e.xpresscd  in  thermal  or  in  dynamic  units, 
Q  being  the  thermal  and  //  the  dynamic  meas- 
ures, and  C  and  J  the  thermal  and  the  dynamic 
measures  of  the  specific  heat  of  the  fluid.  With 
water.  C=l  and  /  =  778  or  427.  in  British  or 
metric  measures,  foot-pounds  or  kilogrammetres, 
respectively. 


Saverv's    Engine    (1702). —  L,    boiler;    G,    fccd-vessel; 
Pi',  forcing  vessels;   S,  rising  main;  T,  suction. 

The  relation  of  pressure  to  temperature  of 
steam  in  contact  with  the  water  froin  which  it 
is  issuing  was  determined  experimentally  by 
RegnauU,  and  the  existing  tables  are  founded 
upon  his  work.  This  relation  has  been  ex- 
pressed algebraically,  in  empirical  and  approxi- 
mate   formulas,    by    a    number    of    aijthorities. 

2732 
Rankine's  fomnila  is  log  />  =  6.1007 

r 
396945 

,  the  units  being  pounds  on  the  square  inch 

and  temperatures  Fahrenheit  on  the  absolute 
scale.  Rcgnattlt's  formula,  with  constants  cor- 
rected by  Moritz,  is  log/  =  A-\-  Ihi' —  C^';  where 
for  metric  measures  and  for  the  scale  be- 
tween the  freezing  and  boiling  points,  .( = 
4",W,3707;  log  fl  =  8.i3i(j907iij— 10;  log  C  = 
0.6117407675;  log  0  =  0.006864037152;  log  6  = 
9.996725536856 — 10.  .\bovc  the  boiling  point, 
Regnault  gives  log/  =  A  —  Box —  C^v,  jn  which 
log  0  =  9.994049292— 10;  log  /•  =  9,998343802 
—  10;  log  W  =  6.2640348 ;  log  /i  =  0.139774.?; 
log  C  =  o.692435i.  Pressures  are  in  millimetres 
of  mercury;  .r  =  /  +  2o,  metric. 

"Steam-Tables"  are  given  in  all  treatises  on 
this  subject,  usually  based  upon  Regnault,  and 
supplemented  with  cohumis  of  data  relating 
temperatures,  volumes  and  pressures  to  the  lat- 
ent heats.  Volumes  were  determined  by  Fair- 
bairn  and  Tait,  but  arc  most  exactly  obtained 
by  thermodynamic  computation. 

The  production  of  sleam  in  closed  chainbcps 
involves  the  expansion  of  water  against  ex- 
ternal and  internal  resist.inces  with  constant  but 
slight  change  of  volume  and  with  increasing 
pressure  upon  the  confining  walls  from  minima 
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measured  by  imperfect  vacua  to  maxima  de- 
termined by  the  final  temperatures  of  the  steam 
produced.  At  the  freezing  point,  this  pressure 
is  about  0.006  atmosphere ;  at  the  boiling  point 
at  the  level  of  the  sea,  under  one  atmosphere 
pressure,  the  temperature  becomes  212'  F.,  100° 
C.  At  pressures  employed  in  the  modern  steam- 
engine,  6  to  10  and  15  atmospheres,  the  tempera- 
tures rise  to  from  320°  to  356°  and  390°  F.,  160° 
to  180°  and  199°  C.  Meantime,  the  volumes  of 
the  vapor  decrease,  relatively  to  unit  volume  of 
water  of  maximum  density,  from  1646  at  one  at- 
mosphere to  300  at  6,  to  188  at  10,  and  to  125 
at  15  atmospheres.  This  change  demands  the 
expenditure  of  energy  sufficient  to  increase  the 
rate  of  molecular  vibration,  storing  the  sensible 
heat  producing  the  change  of  temperature  and 
measured  by  the  product  of  the  range  of  tem- 
perature into  the  specific  heat  of  the  fluid,  and 
an  amount  of  energy  measured  by  the  product  of 
the  change  of  volume  into  the  external  and  in- 
ternal resistances  to  that  expansion,  measuring 
the  externa!  and  internal,  so-called  "latent" 
heats.  Sensible  and  total  heats  are  usually 
measured  from  the  freezing  point.  .-\t  ten  at- 
mospheres, for  example,  the  heat  measured,  re- 
spectively, as  sensible,  as  internal  latent  and  as 


Newcomen's     Engine     (1705). —  B,     boiler;     a,     steam- 
cylinder;    i   ;-,   piston   and   rod;    K,   pump    rod. 

external  latent  and  as  total  latent  heats,  have 
the  relation,  very  nearly,  of  one  to  two  and  a 
half,  to  one  fourth,  to  three  and  three  fourths. 

In  the  production  of  steam  from  water  at 
temperatures  below  the  boiling  point,  three 
stages  may  be  observed.  In  the  first,  the  water 
rises  in  temperature  without  sensible  change  of 
volume,  and  substantially  all  of  the  heat  supplied 
remains  in  the  form  of  sensible  heat ;  in  the 
second,  the  process  is  one  of  conversion  of  the 
water  at  the  boiling  point  under  the  observed 
maximum  pressure,  from  the  liquid  to  the  vapor- 
ous state  at  unchanging  temperature,  and  all 
heat  supplied  is  converted  into  the  mechanical 
vv'ork  of  expanding  the  fluid  against  internal  and 
external  resistances  from  the  volume  of  the 
liquid  to  that  of  the  vapor;  in  the  third,  heat 
added  produces  "superheat"  in  raising  the  tem- 
perature above  that  of  the  water  and  steam  at 
ihe  temperature  of  saturation,  converting  the 
vapor  into  a  gas  and  performing  work  of  ex- 
pansion if  the  volume  is  permitted  to  increase, 


or  simply  raising  temperature,  and  without 
change  from  the  form  of  sensible  heat,  if  at 
constant   volume. 

The  total  heat  is,  in  all  cases,  the  sum  of  that 
supplied  in  enlarging  the  stock  of  sensible  heat 
and  that  furnished  to  perform  the  work  of  ex- 
pansion and  thus  becoming  "latent."  Latent 
heats  have  the  measures:  /=I09I.7  —  0.695 
(t  —  32>  —  0.000000103  (/  —  39.1)';  /»«  =  606.5 
—  0.695  ^>"  —  0.000000333  (fm  —  4)'';  for  British 
and  metric  measures  respectively.  The  last 
term  may  usually  be  omitted.  Total  heats 
have  the  values,  from  the  freezing  point, 
A ^1091.7  +  0.305  (t  —  32)^^  =  606.5  -\-o.y)c,tm, 
in  the  two  systems  of  measurement,  respectively. 
The  equivalents  of  these  quantities  of  heat  meas- 
ure the  amounts  of  mechanical  energy  expended 
in  steam-making.  Superheated  steam  has  a 
specific  heat  at  customary  pressures  of  0,4805, 
the  pressure  being  constant,  as  is  usual  in  su- 
perheating, and  this  quantity  is  added  with  each 
degree  rise  in  temperature  above  that  of  satura- 
tion at  the  same  pressure. 

In  all  cases,  the  heat  and  the  equivalent  en- 
ergy required  are  measured  by  the  sum  of  that 
needed  to  produce  the  observed  change  of  tem- 
perature and  that  required  to  perform  the  work 
of  expansion  against  internal  and  external  re- 
sistances as  measured  by  the  molecular  cohesion 
and  the  pressure  on  the  confining  walls  of  the 
chamber  in  which  the  process  takes  place, 
whether  the  steam  be  saturated,  moist,  or  su- 
perheated. 

Algebraically,  H  =  Hi  +  Hi  +  pdv ;  where 
//  is  the  total  heat.  Hi  that  present  at  the 
initiation  of  the  change  observed,  H2  that  re- 
quired to  increase  temperature  and  />  and  v  the 
mean  pressure  and  resultant  change  of  vol- 
ume ;  all  energy  being  here  measured  in 
dynamic  terms,   foot-pounds   or  kilogrammetres. 

Where  the  steam  is  wet,  the  heat  and  energy 
demanded  in  such  changes  are  measured  by  the 
sum  of  that  absorbed  by  the  water  present  and 
that  taken  up  by  the  steam.  If  x  be  the  propor- 
tion of  steam  in  the  mixture,  the  latent  heat  be- 
comes, per  unit  weight  of  mi.xture  l.r^.vl ;  tlie  to- 
tal heat  will  be  /ix  —  ^-{-  xl\  and  the  total  volume 
will  be  very  nearly  xv.  that  of  the  fraction  of 
steam  present,  v,  h  and  /  being  the  specific 
volume,  total  heat  of  water  and  latent  heat  of 
steam,  per  unit  of  weight,  at  the  observed  tem- 
perature. 

For  superheated  steam,  pv^aT;  p,  ''  and  T 
being  respectively,  the  pressure,  specific  volume 
and  absolute  temperature. 

The  heat  stored  in  steam  and  available  in 
the  production  of  work  by  expansion,  as  in  a 
steam-boiler  explosion,  was  first  computed  by 
Airy,  later  more  accurately  by  Rankine.  The 
latter  gave  approximate  expressions  thus : 

/(r— 212)2         /ir— loo)- 

U  = ;  U,„  = 

r-f  1134.4  r-i-648  _ 

for  British  and  metric  measures,  respectively; 
energy  being  expressed  in  foot-pounds  and  kilo- 
grammetres and  temperatures  in  Fahrenheit  and 
centigrade.  /  is  the  mechanical  equivalent  of 
heat,  in  foot-pounds  or  in  kilogrammetres. 

The  quantity  of  this  stored  energy  is  thus 
found  to  be  enormous.  .\t  10  atmospheres 
pressure,  the  energy  thus  liberated  by  one  pound 
of  water  released  from  under  that  pressure 
would    be    above    10,000    foot-pounds,    and    one 
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pound  of  steam  would  give  over  125.000  foot- 
pounds. The  total  energy  stored  in  the  steam- 
boiler  is  contained  in  a  large  weight  of  water 
and  a  comparatively  insignificant  quantity  of 
steam ;  thus  it  happens  that  the  danger  to  life 
and  property  when  a  boiler  explodes  is  greatest 
where  the  boiler  contains  most  water.  In  the 
common  cylindrical  fire-tube  boiler,  of  1,000 
square  feet  heating  surface,  these  quantities  may 
be,  respectively,  60,000,000  foot-pounds  and 
1,200,000,  sufficient  to  raise  the  boiler  itself  a 
mile  high,  in  the  one  case,  and  about  1,000  feet 
in  the  other.  The  locomotive  often  stores  twice 
these  amounts  of  energy  in  destructive  form, 
and  the  larger  water-tube  boiler  about  two 
thirds  as  much  as  the  standard  fire-tube  boiler, 
per   unit   of   rated   power. 

At  usual  pressures,  the  quantity  of  heat 
stored  in  steam,  available  and  unavailable,  is 
about  the  equivalent  of  two  and  a  quarter  pounds 
per  horse-power-hour,  or  very  nearly  a  kilo- 
gram. This  would  be  the  consumption  of  steam 
by  an  ideally  perfect  engine,  operating  with  an 
efficiency  of  unity.  The  most  economical  steam- 
engines  the  world  has  produced  approximate  25 
per  cent  thermodynamic  efficiency  and  demand 
about  10  pounds  of  steam  per  horse-power-hour, 
or  nearly  five  kilograms. 

Slcain-ciigincs  and  Boilers  constitute  the  ap- 
paratus by  means  of  which  the  stored  heat- 
energy  of  fuel,  transferred  to  water  and  steam, 
is  transformed  into  mechanical  work.  This 
transformation  of  thermal  into  dynamic  energy, 
this  thermodynamic  change,  requires  for  its  suc- 
cessful and  economical  conduct  special  forms  of 
mechanism  and  is  subject  to  a  variety  of  wastes 
of  serious  aggregate  amount,  even  with  the 
most  perfect  of  modern  engines.  The  series  of 
processes  in  the  train  between  the  fuel  and  the 
point  of  application  of  the  useful  energy  with 
statement  of  llie  corresponding  wastes  and  effi- 
ciencies are  as  follow ;  it  being  understood  that 
an  efficiency  is  the  quotient  of  useful  result  di- 
vided by  outgo  producing  it,  the  two  being  ex- 
pressed in  similar  terms : —  These  efficiencies 
are  those  of 

1.  Combustion  of  fuel;  ratio  of  heat  set  free  to 
total  heat  latent  in  the  fuel.  This  efficiency  is  usually 
not  far  from  0.90.  Wastes  due  to  incomplete  com- 
bustion. 

2.  Heat-transfer  from  furnace  to  boiler;  efficiency, 
as  a  rule,  about  0.75,  as  measured  by  beat  stored  in 
the  steam  supplied.  Wastes  occurring  mainly  at  the 
chimney. 

3.  Hcit-transfer  from  boiler  to  engine  with  loss  by 
conduction  and  radiation,  t'»i  7-oulc.  Efficiency  of 
operation  about  o.oo  in  small  boilers  and  increasing  to 
0.95  or  0.98  in  large  sizes. 

4.  Heat-transformation  into  work  at  the  engine  with 
wastes  by  defective  thermodynamic  change  and  rejec- 
tion of  heat  at  the  lower  limit  by  conduction  and 
radiation  within  and  without  the  cylinder,  variable 
with  size,  witli  mean  temperature  of  steam  and  other 
conditions.  Efficiencies  for  the  ideal  case  usually 
approximate  0.25  with  only  thermodynamic  wastes,  and 
attain  to  o..?o  with  successful  constructions  ip  the  real 
case;  the  wastes  including  the  thermodynamic  and  in- 
evitable losses  and  the  partly  controllable  extra-thcr- 
modynaniic   wastes. 

5.  TIu*  transfer  of  mechanical  energy  from  cvlinder 
to  point  of  application.  The  wastes  occur  by_  friction 
ami  usually  amount  to  about  o. in.  as  a  minimum  in 
condensing,  and  to  0.05  in  non-condensing  engines. 
Efficiency,  0.90  to  0.95. 

The  thcrmndynamic  efficiency  of  the  best 
steam-engines  may  be  thus  taken  to  be  O.25 ;  the 
thermal  efficiency  at  the  engine,  involving  other 
wastes  than  thermodynamic,  about  0.20;  the 
total    efficiency    between    steam-valve    and    fly- 


wlieel  about  0.18  and  the  efficiency  of  engine  and 
boiler  combined  not  far  from  0.14;  while  the 
total  efficiency  of  engine,  boiler,  and  furnace, 
from  coal-pile  to  engine-belt,  may  be  about 
0.125.  In  common  constructions  these  efficiencies 
are  much  reduced  and  in  many  cases  may  be 
divided,  by  from  two  to  four,  the  demand  for 
fuel  of  good  quality  ranging  from  about  one 
pound  or  half  a  kilogram  in  the  best  work  to 
several  times  that  amount  per  horse-power-hour, 
and  for  steam  from  ten  pounds,  about  four  and 
a  half  kilograms,  to  a  multiple  of  that  quantity. 
In  some  instances,  as  with  many  small  boiler 
feed-pumps,  10  or  even  20  times  the  minimum 
figures  just  given  are  reached,  the  wastes  becom- 
ing enormous  and  the  utilized  energy  of  the 
fuel    insignificant. 

The  "ideal  case*'  is  understood  to  be  that 
purely  thermodynamic  operation  which  illus- 
trates the  conversion  of  thermal  into  dynamic 
energy  where  no  other  energies  than  thermal  and 


Watt's    l-.ngiiie    ([7/4). — ii.   cylinder;   ^.    i>iston;   ,r.    rod; 
y,  beam;  t  j,  air-pump  and  condenser;  m,  valve-gear. 

dynamic  arc  concerned,  and  where  the  change  is 
effected  in  a  machine  which  is  not  subject  to 
wastes  by  conduction  or  radiation;  an  apparatus 
composed  of  perfectly  nmi-conductinK  materials 
and  perfectly  constructed.  In  the  "real  case," 
the  materials  of  construction  are  necessarily 
good  conductors  and  good  radiators  of  heat,  and 
the  wastes  by  conduction  and  radiation  are  often 
supplemented  by  leakage  of  steam  as  well, as  of 
heat.  In  the  real  case,  the  details  of  construc- 
tion, adjustment  and  operation  atTect  very 
greatly  the  resultant  efficiency  and  the  commer- 
cial rating  of  the  engine.  The  sHidy  of  the 
steam-engine  thus  comprehends  the  ideal,  the 
purely  thermodynamic,  case  and  the  real  case 
with  its  various  wastes,  thermodynamic  and  cx- 
tra-lhermodynainic,  as  well  as  an  investigation 
of  the  principles  and  practice  in  the  design  and 
construction   of  the   real   engine. 

I'.npitcs. —  The  power  of  steam  and  tlie  em- 
ployment of  that  fluid   in  various  sorts  of  en- 
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gines  have  been  familiar  to  mankind  from  an 
unknown  and  possibly  prehistoric  period.  The 
earliest  known  record  is  that  of  Hero,  who,  in 
his  'Pneumatica,*  of  which  the  manuscript  was 
produced  at  Alexandria,  about  120  B.C.,  de- 
scribed a  steam-turbine  and  several  forms  of 
steam-fountains  and  steam-boilers.  So  far  as 
known,  none  of  them  had  any  useful  applica- 
tion and  they  were  simply  toys  or  impracticable 
schemes.     It  is  unknown,  in   fact,  whether  any 


Watt's    Double-acting    Engine    (1784). —  C.    cylinder:    b, 
beam;  O,  connecting  rod;  Q  s,  governor  and  valve. 

of  them  were  constructed;  although  the  draw- 
ings appear  in  some  cases  to  be  those  of  actual 
constructions. 

Through  the  later  centuries,  up  to  the  17th, 
but  little  progress  was  made  either  in  the  ac- 
quirement of  a  knowledge  of  the  properties  of 
steam  or  in  its  application  to  useful  purposes. 
Some  forms  of  "seolipile,"  furnished  a  steam- 
jet  for  improving  the  draft  of  the  chimney, 
apparatus  for  turning  the  spit  and  even  more 
ambitious  uses  were  either  attempted  or  sug- 
gested ;  but,  until  Da  Porta's  treatise  on  pneu- 
matics appeared  in  1601.  in  which  a  steam-foun- 
tain was  described,  and  the  description  in  1629 
of  an  impulse  steam-turbine,  by  Branca,  no  de- 
velopment took  place  of  any  real  importance.  It 
was  not  until  the  second  Marquis  of  Worcester, 
Edward  Somerset,  constructed  a  steam-fountain 
(1650)  and  employed  it  in  raising  water  from 
the  moat  to  the  top  of  the  tower  of  Raglan 
Castle,  and  later  erected  another  for  similar  pur- 
poses at  Vauxhall,  that  the  story  of  the  evolu- 
tion of  the  steam-engine  really  begins.  Mean- 
tiiTie  the  scientific  men  of  the  later  centuries  were 
acquiring  some  exact  knowledge  of  the  nature  of 
steam,  earlier  confounded  with  other  gases,  and 
some   familiarity   with   its  latent  powers. 

Steam  power  first  became  an  acknowledged 
industrial  agent  and  useful  as  a  prime  mover 
when  Savery,  at  the  beginning  of  the  i8th 
century  (i6q8),  made  Worcester's  steam-foun- 
tain practically  applicable  to  the  drainage  of 
mines  and  the  elevation  of  water  for  water- 
supply  generally.  This  apparatus,  which  could 
not  be  properly  called  an  engine,  consisted  of  a 
pair  of  cylindrical  or  ellipsoidal  "forcing  vessels" 


which  were  alternately  filled  with  water,  by  the 
production  of  a  vacuum  within  the  vessel,  and 
emptied  by  the  introduction  of  high-pressure 
steam  from  an  adjacent  boiler;  the  one  being 
emptied  while  the  other  was  filling  and  vice 
versa.  This  apparatus,  introduced  by  Savery, 
improved  and  further  made  known  by  Desagu- 
liers  and  by  Smeaton.  was  known  and  in  use 
before  the  year  1775  throughout  the  world  where 
mining  at  considerable  depths  and  in  presence 
of  water  was  carried  on.  The  steam-fountain 
is  still  in  use  and  is  known  as  the  "pulsometer." 

Newcomen's  steam-engine,  the  first  steam- 
engine  properly  so  termed,  the  first  which  con- 
sisted of  a  train  of  mechanism  as  distinguished 
from  the  Hero  steam- fountain,  which  was  a 
piece  of  apparatus  without  moving  parts,  was 
patented  in  1705.  It  consisted  of  a  steam-cylin- 
der and  piston,  actuating  a  beam,  above,  from  the 
opposite  end  of  which  was  pendant  the  pump-rod 
operating  the  pumps  in  the  shaft  of  the  mine ;  it 
was  always  used  as  a  steam  pumping  engine. 
Thomas  Newcomen  and  his  partner.  John  Gal- 
ley, are  thus  to  be  credited  with  the  invention 
and  introduction  of  the  modern  steam-engine 
with  all  its  essential  elements  as  a  pumping  en- 
gine. It  was  the  improvement  of  this  engine  by 
the  addition  of  various  valuable  devices  which 
gave  James  Watt  his  fame  and  fortune. 

This  earliest  type  was  a  condensing  engine 
in  which  condensation  was  effected  by  means  of 
a  jet  of  water  directed  into  the  steam  cylinder 
when  the  pressure  on  the  under  side  of  the  pis- 
ton was  to  be  removed.  The  upper  side  was 
open  to  the  air,  there  being  no  upper  cylinder- 
head.  The  engine  was  thus  operated  by  the  at- 
mospheric pressure,  steam  being  held  at  about 
atmospheric  pressure  and  only  employed  to  se- 
cure a  vacuum  below  the  piston.  The  pressure 
of  the  atmosphere  depressing  the  piston,  the 
pump-rod  on  the  opposite  end  of  the  beam  was 
raised  and  the  pump  filled.  With  the  fall  of  the 
pump-rod  the  water  was  forced  out  of  the  pump 
and  raised  to  the  upper  level.  The  weight  on 
the  outer  end  of  the  beam  always  overbalanced 
the  weight  of  the  piston  and  attachments  suffi- 


Gurney's  Steam-carriage  (1828). 

ciently  to  do  the  required  work.  This  type  of 
engine  remained  in  use  for  a  century,  and  old 
engines  of  Newcomen's  time  are  still  in  exist- 
ence. The  type  became  known,  later,  as  the 
Cornish  engine.  Watt's  improvements  having 
been  meantime  added.  Aiter  Newcomen's  death, 
the  machine  was  improved  in  details  by  Desa- 
guliers  and  by  Smeaton,  who  considerably  in- 
creased its  economy  by  attaching  wood  to  the 
piston  and  cylinder-head  to  prevent  what  has 
Iseen  called  "cylinder  condensation"  by  action  of 
alternately  heated  and  cooled  metal  in  contact 
with  the  steam.    This  was  probably  the  first  rec- 
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ognition  in  construction  of  tliis  important  plie- 
nomenon. 

The  valves  of  this  engine  were  at  first  worked 
by  hand ;  but  a  boy,  Humphrey  Potter,  is  cred- 
ited with  having  devised  an  automatic  system, 
which,  later  in  1718,  carefully  designed  and  con- 
structed in  a  workmanlike  manner  by  Henry 
Bcighton.  a  well-known  engineer  of  that  period, 
became  the  first  automatic  vaive-niotion. 

James  Watt,  introducing  the  needed  im- 
provements in  the  Newcomcn  engine,  finally 
produced  the  modern  types  of  "reciprocating" 
steam-engine.  His  first  great  improvement  was 
the  separate  condenser,  which  permitted  con- 
densation to  be  effected  without  the  introduc- 
tion of  water  into  the  working  cylinder  and 
thus  reduced  very  greatly  the  waste  of  steam 
by  initial  condensation.  Watt  first  enunciated 
the  principle:  "Keep  the  cylinder,  if  possible,  as 
hot  as  the  steam  that  enters  it."  The  first  step 
was  this  of  removing  the  primary  cause  of  re- 
frigeration. The  next  was  to  surround  the  cylin- 
der with  a  chamber  containing  steam  at  boiler 
pressure ;  thus  introducing  his  second  great  in- 
vention, the  "steam-jacket."  He  next  covered 
the  upper  end  of  the  cylinder,  excluding  the 
cold  air  and  supplying  the  place  of  the  atmos- 
phere and  its  pressure  on  the  upper  side  of  the 
piston  by  steam  from  the  boiler,  completing  his 
scheme  of  keeping  the  cylinder  as  far  as  was 
practicable  as  hot  as  the  entering  steam. 

The  "double-acting  engine"  constituted  the 
next  and  an  easy  step.  With  steam  admitted 
at  both  ends  of  the  cylinder,  it  was  immedi- 
ately evident  that  each  might  be  utilized,  alter- 
nately, in  the  performance  of  work  and  Watt 
soon  adjusted  his  valve-gear  and  connections  in 
such  manner  as  to  permit  this  alternation  and 
produce  a  push  and  a  pull  on  the  piston-rod. 
This  compelled  a  rigid  connection  between  the 
piston  and  overhead  beam,  on  the  one  end,  and 
between  the  outer  end  of  the  beam  and  its  work, 
now  become  that  of  rotating  a  shaft  with  crank 
and  fly-wheel.  Thus  one  improvement  led  to 
another  and  Watt's  steam-engine  ultimately  be- 
came capable  of  supplying  power  to  every  im- 
aginable kind  of  machine  or  work.  The  single- 
acting  engine  was,  for  many  years  after  Watt's 
death,  used  in  raising  water  and  the  doul)le- 
acting  engine  continues  to  turn  the  shaft  of  mill, 
locomotive,   steamship  and   factory. 

Watt  invented  and  introduced  many  acces- 
sory inventions  and  devices,  as  the  attachment 
of  the  governor  —  already  a  well-known  ap- 
paratus—  the  steam-engine  "indicator,"  the  ex- 
pansion of  steam,  the  compound  engine,  the 
non-condensing  engine,  practically  all  that  dis- 
tinguishes the  modern  engine  from  that  of  New- 
comcn. These  improvements  raised  the  "duty" 
of  the  pumping  engine,  in  the  course  of  2$  years, 
from  about  7.000.000  foot-pounds  to  30.000.000, 
and,  in  the  latest  forms  of  Cornish  engines, 
about  1850,  to  twice  the  last  figure  or  more,  re- 
ducing cost  of  stcam-iiower  enormously,  and  at 
the  same  time  adapting  the  steam-engine  to 
every  requirement  in  the  industries,  giving  to  the 
world,  in  fact,  its  contemporary  civilization. 
This  cost  in  coal  per  horse-powcr-hour  is  re- 
duced from  the  ,^5  pounds  of  Smeaton's  time  to 
one  pound,  as  a  minimum  to-day,  and  the  work 
of  the  world  is  performed  by  steam-engines, 
mainly,  probably  amoiniting  to  1 50.000.000  horse- 
power and  equivalent  to  the  working  power  of 


several  times  the  population  of  the  globe,  if 
employed  in  manual  labor. 

At  the  coniniencenient  of  the  19th  century, 
Trevcthick  and  other  able  mechanics  and  in- 
ventors were  seeking  to  construct  locomotives, 
and  complete  success  was  achieved  by  George 
Stephenson  in  engines  built  from  1814  to  1833. 
The  steamboat  liad  been  suggested  by  numerous 
writers  and  engineers,  and,  after  many  attempts, 
was  made  a  practical  success  by  John  Fitch  in 
the  United  States  about  1785,  by  John  Stevens 
in  1804-9  and  commercially  by  Fulton,  1807-15. 
In  Great  Britain,  after  many  early  failures.  Mil- 
ler and  Symmington  and  Bell,  step  by  step,  at- 
tained permanent  success  and  by  1830,  the  date 
of  the  first  transatlantic  steamship  voyages,  those 
of  the  Cirius  and  the  Great  Western,  all  civ- 
ilized countries  were  employing  the  steamboat. 
See  Ste.\.m  Vessels. 

Meanwhile  the  elements  of  economy  became 
recognized  and  steam-pressures  rose  from  the 
two  to  seven  pounds  above  the  atmosphere  of 
Watt's  time  to  25  or  30,  about  1850,  and  to  100 
and  upward  to  occasionally  200  at  the  end  of  the 
19th  century;  the  ratio  of  expansion  of  the 
steam  increasing  in  siinilar  ratio.  The  speeds  of 
engine-piston  also  gradually  increased  from 
about   100  feet  per  minute,  at  the  beginning,  to 


Stephenson's   Engine    (1823). 

600  and  often  to  1,000  at  its  end.  The  weights 
of  engine  and  sizes  for  the  usual  powers  mean- 
time fell  from  i.ooo  pounds  or  more  per  horse- 
power developed  at  the  time  of  Watt,  500  about 
1850  and  to  250  in  Kjoo  where  weights  were 
comparatively  unimportant  and.  in  special  cases, 
where  weight  and  volume  re(|uired  to  be  reduced 
to  the  smallest  possible  figures,  as  for  torpedo- 
boats,  to  a  fourth  or  a  fifth,  the  last  named  quan- 
tity :  while,  in  aeronautic  work,  ten  pounds  per 
actual  horse-power  has  been  reached  and  still 
lower  figures  are  considered  probable  in  the 
near   future. 

The  compound,  the  triple  and  the  quadruple 
expansion  engine  have  largely  displaced  the  sim- 
ple engine  of  Walt  ;  the  first  of  those  types 
having  been  introduced  in  Walt's  lime  by  Horn- 
blower,  Woolf  and  Falk  and  the  secoml  by  Kirk 
about  1874:  while  the  last-mentioned  became 
standard  with  the  rise  of  sleam-prcssurcs  to 
about  l.S  atmospheres,  about  1800.  These  com- 
plications are  mainly  the  outcome  of  the  en- 
deavor to  follow  Watt  in  repressing  the  waste 
by  cylinder  condensation,  reducing  the  propor- 
tion of  heat-absorbing  surface  and  the  tempera- 
ture-head priHlucing  Ibnv  of  heat  into  the  metal 
of    the    cylinder.      Incidentally,    the    multiple- 
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cylinder  engine  gives  a  steadier  rotation  of  the 
crank-shaft  and  a  smoother  action  of  the  steam 
than  the  simple  engine,  and  also  reduces  weight 
by  lessening  the  maximum  load  upon  the  work- 
ing parts,  the  range  of  pressure  in  each  cylinder 
being  reduced  with  this  reduction  of  tempera- 
ture-range. 

This  steady  progression  from  the  days  of 
Watt  to  the  end  of  the  igth  century  finally 
culminated  in  a  retrogression  to  the  simple  form 
of  the  Hero  engine,  the  steam-turbine,  in  which 
all  the  complication  of  the  Watt-Newcomen  en- 
gine is  done  away  with  and  but  one  moving  part 
performs  every  essential  office,  apart  from  con- 
densation, and  yet  secures,  in  its  best  construc- 
tions, the  economical  results  of  the  whole  series 
of  changes  distinguishing  the  19th  century, 
with  the  added  gain  of  reduced  volume,  weight 
and  cost,  both  initial  and  operative.  The  turbine 
promises  thus  to  provide  power  with  maximum 
ultimate  result  in  financial  efficiency.  Mean- 
time, the  gas-engine,  after  a  similar  period  of 
development,  is  now  rivaling  the  reciprocating 
steam-engine  in  many  of  its  fields.  The  best 
steam-engines  of  both  the  standard  types  and 
the  gas-engine  are  now  capable  of  deriving  large 
powers  from  substantially  the  same  quantity  of 
energy  potential  in  fuel. 

The  Structure  of  the  Steam-engine  differs  in 
detail  according  to  place  and  purpose.  The  fa- 
miliar forms  may  be  thus  classed :  A  primary 
classification  as  condensing  and  non-condensing 
distinguishes  engines  by  their  utilization  or  non- 
utilization  of  the  vacuum.  In  the  former  class, 
condensation  may  be  effected  by  surface  or  by 
jet-condensation ;  this  distinction  indicating  a 
subordinate  method  of  identification  of  a  varia- 
tion within  the  type.  The  usual  classifications 
are  based  upon  the  essential  features  of  struc- 
ture, and  these  are  ordinarily  as  follows : 

1.  According    to    the    number    of    cylinders. 

(1)  Single    cylinder,   simple  engines. 

(2)  Multiple-cylinder  engines,  "  compound,"  etc. 

2.  \\'ith   reference   to   the  construction  of   cylinders: 

(i)   P'ixed  cylinder. 
{2)   Movable  cylinder. 
In  the  first  case,  the  engines  are: 
{a)   \'ertical. 

(b)  Horizontal. 

(c)  Inclined. 

In   the   second  case,   they   are: 

(a)   Oscillating,  vibrating,  etc. 
(fc)   Rotary,   steam-turbines. 

3.  With, reference  to  the  action  of  the  steam: 

(i)    Single-acting. 
(2)   Double-acting. 

4.  With  reference  to  the  transmission  of  the  steam- 
power  : 

fi")   Direct-acting. 
(.:)    Indirect-acting. 
And  in  the   latter  case  either  — 

(a)   With  balance   lever,  or  beam. 
(&)   Without      lever      or      working      beam, 
geared,   etc. 

The  essential  details  of  these  engines  are 
usually  the  same  in  all  the  forms  in  which  the 
individual  piece  is  found.  A  rod  or  a  crank,  a 
shaft  or  a  valve,  will  commonly  be  found  to  have 
assumed  a  standard  form,  and  the  differences  in 
engines  is  largely  a  difference  in  grouping.  Since 
Watt,  but  few  advances  have  been  inade  in 
real  invention,  and  the  progress  observed  has 
been  mainly  one  of  refinement  and  adaptation. 
Frederick  E.  Sickels  introduced  a  successful 
form  of  "drop  cut-off";  Corliss,  Greene  and  oth- 
ers invented  improved  valve-gears  embodying 
the  same  general  principles,  and  Porter  and  Al- 


len, and  others,  successfully  established  the 
"high-speed"  engine  as  a  inotor  where  rapid  ro- 
tation of  the  prime  mover  facilitated  transims- 
sion  of  power,  as  with  electric  generators  and  in 
rolling  mills. 

Siinilarly,  the  locomotive  proposed  by  a  num- 
ber of  earlier  inventors,  particularly  by  Treve- 
thick,  who  constructed  several,  was  successfully 
brought  into  use  by  George  Stephenson  and, 
to-day,  in  its  many  forms  and  uses,  the  engine 
in  its  essential  details  and  distinguishing  features 
is  that  of  Stephenson,  refined  and  adapted  to 
high  and  to  low  speeds,  to  heavy  and  to  light 
loads.  A  very  noticeable  feature  of  the  later 
engines  is  the  forward  "truck"  or  "bogie,"  de- 
vised by  John  B.  Jervis,  which,  by  permitting 
the  forward  wheels  to  swivel  and  the  engine  to 
rock  upon  the  truck,  accommodates  the  locomo- 
tive to  sharp  curves  and  irregular  track. 

In  marine  construction,  a  similar  adaptation 
of  the  form  and  proportions  of  the  engine  to 
the  special  purpose  in  view  gives  rise  to  the 
types  employed  with  side-wheel  and  screw,  high 
powers  and  low,  to  the  essential  requirements 
in  lightness  and  small  bulk  of  torpedo-boat  prac- 
tice and  the  needs  of  transatlantic  navigation 
and  of  that  of  the  rivers  of  the  United  States. 
The  substitution  of  surface  condensation  for  con- 
densation by  the  jet  has  been  compelled  in  sea- 
going ships  by  the  use  of  high-pressure  steam 
and  the  impracticability  of  using  sea-water  in 
the  boilers.  The  later  forms  of  engine  are  thus 
refinements  and  adaptations  of  the  earlier. 

^leantime,  in  all  directions,  the  steam-engine 
has  come  to  be  utilized  in  the  production  of 
very  large  powers,  and  its  construction  in  very 
large  units  is  found  to  be  very  frequently  eco- 
nomically desirable.  Stationary  engines  for 
mills,  and  especially  for  large  power-stations 
supplying  the  energy  applied  in  electric  lighting 
or  power  distribution  for  electric  railways,  are 
built  in  sizes  ranging  from  a  few  hundred 
horse-power  to  five  and  even  ten  thousand  horse- 
power, and  sometimes  grouped  into  systems  rat- 
ing as  high  as  100,000.  Marine  engines  are  also- 
constructed  in  these  large  sizes  and  powers,  and 
as  high  as  50,000  horse-power  may  be  needed 
for  the  latest  and  largest  transatlantic  steamers. 
The  locomotive,  in  the  time  of  Stephenson 
weighing,  in  the  case  of  his  first  successful  ma- 
chines, four  to  si.x  tons  is  now  built  of  above 
too  tons  weight  and  capable  of  hauling  loads  of 
5.000  tons  at  good  speeds,  on  level  rails.  The 
steam  pumping  engine  of  the  time  of  New- 
comen  and  Watt  had  a  capacity  of  a  few  hun- 
dred thousand  gallons  per  day;  it  is  now  fur- 
nished in  sizes  up  to  20,000.000  and  30.000,000; 
while  its  duty  has  risen  from  the  comparatively 
insignificant  figures  of  the  times  of  the  inventors 
to  150,000,000  and  160.000.000  foot-pounds  per 
hundred  pounds  of  fuel.  The  steam-turbine,  for 
all  these  uses,  may  now  be  obtained  in  as  large 
powers  as  the  reciprocating  engine  and  with  sub- 
stantially the  same  guaranteed  duty.  Its  rela- 
tively high  speed  of  rotation,  ranging  from  600 
to  1,000  in  the  largest  sizes,  to  10,000  or  more  in 
the  small,  and  its  smooth  rotation,  make  its 
use  distinctively  advantageous  in  electric  serv- 
ices and  its  small  weight  and  volume  are  pe- 
culiarly helpful  to  the  marine  engineer  and  naval 
constructor. 

The   Thermodynamics  of   the  Steam-engine. 
the  science  of  its  ideal  case,  involves  the  funda- 
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mental  principles  of  Energetics,  and  in  particu- 
lar the  laws  governing  the  transformation  of 
energy  from  the  form  of  heat  to  that  of  mechan- 
ical energy  and  licc  versa.  An  all-comprehend- 
ing law,  of  which  the  laws  of  energetics  are  in 
fact  corollaries,  the  law  of  Existence,  or  of  Per- 
sistence, is  expressed  thus :  All  that  exists, 
whether  matter  or  force  or  their  resultant,  en- 
ergy, and  in  whatever  form,  is  indestructible  by 
finite  power. 

Matter  may  change  its  form  and  its  chemical 
composition  by  rearrangement  of  its  molecules 
or  of  its  elementary  atoms,  but  it  cannot  be  de- 
stroyed ;  forces  inhere  and  are  persistent  as 
characteristics  of  all  matter  and  cannot  be  sep- 
arated therefrom ;  energy,  like  matter,  is  con- 
stant in  its  total  quantity  in  the  universe  and 
may  be  transferred  and  transformed,  but  cannot 
be  extinguished.  Transformation  of  energy,  as 
of  thermal  into  dynamic  or  mechanical,  is  simply 
the  change  of  the  kind  of  mass  affected  and  con- 
sequent alteration  of  the  kind  of  motion  due  to 
its  action.  A  shot  from  a  gun,  stopped  in  its 
rapid  flight  by  impact  on  the  target,  if  not  frac- 
tured, will  exchange  the  thousands  of  foot-tons 
of  mechanical  energy  sustaining  its  fligiit  for  pre- 
cisely the  same  quantity  of  molecular  motion  and 
energy.  Similarly,  were  a  shot  heated  to  a  high 
temperature  and  then  were  all  its  molecules  by 
some  conceivable  process  of  steering  each  into 
its  path,  made  to  take  up  simultaneously  a 
definite  rectilinear  motion,  it  would  become  abso- 
lutely cold  and  would  fly  out  into  space  with 
a  dynamic  mass-energy  precisely  equal  and,  in 
fact,  with  the  identical  energy  at  first  displayed 
as  molecular.  The  heat-engine  is  a  device  for 
bringing  about  such  a  change  for  industrial  pur- 
poses. 

The  laws  of  energetics,  as  usually  enunci- 
ated, are : 

1.  The  Lazu  of  Persistence,  or  of  Conservation  of 
Energy,  namely:  JCxisling  energy  can  never  be  annihi- 
lated; and  tile  total  energy,  actual  and  potential,  of  any 
isolated  system  can  never  change. 

This  is  evidently  a  corollary  of  that  grander  law, 
asserting  the  indestructibility  ot  all  the  work  of  crea- 
tion, which  has  already  been  enunciated. 

2.  The  Liizv  of  Dissipation,  or  of  Degradation  of 
Energy,  namely:  All  energy  tends  to  diffuse  itself 
throughout  space,  with  a  continual  loss  of  intensity,  with 
what  seems,  now,  to  be  the  inevitable  result  of  complete 
an<i  uniform  dispersion  throughout  l!ie  universe,  and 
consetiuently  of  entire  loss  of  availability. 

It  is  only  by  ditTercnees  in  the  intensity  of  energy, 
and  the  consequent  tendency  to  forcible  dispersion,  tliat 
it  is  possible  to  make  it  available  in  the  production  &f 
work. 

3.  The  Law  of  Transformation  of  Energy,  namely: 
Energy  may  be  transformed  from  one  condition  to  an- 
other, or  from  any  one  kind  or  state  to  any  other; 
changing  from  mass-energy  to  molecular  energy  of  any 
kind,  or  from  one  form  of  molccidar  energy  to  another, 
with  a  definite  quantivalence. 

Thermodynamics,  being  a  restricted  ener- 
getic, in  which  only  two  energies,  thermal  and 
dynamic,  arc  comprehended,  its  laws  arc,  funda- 
mentally, identical  with  the  preceding  and  the 
ciuinciation  just  adopted  is  entirely  accurate  in 
this  restricted  science. 

Tlic  f^(i7fs  of  Thermodynamics ,  in  the  special 
forms  considered  best  for  the  purposes  of  the 
thcrnuKlynamist,  are  corollaries  of  the  laws  of 
energetics  and  of  Newton's  laws,  which  are  a 
different  method  of  expression  of  the  same  fun- 
damental principles.  They  are  usually  stated 
thus: 

I.  Thermal  and  ^lechonical  Energy  are  mutttnUy  in. 
tercottvertibic  in  the  frofortion  of  one  British  Thermal 


Unit  for  each  778  foot-pounds,  or  of  one  calorie  for 
each  427  kilogrammetres  of  energy  or  of  work. 

The  mechanical  equivalent  of  heat  is  the  specitic  heat 
of  water  at  its  temperature  of  maximum  aensity  ex- 
pressed in  dynamic  units,  as  foot-pounds  or  kilogram- 
metres. 

The  value  of  the  mechanical  equivalent  of  heat  has 
been  taken  as  first  adopted  by  Joule,  although  recent 
and  most  carefully  conducted  investigations  indicate  a 
value  higher,  by  perhaps  one  per  cent,  to  be  more  ac- 
curate. Many  existing  tables,  and  much  work  done  in 
this  tield  to  date,  have,  however,  been  based  upon 
Joule's  figure,  7^2  foot-pounds,  423  kilogramnietres. 
The  figure,  above  given,  778  or  427,  is  now,  however, 
generally  accepted. 

2.  The  total  of  any  single  effect  of  any  given  quan- 
tity of  heat  acting  in  any  thermodynamic  operation  is 
proportional  to  the  total  amount  of  heat-energy  so  act- 
ing. 

This  principle  is  substantially  that  first  accepted  by 
Rankine  as  the  second  Jaw.  Actual  energy  of  vibration 
is  understood. 

Thus,  of  the  whole  quantity  of  heat  passing  from  the 
heater  to  the  working  substance,  one  part  is  always 
transmuted  into  mechanical  work,  or  energy;  while  the 
remainder  goes  to  the  refrigerator,  and  the  ratio  of  the 
one  quantity  to  the  other  is  perfectly  definite. 

Professor  Wood  expresses  this  law  thus: 

"  If  all  the  heat  absorbed  be  at  one  temperature,  and 
that  rejected  be  at  one  lower  temperature,  then  will  the 
heat  which  is  transmuted  into  work  be  to  the  entire  heat 
absorbed  in  the  same  ratio  as  the  difference  between  the 
absolute  temperatures  of  source  and  refrigerator  is  to 
the  absolute  temperature  of  the  source." 

The  second  law  linds  important  application  simply  in 
enabling  us  to  ascertain  the  totaJ  quantity  of  work,  ex- 
ternal and  internal,  required  to  produce  changes  of 
volume  and  energy  in  fluids,  like  the  vajiors,  in  which 
we  cannot  measure  directly  the  internal  forces  and  in- 
ternal work. 

If  the  change  of  sensible  heat  be  called  dS,  that  of 
"  latent  "  heat,  dL,  and  of  external  work  dV,  then  the 
first  law  of  thermodynamics  is  expressed  by  the  equa- 
tions: 

dHz=dS  +  dL  +  dU, (.4) 

and 

dH  —  dS  +  dlV. (B) 

dH  —  dE  +  dU. tO 

where,  in  the  last  two  expressions,  dE:^dS-\-dL,  and  is 
the  variation  of  energy,  actual  and  potential;  while 
dlV^dL-^dV,  and  is  the  total  work  done,  externally 
and  internally.  These  are  primary  and  general  equa- 
tions. 

The  quantity  E  is  often  called  the  intrinsic  energy 
of  the  substance;  L  is  evidently  a  potential  energy; 
while  .?  is  a  form  of  molecular  kinetic,  or  actu.al,  energy, 
which  may  sometimes  be  regarded  as  also  in  a  sense 
potential. 

The  above  are  completely  general  expressions  of  the 
general  fundamental  equation  of  thermodynamics. 

Internal  ivorl;  or  energy,  positive  or  negative, 
is  the  work  performed  in  changing  the  relative 
distances  between  molecules,  atoms  or  corpus- 
cles, or  in  causing  variation  of  their  relative 
velocities,  and  within  the  mass  and  out  of  reach 
of  the  human  senses.  In  the  fundamental  equa- 
tion, it  is  measured  by  dL. 

External  work  is  that  performed  by  mass  or 
molecule,  by  atom  or  corpuscle  against  outside 
resistances,  as  where  steam  expands,  doing  work 
upon  a  piston.  As  indicated  by  the  above  laws, 
it  must  do  so  by  surrendering  an  equivalent 
quantity  of   heat-energy.     Tliis   is   <//('. 

J  leal-energy,  theiiiial  or  dynamic,  is  of  (lie 
same  nature  and  may  be  measured  in  citlicr 
thermal  or  dynamic  units,  foot-pounds  and  kilo- 
grammetres, or  in  Hrilish  or  metric  thermal 
miits  or  "calories."  One  li.  7".  ('.,  expressed  iii 
thermal  units,  is  -78  foot-pnimds  expressed  in 
dynamic  units ;  one  metric  unit,  tlie  calorie,  is 
.3,96832  times  as  great  as  the  Britisli,  or  the 
yi.  T.  U.  is  0.251906  of  the  metric  unit.  The  en- 
gineer often  conducts  his  thermnydyainic  inves- 
tigations in  dynamic  terms;  tlie  physicist  and 
the  chemist  employ  the  thermal ;  the  one  often 
uses  British,  the  otlier  always  adopts  tiic  metric. 
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Wliere  work  is  performed  by  an  expanding  fluid 
upon  a  moving  piston,  the  total  work, 

■where  a  is  the  piston-area,  and  s  is  the  space 
traversed  by  the  piston ;  mean  pressures  cor- 
responding to  the  external  and  the  interna! 
work  being  pe  and  pi  wliile  as=v,  the  volume 
traversed. 


Corliss   Engine   Valve-motion    (1850). 

TItc  Perfect  Gas  is  a  fluid  within  which  no 
internal  work  is  done  with  varying  volumes  and 
which  may  be  defined  by  the  equations,  t'V^=^ 
aT;  pv/T':=a.  In  thermodynamic  equations, 
the  perfect  gas  has  zero  values  of  internal  en- 
ergy and  work.  T  is  absolute  temperature,  p 
and  I'  the  pressures  and  volumes  at  that  tem- 
perature  of  imit  mass. 

Vapors  are  fluids  in  which  the  internal  energy 
and  work  may  be  large,  both  absolutely  and 
relatively,  with  changing  volumes.  Internal  co- 
hesive forces  are  often  not  only  sensible  but  very 
great,  the  internal  latent  heat,  which  simply 
measures  the  internal  work,  when  expanding 
water  into  vapor  of  one  atmosphere  pressure,  as 
an  example,  is  the  equivalent  of  the  work  of 
elevation  of  the  weight  affected  to  a  height  of 
^bout  150  miles.  These  forces,  however,  as  with 
the  gases,  do  not  prevent  the  free  movement  of 
molecules  in  any  direction  and  to  any  extent :  nor 
do  they  fix  the  volume  and  density  of  the  sub- 
stance. 

Liquids  are  fluids  in  which  the  action  of  in- 
ternal molecular  forces  gives  stability  of  vol- 
ume, but  not  of  form,  and  the  energies,  internal 
and  external,  are  thus  limited  to  comparatively 
small  ranges  and  to  comparatively  small  values ; 
while  range  and  values  are  often  enormously 
great  when  the  liquid  becomes  vaporous,  not- 
withstanding rapid  diminution  of  molecular  at- 
tractions. 

Solids  have  stability,  both  of  volume  and  of 
form ;  the  ranges  of  internal  forces  and  of  ener- 
gies are  still  more  restricted  than  with  liquids 
and  their  extent  of  action  and  their  values  are 
still  less  than  in  liquids.  By  accession  of  heat, 
all  solids  become  at  some  definite  point  liquid, 
liquids  become  vapors  and  vapors,  when  "super- 
heated," become  gases.  It  is  to  be  noted  that, 
whenever  a  substance,  of  whatever  class,  alter- 
nately expands  and  contracts  through  a  fi.xed 
range  of  volume,  whatever  its  temperature  or 
the  pressure,  precisely  the  same  amount  of  in- 


ternal energy  is  lost  and  gained  by  variation  of 
volume  against  or  with  the  constant  effort  of  the 
internal  forces. 

Cycle  is,  thermodynamically.  an  operation  in 
which  a  working  substance  passes  through  a 
series  of  changes  of  pressure,  volume  and  tem- 
perature resulting  in  the  final  return  of  the  sub- 
stance to  its  initial  physical  state.  In  this 
operation,  it  is  evident  that  the  net  change  of  in- 
ternal energy  is  zero.  This  process  is  illustrated 
in  heat-engines  in  which  the  working  substance 
is  confined  within  the  working  chamber  and 
therein  passes  through  repeated  cycles  with  repe- 
tition of  the  kinematic  cycle  of  the  machine  it- 
self. Obviously,  also,  where  a  working  fluid 
traverses  a  cycle,  the  presence  or  the  absence  of 
the  quantity  of  interncl  energy  becomes  a  mat- 
ter of  no  importance  when  we  seek  only  to  de- 
termine the  quantity  of  permanent  thermo- 
dynamic transformation.  The  magnitude  and 
effect  of  internal  forces  and  energies  have  no  in- 
fluence upon  the  cfticiency  of  transformation ; 
but  they  have  importance  as  affecting  the  rela- 
tions of  pressure,  volume  and  temperature  and 
the  magnitude  of  the  working  cylinder  and  of 
the  heat-engine  itself.  A  steam,  or  other  vapor, 
engine  is  vastly  more  compact  than  a  gas-engine 
operating  under  similar  thermal  conditions,  un- 
der similar  limiting  e-xternal  pressures.  The 
internal  forces  aft'ecting  water  and  its  vapor  are 
large  and  confine  the  substance,  at  any  stated 
temperature,  to  small  volume  and  give  it  a  high 
density,  relatively  to  its  gas.  In  the  highest 
boiler  pressures  now  usual,  these  forces  are 
about  ten  times  the  gauge  pressure.  At  atmos- 
pheric external  pressure,  they  amount  to  thir- 
teen atmospheres.  These  pressures  cannot  be 
measured  by  any  gauge,  but  may  be  readily  com- 
puted  with   precision    from   easily   ascertainable 


Greene  Engine   (1855). 

data :  they  are  perfectly  well  known,  as  are  the 
specific  volumes  of  the  fluid,  which  are  very 
difficult,  but  not  impossible,  of  direct  measure- 
ment. 
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The  gas-engine  has  the  advantage,  in  com- 
parison with  the  steam-engine,  in  its  higher 
available  temperature  range  and  consequent 
higher  thermodynamic  efficiency. 

The  exact  treatment  of  the  thermodynamics 
of  the  steam-engine  requires  the  use  of  the 
higher  mathematics,  but  the  general  principles 
have  been  given  and  the  following  will  permit 
its  applications  to  be  understood  : 

A  steam-engine  is  a  thermodynamic  system 
in  which  only  thermal  and  dynamic  energies  are 
present  and  operative.  Its  action  is  to  transform 
as  large  a  proportion  as  possible  of  the  heat  sup- 
plied it  into  mechanical  power  and  work.  Each 
pound  of  steam  from  the  boiler  usually  brings 
over  the  equivalent  of  about  0.4  horse-powcr- 
hour    and    each    horse-power-hour   is   the    ideal 


Double-cylinder  Pumping  Engine  (1S78). 


This  corresponds,  for  the  ideal  case,  to  an  effi- 
ciency of  O.JO,  nearly. 

The  external  waste  of  the  steam-engine  is 
usually  considered  to  be  covered  by  an  allow- 
ance of  about  one  B.  T.  C  per  square  foot  per 
hour  per  degree  range  of  temperature,  Fahren- 
heit, or  about  three  calories  per  square  metre, 
altliough,  on  exposed  metal  having  a  rough  sur- 
face, it  may  attain  two  to  three  times  these  fig- 
ures. The  exterior  of  the  cylinder  is  commonly 
lagged  and  the  heads,  if  not  thus  covered,  are 
polished,  thus  minimizing  the  waste.  The  total 
waste,  on  even  small  engines,  has  been  found 
capable  of  being  reduced  to  less  than  3.5  per 
cent,  total,  inclusive  of  engine  and  boiler,  by  the 
use  of  good  non-conducting  coverings.  This 
loss  is  often  quite  unimportant  on  large  engines. 
The  internal  wastes  are  produced 
by  heat-exchanges  between  metal  and 
steam,  at  induction  and  educli^^fi ; 
the  steam  giving  heat  to  the  metal  at 
its  entrance  into  the  cylinder  and 
robbing  the  metal  at  exhaust,  thus 
transferring  heat  often  in  large  quan- 
tities from  the  steam  to  the  exhaust 
side,  very  much  as  leakage  carries  the 
steam  itself  with  its  charge  of  heat. 
The  effect  on  efficiency  is  precisely 
that  of  leakage.  In  this  action,  the 
rylinder-heads  and  the  sides  of  the 
iston,  being  exposed  to  the  widest 
range  of  temperature  and  for  the 
longest  periods,  are  most  fruitful  of 
waste ;  the  cylinder,  proper,  and  es- 
ecially  its  middle  portion,  wastes 
kast.  The  total  loss  is  a  function  of 
the  temperature  range,  the  time  of 
txposure  to  transfer,  and  the  quality 
of  steam,  and  of  the  ratio  of  expan- 
sion which  measures  rudely  the  quan- 
tity of  steam  per  unit  weight  of 
metal.     In  any  one  engine  it  may  be 


equivalent  of  the  heat-content  of  about  2.3  stated,  as  a  rough  approximation,  that  the  con 
pounds,  a  kilogram,  nearly,  of  boiler  steam. 
Of  this  heat,  a  part,  which  is  precisely  measured 
by  the  area  of  the  indicator  diagram,  is  con- 
verted into  useful  work  and  an  "efficiency"  is 
attained  measured  by  the  ratio  of  the  useful  to 
the  supplied  energy  in  common  units.  Thus: 
where  23  pounds  of  steam  per  hour  are  de- 
manded per  horse-power  developed,  in  the  case 
assumed,  the  efficiency  is  10  per  cent;  the  heat 
supplied  being  that  furnished  from  the  fuel  and 
measured  by  the  difference  between  the  "total 
heat"  of  the  feed-water  at  condenser  tempera- 
ture and  that  of  the  steam  in  the  boiler. 

The  nine  tenths  which  fails  of  utilization  is 
composed  of  a  variety  of  wastes,  including  the 
thermodynamic,  that  portion  of  the  heat  reach- 
ing the  steam-cylinder  and  actually  acting  upon 
the  piston  which  is  not  converted  into  indicated 
work,  the  waste  by  conduction  and  radiation  ex 


densation  is  a  constant  quantity  at  all  expan- 
sions. It  may  be  treated  as  either  a  constant 
leakage  or  as'  a  constant  loss  of  work  measur- 
able bv  an  equivalent  back-pressure.  A  com- 
mon value  of  this  leakage  may  be  taken,  in 
pounds,  as  not  far  from  0.02  B.  T.  L'.,  per 
square  foot  of  surface  exposed  at  cut-off,  per 
minute  per  Fahrenheit  degree  of  lemperaturc- 
range.  As  a  fraction  of  the  steam  supplied,  it  is 
approximately  proportional  in  any  given  engine 
to  the  square  root  of  the  ratio  of  expansion. 
Wilh  various  types  of  engine,  it  ranges  from  25 
or  30  per  cent,  with  simple  engines  of  moderate 
size  to  10  per  cent,  in  mulliple-cylinder  engines 
of  modern  construction  as  a  minimum.  In  steam 
pumps  and  very  small  engines,  it  may  amouni  to 
more  than  the  whole  amount  of  steam  taken  in, 
for  thermodynamic  action.  These  machines, 
demanding  100,  and  even  sometimes  150  or  more 


tcrnally,  and  the  waste  by  the  transfer  of  heat     pounds    of    steam    per    li.    /".    In:,    waste    thre 

between  the  met;il  of  the  cylinder  and  the  work-      -        ■  -  .      .      -.-.     «     - 

ing  fluid.  These  quantities  in  a  good  example 
may  be  taken  as  follows,  the  friction  wastes  of 
the  machine  itself  being  included: 


Available    lie.itcncrgy 
from  the  boiler 100 


Thermodynamic  w.istcs.  70 

Internal    thermal    loss..  )o 

ICxternal    waste 5 

friction    i 

meful    work 13 


fourths  or  more  by  "leakage"  of  heal.  The  "rec- 
ord-breaking" engines  of  large  size  and  superior 
design  demand  as  liille  as  lo  lo  12  pounds,  ap- 
proximating 200  B.  T.  r.  per  //.  />.  Iir. 

The  velocity  of  heat-excli;inRc  in  this  man- 
ner is  many  limes  greater  than  in  transfers 
across  the  i)oik-r  healing  siufaces.  It  is  the 
most  rapid  known  form  of  condensation  of 
steam,  and  is  often  10  times  as  rapitl  as  the  pro- 
duction of  steam  in  the  boiler  supplying  it. 


STEAM  AND  STEAM-ENGINES 


The  conditions  of  maximum  efficiency  are 
mainly  two :  the  reduction  to  the  practicable 
minimum  of  the  thermodynamic  waste  by  in- 
creasing in  all  possible  ways  the  area  of  the  in- 
dicator diagram  per  unit  of  steam  supplied,  and 
by  minimizing  the  wastes  of  heat  between  boiler 
and  engine-piston.  The  first  includes  the  in- 
crease of  the  initial  pressure,  with  decrease  of 
back-pressure  and  adjustment  of  the  ratio  of  ex- 
pansion of  the  steam  to  the  range  thus  secured ; 
the  second  involves  reduction  of  conduction  and 
radiation  by  use  of  suitable  non-conducting  cov- 
erings of  heated  surfaces,  protection  from  cool- 
ing influences  and  reducing  "cylinder  condensa- 
tion" by  drying  and  superheating  the  steam,  by 
increasing  the  speed  of  engine  and  by  diminish- 
ing the  heat-exchanges  between  metal  and  steam 
by  fine  finish  of  surfaces,  and,  where  practicable, 
by  interposition  of  non-conducting  material,  as 
was  done  by  Smeaton  and  attempted  by  later  in- 
ventors. 

"Mechanical  efficiency,"  the  ratio  of  work 
transmitted  from  the  piston  to  the  point  of  use- 
ful   application,    ranges    from    95    per    cent    in 


place  and  purpose  of  which  the  type  is  such  that 
no  practicable  substitution  will  permit  the  sup- 
ply of  the  demanded  power  at  lower  total  oper- 
ative costs,  including  interest  on  first  cost,  a 
sinking  fund  to  provide  for  replacement  at  the 
end  of  its  period  of  use,  and  annual  operating 
expense ;  and  that  size  of  engine  is  on  the  whole 
best,  variation  from  which  in  the  direction  of 
either  increased  or  lessened  size  will  increase 
that  total  expense  of  operation.  In  the  latter 
case,  the  gain  by  reduction  of  size  will  be  more 
than  compensated  by  the  loss  due  to  its  reduced 
efficiency.  The  best  engine  is  that  which  will 
give  largest  returns  on  the  capital  invested,  add- 
ing most  effectively  during  its  life  to  the  divi- 
dends obtainable  from  the  "plant"  of  which  it 
forms  a  part. 

The  adjustment  of  the  ratio  of  expansion  of 
the  steam  to  the  requirements  of  ma.ximum  effi- 
ciency is  the  vital  problem  of  the  designing  en- 
gineer and  the  purchaser  of  the  engine.  In  the 
ideal  case  of  the  purely  thermodynamic  ma- 
chine, this  ratio  is  that  of  the  initial  to  the  back- 
pressure, very  nearly,  and  the  terminal  pressure 


Parsons'    Steam-turbine    (1885-1895). 


direct-acting  engines  as  a  ma.ximum,  to  85  per 
cent  with  the  older  non-condensing  engines.  It 
is  made  a  ma.ximum  and  friction  reduced  to  a 
minimum  by  careful  design,  and  especially  by 
securing  constant,  complete  and  free  lubrication ; 
usually,  in  the  best  cases,  by  a  circulatory  flow 
of  oil,  flooding  the  bearings  and  returned  by 
pumps  to  the  source,  through  a  filter,  to  be 
again  distributed  to  the  rubbing  surfaces  of  the 
engine.  The  lost  work  is  the  less,  as  the  pres- 
sures are  higher  within  limits  determined  by  the 
nature  of  the  materials,  as  the  lubricant  is  bet- 
ter adapted  to  its  intended  purpose,  and  as  the 
flow  is  more  liberal  where  reaching  the  rub- 
bing parts.  The  highest  values  of  the  coeffi- 
cient of  friction  are  often  ten  and  sometimes 
twenty  times  the  lowest  and  the  careful  atten- 
tion of  the  engineer  to  this  detail  is  always  well 
.compensated. 

The  ultimate  limit  of  economy  in  operation, 
with  any  class  of  engine,  is  fixed  by  financial 
considerations,  and  the  principle  involved  in  de- 
ff-rmining  the  limit  may  be  thus  expressed : — 

That  engine  is  most  perfectly  adapted  to  its 


on  the  expansion-line  should  coincide  with  the 
back-pressure.  For  maximum  economy  of  fuel, 
this  expansion  ratio  should  be  reduced  in  propor- 
tion, closely,  to  the  loss  by  heat-wastes  between 
boiler  and  piston.  For  maximum  efficiency  from 
the  financial  point  of  view,  a  still  further  reduc- 
tion is  required  in  proportion  to  the  relation  of 
the  operating  costs  apart  from  those  of  steam- 
making  to  those  of  engine-operation  proper. 
Thus,  in  the  thermodynamic  case,  with  initial 
and  final  pressures,  respectively,  10  atmospheres 
and  one.  the  ratio  is  reduced,  often  from  about 
ten  to  seven  or  eight  by  initial  condensation  and 
minor  wastes,  and  to  si.x  by  adjustment  to  that 
value,  departure  from  which,  in  either  direction, 
would  increase  total  costs  of  the  horse-power- 
hour. 

With  condensing  engines,  the  ideal  ratio 
might  be  40  or  50,  while  the  ratio  for  maxi- 
mum duty  would  be  not  above  20,  and  the 
best  ratio,  from  the  point  of  view  of  the  treas- 
urer, might  be  not  above  12  or  15.  The 
accuracy  with  which  the  designing  and  con- 
structing engineer  determines  the  adjustment  for 
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maximum  financial  efficiency  is  a  measure  of  his 
ability  and  skill  and  a  gauge  of  his  success  in 
solving  his  problem.  With  each  standard  con- 
struction, experience  usually  enables  the  engi- 
neer to  satisfactorily  determine  the  proper  solu- 
tion of  this  problem. 

The  case  of  the  steam-turbine  exhibits  here 
one  of  its  essential  peculiarities.  The  ratio  of 
expansion  is  fixed  by  the  conditions  of  its  de- 
sign, construction  and  operation  and  is  neces- 
sarily the  ratio  of  initial  to  back-pressure  if 
properly  constructed.  The  maximum  efficiency 
of  the  turbine  is  obtained  at  its  maximum  power 
and  it  possesses  the  same  inherent  inflexibility 
as  the  hydraulic  turbine,  if  of  other  than  the 
"partial"  class,  in  which  latter  case  power  is 
adjusted  to  load  by  varying  the  number  of  noz- 
zles or  supply-passages  in  action.  It  has  the 
same  possibilities  of  adaptation  as  has  the  hy- 
draulic with,  further,  available  recourse  to  in- 
termittent supply,  as  with  the  Parsons  turbine, 
a  plan  unavailable  with  the  hydraulic  machine, 
as  an  element  of  regulation.  The  steam-turbine, 
also,  is  not  subject  to  internal  condensation  as  all 
its  elements,  when  in  steady  operation,  maintain 
a  constant  temperature.  Its  economic  theory  is 
thus  greatly  simplified.  Its  financial  theory  sim- 
ply dictates  the  construction  of  a  light,  rapidly 
moving  vane  and  a  minimum  cost  of  application 
to  its  work,  to  operation  and  to  maintenance,  as 
a  total.  See  Rotary  Steam  Engine. 
R.  H.  Thurstom, 
Cornell  University. 

Steam-Engine  Terms.  The  Construction  and 
operation  of  the  various  appliances  and  ijrincipal 
pans  of  a  steam-engine  are  specifically  described. 
in  their  connection  with  and  application  to  the 
locomotive,  in  the  article  under  the  title.  Loco- 
motive, Design  and  Construction  of  the 
Modern,  in  this  Encyclop;cdia. 

Steam  Gauge.  —  See  Steam-Engines. 

Steam  Hammer.     See  Hammer. 

Steam  Heating.     See  He.\ting  and  Venti- 

LAIION. 

Steam  Jacket,  a  space  filled  with  steam 
surrounding  the  cylinder  of  a  steam-engine; 
from  it  heat  passes  into  the  cylinder  and  pre- 
vents the  condensation  of  steam  which  would 
otherwise  take  place  during  expansion. 

Steam  Navigation.    See  Steam  Vessels. 

Steam-ships.     See  Steam  Vessels. 

Steam  Turbine.  Sec  Steam  and  Steam-en- 
cine;  Turbine, 

Steam  Vessels.  The  paddle  wheel  was 
in  use  for  the  propulsion  of  a  vessel  long  be- 
fore the  application  of  steam  to  navigation. 
In  the  war  galleys  of  the  ancient  Egyptians  and 
Romans  there  were  wheels  operated  by  hand 
power  through  a  windlass ;  and  in  one  of  the 
Punic  wars  the  Romans  transferred  an  army 
to  Sicily  upon  vessels  moved  by  wheels  that 
were  operated  by  oxen.  Prince  Rupert,  after 
retiring  from  his  military  life,  had  a  boat  con- 
structed on  the  Thames  River,  prior  to  1680, 
that  was  propelled  by  paddle  wheels,  which  were 
driven  by  horse  pnwer.  It  is  thus  clear  that 
some  form  of  paddle  wheel  for  propulsion  was 
made  use  of  long  before  the  steam-engine  was 
in  service.  The  Marquis  of  Worcester  had  ex- 
perimented with  the  steam-engine  from  about 
1655.     He  died  in   1667  leaving  a  manuscript  in 


which  he  says:  "By  this  I  can  make  a  vessel 
of  as  great  burthen  as  the  river  can  bear  to  go 
against  the  stream.  .  .  .  And  this  engine 
is  applicable  to  any  vessel  or  boat  whatsoever, 
without  therefore  being  made  on  purpose. 
.  .  .  It  roweth,  it  draweth,  it  driveth,  to  pass 
London  Bridge,  against  the  stream  at  low 
water." 

Early  Steamboats. —  The  e.xperiment  nar- 
rated many  years  ago  of  Blasco  de  Garay  in 
1543  at  Barcelona  moving  a  vessel  by  steam 
power,  has  long  since  been  looked  upon  with 
doubt.  This  was  100  years  before  the  steam- 
engine  was  put  to  any  practical  use  even  in 
its  crude  form.  Denis  Papin  and  Thomas 
Savary  had  mentioned  the  application  of  steam 
to  navigation  about  1690,  and  the  former  is 
said  to  have  applied  it  on  a  model  at  a  later 
date.  In  1736  Jonathan  Hull  of  England  ob- 
tained a  patent  upon  what  would  be  termed  a 
stern  wheel  boat  for  towing  purposes ;  but  as 
the  steam-engine  at  that  time  was  not  in  a  form 
to  adapt  it  for  a  vessel,  and  as  it  is  said  he 
never  made  a  model  of  his  invention,  nor  car- 


Stevens'  Screw  Steamer  (1804). 

ried  on  any  experiments  to  develop  his  patent, 
it  is  not  clear  where  the  claim  appears  of  his 
being  the  inventor  of  the  steamboat.  Experi- 
ments were  made  in  France  from  1759  to  1781 
by  Gencvois  and  Perrier,  when  the  Marquis  de 
JoufTrey  built  on  the  river  Saone  a  steamboat 
of  150  feet  long  by  15  feet  wide,  with  which 
he  made  several  experiments  covering  a  period 
of  over  a  year,  but  defects  developed  in  the 
m.ichinery  so  serious  that  caused  the  project 
to  be  abandoned.  Patrick  Miller  of  Scotland 
in  17S8  had  a  double  hull  boat  constructed  25 
feet  long  and  7  feet  broad,  and  fitted  with  a 
steam-engine,  under  the  supervision  of  William 
Symington.  It  succeeded  so  well  that  he  built 
the  next  year  a  larger  double  hull  boat,  and  a 
trial  was  made  on  tlie  Forth  and  Clyde  Canal 
in  the  summer  of  1789.  when  .seven  miles  an 
hour  was  made.  The  boat,  the  wheels,  and 
the  engine  were  so  ill  proportioncil  to  each 
other  that  the  wheels  were  coutinually  lireaking, 
and  the  hull  sufTered  so  much  from  the  strain 
imparled  by  the  machinery  as  to  be  in  danger 
of  sinking.  The  trial  was  not  considered  to  be 
a  success,  and  the  vessel  was  sliortly  after  laid 
aside.  It  was  now  over  10  years  before  any 
furlhcr  trials  were  made  in  Great  Britain.  It 
will  be  noted  that  John  Fitch's  experiments 
began  in  178^).  and  Patrick  Miller  did  not  begm 
until  some  two  years  later.     In  180J  Lord  Dun- 
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das,  one  of  the  proprietors  of  the  Forth  and 
Clj'de  Canal,  had  a  stern  wheel  boat  built  to 
tow  the  canal  boats  on  the  canal,  instead  of 
towing  with  horses,  and  named  Charlotte  Dun- 
das.  The  vessel  was  fitted  with  an  engine  of 
22  inches  cylmder  by  4  feet  stroke.  The  trial 
was  made  in  ^larch  1802  with  two  boats  in 
tow,  and  ZV2  miles  per  hour  was  made  for  a 
distance  of  nearly  20  miles.  This  was  not 
thought  to  be  satisfactory  in  every  regard,  so 
the  vessel  was  put  out  of  service.  There  was 
one  feature  of  its  use  that  was  looked  upon 
with  apprehension  and  that  was,  it  threatened 
the  banks  of  the  canal  from  the  violent  agita- 
tion of  the  water  produced  by  the  paddle  wheel. 
It  was  now  10  years  further  before  another 
steam  vessel  was  built  in  Great  Britain,  and  in 
the  meantime  Livingston  and  Fulton  had  con- 
structed four  steamboats  for  the  Hudson  River, 
and  the  Raritan  for  the  New  Jersey  line,  and 
the  New  Orleans  for  the  western  rivers ;  while 
John  Stevens  had  built  the  Phenix  and  sent 
her  to  sea  from  New  York  to  Philadelphia,  Pa. 
This  vessel  was  built  in  1813  at  Glasgow  by 
John  Wood  for  Henry  Bell,  and  was  the  first 
successful  steam  vessel  in  Great  Britain.  The 
hull  was  42  feet  long  by  11  feet  beam  and  5 
feet  6  inches  deep,  and  named  Comet.  By 
means  of  spur  wheel  gearing  the  power  was 
transmitted  to  two  pairs  of  paddles.  As  tliis 
arrangement  proved  to  be  unsatisfactory  the 
vessel  was  fitted  with  a  single  pair  of  wheels, 
and  the  hull  was  lengthened  to  60  feet,  and  the 
engine  power  increased.  The  speed  of  this  ves- 
sel was  originally  five  miles  per  hour.  The  first 
iron  hull  steam  vessel  built  in  Great  Britain 
■was  in  1822  named  the  Aaron  Manby,  built  at 
the  Horsley  Iron  \^"orks  near  Birmingham. 
The  vessel  was  166  feet  long  and  16  feet  beam, 
and  fitted  with  a  30  horse-power  engine  operat- 
ing "Oldham's  Revolving  Oars  that  enter  and 
leave  the  water  edgewise." 

First  American  Steam  J'csscls. —  The  period 
when  the  first  experiment  with  a  steam  vessel 
in  the  L'nited  States  was  made,  so  far  as  the 
mechanical  side  was  concerned,  was  anything 
but  inviting  to  those  interested.  There  was 
not  in  the  United  States  at  the  time  one  steam- 
engine  in  use,  and  it  is  doubtful  if  the  first 
principles  of  its  working  w'ere  understood.  The 
American  people  were  comparatively  poor  at 
this  time,  having  but  a  few  years  prior  to  this 
date  returned  to  the  peaceful  pursuits  of  life 
after  the  long  and  costly  War  of  the  Revolution. 
After  a  few  years  the  "steam  mania"  broke 
out,  and  the  application  of  steam  to  navigation 
was  under  trial.  To  John  Fitch  of  Connecticut 
must  be  given  the  credit  for  the  first  steamboat 
in  the  United  States,  imperfect  as  it  was.  He 
made  his  first  trial  on  22  Aug.  1787.  but  was  not 
able  to  attain  more  than  three  miles  an  hour. 
This  boat  was  propelled  "by  12  oars  or  paddles 
five  and  a  half  feet,  which  work  perpendicularly 
and  are  represented  by  the  stroke  of  the  paddle 
of  a  canoe."  Then  in  1789  another  boat  was 
built  that  was  fitted  with  more  power,  that  de- 
veloped on  trial  a  rate  of  speed  of  eight  miles 
an  hour.  These  experiments  were  carried  on 
bv  a  company  who  furnished  the  capital  for  the 
enterprise,  and  not  meeting  with  the  success 
anticipated  after  three  years'  labor,  refused  to 
advance  any  more  funds  for  the  further  prose- 


cution of  the  enterprise,  thus  leaving  Fitch  to 
carry  on  his  trials  on  his  own  account.  This 
he  did  for  a  short  time  only,  as  he  was  unable 
to  procure  the  means  for  the  necessary  changes 
in  the  vessel,  and  it  was  the  financial  condition 
that  finally  forced  him  to  abandon  the  whole 
business.  He  made  an  experiment  on  the  Col- 
lect Pond  in  New  York  in  a  common  yawl 
boat,  with  both  side  wheels,  and  it  is  claimed 
with  a  sort  of  propeller  in  the  stern  of  the 
boat.  Nothing  seems  to  have  come  from  these 
later  experiments.  Fitch  has  been  described  as 
having  been  brought  up  from  manhood  as  a 
watchmaker,  and  being  fond  of  mechanics 
through  the  prosecution  of  his  trade,  he  was 
continually  experimenting  along  different  lines, 
and  at  last  drifted  into  the  application  of  steam 
to  navigation.  He  no  doubt  had  a  small  know- 
ledge of  the  steam-engine,  but  his  peculiar  dis- 
position, with  his  intemperate  habits,  ever  urged 
on  by  his  impulses,  kept  him  groping  in  the 
dark  with  his  experiments,  and  subjected  him 
to  many  disappointments  and  trials.  There  is 
no  doubt  he  accomplished  more  in  propelling 
his  boats  than  some  others  have  done  at  a  later 
date.  This  man  of  misfortune,  after  spending 
years  in  poverty  and  distress,  took  up  his  resi- 
dence at  Bardstown,  Ky.,  where  he  died  about 
I  July  1798.  Tames  Runisey,  a  native  of  Mary- 
land, and  a  strong  competitor  in  the  experimen- 
tal stage  of  steam  navigation  with  John  Fitch, 
constructed  in  1784  a  boat  that  was  propelled 
by  cranks  and  a  series  of  "setting  poles."  This 
project  was  soon  abandoned.  In  1787  he  con- 
structed a  boat  about  50  feet  long,  that  was 
propelled  by  admitting  water  through  a  trunk 
on  the  keelson  of  the  vessel,  and  by  means  of 
a  steam  pump  discharging  it  at  the  stern.  This 
boat  was  never  put  to  any  practical  use.  Leav- 
ing the  United  States  to  his  opponent.  Rurasey 
sailed  for  London,  where  he  built  another  ves- 
sel, but  he  died  before  its  trial  in  1793.  To 
Oliver  Evans  of  Pennsylvania  must  be  given 
some  credit  for  his  trials  in  steam  navigation. 
His  early  attempts  in  the  application  of  steam 
were  more  directed  to  mill  work  and  steam 
wagons,  but  it  would  appear  that  after  Fitch 
began  his  trials  Evans  took  up  the  same  line  of 
experiments.  But  the  results  obtained  from  his 
labors  do  not  appear  to  have  been  very  satis- 
factory. After  he  had  constructed  an  engine 
in  1801  that  gave  fairly  good  results  for  manu- 
facturing purposes,  he  was  called  on  the  next 
year  to  construct  an  engine  of  g  inches 
cylinder  by  36  inches  stroke,  for  a  boat  of  80 
feet  long  and  18  feet  beam,  built  in  Kentucky 
for  Capt.  James  McKeever,  U.  S.  N.,  and  Louis 
■Valcourt,  and  floated  to  New  Orleans,  La.  Be- 
fore the  vessel  was  completed  the  river  had 
fallen  so  much  as  to  leave  the  vessel  high  and 
dry  on  shore.  The  engine  and  boiler  were 
taken  out  and  placed  in  a  saw-mill,  where  they 
were  in  use  until  the  mill  was  destroyed  by  fire. 
It  would  seem  as  though  Oliver  Evans  by  this 
unfortunate  accident  was  robbed  of  the  credit 
of  having  the  first  successful  steamboat  in  op- 
eration nearly  five  years  before  the  Clermont 
was  placed  on  the  Hudson  River.  In  1804  he 
constructed  for  the  city  of  Philadelphia  a  ma- 
chine for  dredging  the  slips  of  the  city.  The 
machinery  was  fitted  in  place  on  a  large  scow, 
30  feet  long  by  12  feet  beam,  and  was  driven  by 
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1.  Engines  nf  tlic  Kus.sian  twiii-scriw  Sliiinii.r  "Sinolciisk." 

2.  Engines  of   II.  M.  S.  "LancnstiT." 
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a  stern-wheel  that  was  operated  by  a  small 
steam-engine.  It  was  driven  down  the  Schuyl- 
kill River  to  the  Delaware  River,  and  up  the 
latter  river,  in  all  some  14  or  15  miles. 

Robert  Fulton. —  After  the  withdrawal  of 
Fitch  from  tlie  activities  of  steam  navigation, 
and  the  death  of  Rumsey,  there  does  not  seem 
to  have  been  that  mania  for  the  application 
of  steam  to  navigation.  It  languished  for  a 
time,  but  not  long:  for  Robert  R.  Livingston  of 
New  York  was  granted  by  the  New  York  legis- 
lature the  exclusive  privilege  of  navigating  the 
waters  of  the  State  with  a  vessel  propelled  by 
steam.  Livingston  was  a  man  of  wealth,  and 
had  a  taste  for  mechanics.  He  was  associated 
with  John  Stevens  and  Nicholas  J.  Roosevelt 
in  experiments  with  a  steamboat  that  year,  but 
(he  results  were  unsatisfactory.  Other  trials 
were  made  tlie  ne.xt  year  with  another  vessel, 
but  with  no  better  success.  The  grant  by  the 
State  had  now  expired.  Robert  R.  Livingston 
had  been  appointed  minister  to  France,  and 
while  there  had  met  Robert  Fulton,  who  had 
been  engaged  in  experiments  with  the  applica- 
tion of  steam  to  navigation,  among  other 
things,  and  in  1803  made  a  trial  with  a  boat 
propelled  by  paddle  wheels,  which  showed  with 
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improvement  in  the  engine  they  might  look  for 
better  results.  During  the  same  year  Living- 
ston had  the  legislative  privileges  restored  to 
him  and  Fulton,  for  two  years,  by  the  legisla- 
ture. .'Xs  those  were  not  complied  with,  it  was 
extended  in  1807  for  two  years.  John  Stevens, 
then  of  New  York,  but  later  of  Hobnkcn, 
-M.  J,,  was  also  a  man  of  large  means,  with  a 
mechanical  turn  of  mind.  His  trials  with  tUe 
screw  propeller  began  in  1802  and  lasted  tnilil 
some  time  in  1806.  He  was  doomed  to  disap- 
pointment in  these  trials  like  most  of  the  early 
experimenters,  for  the  want  of  proper  tools  and 
workmen  to  execute  the  work,  but  he  met  with 
some  degree  of  success.  This  was  the  first 
practical  application  of  the  propeller  to  a  ves- 
sel. Robert  Ftdton  before  leaving  Europe  in 
1806  had  parts  of  a  steam-engine  built  to  his 
order  by  Boulton  &  Watt  of  I'lirmingham,  Eng- 
land, that  were  shipped  to  New  \nrk.  He  had 
the  hull  of  a  vessel  cnnstructcd  at  New  'S'ork  in 
1806-7,  and  the  engine  from  Bnnltnn  &  Watt 
was  fitted  on  board.  This  vessel  was  named 
North  River  Steamboat  of  Clermont.  It  was 
140x16x7  feet  deep,  and  the  engine  having 
a  bell  crank  motion,  had  a  cylinder  of  24  inches 
diameter  and  4  feet  stroke.  Her  trial  trip 
from  New  York  to  Albany  was  commenced  on 


17  Aug.  1807.  The  vessel  was  enlarged  during 
the  following  winter.  The  success  of  Robert 
Fulton  dates  from  the  time  of  the  adoption  of 
the  side  wheels  as  the  propelling  agency  in  his 
experiments.  This  means  of  propulsion  had 
been  on  trial  in  this  country  prior  to  their  use 
by  Robert  Fulton,  and  to  these  early  experi- 
menters should  be  given  some  credit  for  their 
trials.  As  early  as  1789  Nathan  Reed  tried 
side  wheels  on  a  small  boat  driven  by  hand 
power  at  Danvers,  Mass.,  and  Samuel  Morey  of 
New  Hampshire,  in  1797  at  Bordcntown,  N.  J., 
had  constructed  a  small  steamboat  that  was 
"propelled  by  the  means  of  two  wheels,  one  on 
each  side.  The  shaft  ran  across  the  boat,  with 
the  crank  in  the  middle,  worked  from  the  beam 
of  the  engine."  Then  Nicholas  J.  Roosevelt, 
■who  had  been  interested  in  the  early  experi- 
ments with  Livingston  and  Stevens,  suggested 
the  use  of  side  wheels  in  one  of  the  trials. 
But  no.  They  w^ere  not  at  this  time  ready  for 
so  simple  a  means  of  propulsion.  The  latter 
undoubtedly  knew  what  had  been  done  in  this 
line  by  those  preceding  them,  and  made  use 
of  the  infonnation  when  adopting  the  side 
wheels.  As  there  was  no  part  of  tlie  original 
Clermont  that  was  an  invention  of  Robert  h'nl- 
ton,  though  he  obtained  patents  at  a  subsequent 
date  on  improveinents.  his  theoretical  knowledge 
of  steam  navigation  and  its  adaptation  to  prac- 
tical purposes  was  the  cause  of  his  success.  He 
knew  very  nearly  all  that  had  been  done  in  the 
way  of  experiments,  and  his  ability  lay  in 
selecting  those  features  that  w-ere  of  value  and 
bringing  them  together  so  they  were  first  seen 
in  the  Clermont.  He  must  certainly  have  had 
mechanical  ability  of  no  mean  order  for  that 
day  to  have  accomplished  so  much  at  one  stroke. 
The  first  comjilele  American-built  steamboat, 
both  hull  and  machinery,  was  the  Phenix.  con- 
structed in  1808  by  John  Stevens:  and  as  Fid- 
ton  held  the  exclusive  privilege  of  New  York 
waters  for  steam  vessels,  Stevens  sent  the  ves- 
sel around  to  the  Delaware  River,  leaving  New 
York  8  June  1809.  to  form  part  of  a  line  between 
New  York  and  Philadelphia.  About  the  sanifr 
time  the  Raritan  was  built  to  run  from  New 
York  to  New  Bnmswick,  N.  J.,  to  form  the 
New  York  end  of  the  New  York  and  Philadel- 
phia line.  This  vessel  was  run  in  the  interest 
of  the  New  York  monopoly. 

Early  Fcrry-honls. —  I'ulton  and  his  asso- 
ciates, or  the  North  River  Steamboat  Company, 
met  much  opposition  in  the  prosecution  of  their 
enter[)rise,  and  it  became  so  bold  after  a  time 
in  placing  obstacles  in  the  way,  during  the 
running  of  their  vessels,  that  they  were  com- 
pelled to  resort  to  the  legislature  of  the  State 
for  a  law  to  protect  them  in  their  lawful  rights. 
There  was  one  company  who  built  two  bn;ils 
that  were  originally  fitted  with  experimental 
engines,  that  were  removed  almost  as  soon  as 
erected  on  board,  and  steam-engines  and  boilers 
substituted,  in  defiance  of  the  rights  of  the  Ful- 
ton company,  to  be  operated  in  the  Slate.  .Vfler 
three  years  in  the  courts  the  vessels  were  de- 
livered into  the  possession  of  the  Fulton  com- 
pany, who  broke  them  up.  This  exclusive 
privilege  was  the  cause  of  a  petition  being  laid 
before  the  New  York  legislaHire  in  1814  by 
Aaron  Ogden  of  New  Jersey,  who  desired  to 
run  a  steamlxiat  on  his  ferry  to  Elizabetlitown, 
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N.  J.;  but  was  prevented  by  Livingston  &  Ful- 
ton. The  matter  was  at  length  compromised 
so  that  Ogden  ran  his  boat.  He  had  a  partner 
in  his  ferry  property  named  Thomas  Gibbons  of 
Savannah,  Ga.,  who  opened  an  opposition  line 
to  Ogden,  and  it  was  on  this  route  and  line 
Cornelius  Vanderbilt  began  his  steamboat  ca- 
reer. This  opposition,  commenced  in  iSiS,  was 
the  cause  of  the  lawsuit  that  was  carried  to 
the  United  States  Supreme  Court,  where  in 
1824  a  decree  was  entered  against  Ogden,  thus 
breaking  down  the  steamboat  monopoly.  The 
steam  ferry-boat  was  first  brought  into  use  by 
Robert  Fulton,  on  the  Fulton  ferry  running 
from  New  York  to  Brooklyn  in  May  1814. 

Hudson  River  Boats. —  After  the  waters  of 
the  United  States  were  thrown  open  to  the  free 
navigation  of  steamboats  in  1824,  the  number  of 
steam  vessels  increased  on  the  Hudson  River, 
as  that  was  the  most  expeditious  mode  of  travel 
from  New  York  to  Albany,  as  well  as  the  best 
patronized  channel  of  travel  from  the  seaboard 
to  the  Western  States,  that  were  just  then  being 
opened  to  the  settler.  The  new  vessels  were 
great  improvements  over  the  vessels  of  the  North 
River  Company,  that  now  in  many  instances  be- 
came tow-boats.  For  nearly  10  years  later  sev- 
eral lines  were  formed  that  were  well  backed 
financially  for  that  period,  until  in  1832,  when 
they  were  all  consolidated.  In  1835  the  People's 
Line  was  opened  with  the  Westchester  and  the 
Emerald.  The  most  noted  of  the  boats  of  this 
period  were  the  Swallow  and  the  Rochester, 
that  were  rivals  on  the  New  York  and  Albany 
route,  and  for  several  years  were  very  often 
engaged  in  racing.  This  was  the  opening  stage 
of  that  fierce  rivalry  between  the  lines  on  the 
river  that  was  so  well  known  for  many  years, 
when  at  times,  so  intense  has  been  the  competi- 
tion, passengers  have  been  transported  the 
entire  length  of  the  navigable  river  free  of  cost 
of  carriage.  This  lasted  until  1852,  when  the 
steamboat  law  went  into  effect,  which  brought 
the  operation  of  our  steamboats  under  the 
United  States  law.  .\nA  it  was  well  it  did  even 
at  that  late  date.  The  completion  of  the  Hud- 
son River  Railroad  in  the  latter  part  of  1851 
had  a  great  effect  in  diminishing  the  number  of 
steamboats  on  the  river.  Since  then  the  busi- 
ness on  the  river  has  been  in  the  hands  of 
companies  that  have  been  strong  financially,  L'ld 
who  have  catered  to  the  public  travel  with  the 
better  class  of  vessels  suited  to  the  service. 
The  present  day  line  was  started  in  1863  with 
the  City  of  Albany,  and  was  incorporated  in 
1879.  The  present  boats  of  the  line,  the  New 
Y'ork  and  the  Albany,  are  the  finest  and  the 
most  speedy  steamboats  that  have  ever  been  on 
the  river.  The  People's  Line  of  night  boats, 
or  New  Jersey  Steamboat  Company,  had  built 
in  1896  the  .Adirondack,  that  was  a  marked  ad- 
vance upon  the  form  of  the  previous  vessels  of 
the  line.  Their  first  steel  hull  vessel,  the  C.  W. 
Morse,  is  now  nearing  completion,  and  both 
these  vessels  are  certainly  a  credit  to  the  line. 
There  have  been  at  different  periods  several 
fine  boats  on  the  river  to  the  lower  landings,  and 
possessed  of  high  speed,  that  may  be  mentioned, 
such  as  the  Mary  Powell,  the  Thomas  Powell, 
and  the  Alida. 

Long  Island  Sound. —  Communication  by 
■water   on    Long    Island    Sound    dates    back    to 


1813-14  when  the  Fulton  was  constructed  for 
service  from  New  York  to  New  Haven,  but  on 
account  of  the  War  of  1812  and  the  activity  of 
the  British  naval  vessels  oft'  our  coast  at  the 
time,  it  was  deemed  prudent  to  postpone  the 
opening  of  the  new  line.  It  was  not  until  21 
March  1815  that  the  vessel  was  placed  on  the 
route.  In  1818  the  Connecticut  was  brought 
out  in  the  same  interest,  and  rim  from  New 
York  to  New  Haven,  while  the  Fulton  was  run 
from  New  Haven  to  Norwich,  Conn.,  as  it  was 
considered  unwise  to  run  a  boat  on  such  a  long 
route  as  from  New  York  to  Norwich,  Conn., 
at  that  time.  These  vessels  thus  ran  until  pre- 
vented by  the  passage  of  the  retaliatory  law 
by  Connecticut  in  1822.  when  they  ran  to 
Providence,  R.  I.  The  United  States  was  pur- 
chased in  1822  by  New  Haven  parties  and  ran 
to  Byram  Cave,  N.  Y.,  and  this  service  con- 
tinued until  the  exclusive  privilege  of  Fulton 
and  others  was  declared  unconstitutional,  when 
the  vessel  was  run  direct  from  New  York  to 
New  Haven.  This  was  the  beginning  of  the 
New  Haven  Steamboat  Company.  Other  ves- 
sels followed  of  improved  construction,  and 
larger  and  better  accommodations.  They  had 
their  periods  of  opposition  and  low  fares  as  on 
other  important  routes.    The  finest  vessel  that 
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has  thus  far  been  on  the  line  has  been  the 
Richard  Peck,  that  has  proved  to  be  a  vessel 
of  high  speed,  and  is  well  patronized  by  the 
traveling  public.  In  1899  a  duplicate  of  this 
vessel,  the  Chester  W.  Chapin,  was  added  to 
the  line.  Providence,  R.  I.,  was  first  served 
with  a  steamboat  line  in  1S22.  In  the  follow- 
ing six  years  three  new  steamboats  were  built 
for  the  line  to  New  York,  and  during  this  pe- 
riod opposition  began  on  the  route.  This  had 
now  become  the  most  popular  route  from  New 
York  to  the  Eastern  States.  In  1835  Cornelius 
Vanderbilt  placed  the  Lexington,  then  a  new 
boat,  on  the  route,  and  being  one  that  developed 
in  a  short  time  higher  speed  than  those  on 
the  old  line,  drew  a  greater  portion  of  the 
passenger  travel.  The  Boston  and  New  York 
Transportation  Company  had  the  Boston,  the 
Providence,  and  the  ^Iassachusetts  in  1836. 
The  Lexington  was  again  on  the  route  in  1836, 
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and  having  made  it  lively  for  tlie  old  company, 
they  had  the  Narragansett  built,  to  be  on  even 
terms  with  the  opposition,  as  they  thought;  but 
they  were  mistaken.  The  Lexington  was  pur- 
chased by  the  Transportation  Company  in  1838, 
as  another  opposition  line  with  tlie  J.  W.  Rich- 
mond had  presented  itself  for  public  favor.  The 
Lexington  took  fire  while  on  a  trip  from  New 
York  to  Stonington  on  13  Jan.  1840  when  off 
Eaton's  Neck,  Long  Island.  There  were  at  least 
150  persons  on  board,  and  all  were  lost  except 
four.  After  1845  the  passenger  service  to  Provi- 
dence fell  off  to  a  great  extent,  and  it  was  many 
years  before  it  was  resumed  with  a  first-class 
passenger  line.  Stonington  had  become  the 
popular  route.  The  New  Jersey  Steam  Navi- 
gation Company  controlled  the  business  of  this 
route  from  1840  to  1867,  when  they  withdrew 
their  boats  from  the  service.  A  first-class  pas- 
senger line  was  not  resumed  to  Providence  until 
1877,  when  the  Rhode  Island  and  the  Massachu- 
setts were  placed  on  the  route  by  the  Stoning- 
ton Steamship  Company,  and  then  began  the 
war  of  rates  that  lasted  so  long  on  Long 
Island  Sound.  These  boats  were  followed  by 
the  Connecticut,  and  later  by  the  Plymouth  and 
others.  The  Joy  line  commenced  running  to 
Providence  in  1899.  After  the  Stonington  line 
was  closed  up  in  1867  there  were  no  steamboats 
Tunning  to  Stonington  until  January  1868,  when 
the  Stonington  Railroad  Company  and  others 
organized  the  Stonington  Steamship  Company, 
and  ran  the  Narragansett  and  the  Stonington. 
These  vessels  were  succeeded  by  the  Rhode 
Island  (No.  3)  and  later  by  the  two  propellers 
Maine  and  the  New  Hampshire.  The  Fall  River 
Line  was  opened  in  1847  with  the  Bay  State, 
and  the  next  year  the  Empire  State  was  added, 
and  a  few  years  later  the  Metropolis.  The  com- 
pany was  reorganized  in  1863  and  a  new  fleet 
of  boats  built  for  the  line  that  did  service  until 
the  consolidation  with  the  Narragansett  Steam- 
ship Company  in  1874.  Their  first  iron  hull  ves- 
sel, the  Pilgrim,  was  added  in  1883,  and  subse- 
quently the  floating  palaces,  the  Puritan,  the 
Plymouth,  and  the  Priscilla  were  placed  on  the 
line.  To  New  London  and  Norwich,  Conn., 
there  were  several  lines  run  up  to  i860,  when 
the  Norwich  &  New  York  Transportation  Com- 
pany was  organized,  and  the  City  of  Boston 
and  the  City  of  New  York  were  built.  A  few 
years  later  three  smaller  passenger  and  freight 
boats  were  built.  In  1881  their  first  iron  hull 
steamboat,  City  of  Worcester,  was  placed  in 
service,  and  in  1894  'I'c  steel  hull  twin-screw 
propeller  City  of  Lowell  was  added  to  the  line. 
This  vessel  has  proved  to  be  one  of  high  speed. 

Lake  Steamers. —  Steam  navigation  on  the 
Great  Lakes  dales  from  tlie  year  1818  when  the 
Walk-in-the-Water  was  built  to  run  on  Lake 
Erie.  The  most  radical  departure  in  steamboat 
design  and  construction  on  the  Lakes  was  in  the 
building  of  the  Great  Western  in  1838,  by  the 
adding  of  the  upper  cabin  with  staterooms,  and 
converting  the  lower  cabins  into  steerage  quar- 
ters and  freight  compartments.  There  were 
several  fine  and  large  side  wheel  passenger  boats 
built  after  1845.  after  the  general  style  of  the 
Long  Island  Soimd  boats,  up  to  1856.  The  ex- 
tension of  the  railroads  along  the  shore  of 
Lake  Erie  soon  made  their  business  unprofitable. 
Since  1880  there  have  been  several  large  iron 
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or  steel  hull  passenger  boats  built  to  run  from 
Buffalo  and  Cleveland  to  Detroit,  and  fitted  with 
large  engine  power,  that  have  proved  them- 
selves to  be  vessels  of  very  high  speed.  Lake 
Ontario  had  its  first  steam  vessel  in  the  Lake 
Ontario  built  in  1816.  There  were  several  lines 
of  beam-engine  boats  on  the  lake  up  to  i860, 
w'hen  the  railroads,  having  absorbed  the  greater 
part  or  the  business,  several  of  the  vessels  were 
brought  to  the  coast  by  running  the  rapids  of 
the  St.  Lawrence  River. 

Coast  of  Maine  Steamboats. — The  coast  of 
Maine  was  first  visited  by  a  steam  vessel  in  1823. 
There  were  many  vessels  running  from  Boston, 
Mass.,  to  Portland,  Maine,  and  the  coast  towns 
up  to  1845,  when  the  Sanford  line  began  opera- 
tions. The  Portland  Steam  Packet  Company 
began  their  operations  in  1843.  The  iron  hull 
propeller  Bangor,  running  from  Boston  to  Ban- 
gor, Maine,  began  its  service  in  1845.  The  In- 
ternational Steamship  Company,  running  from 
Boston  to  Saint  John,  N.  B.,  began  operations 
in  1859.  All  the  lines  running  from  Boston  to 
the  coast  of  Maine  were  consolidated  in  No- 
vember igoi. 

IVestern  River  Steamboats. —  The  first 
steamboat  constructed  for  the  Western  rivers 
was  the  New  Orleans,  built  at  Pittsburg,  Pa., 
in  181 1  under  the  supervision  of  Nicholas  J. 
Roosevelt  for  Livingston  and  Fulton.  Several 
vessels  were  constructed  for  the.se  waters  dur- 
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ing  the  next  decade,  but  of  a  different  form  of 
hull  and  type  of  engine,  several  of  them  being 
more  like  those  of  a  later  date.  The  condi- 
tions under  which  the  steamboats  on  the  West- 
ern rivers  are  operated  are  so  different  from 
those  on  other  rivers  of  the  United  States,  that 
they  are  required  in  design  to  conform  more 
closely  to  the  surrounding  conditions.  The  shal- 
lowness of  the  channel  makes  it  necessary  for 
the  hulls  of  these  vessels  to  be  of  great  length 
and  width  in  proportion  to  the  depth  of  hull. 
The  engines  are  all  poppet  valves,  worked  by 
levers,  with  the  cylinders  set  horizontally  on 
wooden  frames,  generally.  The  boilers  are  usu- 
ally plain  cylinder  with  two  flues  c.ich.  They 
are  worked  non-condensing  under  a  pressure  of 
100  to  us  pounds  to  the  square  inch.  They 
arc  usually  fitted  with  side  wdieels,  but  of  late 
years  the  slern-wluel  boat  has  been  favored 
for  some  service.  There  were  a  few  compound 
engines  in  boats  on  the  rivers  several  years  ago, 
which  type  of  engine  appears  to  have  been  taken 
up  again  on  the  Western  rivers  very  recently. 
Before  the  railroads  in  the  Western  Slates  be- 
came so  numerous,  the  passenger  and  freight 
business  in  that  section  of  the  country  was 
largely  carried  on  by  the  steamboats,  and  at 
that  lime  there  were  many  fine  and  fast  sloam- 
boats  on  the  Mississippi  and  the  Ohio  rivers, 
and  a  few  of  large  dimensions.     There  was  in 
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1852  the  Eclipse  of  363  feet  long  with  two  en- 
gines of  36  inches  by  11  feet  stroke  each.  The 
J.  M.  White  of  1844  of  250  feet  long,  with  two 
engines  of  30  inches  by  10  feet  stroke  each. 
Then  at  a  later  date  the  Grand  Republic  of 
1S76  of  350  feet  long  with  two  engines  of 
compound  type.  The  J.  W.  White  of  1878  was 
321  feet  long  with  two  engines  43  inches  by  II 
feet  stroke  each,  and  water  wheels  45  feet 
diameter  and  18  feet  6  inches  face.  The  famous 
race  of  the  Natchez  and  Robert  E.  Lee  on  the 
Mississippi  River  began  on  the  afternoon  of  30 
June  1870  from  New  Orleans,  and  ended  at 
Saint  Louis  on  the  morning  of  4  July.  The 
latter  made  the  1,218  miles  in  3  days  18  hours 
and  30  minutes.  The  Natchez  had  run  into  a 
fog  and  grounded  about  300  miles  below  Saint 
Louis  that  delayed  her  about  six  hours. 

Ocean  Steamships. —  There  have  been  a  few 
attempts  made  to  dispute  the  claim  of  the  Sa- 
vannah as  the  pioneer  steamship  of  the  Atlantic 
Ocean,  but  when  these  attempts  have  been 
closely  examined  it  still  leaves  the  American 
vessel  at  the  head  of  the  list.  She  was  con- 
structed at  New  York  in  1S18  by  Francis  Fickett 
as  a  sailing  packet  originally,  but  an  engine  and 
boiler  were  fitted  before  being  placed  in  service. 
She  was  owned  by  parties  at  Savannah,  Ga. 
On  24  May  1819  she  left  Savannah  for  Liver- 
pool, England,  which  port  was  reached  in  27 
days,  80  hours  of  which  time  she  was  operated 
bv  steam  power.  On  29  September  she  started 
on  her  return  to  the  LTnited  States,  stopping  at 
a  few  of  the  Baltic  ports,  and  arrived  at  Sa- 
vannah 30  November.  Subsequently  her  ma- 
chinery was  removed  and  the  hull  converted  to 
a  sailing  vessel,  and  run  between  New  York 
and  Savannah,  Ga.,  until  driven  ashore  on  Great 
South  Beach  on  Long  Island,  S  Nov.  1821,  dur- 
ing a  gale,  where  she  became  a  total  loss.  There 
was  a  long  interval  of  time  before^  another 
American  steamship  crossed  the  Atlantic  Ocean, 
but  during  that  period  much  knowledge  had 
been  gained  of  steam  navigation  that  was  of 
use  in  constructing  ocean  steamers.  The  Ocean 
Steamship  Company  in  1847  had  the  Washing- 
ton and  the  Herman  built  for  a  line  from  New 
York  to  Bremen,  they  having  obtained  a  con- 
tract to  carry  the  United  States  mail  for  10 
years.  In  1849  the  New  York  and  Havre  Steam 
Navigation  Company  obtained  a  contract  to 
carry  the  United  States  mail  to  Havre, 
and  during  the  same  year  had  the  Franklin  and 
the  Humboldt  constructed  for  the  line.  The 
latter  vessel  having  been  lost  in  1853,  and  the 
former  in  1854,  the  company  ran  the  line  with 
chartered  vessels  until  the  Arago  and  the  Ful- 
ton were  built  and  placed  on  the  line  in  1855. 
This  line  was  well  managed  and  received  more 
American  patronage  than  any  other  running 
to  the  same  ports.  These  vessels  ran  until  the 
opening  of  the  Civil  War  in  1861.  The  next  line 
of  American  ocean  steamships  was  the^  Collins 
line,  organized  about  1847  as  the  New  York  and 
Liverpool  United  States  Mail  Steamship  Com- 
pany. The  Atlantic  and  the  Pacific  were  built 
in  1849,  and  the  next  year  the  Baltic  and  the 
Arctic  were  constructed  for  them  at  New  York. 
The  genera!  dimensions  of  these  vessels  were 
each  277  feet  long,  45  feet  beam,  and  24  feet 
depth  of  hold.  Their  motive  power  was  a  pair 
of   "side   lever"    engines,   the   first    two   vessels 


built  having  cylinders  95  inches  by  9  feet  stroke, 
while  the  others  were  larger.  The  line  started 
under  a  contract  to  carry  the  mail  for  $385,000 
per  annum,  which  was  subsequently  increased 
to  $858,000 :  yet  with  this  large  mail  pay,  or 
subsidy,  just  as  it  is  viewed,  and  a  large  share 
of  the  passenger  travel  and  freight,  it  failed  to 
be  a  paying  line.  The  rivalry  existing  with  the 
Cunard  line  at  this  time  was  very  great,  and 
the  expenses  of  operation  in  making  record 
time  voyages  made  a  heavy  drain  upon  the 
finances  of  the  company.  There  were  also  com- 
mercial and  political  interests  that  were  antag- 
onistic to  the  company,  so  that  by  1857  Con- 
gress had  cut  down  the  appropriation  for  mail 
pay  to  less  than  the  original  amount ;  and  as  the 
line  could  not  be  operated  successfully  under 
these  conditions  the  last  vessel  was  withdrawn 
from  the  route  in  January  1858.  Congress  vir- 
tually "froze  out"  the  company.  The  Adriatic 
was  added  to  the  fleet  in  1857,  and  made  but 
one  voyage  in  the  line.  The  remaining  vessels 
afterward  passed  into  other  hands.  The  Arctic 
was  lost  by  collision  off  Cape  Race  on  27  Sept. 
1854 :  and  the  Pacific  sailed  from  Liverpool  on 
23  Sept.  1856  and  was  never  heard  from  after- 
ward. The  Atlantic  was  broken  up  in  Septem- 
ber 1871 ;  and  the  Baltic  was  broken  up  about 
1880,  having  for  some  time  been  run  as  a  sailing 
vessel,  her  machinery  having  been  removed. 
Cornelius  Vanderbilt  in  1855  began  the  opera- 
tion of  a  line  of  steamships  to  Southampton  and 
Havre  with  the  North  Star  and  the  Ariel,  and 
during  the  next  year  ran  to  Bremen.  At  this 
time  he  had  built  the  Vanderbilt,  his  largest 
ocean  steamship,  that  ran  with  some  one  of  his 
large  fleet  of  ocean  steamships,  to  either  Bremen 
or  Havre  until  the  opening  of  the  Civil  War 
There  were  a  few  attempts  made  after  1865  to 
build  up  an  American  transatlantic  line  from 
New  York,  but  they  all  ended  in  failures.^  It 
was  also  tried  from  Boston  by  the  American 
Steamship  Company,  who  had  in  1866-7  the 
Erie  and  the  Ontario  built.  The  latter  vessel 
made  one  voyage  and  returned,  when  laid  up: 
while  the  former  never  made  a  voyage  in  the 
line. 

The  American  Liners.— In  1871  the  Ameri- 
can Line,  controlled  by  the  Pennsylvania^  Rail- 
road Company,  was  organized  to  run  a  line  of 
steamships  from  Philadelphia,  Pa.,  to  Liverpool. 
It  will  be  noted  that  this  was  at  the  beginning 
of  the  period  when  iron  shipbuilding  in  the 
United  States  began  to  increase,  and  the  com- 
pound marine  engine  was  coming  into  favor. 
The  company  had  built  in  1873-4  the  Pennsyl- 
vania, Ohio,  Indiana,  and  Illinois.  These 
proved  to  be  good,  staunch,  and  serviceable  ves- 
sels for  the  line,  though  only  of  average  speed 
under  good  conditions.  They  subsequently 
passed  into  the  hands  of  the  International  Navi- 
gation Company,  which  absorbed  the  Inman 
line  in  1S86.  The  present  American  line  is  the 
result  of  an  Act  of  Congress  of  1892,  provid- 
ing with  other  conditions  that  certain  foreign 
built  steamships  should  receive  American  regis- 
ter on  condition  that  steamships  of  correspond- 
ing  tonnage  were  built  in  the  United  States. 
This  led  to  the  City  of  Paris  and  the  City  of 
New  York  receiving  American  register  in  1893, 
and  their  names  being  then  abbreviated  to  Paris 
and    New    York.     Contracts    were    then    made 
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with  the  William  Cramp  Ship  and  Engine 
Building  Company  for  the  Saint  Pan!  and  the 
Saint  Louis,  they  having  the  first  quadruple  ex- 
pansion engines  built  in  the  United  States  for 
the  Atlantic  service.  These  vessels  ran  to 
Southampton  and  Cherbourg.  They  are  ele- 
gantly fitted  and  furnished  in  their  passenger 
accommodations,  are  well  patronized  by  the 
American  traveling  public,  and  have  shown  on 
more  than  one  occasion  that  they  are  possessed 
of  more  than  average  high  speed.  In  January 
1903  the  American  and  Red  Star  lines  were 
consolidated  with  four  British  lines  as  the  Inter- 
national  Mercantile   Marine   Company. 

Coaslzvise  Stcamsliips. — The  Robert  Fulton, 
built  in  i8ig,  was  the  pioneer  in  the 
coastwise  trade  with  steam  vessels,  and  ran  be- 
tween New  York  and  the  island  of  Cuba  from 
1820  to  1825,  when  sold  to  the  Brazilian  gov- 
ernment. There  were  no  steain  vessels  running 
coastwise  from  the  latter  date  till  1832,  when 
a  small  steamboat  named  the  David  Brown  was 
refitted  and  run  from  New  York  to  Charles- 
ton, S.  C.  In  the  next  si.x  years  there  were 
five  larger  vessels  built  for  the  same  route,  but 
of  the  same  general  type  of  vessel.  After  the 
loss  of  one  of  these  vessels  in  1837,  public 
confidence  in  their  safety  became  so  shaken  that 
they  no  longer  found  profitable  employment  on 
the  route,  and  in  a  short  time  were  withdrawn. 
The  first  steamships  to  be  employed  along  our 
coast  were  those  built  in  1846-7  to  run  between 
New  York  and  Charleston,  S.  C,  the  Southerner 
and  the  Northerner.  These  vessels  were  the  pio- 
neers of  the  many  steam  vessels  that  were  built 
in  a  few  years  to  run  on  lines  between  the  At- 
lantic ports.  The  largest  development  of  our 
early  ocean  steam  marine  began  about  this  time 
through  the  discovery  of  gold  in  California,  and 
for  a  few  years  there  were  not  enough  vessels 
to  transport  the  passengers  and  freight  to  that 
distant  country  to  meet  the  demand.  Most  of 
the  passengers  went  by  steamers  to  Chagres  and 
the  isthmus  to  Panama,  and  thence  by  steamer 
on  the  Pacific  side:  while  many  took  passage  by 
way  of  Cape  Horn.  Many  vessels  that  were 
iced  in  this  service  were  really  tmfit  for  the 
i':ard  encountered.  After  the  Civil  War,  dur- 
ing which  these  coastwise  lines  of  side  wheel 
steamships  were  discontinued,  the  lines  were 
opened  again  and  gradually  fell  into  financially 
strong  hands.  Most  of  them  after  1870  began 
the  construction  of  iron  hull  vessels  with  com- 
pound propeller  engines,  and  by  1880  had  laid 
aside  the  wooden  hull  vessels  with  the  expensive 
beam-engine,  or  the  simple  condensing  propeller 
engine,  so  that  at  the  present  time  we  find  a 
fine  fleet  of  large  vessels  running  from  all  our 
principal  ports  on  the  coast,  that  are  operated 
at  a  much  less  cost  for  same  size  of  vessel  than 
those  in  the  same  service  30  years  or  more  ago. 
Double  Scrczu  Ferry-boats. —  This  type  of 
vessel,  having  a  screw  or  screws  at  opposite 
ends  of  the  vessel,  is  for  ferry  service  of  com- 
paratively recent  date,  although  double-screw 
steam  vessels  were  built  in  this  country  many 
years  ago.  These  vessels  must  not  be  con- 
fused with  a  twin-screw  vessel  having  two 
screws  at  the  stern  of  a  vessel.  The  pioneer  of 
the  later  development  was  the  Bergen,  built 
m  1888  for  the  Hoboken  ferry,  having  a  triple- 
expansion  engine.     Since  then  this  type  of  ferry- 


boat has  been  growing  in  public  favor  until 
at  this  time  it  appears  to  be  driving  the  old- 
fashioned  side-wheeler  out  of  use. 

Screw  Propellers. — After  John  Steven's  ex- 
periments with  the  screw  propeller  in  1802  to 
1806,  there  was  nothing  done  in  this  country  to 
practically  demonstrate  the  value  of  the  screw 
until  the  Robert  F.  Stockton,  having  an  Erics- 
son propeller,  was  brought  to  this  country  in 
1839.  Then  the  propeller  began  to  come  into 
use,  both  on  the  Atlantic  coast  as  well  as  on 
Lake  Erie  and  Lake  Ontario,  and  it  is  alto- 
gether probable  ^that  its  largest  development  in 
the  first  decade  was  on  the  northern  lakes.  See 
also  N.\v.\L  Construction  ;  Ship-building. 
J.  II.  Morrison, 
Author  of  '■History  of  American  Steam  Naviga- 
tion.^ 

Steamboats.    See  Steam  Vessels. 

Stea'rates.     See  Stearic  Acid,  etc. 

Stearic  Acid,  Stearates,  and  Stearin. 
Stearic  acid  is  an  organic,  fatly  acid,  which 
occurs  (in  combination  with  glycerin)  in  many 
of  the  fixed  natural  fats,  and  especially  in  those 
which  arc  relatively  hard  at  ordinary  tempera- 
tures. It  has  the  chemical  formula  CihlluOGH, 
and  is  monobasic,  the  only  one  of  its  hydrogen 
atoms  that  is  replaceable  by  a  base  being  that 
in  the  hydroxyl  radical.  Stearic  acid  is  insoluble 
in  water,  but  dissolves  in  alcohol  and  in  ether, 
from  which  it  is  deposited  in  the  form  of 
brilliant  pearly  crystalline  scales  or  plates.  It 
melts  at  156°  F.,  but  cannot  be  boiled  under 
normal  atmospheric  pressure  without  partial  de- 
composition. Under  a  pressure  of  15  millimetres 
of  mercury  (about  one  fifteenth  of  an  atmo- 
sphere), it  boils  at  450°  F.,  and  may  be  distilled 
without  change.  Its  density,  at  ordinary  tem- 
peratures, is  practically  the  same  as  that  of 
water.  It  has  neither  taste  nor  odor.  It  burns 
very  much  like  wax,  and  is  extensively  used  in 
the  manufacture  of  fine  candles,  either  alone  or 
when  mixed  with  paraffin.  Stearic  acid  forms 
salts  (known  as  "stearates")  with  alkalies,  alka- 
line earths,  and  metallic  oxids ;  ordinary  soap 
(q.v.)  usually  containing  a  greater  or  lesser 
proportion  of  stearate  of  sodium  or  of  potassium. 
With  glycerin,  stearic  acid  forms  three  well- 
defined  compounds,  which  arc  respectively 
known  as  "monostearin,"  "distcarin,"  and  "tri- 
stearin."  Of  these  the  last  is  by  far  the  most 
important,  since  it  occurs  in  large  quantities  in 
many  of  the  natural  fats.  Tristcarin  (which 
is  the  substance  that  is  understood  when 
"stearin"  is  mentioned  without  further  qualifica- 
tion) may  be  prepared  by  filtering  melted  suet 
to  remove  the  fibrous  matter  that  it  contains, 
and  subsequently  dissolving  the  tristcarin  from 
the  filtrate  by  the  aid  of  hot  ether.  Upon  the 
evaporation  of  the  ether,  tristcarin  separates  in 
the  form  of  white,  lustrous  plates,  which  arc 
not  greasy,  though  they  arc  soft  to  the  touch. 
It  is  insoluble  in  water,  but  dissolves  renilily 
in  ether,  and,  to  a  lessor  extent,  in  hot  alcohol. 
The  so-called  "stearin"  of  which  candles  are 
made  is  not  true  stearin,  but  stearic  acid,  .is 
noted  above.  The  stearins  may  he  prepared 
artificially  by  heating  stearic  acid  with  glycerin, 
provided  loo  high  a  temperature  is  not  altaineil ; 
the  resulting  compound  being  nionosleariii, 
distcarin.  or  tristcarin,  according  to  tlic  propor- 
tion of  the  mixture,  the  temperature  to  which 
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it  is  exposed,  and  the  duration  of  the  treatment. 
Glycerin  has  the  formula  C3Hii(0H)s,  and,  from 
the  chemist's  point  of  view,  it  is  a  tri-atomic 
alcohol; — that  is,  it  is  a  tri-hydrate  of  the 
fatty  organic  radical  "propenyl"  (or  "glyceryl"), 
CjHr,.  Stearic  acid,  similarly,  is  regarded  as 
the  hydrate  of  the  monovalent  radical  "stearyl," 
CisHssO.  When  stearic  acid  and  glycerin  com- 
bine, the  action  consists  in  the  replacement  of 
one,  two,  or  all  three  of  the  hydrogen  atoms  in 
the  hydroxyl  radicals  of  the  glycerin  by  an  equal 
number  of  stearyl  radicals ;  and  the  prefixes 
*mono-,'*  "di-,"  and  *tri-,'*  in  the  name  of  the 
resulting  compound,  refer  to  the  number  of 
stearyl  radicals  that  are  present.  The  reaction, 
in  the  case  of  tristcarin,  is  as  follows : 
C,,H,(qH)s  +  3CSH35O.OH  = 
Glycerin  Stearic  acid 

GHJO.CisHssOa  +  3H:0. 
Tristearin  Water 

Tristearin  possesses  the  singular  property  of 
having  two  melting  points.  Thus  pure  tristearin 
melts  vifhen  it  is  heated  to  131°  F. ;  but  if  the 
temperature  is  raised,  it  becomes  solid  again, 
remaining  so  until,  at  162°  F.,  it  takes  the  liquid 
form  a  second  time.  Commercially,  stearin  is 
obtained  by  straining  liquefied  fat,  cooling  the  fil- 
trate (sometimes  nearly  to  32°  F, ),  and  express- 
ing the  fluid  portion  by  the  application  of  great 
pressure.  The  solid  part  that  remains  behind 
consists  very  largely  of  stearin,  though  a  really 
pure  product  cannot  be  obtained  by  this  method. 
Upon  treatment  with  superheated  steam,  espe- 
cially in  the  presence  of  a  small  quantity  of  lime, 
tristearin  is  resolved  into  stearic  acid  and  free 
glycerin ;  and  this  process,  or  some  modification 
of  it,  is  largely  used  in  the  arts  for  the  prepara- 
tion of  commercial  stearic  acid.  Pure  stearic 
acid  may  be  prepared  by  the  follow-ing  method: 
Suet  that  has  been  melted  and  strained  is  sapon- 
ified by  prolonged  heating  ■with  an  aqueous  so- 
lution of  sodium  hydrate;  the  glycerin  that  the 
fat  contains  is  thereby  liberated  in  the  free  state, 
while  the  fatty  acids  combine  with  the  sodium, 
to  form  the  stearates,  palmitates,  and  oleates  of 
sodium.  Sulphuric  acid  is  then  added  to  the 
solution,  with  the  result  that  sulphate  of  sodium 
is  formed,  and  the  fatty  acids  that  were  com- 
bined with  the  sodium  are  set  free.  The  stearic 
acid  that  is  thus  precipitated  (and  which  is  quite 
impure)  is  removed  from  the  solution,  and  re- 
crystallized  from  solution  in  hot  alcohol.  An 
alcoholic  solution  of  these  crystals  is  then  mixed 
with  a  boiling  alcoholic  solution  of  magnesium 
acetate,  by  which  means  an  insoluble  precipitate 
of  magnesium  stearate  is  obtained.  The  mag- 
nesium stearate  is  finally  decomposed  by  the 
addition  of  hydrochloric  acid,  and  the  liberated 
stearic  acid  is  then  crystallized  once  more  from 
alcohol.  The  substance  known  as  *'shea-butter" 
is  a  specially  favorable  material  for  the  prepara- 
tion of  stearic  acid,  since  it  contains  no  other 
solid  fatty  acid.  Shea-butter  resembles  palm 
oil,  except  that  it  is  notably  redder,  and  it  is 
prepared  from  the  fruit  kernels  of  the  karite,  or 
shea-tree  {Butyrospermum  Parkii),  which  grows 
in  central  and  western  Africa.  Shea-butter  is 
used  by  the_  natives  of  Africa  as  an  article  of 
food,  and  it  is  now  imported  into  Europe 
in  considerable  quantities,  for  the  manufacture 
^i  soap-       _  A.  D.  RisTEEN.  Ph.D., 

Editorial  Staff,  'Encyclopedia  Americana.'' 
Stearin.     See  Sth.-^ric  Acid,  etc. 


Ste'atite,  the  mineralogical  name  for  soap- 
stone.    See  Talc. 

Stedman,  sted'man,  Edmund  Clarence, 
American  poet  and  critic:  b.  Hartford,  Conn.,  8 
Oct.  1833.  lie  studied  at  Yale,  in  1856  began 
contributing  to  various  New  York  journals,  was 
Washington  correspondent  of  the  World  in 
1861-3,  then  held  a  post  in  the  office  of  Attorney- 
General  Bates,  but  in  1869  entered  on  a  business 
career  in  New  York,  where  until  his  retirement 
from  active  work  in  1900  he  was  a  member  of 
the  stock-exchange.  After  the  appearance  of  his 
first  collection,  'Poems,  Lyric  and  Idyllic,'  in 
i860,  he  published  several  books  of  verse,  such 
as  'The  Blameless  Prince,  and  Other  Poems' 
(1869),  'Hawthorne,  and  Other  Poems'  (1877), 
'Lyrics  and  Idyls,  with  Other  Poems'  (1879), 
and  "Poems  Now  First  Collected'  (1894).  'Pan 
in  Wall  Street'  is  one  of  his  best  poems.  His 
'Victorian  Poets'  (1875)  has  passed  through 
many  editions;  it  is  a  judicial,  careful,  and 
sufficiently  learned  work,  and  much  better  than 
his  'Poets  of  America'  (1885).  He  also  edited 
a  'Victorian  Anthology'  (1895)  and  'An  Amer- 
ican Anthology'  (1900),  the  latter  of  which  was 
criticised  for  too  great  catholicity,  while  both 
displayed  wide  knowledge.  The  'Library  of 
American  Literature'  (1888-9)  was  prepared  by 
him  with  E.  M.  Hutchinson.  His  Turnbull  lec- 
tures at  the  Johns  Hopkins  University  appeared 
as  'The  Nature  and  Elements  of  Poetry' 
(1892). 

Stedman,  Fort.     See  Fort  Stedman. 

Steedman,  sted'man,  Charles,  American 
naval  officer :  b.  Charleston,  S.  C,  24  Sept. 
l8ii;  d.  i8go.  He  entered  the  navy  as  midship- 
man in  1828,  was  promoted  lieuten.int  in  1841, 
and  in  the  Mexican  War  was  in  command  of 
the  siege  guns  in  the  naval  battery  on  shore 
during  the  bombardment  of  Vera  Cruz.  In  1855 
he  w'as  appointed  commander  and  sailed  in  the 
brig  Dolphin  in  the  Paraguay  expedition.  Dur- 
ing the  Civil  War  he  remained  loyal  to  the 
Union.  In  1861  he  commanded  the  railroad 
ferry  steamer  ilaryland  that  conveyed  Gen.  But- 
ler and  the  8th  ^Massachusetts  Regiment  from 
Havre  de  Grace  to  Annapolis ;  and  later,  after 
assisting  Admiral  Foote  in  organizing  the  naval 
forces  along  the  Mississippi  River,  commanded 
the  steamer  Bienville  at  the  capture  of  Port 
Royal,  S.  C.  In  the  following  year  he  com- 
manded the  Paul  Jones  during  the  engagement 
and  capture  of  Fort  ]Mc.\llister,  and  later  op- 
erated on  the  St.  John's  River,  Fla.  In  Sep- 
tember 1862  he  was  promoted  captain,  and  in 
the  Powhatan  was  engaged  in  the  blockade  of 
Charleston.  With  the  steamer  Ticonderoga  he 
pursued  the  Confederate  cruiser  Florida  to  the 
coast  of  Brazil,  and  took  part  in  the  two  attacks 
on  Fort  Fisher  in  1864.  In  1866  he  was  pro- 
moted commodore,  and  had  charge  of  the  Bos- 
ton Na\-y  Yard  in  1869-72.  He  was  appointed 
rear-admiral  in  1871  and  retired  in  1873. 

Steedman,  James  Barrett,  American  sol- 
dier :  b.  Northumberland  County,  Pa.,  30  July 
1818;  d.  Toledo,  Ohio,  18  Oct.  1883.  He_  re- 
moved to  Ohio  in  1837  and  entered  the  legisla- 
ture of  that  State  in  1843.  In  1851  he  was 
appointed  by  President  Buchanan  public  printer 
at  Washington,  and  at  the  opening  of  the  Civil 
War  became  colonel  of  the  4th  Ohio  Regiment 
and  fought  in  western  Virginia  and  Kentuck>' 
in    1861-2.    In   July   1863,   having  already  been 
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promoted  brigadier-general,  he  was  placed  in 
command  of  the  ist  division  of  the  reserve 
corps  of  the  Army  of  the  Cumberland,  and  for 
his  services  at  Chickamauga  was  promoted 
major-general  24  April  1864.  He  took  part  in 
the  Atlanta  campaign ;  defeated  Gen.  Joseph 
Wheeler's  cavalry  in  June  1864,  and  served  with 
Gen.  Thomas  at  Nashville  while  Sherman  was 
making  his  march  to  the  sea.  He  was  made 
provisional  governor  of  Georgia,  but  resigned 
and  received  the  appointment  of  collector  of 
internal  revenue  at  New  Orleans.  He  subse- 
quently became  chief-of-police  of  Toledo  and 
editor  of  the  'Weekly  Ohio  Democrat.'  In  1887 
a  monument  was  erected  to  his  memory  in 
Toledo. 

Steel.  Steel  may  be  defined  as  a  modified 
form  of  iron,  an  alloy  of  iron  and  carbon,  not 
found  in  nature,  and  of  the  greatest  industrial 
importance.  More  exactly  steel  has  been  de- 
fined by  Howe  as  iron  which  is  malleable  at 
least  in  one  range  of  temperature;  and  is  either 
cast  into  a  mass  that  is  initially  malleable ;  or  is 
capable  of  hardening  by  sudden  cooling,  or  is 
both  so  cast  and  so  capable  of  hardening.  Steel 
is  sometimes  defined  as  a  modified  form  of  iron 
containing  more  carbon  than  wrought  iron  and 
less  than  cast  iron,  but  this  definition  is  not 
exact,  since  some  so-called  mild  steels  contain 
as  little  carbon  as  wrought  iron.  The  physical 
properties  of  commercial  forms  of  steel  vary 
widely  according  to  variations  in  the  amount  of 
carbon  present,  the  mode  of  its  association  with 
the  iron.  etc.  Steel  is  an  alloy,  that  is,  a  metallic 
mi.xture  usually  containing  three  classes  of  ulti- 
mate constituents :  (l)  pure  metals,  (2)  definite 
chemical  compounds  of  these  metals  with  each 
other  and  definite  chemical  compounds  of  the 
metals  with  metalloids  like  sulphur  and  carbon, 
(3)  solid  solutions,  called  also  isomorphous  mix- 
tures of  the  metals,  in  which  the  metals  arc  inti- 
mately mingled  but  not  in  definite  ratios.  The 
study  of  metals  under  the  microscope  (called 
metallography)  during  the  past  20  years  has 
greatly  increased  our  knowledge  of  the  compo- 
sition and  structure  of  alloys.  For  instance 
alloys  have  many  resemblances  to  igneous  rocks, 
that  is,  rocks  formed  by  cooling  from  a  state 
of  fusion.  These  rocks  exhibit  all  gradations 
from  a  structureless  glass,  in  which  the  elements 
are  indi.scrimately  mingled,  through  rocks  in 
which  certain  definite  minerals  have  crystallized 


out,  to  those  that  are  completely  crystalline,  the 
elements  all  being  combined  as  definite  chemical 
compounds  in  the  form  of  determinable  min- 
erals. Following  this  analogy  wc  have  alloys 
that  are  partly  crystalline,  the  crystals  of  metals 
and  of  certain  definite  chemical  •.•ombinations 
of  the  metals  and  metalloids  lying  in  a  solid  so- 
lution. Such  alloys  may  be  said  to  have  a 
porphyritic  structure,  while  those  that  are  com- 
pletely crystalline  may  be  called  granitic.  The 
structure  of  an  alloy  is  studied  by  using  means 
to  differentiate  the  surface  of  a  mass,  such  as 
continued  gentle  rubbing  which  causes  the  harder 
constituents  to  stand  in  relief,  the  use  of  a 
solvent  which  attacks  one  constituent  more  than 
another,  the  use  of  a  stain  which  will  adhere 
to  or  slightly  penetrate  certain  constituents  or 
a  combination  of  two  methods.  The  surface  af- 
ter treatment  is  observed  through  the  micro- 
scope. 

Microscofic  Structure. —  Under  the  micro- 
scope ordinary  commercial  iron  and  steel  are 
seen  to  be  mi.xtures  of  minute  particles  of  defi- 
nite substances  in  widely  varying  proportions. 
The  principal  substances  are:  (i)  ferrite,  pure 
metallic  iron,  extremely  soft  and  ductile,  and  (2) 
cementite,  an  iron  carbide  (FcsC),  extremely 
hard  and  brittle.  To  the  different  ratios  of  fer- 
rite to  cementite  are  due  the  different  proper- 
ties of  the  many  varieties  of  iron  and  steel,  what 
is  known  as  "hardened"  steel  excepted.  The 
soft  steels  consist  almost  wholly  of  ferrite,  with 
perhaps  i  per  cent  or  less  of  cementite;  in 
harder  steel  there  is  about  92.5  per  cent  of  fer- 
rite and  about  7.5  per  cent  of  cementite ;  this 
per  cent  of  cementite  representing  0.5  per  cent 
of  carbon  in  the  steel.  The  other  important 
constituents  of  iron  and  steel  are  graphite,  slag, 
and  austenite.  Graphite,  an  important  constitu- 
ent of  gray  cast  iron,  and  slag,  a  silicate  of  iron 
and  an  important  constituent  of  wrought  iron, 
are  not  found  in  true  steel,  but  all  steel  hard- 
ened by  sudden  cooling  from  a  red  heat  cop- 
tains  austenite,  a  solid  solution  of  carbon  in 
iron,  forming  a  hard,  brittle  mass.  The  per- 
centage of  carbon  varies  from  o  to  2  per  cent 
(from  0.75  to  2  per  cent  in  commercial  grades 
of  hardened  steel).  Pearlite,  a  solid  solution 
alloy  consisting  of  interwoven  microscopic  plates 
of  ferrite  and  cementite,  contains  about  oq  per 
cent  of  carbon,  and  is  the  essential  ingredient 
of   slowly    cooled   steel,    the    rest   of   the   ma.ss 
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being  chiefly  ferrite  in  steel  containing  under  0.9 
per  cent  carbon  and  cementite  in  steel  containing 
over  0.9  per  cent. 

Classification  of  Steel. —  The  important  vari- 
eties of  steel  and  iron  may  be,  according  to 
Howe,  classified  in  four  different  ways:  (i) 
by  presence  or  absence  of  slag,  (2)  by  carbon 
content,  (3)  as  carbon  or  alloy  steels,  (4)  by 
method  of  manufacture.  By  the  second,  which 
is  much  the  most  important  way,  there  are  three 
classes  of  iron  and  steel:  (i)  soft  or  low-car- 
bon steel  and  wrought  iron  (wrought  iron  con- 
tains slag;  soft  steel  does  not)  with  less  than 0.3 
per  cent  of  carbon ;  both  are  soft,  ductile,  and 
of  little  hardening  power,  but  are  much  stronger 
than  cast  iron;  (2)  medium  and  high  carbon, 
or  half-hard  and  hard  steels,  containing  0.3  to  2 
per  cent  of  carbon ;  harder,  less  ductile  and 
stronger  than  low  carbon  steels  and  with  marked 
hardening  power ;  (3)  cast  iron,  containing  more 
than  2  per  cent  carbon,  weaker  and  less  ductile 
than  the  two  former  classes,  with  part  of  the 
carbon  present  as  graphite. 

The  carbon  content,  microscopic  constitution 
and  prominent  uses  of  steel  may  be  roughly  sum- 
marized as  shown  in  the  foregoing  table. 

Alloy  Steels. — -These  steels  have  come  into 
extensive  use  for  special  purposes,  and  their 
production  will  undoubtedly  greatly  increase. 
The  chief  are  nickel  steel,  manganese  steel, 
chrome  steel,  molybdenum  steel  and  tungsten 
steel.  The  qualities  sought  in  these  steels  are 
strength  and  hardness  with  ductility.  Nickel 
steel  contains  from  3  to  3.5  per  cent  nickel  and 
about  0,25  per  cent  carbon.  It  has  very  great 
tensile  strength,  hardness  and  ductility  with  a 
high  limit  of  elasticitj'.  For  these  reasons,  prac- 
tically all  battleship  armor  now  is  made  of  it. 
It  is  also  extensively  used  for  shafting,  particu- 
larly for  propeller  shafts,  and  is  being  tested  for 
rails.  Manganese  steel  contains  about  12  per 
cent  manganese  and  1.5  per  cent  carbon.  It 
has  very  great  ductility  with  great  hardness,  in 
this  combination  of  qualities  excelling  any  other 
alloy  known  when  it  was  discovered  by  Hadfield. 
It  is  too  hard  to  be  shaped  by  cutting  tools.  Heat- 
ing and  cooling  docs  not  destroy  its  temper.  It  is 
used  for  safes.  It  is  also  used  for  rock-crushers 
and  mine-car  wheels.  Chrome  steel,  which  con- 
tains usually  about  2  per  cent  chromium  and 
0.8  to  2  per  cent  carbon,  has,  when  hardened  by 
sudden  cooling,  great  hardness  with  a  high  elas- 
tic limit;  hence  it  is  not  deformed  by  shock. 
It  is  used  for  stamp-mill  shoes  and  dies,  for 
armor-piercing  projectiles,  and  for  safes.  Tung- 
sten steel,  which  contains  usually  5  to  10  per 
cent  of  tungsten  (sometimes  over  20  per  cent) 
and  0.4  to  2  per  cent  of  carbon,  retains  a  mag- 
netic charge  well,  hence  is  used  for  permanent 
magnets.  As  it  keeps  its  temper  even  at  a  red 
heat  it  is  used  for  metal-cutting  tools,  which  will 
cut  even  when  the  heat  from  friction  of  the  tool 
is  so  great  that  the  chips  of  metal  removed  glow 
visibly.  One  of  the  first  of  these  so-called  self- 
hardening  steels,  Taylor-White  steel,  contained 
8.5  per  cent  tungsten,  3  to  4  per  cent  chromium 
and  0.7s  to  1.25  per  cent  carbon.  In  the  latest 
of  these  steels  the  tungsten  is  sometimes  higher 
and  the  chromium  may  be  replaced  by  I  to  4  per 
cent  of  manganese.  Molybdenum  steel  resem- 
bles tungsten  steel,  molybdenum  being  used  be- 
cause I  per  cent  of  it  replaces  in  effect  2  per 
cent  of  tungsten. 


Heat  Treatment  of  Steel. —  Steel  being  an 
alloy  of  iron  and  carbon,  the  widely  different 
physical  properties  of  different  steels  are  ex- 
plained by  the  state  in  which  the  iron  and  car- 
bon are.  It  is  not  possible  in  the  limits  of  this 
article  to  discuss  these  various  states,  especially 
as  there  is  wide  divergence  of  opinion  regarding 
certain  phenomena  observed  in  heating  and 
cooling  steel  and  the  probable  accompanying 
molecular  or  atomic  reactions.  It  is  enough  to  say 
that  while  the  principles  of  the  heat  treatment  of 
steel  rests  on  results  determined  by  experi- 
ment, the  explanation  of  processes  is  still  largely 
a  matter  of  opinion.  The  principles  involved  in 
heat  treatment  are  the  control  of  the  reactions 
which  determine  the  proximate  constitution  of 
the  alloy,  and  the  control  of  the  structure.  The 
important  reaction  in  the  treatment  of  steel  is 
austenite  +  ferrite  =  cementite.  Most  methods 
of  heat  treatment  control  both  the  proximate 
constitution  and  the  structure.  If  a  piece  of 
steel  is  cooled  suddenly  from  above  a  certain 
critical  range  of  temperature  it  is  made  harder 
and  even  brittle,  and  is  said  to  be  "hardened"; 
low  carbon  steel  is  very  slightly  affected;  steel 
containing  1.09  per  cent  carbon  becomes  as  hard 
and  nearly  as  brittle  as  glass,  the  hardness  and 
brittleness  increasing  with  the  rapidity  of  cool- 
ing. "Tempering"  or  mitigating  the  hardness  is 
done  by  a  slight  reheating;  "annealing,"  or  re- 
moving the  hardness  completelj-,  by  reheating  to 
higher  temperature.  After  tempering  or  anneal- 
ing, it  makes  no  difference  whether  the  steel  is 
cooled  suddenly  or  not.  Suddenly  chilled  steel 
is  hard  and  brittle  because  the  austenite  has  not 
time  to  resolve  into  ferrite  and  cementite.  In 
annealed  steel  the  austenite  is  resolved,  and 
though  cementite  is  harder  than  austenite,  the 
suddenly  cooled  steel  is  harder  than  the  an- 
nealed because  of  the  great  proportion  of  soft 
ferrite  in  the  latter.  In  merely  tempering,  a  little 
of  the  ausenite  resolves  into  ferrite  and  cemen- 
tite. enough  to  make  the  steel  less  brittle.  Hence 
instruments  which  require  great  hardness  and 
are  not  exposed  to  shocks,  as  razors,  etc.,  are 
tempered  at  a  low  temperature,  while  cold  chisels 
and  rock  drills,  which  must  not  be  brittle,  have 
to  be  reheated  to  a  temperature  that  will  release 
more  austenite.  As  regards  the  control  of  the 
structure  of  steel,  it  may  be  said  that  each 
variety  of  steel  has  a  certain  appearance  on 
breaking,  or  fracture,  and  the  finer  the  fracture, 
as  a  rule,  the  better  the  condition  of  the  metal. 
The  structure,  however,  varies  greatly  with  the 
heat  treatment  undergone.  Thus  high-carbon 
steel  is  made  coarse  by  overheating  and  the 
quality  of  the  metal  is  much  impaired.  This 
coarseness  of  grain  may  be  removed  by  proper 
reheating,  or,  if  the  metal  was  so  overheated 
that  it  is  said  to  be  "burned,"  by  mechanical 
treatment,  that  is  rolling,  pressing,  or  hammer- 
ing. 

Methods  of  Manufacture. —  See  Steel,  Man- 
ufacture OF. 

Production. —  The  United  States,  Germany 
and  Great  Britain  together  produced  in  1902 
fully  82  per  cent  of  the  total  production  of  the 
world.  The  United  States,  with  its  great  sup- 
plies of  low  phosphorous  ores  in  the  Lake  Su- 
perior district,  easily  leads  in  the  production 
of  Bessemer  steel  by  the  acid  process,  while 
Germany,  relying  on  the  high  phosphorous  ores 
of  Lorraine  and  Luxemburg,  leads  in  the  pro- 
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duction   of   basic   Bessemer   steel.     The   figures 
for  1902  are,  in  tons  of  2,240  pounds : 


The  story  of  how  Bessemer  came  to  make 
his  discovery  reads  like  a  novel  of  intense  inter- 


Bessemer 
acid 

Bessemer 
basic 

Open    hearth 
acid 

Open    hearth 

basic 

Crucible,    eic. 

Unitcil  Slates 

375.778 
1,157,180 

4.868.885 
668,599 

1,191,196 

U3.933 

1,676.508 

4.496.533 

3,277.598 

406,780 

135,000 

CJre.it  IJritain 

113,000 

The  German  returns  do  not  give  the  pro- 
duction of  crucible  steel.  The  countries  that 
made  over  1,000.000  metric  tons  of  steel  in  igo2 
are  in  order:  United  States,  15,186,406;  Ger- 
many, 7,780,682;  Great  Britain,  5,102,420;  Rus- 
sia, 1,730.250;  France,  1,635.300;  Austria-Hun- 
gary, 1,143.900.  See  Iron  .and  Steel  Industry; 
Steel,  M.vnlfactlre  of. 

Bibliograthv. —  Howe,  'Metallurgy  of  Steel> 
(1893)  and  '"iron,  Steel,  and  Other  Alloys' 
(1903);  Campbell,  'Metallurgy  of  Iron  and 
Steel'  (1903)  ;  Hiorns,  'Steel  and  Iron  for  Ad- 
vanced Students'  (1903);  Roberts-Austen,  'In- 
troduction to  Metallurgy'  (1903);  Harbord, 
'The  Metallurgy  of  Steel'  (1904")  ;  also  consult: 
'Journal'  of  the  Iron  and  Steel  Institute; 
'Transactions'  of  the  American  Institute  of 
Mining  Engineers ;  'The  Metallographist' ; 
•The  Mineral  Industry'  ;  'The  Iron  Age.' 
Samuel  Sanfokd, 
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Steel  —  The       Bessemer       Process.     The 

Bessemer  process  is  designed  to  manufacture 
from  the  crude  product  of  the  blast  furnace  a 
comparatively  low  grade  of  steel,  w-hich  is  at 
the  same  time  more  suited  for  certain  purposes 
than  that  manufactured  by  any  other  process.  It 
does  not  seek  to  make  high-grade  tool  steel  or 
Steel  castings  (q.v.),  but  a  cheaper  grade,  for 
which  there  is  an  immense  demand,  for  instance 
steel  rails  (q.v.),  and  structural  shapes  (q.v.). 
It  occupies  a  field  in  which  it  is  and  probably 
always  will  be  supreme,  so  long  as  the  supply 
of  suitable  raw  material  lasts.  Many  modifi- 
cations of  the  Bessemer  process  have  been  in- 
troduced, most  of  which  have  not  met  with 
any  success,  but  one  or  two  have  become  com- 
mercially recognized,  such  as  the  Clapp-Grif- 
fitlis,  the  Robert,  and  the  Tropcnas  processes. 
These  latter  by  variations  in  the  method  of 
applying  the  blast,  or  by  modifications  in  the 
modus  operamii,  have  made  changes  in  the 
resulting  product  so  that  it  may  be  successfully 
applied  to  the  manufacture  of  castings,  etc., 
but  they  are  all  essentially  Bessemer  converters. 
I'urther  notes  on  these  processes  will  appear 
later  in  this  article. 

To  get  a  fair  idea  of  the  revolutionary  nature 
of  this  invention  mention  must  be  made  of  the 
fact  that  before  this  time  steel,  on  account  of 
the  dilliculty  of  its  manufacture,  was  in  use 
for  practically  little  else  but  cutlery,  springs, 
and  the  small  parts  of  machines.  It  had  to  be 
made  in  crucibles  by  melting  cemented  bar  or 
"blister  steel,"  itself  the  result  of  a  long  and 
costly  operation  on  Swedish  iron  in  a  cemen- 
tation furnace.  A  steel  rail,  building,  or  bridge 
was  umhought  of.  Everything  was  wrought 
iron,  m.iile  at  great  expeufliture  of  time  and 
human  energy  in  the  puddling  furnace  or  char- 
coal bloomary. 


est.  Experiments  had  been  made  from  time 
to  time  to  improve  iron  castings  by  the  addi- 
tion of  wrought  iron  scrap  to  pig  iron  in  a 
cupola,  and  Bessemer  had  achieved  more  suc- 
cess than  his  contemporaries  by  the  use  of  a 
reverberatory  furnace  instead  of  a  cupola,  into 
which  he  had  introduced  great  improvements, 
such  as  a  hollow  bridge  wall  through  which 
jets  of  air  were  forced,  giving  a  greater 
temperature,  enabling  him  to  fuse  more  steel 
in  the  bath  of  cast  iron.  How  he  came  to 
discover  that  great  principle  on  which  all 
pneumatic  processes  of  steelmaking  are  based 
is  best  told  in  his  own  words.  In  connection 
with  the  description  of  some  experiments  with 
his  forced  draft  reverberatory  furnace  he  says: 
"Some  pieces  of  pig  iron  on  one  side  of  the 
furnace  attracted  my  attention  by  remaining 
unmeltcd  in  the  great  heat  of  the  furnace,  and 
I  turned  on  a  little  more  air  through  the  fire 
bridge  with  the  intention  of  increasing  the 
combustion.  On  again  opening  the  furnace 
door,  after  an  interval  of  half  an  hour,  these 
two  pieces  of  pig  iron  still  remained  tmfused. 
I  then  took  an  iron  bar  with  the  intention  of 
pushing  them  into  the  bath,  when  I  discovered 
that  they  were  merely  thin  shells  of  decarbur- 
ized  iron,  showing  that  atmospheric  air  alone 
was  capable  of  wholly  decarburizing  gray  pig 
iron  and  converting  it  into  malleable  iron  with- 
out puddling  or  any  other  manipulation.  Thus 
another  direction  was  given  to  my  thoughts, 
and  after  due  deliberation  I  became  convinced 
that  if  air  could  be  brought  into  contact  with 
a  sufficiently  extensive  surface  of  molten  crude 
iron  it  would  be  rapidly  converted  into  malle- 
able iron." 

With  great  enthusiasm  Bessemer  proceeded 
to  the  next  step,  namely,  the  experimental  test 
of  his  conviction.  He  procured  a  crucible  hav- 
ing a  perforated  cover  and  a  pipe  of  refractory 
material  passing  through  the  lid,  connected  to 
a  blast  supply.  A  small  quantity  of  cast  iron 
was  melted  in  the  crucible  and  while  still  in 
the  furnace  a  current  of  air  was  passed  through 
it.  After  30  minutes  blowing  the  contents  of 
the  crucible  were  found  to  be  soft  malleable 
iron.  The  next  thing  to  be  determined  was 
whether  the  reactions  caused  by  the  lilowingf 
would  generate  sulficicnt  heat  to  keep  the  con- 
tents of  the  crucible  lit|uid  willmul  any  heat 
being  applied  from  outside.  This  seemed  a 
preposterous  idea  —  that  hlowini;  air  into  molten 
iron  should  not  only  not  solidify  it  in  a  short 
time,  but  actually  increase  its  temperature  very 
materially.  But  Bessemer  was  confident  it 
would  he  so  and  immediately  set  about  the 
construction  of  a  converter.  The  first  con- 
verter was  about  four  feet  in  height,  cylind- 
rical, having  a  llat  top  with  a  circular  opening, 
and  six  horizontal  tuyeres  around  ihr  bottom 
fed  by  a  circular  blast  pipe.  Its  capacity  was 
about  700  weight  of  iron,  which  was  introduced 
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by  a  sort  of  funnel  in  the  side  after  the  blast 
was  turned  on.  The  first  blow  was  full  of 
surprises,  for  what  took  place  could  be  readily 
seen,  whereas  in  the  former  experiments  in 
the  crucible  the  entire  apparatus  was  out  of 
sight.  For  the  first  few  minutes  sparks  and 
smoke  were  emitted  from  the  converter,  but 
then  a  flame  burst  forth,  which  increased  in 
violence  so  that  no  one  could  go  near  the 
converter.  Then  the  flame  died  down  and  the 
metal  was  tapped  out  through  a  hole  in  the 
bottom  of  the  converter,  and  found  to  be  malle- 
able. The  possibilities  of  the  process  were  now 
demonstrated  beyond  the  slightest  doubt,  but 
prodigious  labors  were  yet  to  be  undertaken 
in  order  to  make  it  mechanically  perfect.  The 
chief  difficulties  were  that  during  the  operation 
large  quantities  of  slag  and  some  drops  of  iron 
were  blown  out  of  the  converter,  and  that  the 
blast  had  to  be  kept  on  during  the  whole  time 
of  introducing  the  charge  and  also  tapping  it 
out  when  converted.  Many  changes  w-cre  made 
in  the  interior  shape  to  obviate  the  first.  The 
height  was  increased  and  a  double  dome- 
shaped  top  added  with  the  idea  that  any  pro- 
jections of  slag  and  iron  would  strike  the 
dome  and  drop  back  into  the  converter.  This 
was  fairly  successful  and  was  the  type  of  con- 
verter used  in  the  first  public  exhibition  of  the 
process.  In  order  to  overcome  the  necessity  of 
keeping  up  the  blast  while  filling  and  emptying 
the  converter  the  shape  which  is  so  well  known 
to-day  was  evolved  after  a  great  many  changes 
and  experiments.  It  had  to  be  a  movable 
vessel,  in  order  to  bring  the  metal  away  from 
the  tuyeres  and  permit  of  shutting  off  the  blast, 
and  so  a  shape  somewhat  oval,  and  with  a 
mouth  inclined  to  one  side  at  an  angle,  the 
whole  mounted  on  trunnions,  because  the  stand- 
ard Bessemer  converter.  Other  vast  improve- 
ments came  quickly,  the  hydraulically  driven 
rack  and  pinion  to  rotate  the  converter,  the 
hydraulic  crane  for  handling  the  ladle,  and  the 
casting  pit  for  handling  of  ingots  and  moulds. 
One  of  the  difiiculties  overcome  was  the  mix- 
ing of  the  slag  with  the  iron,  and  this  was  over- 
come by  providing  a  ladle  having  an  opening 
at  the  bottom  which  was  closed  by  a  refrac- 
tory stopper  attached  to  a  rod.  The  iron  was 
run  into  the  ladle  and  the  stopper  held  in  posi- 
tion till  it  was  full.  Then  as  the  slag  floated 
the  stopper  was  withdrawn  allowing  perfectly 
clean  metal  to  run  into  the  ingot  moulds. 
The  Bessemer  process  has  another  peculiar 
and  romantic  feature  in  its  history  in  that  it  has 
been  twice  invented.  When  he  took  out  United 
States  patents  in  18.^6  Bessemer  was  confronted 
at  once  by  a  priority  of  claim  to  invention  by 
William  Kelly.  The  contention  was  sustained 
in  the  United  States  courts  and  Kelly  was 
granted  a  patent.  It  is  now  not  doubted  that 
while  the  two  men  independently  and  separately 
discovered  the  principle,  Kellv  was  aliead  of 
Bessemer  some  eight  or  nine  years  in  his  dis- 
coverj'.  Kelly  was  in  the  iron  business  in  Eddy- 
ville,  Ky.,  in  1S46,  refining  iron  in  an  old- 
fashioned  refinery,  to  make  kettles  used  in  the 
manufacture  of  sugar.  He  was  an  inventive 
.genius,  but  a  poor  business  man.  An  inspiration 
came  to  him  one  day  while  watching  the 
progress  of  his  refinery,  on  noticing  that  at  a 
certain  place  where  the  Mast  of  iron  happened 
to  play  on  the  molten   iron   direct  without  the 


intervention  of  any  fuel,  it  became  white  hot 
and  boiled  violently.  He  inimediatelv  realized 
the  revolutionary  nature  of  his  discovery  and 
his  knowledge  of  metallurgy  easily  furnished 
him  with  the  explanation,  namely  that  the  im- 
purities in  the  iron  were  actin.g  as  fuel,  and  by 
their  combustion  increasing  the  temperature  of 
the  iron.  On  speaking  of  his  hopes  he  was  met 
with  derision,  but  proceeded  to  make  a  public 
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Modern    Rotary   Converter. 

demonstration  which  convinced  all  who  saw  it. 
But,  like  all  important  discoveries,  there  was  a 
hard  battle  ahead  of  Kelly.  There  is  always  a 
prejudice  against  such  revolutionary  discoveries, 
and  Kelly's  customers  refused  to  accept  iron  re- 
fined by  the  new  method  even  though  it  passed 
the  customary  tests.  His  financial  backing  was 
also  withdrawn,  but  Kelly  could  not  be  extin- 
guished. How  he  persevered  with  his  process 
when  experiment  after  experiment  failed,  how 
he  worked  secretly  in  the  forest,  and  finally  got 
permission  from  the  Cambria  Iron  Works  to 
erect  a  converter  (the  eighth  he  had  con- 
structed) in  their  works,  and  how  after  a  dis- 
astrous commencement  success  was  finally 
achieved,  are  familiar  stories.  Kelly  was  recog- 
nized as  the  inventor  of  the  Bessemer  process, 
and  while  Bessemer's  patents  were  refused  re- 
newal, Kelly's  were  renewed.  He  died  in  1S88. 
The  Bessemer  Process  To-Day. —  In  modern 
American  practice  the  pig  iron  is  sometimes 
used  direct  in  a  fluid  condition   from  the  blast 
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1.  The  First  Experiment  in  tin-  Criicilile. 

2.  Vertical  Fixed  Converter. 

3.  Converter  with  (lonie-^h;iiH<l    Icip  Ladle  witli   Slopper.  and  Hydraulic  Ingot   Mohl. 
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furnace  and  sometimes  remelted  in  cupolas. 
Rapid  working  is  tlie  object  aimed  at  so  as  tu 
avoid  loss  of  heat  by  radiation,  and  permit  o£ 
the  use  of  lower  silicon  in  the  pig  iron.  To- 
day about  one  per  cent  of  silicon  is  contained  in 
the  charge,  and  the  blow  is  made  in  from  q  to 
12  minutes.  Even  with  this  comparatively  low 
content  of  silicon  the  blows  arc  sometimes  too 
hot  and  steel  scrap  has  to  be  added  in  the  con- 
verter during  the  blow  to  cool  it  off.  In  place 
of  scrap  a  jet  of  steam  is  sometimes  turned  on. 
^As  regards  the  capacity  of  the  converter,  any- 
thing less  than  lo  tons  is  considered  a  small 
converter  and  the  usual  amount  treated  at  one 
time  is  from  lo  to  20  tons.  It  is  almost  uni- 
versal practice  to  use  an  "acid."  that  is  a  sili- 
cious  lining  consisting  of  brick,  sand,  or  stone, 
and  the  walls  are  lined  to  a  thickness  of  about 
one  foot.  The  bottom  section  of  the  converter 
containing  the  tuyeres  is  separate  from  the  main 
section  and  is  about  26  inches  thick  on  account 
of  the  great  amount  of  corrosion  that  takes 
place  there,  and  each  vessel  has  a  number  of 
extra  bottoms  so  that  they  can  be  quicklj' 
changed  when  burned  out.  The  diameter  of 
the  tuyeres  is  about  half  an  inch.  The  pres- 
sure of  blast  applied  varies  from  30  to  lO 
pounds,  the  former  being  used  at  the  com- 
mencement of  the  blow  and  the  latter  being  the 
lowest  it  would  ever  be  safe  to  reduce  it  to,  and 
this  only  when  the  blow  is  particularly  hot  or 
the  projections  of  slag  excessive.  SutTicient  air 
must  always  be  kept  on  to  support  the  iron  and 
prevent  it  running  into  the  tuyeres  and  wind 
hox.  The  converters  are  rotated  to  suit  the 
'■xigencies  of  blowing,  and  receiving  or  pouring 
tlif  metal,  by  means  of  a  pinion  attached  to  the 
trunnion,  and  a  hydraulically  driven  rack.  The 
illustrations  to  this  article  give  a  good  idea  of 
'he  development  of  the  converter  from  the 
'  irliest  type. 

The  Clapf-Griifiths  Bessemer. — This  process, 
which  is  now  practically  obselete,  was  one  of 
the  earliest  types  of  Baby  Bessemer  converters. 
Its  capacity  was  from  two  to  three  tons.  A 
stationary  side-blown  converter  was  used,  hav- 
ing a  slag  spout  at  one  side  from  which  the  slag 
poured  during  the  boil.  The  converter  was  in 
two  sections,  being  jointed  on  a  line  above  the 
meres,  and  tlic  bottom  section  was  handled  and 
jjiit  in  place  on  a  car  which  could  be  lifted  by  a 
hydraulic  ram.  The  only  original  feature  of 
the  converter  was  the  slag  spout,  and  the  bene- 
fit derived  from  its  use  was  always  problem- 
atical. It  was  claimed  that  the  steel  made  in 
this  converter,  even  though  biifh  in  phosphorus, 
was  vastly  superior  to  that  made  in  ordinary 
converters.  This  claim  was  of  course  not  sub- 
stantiated. 

riie  Rohcil  Process. —  In  this  process  a 
rotary  converter  was  used  with  horizontal 
tuyeres  placed  tangentially,  in  order  to  impart 
a  rotary  motinu  to  the  metal.  The  tuyeres 
were  submerged,  but  near  to  the  surface  of  the 
bath.  Whilst  the  loss  was  greater  than  in  the 
ordinary  vessel,  a  hotter  steel  was  made,  which 
was  suitable  for  steel  castings,  and  for  this 
purpose  it  was  almost  exclusively  used. 

The  Troj^eitas  Process. —  This  has  been  by 
far  the  most  successful  development  of  the  Bes- 
semer process,  introducing  a  new  idea,  the 
reasonableness  of  which  is  attested  bv  the  in- 
creasing number  of  plants  being  erected  and  the 


uniform  success  with  which  they  are  meeting. 
The  Tropcnas  idea  is  that  the  violent  mechani- 
cal disturbance  of  the  bath  is  unnecessary  and 
that  the  more  tranquil  the  bath  is  the  purer, 
sounder,  and  better  will  be  the  steel.  A  rotary, 
side  blown  converter  of  two  tons  capacity  is 
used,  and  the  tuyeres  are  arranged  in  a  sym- 
metrical position  from  the  centre  tuyere  in 
order  that  any  tendency  to  stirring  or  rotation 
may  be  neutralized.  The  tuyeres,  moreover, 
are  never  beneath  the  surface  of  the  metal, 
though  they  approach  it  very  nearly.  A  second 
row  of  tuyeres  is  placed  a  few  inches  higher 
than  and  parallel  with  the  lower  tuyeres,  and 
when  the  carbon  flame  appears  these  tuyeres 
are  opened,  admitting  air  to  complete  the  com- 
bustion of  carbon  from  CO  to  CO2.  The  result 
of  this  is  to  increase  the  temperature  of  the 
bath  by  radiation.  A  high  silicon,  high  man- 
ganese mi.xturc  is  used  in  the  converter,  and  re- 
sults in  exceedingly  hot  steel,  which  can  be  car- 
ried around  in  hand  ladles  and  poured  into  very 
small  and  complicated  shapes. 

When  the  blast  is  first  started  the  surface 
only  of  the  metal  is  oxidized,  three  pounds  pres- 
sure of  air  being  used,  and  by  dilution  and 
chan.ge  of  specilic  gravity  a  fresh  surface  is 
constantly  presented  to  the  action  of  the  blast 
without  any  mechanical  disturbance  whatever. 
In  this  way  the  possibility  of  occluded  gases  is 
reduced  to  a  minimum,  no  more  air  being  intro- 
duced than  is  necessary  for  the  chemical  re- 
action. 

The  Roll  of  Honor. — The  history  of  the  de- 
velopment of  the  Bessemer  process  in  the 
United  States  is  the  history  of  a  company  of 
the  brightest  minds  this  country  has  produced. 
There  is  no  doubt  that  the  Bessemer  process  13 
worked  more  perfectly  in  America  tliaii  else- 
where, and  the  credit  must  be  given  to  those 
brilliant  men  who  in  the  early  days  gave  their 
great  intellects  to  its  problems  and  overcame 
them.  The  most  important  work  has  been  done 
by  A.  L.  Holley,  John  and  George  Fritz,  Wil- 
liam R.  Jones,  and  Robert  W.  Hunt.  To  Alex- 
ander Lyman  Hollev,  one  of,  if  not  the  fore- 
most American  engineers,  were  granted  10  pat- 
ents in  connection  with  the  Bessemer  process 
alone,  some  of  them  being  raised  converters, 
hydraulic  cranes,  accumulating  ladles,  and  con- 
verter bottoms.  Hollev  investigated  the  Besse- 
mer process  in  England  in  l86.'?  and  realizing 
its  possibilities  and  also  its  defects,  obtained 
the  only  American  license,  and  set  to  work  to 
perfect  its  machinery.  The  latest  and  most  im- 
portant of  the  modern  improvements  is  the 
Jones  metal  mixer,  which  is  a  large  storage  re- 
ceiver in  which  the  various  quantities  of  iron 
direct  from  the  blast  furnace  are  stored  and 
etiualized,  .so  that  the  silicon  is  uniform  in  the 
converter.  One  of  the  most  important  links  in 
this  perfectly  welded  chain  was  the  work  of 
Robert  Mushe.t,  who  developed  the  inethod  of 
recarburizing  the  iron  after  blowing  in  the  con- 
verter. Without  his  method  it  would  never 
have  been  a  commercial  success.  Considerable 
trouble  was  caused  in  the  earlv  days  by  the  con- 
flirtinn  of  the  Bessemer  and  Kelly  patents.  The 
Winslow,  Griswold  &•  Ilolb'v  Company  at 
Troy  had  control  of  the  Bessemer  patents 
covering  the  important  and  essential  niacliinerv, 
and  the  owners  of  the  Kelly  and  Mushet  patents 
could  not  operate  without  the  use  of  this  ma- 
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chiner}'.  In  fact  each  side  was  necessary  to  the 
other  and  naturally  this  resulted  in  an  agree- 
ment by  which  a  joint-stock  company  of  all  the 
pneumatic  steel  manufacturers  was  made.  Ail 
the  patents  on  these  processes  have  now  expired. 
But  of  the  extent  to  which  Bessemer  steel  has 
affected  modern  civilization  an  idea  may  be 
gained  from  the  simple  statement  that  the 
yearly  output  of  this  '.laterial  in  the  United 
States  is  now  about  :5,ooo.ooo  tons. 

Arthur  Simon'son, 
Mciallurgi' .il   Engineer,   PJiiladel/'hia,   Pa. 

Steel  —  Electrical  Processes  of  Manufac- 
ture. Electrometallurgical  processes  for  the 
manufacture  of  pig-iron,  steel,  and  ferro-alloys, 
have  of  late  attracted  profound  attention  among 
steelmakers  and  engineers;  indeed  this  branch 
of  the  iron  and  steel  industry  is  of  such  recent 
origin  that  the  most  sanguine  of  inventors  a 
decade  ago  would  not  have  dared  to  predict 
even  the  degree  of  success  which  we  see  to-day. 
One  must  not  on  this  account  imagine  that  the 
electrical   furnace  is  of  such  recent  date, 

Siemens  reduced  ores  in  an  electrical  crucible 
furnace  in  1879.  This  was  merely  a  laboraloiy 
experiment  but  witbin  a  few  years'  time  Cowlts 
Brothers,  Hall,  Acheson,  and  Willson,  all 
Americans,  developed  industrial  processes  em- 
ploying electrical  heating.  The  sudden  rise  and 
decline  of  the  calcium  carbide  industry,  during 
the  closin.g  years  of  the  19th  century,  in  those 
countries  possessing  ample  and  cheap  water 
power,  stimulated  invention  and  experiment 
witli  electtical   furnaces  of  many  types. 

The  carbide  furnaces  were  not  suitable  for 
steel  manufacture,  but  by  slight  modifications 
became  well  adapted  to  the  production  of  ferro- 
chromium,  of  hi.gh  carbon  contents.  Prior  to 
IQOO  this  alloy  had  been  made  exclusively  in 
cupolas  or  small  blast  furnaces.  So  successful 
has  the  electrical  method  proved  that  to-day 
much  of  the  ferro-chrome,  also  ferro-tungsten, 
ferro-molybdenum,  fcrro-vanadium,  and  ferro- 
silicon,  is  produced  electrically.  Tlie  electric- 
furnace  manufacture  of  ferro-alloj'S  is  an  estab- 
lished success:  not  so  much  can  at  this  time  be 
said  for  the  electrical  manufacture  of  iron  and 
steel.  Few  processes  have  passed  the  strictly 
experimental  stage,  but  doubtless  the  next  few 
vears  will  show  wonderful  development  along 
these  lines.  There  are  now  being  erected  in 
Europe  and  America  probably  a  score  of  Kjel- 
lin,  Heroult,  Keller  and  other  plants. 

Exact  data  is  lacking  as  to  the  performances 
of  many  of  these  so-called  processes.  The  m- 
ventors  describe  them  in  terms  of  their  expecta- 
tions rather  than  of  their  achievements,  and 
concerning  many  of  them  one  looks  in  vain  for 
exact  data  as  to  cost  and  analysis  of  the 
product,  though  assured  that  the  cost  is  a  mere 
trifle  or  that  sulphur  and  phosphorus  are  readily 
eliminated  by  some  mysterious  means  not  made 
clear. 

Inventors  have  injured  their  cause  by  claim- 
ing too  much  and  implying  that  in  some  mys- 
terious manner  electrical  heat  will  eliminate  de- 
fects in  analysis  and  character  of  the  product 
and  produce  results  which  may  not  be  attained 
bv  other  means.  "Unfortunately,"  savs  R.  A. 
Hadfield,  "there  seems  to  be  fixed  in  the  minds 
of  some  of  those  exriloiting  such  processes  the 
idea  that  all  steel  now  made  is  radically  of  bad 
quality." 


The  belief  is  fast  becoming  general  that  the 
future  of  the  electrical  furnace  will  be  limited 
to  special  branches  of  the  industry  and  to 
special  localities.  It  will  never  become  a  serious 
rival  of  the  blast  furnace,  the  Bessemer,  or 
Siemens-Martin  processes  in  the  United  States, 
Germany,  or  Great  Britain;  it  may  mean  much 
to  Brazil,  Chili,  Canada,  and  other  countries 
rich  in  ore  and  abounding  in  water  power  but 
lacking  cheap  metallurgical   fuel, 

Metalhirgically  considered  electrical  furnaces 
are  of  two  kinds :  first,  purely  melting  furnaces, 
analogous  to  the  crucible  steel  process,  e.  g.,  the 
Girod  or  the  Colby  and  Kjellin  induction  fur- 
naces ;  and,  second,  smelting  or  refining  fur- 
naces, such  as  the  Keller  or  Heroult  furnaces 
for  either  pig-iron  or  steel.  In  furnaces  of  the 
melting  type  we  must  start  with  tlie  best  raw 
materials  if  we  wish  to  produce  the  best  steel. 
Furnaces  of  the  second  tvne  may  be  used,  (a) 
for  the  electrical  refining  of  pig-iron  direct 
from  the  blast  furnace;  (b)  for  melting  and  re- 
finin.g  cold  pig-iron  and  scrap;  (c)  for  the 
direct  reduction  of  iron  from  its  ores,  with  or 
without  subseciuent  refining  to  produce  steel, 
and  (d)  the  electrical  refining  furnace,  such 
as  the  Heroult,  may  be  used  as  an  adjunct  to 
the  open-hearth  or  Bessemer  process,  in  which 
the  preliminary  refining  is  done. 

Electrically  considered  these  furnaces  in- 
clude: (a)  Arc  furnaces,  e.  g.,  the  Stassaiio 
process;  (b)  arc-resista.ice,  e.  g.,  the  Heroult 
steel  process;  (c)  resistance  furnaces,  the  Kel- 
ler, Harmet,  and  Heroult  pig-iron  furnaces,  in 
all  of  which  there  is  a  movable  carbon  electrode 
and  the  hearth  constitutes  a  fixed  electrode. 
These  furnaces  are  especially  suited  to  the  reduc- 
tion of  iron  ores,  the  charge  of  ore,  lime,  and 
coke  constituting  a  resistance  conductor  between 
the  movable  electrode  and  the  fixed  electrode. 
In  the  Gin  process  a  current  is  passed  through 
the  metal  itself,  making  use  of  the  Joule  effect. 
In  the  Girod  process  we  have  what  may  be 
called  a  furnace  of  the  superficial  resistance 
type :  the  current  does  not  pass  through  the 
charge  itself.  The  furnace  consists  of  a  crucible 
of  refractory  materials,  surrounded  by  a  granu- 
lar carbon  resistance  material  to  which  the  cur- 
rent is  conveyed  by  solid  carbon  conductors  and 
the  whole  device  is  enclosed  in  refractory  and 
non-conducting  materials  for  thermal  and  elec- 
trical insulation,  (d)  Induction  furnaces.  The 
invention  is  due  to  E.  A.  Colby,  but  Kjellin, 
Schneider,  and  others  employ  the  same  prin- 
ciple. In  them  the  heating  current  is  an  induced 
one,  generated  in  an  annular  bath  of  metal  con- 
stituting a  single-turn-secondarv  of  a  step-dowu 
transformer.  In  the  original  Colby  patents  the 
primary  windings  of  the  transformer  sur- 
rounded both  the  electromagnet  and  the  cru- 
cible itself.  In  the  Kjellin  process  the  primary 
winding  is  close  to  one  leg  of  the  electro- 
magnet and  both  are  surrounded  by  the  single- 
turn-secondary  or  crucible  itself.  It  would 
appear  that  there  might  be  an  advantage  in 
dividing  the  primary'  winding  into  two  parts, 
one  within  and  one  without  tlie  crucible- 
secondary,  in  other  words  in  combining  the 
Colby  and  the  Kjellin  construction  in  the  same 
furnace. 

In  this  limited  space  only  a  few  typical 
processes  can  be  described,  for  the  varieties  are 
alreadv  legion  and  new  ones  are  being  patented 
continually. 
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Tlie  Slassaiw  I'ruccss. — hi  the  Stassaiio  I'lir- 
nace  the  heat  is  radiated  from  one  or  more  pairs 
of  large  carbon  electrodes  placed  above  and  in 
the  top  of  the  furnace.  The  furnace  is  of  the 
arc  type,  and  as  the  electrodes  are  not  in  con- 
tact with  the  materials  to  be  smelted,  it  is 
claimed  that  no  impurities  are  introduced  into 
the  melt  from  the  electrodes  themselves. 
Either  iron  or  steel  may  be  produced  depending 


per  day  capacity,  having  provision  for  utilizing 
tlie  carbon-monoxide  produced  in  the  furnace, 
steel  can  be  produced,  with  the  cheap  electric 
power  of  Italy,  at  a  cost  quite  comparable  with 
that  of  Bessemer  steel  in  Germany,  England,  or 
the  United  States. 

The  Hcroult  Process. —  This  process  as  ap- 
plied to  the  production  of  steel  makes  use  of 
an   arc-resistance   tilting   furnace,   usually  basic 
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IIEROULT  STECL  FURNACE.— A.  lip  of  furnace;  H,  dolomite  brick,  lining  llic  metal  .liell;  K,  crushed  dolo- 
ir.ilc  constituting  tlie  hearth;  fJ,  one  of  the  electrodes;  U.  S.  T,  P  &  2  parts  of  device  for  regulating  the 
position  of  the  electrodes. 


Upon  the  mixture  used.  The  hearth  of  the  fur- 
nace rotating  during  the  oneration  at  a  small 
angle  to  the  vertical  facilitates  the  mixing  of 
the  ingredients  and  the  reactions  taking  place 
in  them.  Captain  Stassano  has  published  re- 
sults of  five  heats  in  which  very  pure  iron  was 
produced  direct  froin  ore,  nearly  40  per  cent 
of  the  sulphur  of  the  charge  and  over  85  per 
cent  of  the  phospliorus  having  been  eliminated. 
The  consumptinn  of  electrical  cncrgv  varied 
from  4.2  to  70  horse-power  hours  per  kilogram 
of  steel  produced.  The  lower  figure  resulted 
when  a  less  intense  current  than  that  at  fir.'t 
deemed  necessary  was  used.  Stassano  esti- 
mates   thai,    witli    an    installation    of    30    tons 


lined  with  dolomite  or  magncsitc  brick.  Two 
large  electrodes  pass  through  the  roof  of  the 
furnace  and  the  current  passes  down  one  of 
these  across  a  narrow  air-gap,  tlirough  the  slag 
into  the  metal  and  is  thence  conducted  back 
through  the  slag  and  another  air-gap  lo  Ilic 
second  electrode.  At  La  Praz,  the  honie  of  ihc 
inventor.  Dr.  P.  L.  T.  Ileroull,  an  alternating 
current  of  no  volts  and  4.000  amperes  is  cm- 
ployed.  The  width  of  the  air-gaps  is  automat- 
ically regulated.  .Xccording  to  the  figures  of 
the  Canadian  Commission  tool  steel  can  be 
made  in  this  furnace  from  cold  scrap  with  llic 
absorption  of  about  o.i.S.i  electrical  horse-power 
years   per  ton   of  product.     Steel   of  structural 
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quality  is  made  with  a  still  smaller  consumption 
of  energy.  In  addition  to  the  usual  mixture  of 
miscellaneous  scrap,  ore,  and  lime,  Heroult  em- 
ploys lime,  sand,  and  fluorspar  for  the  prepara- 
tion of  artificial  slags  toward  the  end  of  the 
process,  after  the  first  natural  slag  has  been  com- 
pletely removed.  These  are  supposed  to  remove 
sulphur  and  phosphorus  and  according  to 
Harbord  do  remove  the  latter  element  fairly 
well,  but  accordin.g  to  the  writer's  more  recent 
investigations  trouble  is  experienced  in  getting 
either  the  sulphur  or  the  phosphorus  below  0.02 
per  cent,  which  is  scarcely  better  than  the  best 
open  hearth  practice,  and  will  not  pass  for  first 
quality  crucible  tool  steel. 


his  estimates  upon  results  of  the  Canadian  ex- 
periment, Dr.  Heroult  figures  that  a  large  plant, 
equipped  W'ith  labor-saving  devices,  could  pro- 
duce pig-iron  at  a  price  between  Sio  and  $11 
per  ton.  In  this  calculation  the  cost  of 
electrical  energy  and  ore  is  very  low.  and  there 
are  so  few  places  where  these  conditions  and 
prices  could  be  realized  that  no  fear  need  be 
felt  for  the  speedy  disappearance  of  the  blast 
furnace. 

The  Colby  and  KjcUin  Processes. —  The  in- 
ventor of  the  induction  furnace  was  Mr. 
Edward  A.  Colb}-.  an  American.  It  does  not 
appear,  however,  that  at  the  time  of  taking  out 
his  patents,  in  1890,  he  had  any  idea  his  process 
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A,  is  jrst  above  the  primary  coil;  B.  iron  core  or  magnetic  circuit:  and  C,  the  bath  (secondary  circuit").  The 
advantages  of  tliis  furnace  are  that  it  can  be  tipped  over  tlie  lip,  or  from  the  taphole,  and  can  easily  be 
repaired   and   relined   when  necessary. 


When  the  Heroult  furnace  is  employed  as  an 
adjunct  to  the  open  hearth  furnace,  as  at  the 
Halcomb  Steel  Company,  or  the  Elektrostahl 
Gesellschaft,  at  Remscheid,  Germany,  the  great 
burden  of  responsibility  for  dephosphorizing 
and  desulphurizing  rests  with  the  open  hearth 
furnace  and  just  w'hat  is  accomplished  by  later 
tapping  open  hearth  metal  into  the  Heroult 
furnace,  where  it  remains  from  one  to  one  and 
a  half  hours,  is  not  apparent  although  it  is  stated 
that  the  installation  at  the  German  works  is 
working  very  satisfactorily,  and  producing  ex- 
cellent steel. 

The  Heroult  pig-iron  furnace  appears  much 
more  promising,  accordin.g  to  recent  reports  by 
Dr.  Haanel.  In  experiments  made  in  Canada 
excellent  low-sulphur  pig-iron  was  produced 
from  high-sulphur  magnetites  which  could  not 
have  been  successfully  smelted  in  the  blast-fur- 
nace. This  furnace,  which  was  of  the  resistance 
t}'pe,  had  a  92  per  cent  power  factor.     Basing 


mi.ght  be  used  on  a  large  scale  for  steel  melt- 
ing. More  recently  Schneider,  in  France,  and 
Kjellin,  in  Sweden,  have  employed  the  principle 
of  induction  to  the  construction  of  electrical 
furnaces  for  steel  melting,  and  since  the  results 
of  these  later  experimenters  have  been  made  pub- 
lic, Colby  has  designed  a  furnace  for  a  similar 
use.  His  furnace  has  been  tried  in  Philadelphia, 
and  it  is  stated  ('Iron  Age',  igoe')  that  heats 
can  be  made  in  an  hour  in  a  furnace  of  about 
150  pounds  capacity.  The  primary  current  is  of 
220  volts,  while  the  induced  current  in  the  bath 
of  metal  is  about  eight  volts.  The  average 
power  consumption  is  reported  as  640  kilowatt 
hours  per  ton  of  steel. 

The  Kiellin  process  has  been  in  actual  ser- 
vice in  Sweden  producing  merchantable  product 
for  about  four  years,  and  it  has  been  made 
the  subject  of  many  careful  investigations 
bv  the  Canadian  Commission,  bv  Dr.  \. 
Engelhardt,     by     Dr.     J.     A.      Mathews,     and 
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others.      The     furnace    as    described    by     Dr. 
Haanel    constitutes    a    step-down    transformer. 
The      primary      coil      of      insulated      wire      is 
wound   about   one   leg  of  the   magnetic  circuit. 
The  secondary  is  formed  by  the   charge  in  an 
annular  groove,  also  surrounding  the  same  leg 
of  the  magnetic  circuit.     In   Mr.   Kjellin's  fur- 
nace at  Gysinge,  Sweden,  the  primary  alteniat- 
hig  current   is   delivered  at  go  volts   and  3,oou 
amperes.     The  secondary  current  induced  in  the 
charge  itself  is  of  low  potential,  and  the  con- 
version of  electrical  energy  into  heat  takes  place 
in   the   substance   of  the   charge.     The    furnace 
may  be  either  acid  or  basic  lined,  but  the  latter 
is  most  used,  the  lining  constituting  the  annular 
groove  or  crucible  being  usually  made  of  mag- 
nesite.     The   furnace   may  be   either   tilting   or 
stationary.       This     process     corresponds     most 
nearly  to  the  old  crucible  process  in  that  there 
is  no  attempt  at   purification   of  the   materials 
used,  but  carefully  selected  raw  materials,  well 
melted,    will    give    an    excellent    steel    whose 
analysis  is   nearly  the  mean  of  the  constituent 
materials  of  the  mixture.     This  is  a  more  ex- 
pensive   way   of   producing   tool   steel   but  it  is 
the    only    sure    way    and    processes    depending 
upon' refining  methods  can  never  be  as  certain 
in  their  results  as  such  methods  as  the  crucible 
or  induction  process  in  which  raw  materials  of 
known  purity  are  employed.     The  writer  differs 
with  Professor  Harbord  in  liis  conclusion,  ex- 
pressed   in    the    report   of   the    Canadian    Com- 
mission, that  "steel  equal  in  all  respects  to  the 
bc^t    Sheffield    cruci1)le    steel    can    be    produced 
cither  by  tlie  Kjcllin,  Hcroult,  or  Keller  proc- 
esses."     The    investigations   and   report   of   the 
Commission   itself   do   not   warrant   this   state- 
ment,  nor   do   the   writer's   personal    investiga- 
tions,   made    two    years    later.      The     Kjellin 
process  alone,  or  rather  the  induction   process, 
can  accomplish  or  has  accomplished  this.     The 
induction  furnace  can  operate  successfully  upon 
two   kinds  of  mixtures,    (a)    pig-iron,   puddled 
bar  iron,  and  scrap,  or   (b)  pig-iron,  scrap  and 
l)ri(|iicltes  (ore).     The  former  require  less  time 
and  less  electrical  energy  but  is  the  moreex- 
pensive  mixture.     It  appears  that  in  the  Kjel- 
lin furnace  the  consumption  of  energy  decreases 
as  the  size  increases.     In  the   170  K.   W.   fur- 
nace at  Gysinge.  Engclhardt  states  that  an  aver- 
age of  770  K.  W.  liours  per  gross  ton  of  ingots 
is  required,  using  pig,  bar-iron,  and  tool  scrap, 
all  charged  cold.     In   a  furnace  of  736  K.  W. 
capacity  he  estimates  that  this  figure  would  be 
reduced    to    about   600    K.    W.    hours    per   ton. 
Ibbotson   states  that   for  the  year   ending  May 
31st.,  1906  the  works'  records  show  a  consump- 
tion of  1128  K.  W.  H.  per  gross  ton  of  ingots 
from  a  pig.  scrap,   and  briquette  mixture,  and 
fur   a   mixture    without   brif|uettes.    the   energy 
consumed   was   only   886   K.   W.   II.   per  gross 
ton.    According  to  Engclhardt.  a  large  furnace, 
producing    30    tons    a    day    could    do    .so    at    3 
cost  to  compete  with  the  Siemens-Martin  proc- 
ess  when   electrical   energy   can   be   had   at   0..S 
cents  per  kilowatt  hour. 

Coiirliisions.—  The  Keller  and  Ileroult  fur- 
naces can  produce  good  pig-iron  at  small 
cost  in  places  where  the  cost  of  electrical  power 
is  low.  Tliey  can  produce  good  pig-iron  from 
ores  that  cannot  he  successfully  treated  in  the 
hh^t  furnace.  Excepting  where  power  is  very 
cheap    (water    power)    and    metallurgical    fuel 


(coke)  very  dear  they  seem  at  present  to  offer 
little  possibility  of  competing  with  the  blast 
furnace. 

For  the  production  of  steel,  under  the  same 
conditions  mentioned  above,  it  would  appear 
that  the  Ileroult,  Stassano,  Keller,  Gin,  Harmet. 
and  other  processes,  of  a  smelting  or  refining 
character,  will  find  a  considerable  field  for  the 
ordinary  grades,  such  as  structural  and  rail- 
steel  and  common  tool  steel.  In  localities  where 
now  the  steel  industry  flourishes  in  all  its 
branches  and  in  which  as  a  rule  electrical  en- 
ergy is  expensive,  only  the  highest  grades  of 
tool  and  alloy  steels  can  be  made  commercially 
by  electrical  means  and  furnaces  of  the  induc- 
tion type  will   probably  be  the  ones  used. 

Bibliogratliy- —  'Report  of  Commission  on 
Electric  Smelting  of  Iron  Ores  and  the  Mak- 
ing of  Steel,'  (Canada,  1904);  Keller,  'Journal 
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H.  Louis,  ibid  (1904.  Vol.  I,  p.  40,  upon  Iler- 
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ess) ;  B.  N'eumann.  'Stahl  und  Eisen'  (1904, 
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chemical Industry'  (1904.  P-  48S*  :  V.  Engcl- 
hardt, 'Stahl  und  Eisen'  (1905.  Feb.  I,  15.  and 
March  i,  upon  Kjellin  process)  ;  Frick,  'Jcrn- 
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Assistant  Manager,  Crucible  Steel  Comfany  of 
America.  Sanderson  lirothers  Works. 

Steel  —  Manufacture  of  Crucible.  Cruci- 
ble steel  is  so  called  because  the  ingredients 
from  which  it  is  made  are  melted  in  crucibles 
or  pots.  The  name  to-day  is  almost  synonymous 
with  "tool  steel" — meaning  a  steel  containing 
at  least  one  half  per  cent  of  carbon,  which  will 
therefore  harden  materially  when  plunged  at 
a  bright  red  heat  into  water  or  oil.  Steel  of 
lower  carbon  than  this  may  be  made  in  crnciblcs 
for  especial  purpo.scs  when  hardness  is  not  the 
chief  quality  desired.  For  exainpic,  steel  cast- 
ings are  frequently  made  of  crucible  steel.  The 
quantity  actually  so  used  in  this  country  is  only 
a  few  thous.iiul  tons  per  annum. 

The  practice  of  hardening  steel  is  of  great 
antiquity  and  is  referred  to  by  the  early  Roman 
and  Greek  writers.  The  ancient  Egyptians 
heated  meteoric  iron  in  the  forge  until,  by  long 
contact  with  the  fuel,  it  absorbed  enough  carbon 
to  impart  considerable  surface  hardening  when 
quenched.  The  difference  between  oil  and  water 
hardening  is  referred  to  by  l.iicrelius  who 
says:  "The  finest  tools  are  tempc-red  in  oil, 
which  gives  a  more  durable  hardness  than  that 
imparted   by   water." 

The  fact  that  iron  lieated  in  contact  with 
carbon,  absorbs  some  of  that  clement,  which 
renders  it  harder,  seems  to  have  been  known 
(for  many  centuries  and  prior  to  nuntsman's 
invention,  in  I'-to,  all  steel  for  tools  w.is  made 
by  the  process  of  cemcnlation.  Especially  in 
Austria  and  England  the  art  and  industry  of 
converting  pure  wrought  iron  into  ccmonl-,  or 
blister-bar  flourished,  liy  which,  :is  Frrnrh  says: 
".\  steel  was  obtained  which  had  uncertain  per- 
centages of  carbon,  higher  on  the  outside  than 
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on  the  inside,  and  varying  in  hardness  from 
one  end  to  the  other,  according  as  the  bar  came 
in  contact  in  the  converting  furnace,  with  more 
or  less  of  the  carburizing  material,  or  a  higher 
or  lower  degree  of  heat."  It  was  to  overcome 
this  lack  of  uniformity  that  so-called  "single" 
and  -'double-shear*  were  made,  but  Huntsman 
conceived  the  idea  of  melting  the  cemented-bar 
in  crucibles,  thus  rendering  it  absolutely  homo- 
geneous and  of  uniform  carbon  contents  through- 
out the  mass.  As  first  carried  out,  the  melted 
steel  was  allowed  to  cool  in  the  crucible,  which 
.  as  then  broken  away  and  the  resulting  mass 
was  used  as  an  ingot.  About  a  century  ago 
Mushet  patented  the  production  of  steel  made 
m  the  crucible  by  melting  together  soft  bar  iron 
and  a  certain  amount  of  carbonaceous  matter. 
This  process  did  not  amount  to  much  until  1839, 
when  Heath  patented  the  use  of  manganese  as 
an  essential  addition  to  crucible  steel.  In  Amer- 
ica, the  Mushet-Heath  process  of  melting  to- 
gether in  crucibles  soft  bar-iron,  with  or  with- 
out a  certain  percentage  of  steel  scrap,  char- 
coal, and  oxide  of  manganese,  spiegeleisen,  or 
ferro-manganese  is  more  generallj-  employed 
than  the  original  Huntsman  process  of  melting 
cemented  or  blister-bar.  It  has  been  said  of 
Huntsman's  invention  that, — "The  invention  of 
cast-steel  was  second  in  importance  to  no  pre- 
vious event  in  the  world's  history,  unless  it  may 
have  been  the  invention  of  printing."  Hunts- 
man's process  was  rapidly  adopted  and  at  the 
time  of  his  death  there  were  several  firms  melt- 
ing steel,  and  possibly  five  hundred  individuals 
and  firms  making  files,  edge-tools,  etc..  in  Shef- 
field,— famous  for  its  "thwytles"  since  Chau- 
cer's day.  Among  these  names  appeared  Spen- 
cer, Jessop,  Sanderson,  Parkin.  Turner,  Hobson 
and  Rogers,  and  these  same  names  appear  to- 
day in  connection  with  both  English  and  Ameri- 
can  crucible   steel    works. 

The  Materials. — The  base  used  for  all  cruci- 
ble steel  is  wrought  iron.  England,  Germany 
and  America  draw  on  Sweden  for  the  more 
expensive  grades,  and  by  many  it  is  believed 
that  Swedish  materials  possess  some  mysterious 
virtues  not  afforded  by  other  irons,  regardless 
of  what  the  results  of  chemical  analysis  show. 
The  Swedish  irons  are  all  made  from  charcoal 
pig-iron  and  are  refined  by  the  Lancashire 
or  Walloon  processes.  Some  have  claimed  that 
these  irons  contain  traces  of  vanadium  and  that 
to  this  they  owe  their  virtue.  They  usually  con- 
tain small  amounts  of  manganese,  while  ordin- 
ary puddled  irons  are  nearly  free  from  this 
element.  To  the  writer  this  seems  more  im- 
portant than  a  possible  trace  of  vanadium.  A 
careful  investigation  of  products  made  from 
Swedish  and  American  irons  of  the  same  analy- 
sis has  revealed  absolutely  no  difference  in  the 
quality  of  the  product,  chemically,  physically, 
or  by  practical  test  in  tools  of  divers  sorts. 
Certain  it  is  that  rarely  does  Sheffield  tool  steel 
show  as  great  purity  as  regards  sulphur  and 
phosphorus  as  is  seen  in  the  product  of  Ameri- 
can mills.  In  America,  while  Swedish  iron  is 
still  used  to  some  extent,  it  has  been  replaced 
by  the  purer  product  of  the  puddling  furnace. 
This  commonly  carries  less  than  one-hundredth 
of  one  per  cent  of  sulphur  and  phosphorus,  and 
also  contains  much  less  copper  than  the  Swed- 
ish irons. 

In   German  and   English   tool-steels   a   com- 


bined percentage  not  exceeding  U.06  per  cent  ot 
sulphur,  phosphorus  and  copper  is  considered 
first  class,  while  in  America  this  combined  per- 
centage is  about  one-half  as  much  a:.d  would  not 
be  expected  to  exceed  0.04  per  cent  in  the  best 
product. 

Swedish  bar  or  puddled  bar  may  be  and  is 
melted  directly  or  it  may  be  first  carburized 
by  the  cementation  process.  Cemented  bar  is 
used  more  largely  abroad  than  in  An.erica. 
For  the  purpose  of  adding  carbon,  when  the 
cemented  bar  is  not  used,  it  is  customary  to  use 
either  a  pure  Swedish  charcoal  pig-iron  or  the 
riuierican  product  known  as  "  w'ashed-metal." 
Both  carry  about  4.0%  carbon  and  are  low 
in  sulphur  and  phosphorus,  but  the  former 
carries  rather  variable  cjuantities  of  silicon  and 
manganese,  from  which  washed  metal  is  nearly 
free.  This  is  an  advantage  in  favor  of  the 
Swedish  pig,  if  the  silicon  and  manganese  can 
be  maintained  fairly  uniform  and  not  excessive 
in  amount.  In  some  cases  all  the  carburizing  in 
the  crucible  charge  is  effected  by  means  of  char- 
coal. Small  nuantities  of  oxide  of  manganese 
or  ferro-manganese  are  usually  employed,  and 
for  special  steels  metallic  nickel,  manganese, 
tungsten,  chromium,  or  molybdenum,  or  their 
ferro-alloys   are  employed. 

Cnieibles. —  In  England,  clay  crucibles  are 
almost  exclusively  used.  They  are  nearly 
always  made  in  connection  with  the  works  using 
them,  the  mixing  usually  being  done  by  men 
who  tread  the  clay  with  their  bare  feet.  Little 
or  no  machinery  is  used  in  their  production. 
The  mixed  ingredients  are  made  into  balls  of 
suitable  weight  and  these  are  dropped  into  a 
mould  and  a  plug  shaped  like  the  inside  of  a 
crucible  is  driven  in,  forcing  the  clay  up  into 
the  mould  and  around  the  plug,  which  is  then 
withdrawn  and  the  crucible  removed  from  the 
mould  and  dried  for  several  weeks.  Before 
using,  it  is  "  annealed  "  or  baked  and  is  always 
filled  w-hile  hot.  The  crucibles  last  only  about 
three  heats,  carrying  sixty  pounds  at  the  first 
heat  and  a  less  amount  on  each  subsequent 
charge.  This  is  because  the  metal  attacks  and 
weakens  the  crucible  at  the  slag  line  and  hence 
the  level  of  the  metal  is  lowered  in  the  pot  on 
each  succeeding  heat. 

Graphite  crucibles  are  generally  used  in  Ger- 
many, Austria  and  the  United  States.  These 
according  to  analyses,  quoted  by  Howe,  may 
contain  from  20  to  83  per  cent  of  graphite,  about 
50  per  cent  being  commonly  used  in  America. 
The  best  Ceylon  graphite  should  be  used.  Arti- 
ficial graphite  made  in  electrical  furnaces  is 
unsuitable  for  crucibles  because  of  its  granular 
rather  than  lamellar  structure.  With  the 
graphite  is  used  either  clay  or  a  mixture  of  clay 
and  old  crucibles  finely  ground.  It  is  also  cus- 
tomary to  use  a  little  coke  dust  in  making  clay 
crucibles.  Graphite  crucibles  are  much  larger 
than  clay  ones  and  will  carry  the  customary  9° 
to  100  pound  charge  from  five  to  ten  heats.  They 
will  stand  much  abuse,  especially  in  the  way  of 
sudden  changes  of  temperature,  and  need  not 
be  filled  hot  each  time.  Indeed,  it  is  quite  cus- 
tomary to  allow  them  to  cool  off  completely 
between  heats,  when  they  are  cleaned  and  in- 
spected. Graphite  crucibles  cost  from  five  t" 
eight  times  as  much  as  clay  crucibles,  but  this 
disadvantage  is  more  than  offset  by  their  greater 
endurance  and  the  much  greater  production  per 
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crucible.  The  disadvantage  frequently  men- 
tioned, that  they  impart  variable  amounts  of 
carbon  and  silicon  to  the  steel  is  niorj  fancied 
than  real. 

furnaces  and  fuel. —  Several  types  of  fur- 
naces have  been  employed  for  crucible  steel 
melting,  but  such  steel  for  tool  purpo.ses  is 
nearly  always  melted  in  shaft  furnaces  using 
coke  as  fuel  or  in  Siemens  regenerative  furnaces 
using  gaseous  fuel, —  cither  producer  or  natural 
gas.  The  latter  is  almost  exclusively  used  in  the 
Pittsburgh  district  and  seems  to  be  the  ideal  fuel 
because  of  its  uniformity  of  composition  and  its 
freedom  from  sulphur.  In  addition  to  these 
fuels,  anthracite  has  been  employed  to  a  limited 
extent  in  a  special  form  of  shaft  furnace,  some- 
what resembling  the  coke-holes  or  furnaces. 
They  differ  in  this,  however,  that  they  require 
forced  draft  and  to  provide  this  the  ash-pit  is 
enclosed  and  air  is  driven  into  it  and  thence 
througli  the  bed  of  anthracite  on  the  grate  by 
means  of  a  fan  blower.  Waste  heat  from 
anthracite  furnaces  may  be  used  for  heating 
steam  boilers.  Petroleum  has  been  used  for  fuel 
in  the  Nobel  furnace,  for  melting  crucible  steel 
for  castings,  as  in  the  Mills  process.  We  now 
hear  little  of  anthracite  or  petroleum  for  cruci- 
ble steel  melting,  and  the  writer  is  not  aware 
that  either  of  these  fuels  is  actually  being  used 
in  America  at  the  present  time. 

The  Sheffield  coke-holes  or  shaft-melting 
furnaces,  hold  only  two  crucibles  each,  and  they 
are  not  run  at  night.  The  furnace  itself  con- 
sists of  an  oval  chamber  about  three  feet  deep 
to  the  grate  bars  and  a  foot  and  a  half  to  two 
feet  in  section.  These  holes  are  arranged 
around  one  or  more  sides  of  the  melting  house. 
Their  cover-bricks  are  just  above  the  floor  level. 
The  melting  holes  are  connected  either  to  sepa- 
rate flues,  some  half  dozen  of  them  being  united 
to  form  one  large  chinmey,  or  else  the  individual 
flues  may  be  united  in  a  large  common  flue  and 
Stack.  The  draft  is  roughly  regulated  by  insert- 
ing bricks  in  the  flues.  Beneath  the  furnaces 
there  is  always  a  large  ash  pit  and  cellar.  In 
Sheflield  the  crucibles,  after  air-drying  and 
annealing,  are  put  into  the  furnace  and  well 
packed  around  with  coke,  and  the  materials  to 
be  melted  are  charged  into  the  red  hot  crucible 
through  a  sheet  iron  funnel.  The  crucible  rests 
on  a  stand  and  this  in  turn  is  supported  on  the 
grate  bars.  The  ch.irging  being  ended,  a  cover 
is  place<l  on  the  crucible,  the  lire  is  urged  and 
during  the  operation  the  coke  must  be  replen- 
ished at  least  tw  ice.  Three  heats  from  a  crucible 
constiinte  a  day's  work  and  require  about 
twelve  hours'  time,  and  three  heats,  also,  is 
about  the  life  of  the  crucible. 

The  regenerative  gas  furnace,  which  is  used 
exchl^ively  in  the  United  .States,  has  never  been 
popular  in  England,  allhough  it  is  much  more 
economical  as  regards  fuel  consumption. 
N'unierous  reasons  have  been  given  to  explain 
why  it  is  not  used  in  Sheflield.  Strangely 
enough  it  has  been  stated  that  gas  fires  are  not 
under  such  good  control  as  coke  fires,  or  again, 
that  the  entire  crucible  and  its  contents  arc  not 
healed  to  a  uniform  temperature.  Whatever 
weight  these  objections  may  have,  it  is  interest- 
ing to  note  that  whcncvei  English  capital  has 
been  invested  in  the  crucible  steel  business  in 
America,  graphite  crucibles  and  gas-fired  regen- 


erative furnaces  have  been  adopted  without 
apparent  hesitation. 

The  American  furnace  consists  of  from  two 
to  ten  melting  holes  in  a  row,  and  each  hole  will 
accommodate  si.x  crucibles  at  a  time.  Each 
hole  is  provided  with  three  ports  on  either  side 
through  which  the  gas  and  air  and  the  products 
of  their  combustion  pass.  The  direction  of  flow 
of  the  gas  and  air  is  reversed  about  every  fiftfc:n 
minutes,  in  the  way  common  to  all  Siemens 
regenerative  furnaces.  Beneath  and  at  either 
side  of  the  melting  holes  are  the  regenerative 
chambers,  one  for  gas  and  one  for  air  on  eacli 
side.  The  chambers  are  fdled  with  so-called 
checker  work  of  brick,  which  takes  up  heat  from 
the  outcoming  gases  or  imparts  it  to  the  entering 
gas  and  air.  The  furnace  of  Daw^son,  Robinson 
and  Pope  which  is  said  to  be  giving  very  gooa 
results  at  Jessop  and  Sons,  Sheffield,  differs 
from  the  American  furnace  in  that  all  four 
regenerative  chambers  are  on  the  same  side  of 
the  melting  holes,  which  have  four  ports  each. 
The  melting  hole  is  curved  or  horse-shoe  shaped 
on  the  side  opposite  the  ports.  The  gas  and  air 
thus  enter  by  two  of  the  ports  and  rush  around 
the  curved  outer  edge  of  the  furnace  and  down 
the  other  two  ports.  The  six  crucibles  break 
and  impede  the  passage  of  the  flame  and  absorb 
its  heat  as  it  passes. 

The  meltine  holes  have  a  layer  of  coke  from 
si.x  to  eight  inches  deep  in  the  bottom  and  on 
this  rest  the  crucibles.  The  crucibles  are  usually 
filled  carefully  by  hand,  while  cold,  and  are  set 
into  the  furnace.  The  crucibles  are  well  adapted 
to  stand  this  sudden  change  of  temperature  if 
thev  have  been  well  baked  and  have  been  kept 
in  a  dry  place  prior  to  use.  Unlike  the  coke 
furnace,  the  gas  furnace  is  run  continuously, 
day  and  night,  from  Monday  morning  to  Salin-- 
day  afternoon,  from  3.3  to  .36  heats  constituting 
a  week's  work.  These  furnaces  will  last  from 
eight  months  to  a  year  or  even  longer  before  the 
holes  need  relining  or  the  checker  work  needs 
replacing.  Coke  furnaces  require  relining  about 
once  a  month.  The  first  cost  of  a  gas  furnace  is 
much  greater  than  that  of  the  coke  furnace,  but 
the  crucibles  are  more  readily  accessible  in  them 
and  they  arc  much  more  economical  of  fuel.  .\ 
ton  of  ordinary  bituminous  coal,  burned  in  a 
producer,  will  melt  a  ton  of  steel,  while  the  coke 
shaft  furnace  requires  about  three  tons  of  the 
more  expensive  coke  to  melt  a  ton  of  steel. 
Conmienling  on  this  phase  of  the  subject.  Mar- 
bord,  the  distinguished  English  authority,  says : 
"  The  economy  in  fuel,  case  with  w  hich  gas  can 
be  regulated,  freedom  from  clinkers  on  pots,  of- 
fer so  many  advantages  over  the  coke-hole,  that 
notwithstanding  past  failures  of  gas  furnaces, 
there  seems  every  prospect  of  this  or  some 
similar  gas-fired  furnace  being  very  largely 
adopted  in  crucible  steel  mclling."  Hy  the  "past 
failure  of  gas  furnaces"  Prof.  Ilarbord  must 
refer  to  their  failure  of  general  adoption  in 
England  rather  than  in  any  real  diflicully  with 
the  gas  furnace  itself  as  compared  with  coke- 
holes  or  other  furnaces.  More  crucible  steel  is 
melted  in  gas  furnaces  than  in  all  oilier  forms 
combined. 

Mcllinn. — The  materials  being  charged  into 
crucible  the  fire  is  nrged  in  the  case  of  coke,  or 
more  gas  is  turned  'in  in  the  case  of  Siemens 
fiuMiaccs,  until  at  the  end  of  about  two  or  three 
hours  the  materials  arc  melted.     In  the  case  of 
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mixtures  consisting  of  much  high  carbon  scrap, 
]jig-iron  or  cemented  bar  the  melting  takes  place 
more  quickly  than  with  mixtures  consisting 
largely  of  puddled  iron  and  charcoal.  When  the 
melter  thinks  the  contents  are  about  melted,  the 
cover  of  the  crucible  is  raised  and  the  contents 
examined  by  the  melter  who  prods  about  in  the 
crucible  with  a  long  iron  rod  to  detect  unmelted 
pieces.  The  melting  of  large  pieces  of  steel  scrap 
takes  place  in  a  rather  unexpected  fashion, —  the 
inside  seems  to  melt  first  and  to  run  out.  leaving 
a  shell  looking  exactly  like  the  original  piece, 
floating  around  on  top  of  the  metal. 

After  the  materials  are  "clear  melted,"  the 
heating  is  continued  for  an  extra  half  hour  or 
more,  and  this  is  known  as  the  "killing"  heat.  If 
the  metal  were  poured  into  the  ingot  moulds  im- 
mediately after  melting,  unsound  and  spongy  in- 
gots would  result.  During  the  killing  some  sili- 
con is  taken  up  from  the  walls  of  the  crucible  by 
the  metal  and  this  seems  to  assist  in  making 
soimd  castings.  Then,  also,  the  oxide  of  iron 
which  is  present  in  the  metal  has  a  chance  to 
react  w'ith  the  carbon  in  the  steel  or  in  the  walls 
of  the  pot  and  is  thus  reduced  to  metallic  iron, 
while  oxides  of  carbon  are  formed  and  elim- 
inated. Steel  that  has  been  given  sufficient  kill- 
ing, if  cast  in  open  moulds  and  allowed  to  cool 
spontaneously  would  be  quite  free  from  blow 
holes,  but  would  be  deeply  piped.  In  actual 
practice  means  are  employed  to  eliminate  the 
ripe,  and  the  ingots  are  perfectly  sound  from 
top  to  bottom.  The  tendcncv  to  eliminate  gas 
during  solidification  is  olTset  in  varying  degrees 
by  silicon,  manganese  and  aluminum. 

Tlic  Ingots. — The  crucibles,  after  the  killing 
heat,  are  withdrawn  from  the  furnaces  and  the 
small  quantity  of  flux  or  slag  always  present  is 
"mopped"  off.  The  metal  is  tlien  poured  or 
"teemed"  into  moulds.  The  moulds  are  of  cast 
iron,  and  usually  in  two  parts,  held  together  by 
rings  and  wedges.  Before  use,  the  moulds  are 
smoked  with  resin.  When  it  is  desired  to  make 
large  ingots,  the  product  of  any  number  of 
crucibles  is  cast  into  one  mould.  Until  quite 
recent  years  large  castings  for  ordnance,  armour 
and  projectiles  were  made  of  crucible  steel.  The 
Krupp  works  continued  this  practice  longer  than 
the  leading  English  and  American  works. 
Crucible  steel  ingots  weighing  30  tons  and  above 
and  requiring  over  one  thousand  crucibles  of 
metal  have  been  made.  It  is  now  25  years  since 
the  general  use  of  crucible  steel  for  heavy  ord- 
nance, shafting,  cranks,  etc.,  ceased,  though 
some  is  still   used  for  these  requirements. 

Grading  the  Ingots. — The  quality  of  steel 
depends  upon  the  method  of  manufacture,  the 
analvsis,  and  the  method  of  handling.  Even 
when  of  almost  identical  analysis,  crucible  steel 
takes  first  rank  for  quality,  open-hearth  steel 
stands  next  and  to  Bessemer  must  be  assigned 
last  place.  The  exact  reason  why  this  is  so  is 
not  known  definitely,  but  the  fact  is  generally 
admitted.  The  quality  of  crucible  steel  depends 
tipon  the  nature  of  the  raw  materials  entering 
into  the  crucible  mixture.  In  general,  the  lower 
the  percentages  of  sulphur  and  phosphorus  the 
better  the  steel,  and  the  higher  the  carbon,  the 
more  pernicious  is  the  effect  of  these  unwelcome 
metalloids.  The  degree  of  carburization  is  gen- 
erally referred  to  as  the  "  temper  "  of  an  ingot. 
In  a  works  making  hundreds  or  even  thousands 
of  siTiall  ingots  per  day  it  would  manifestly  be 


impossible  to  analyze  each  ingot  for  carbon. 
Fortunately,  this  is  not  necessary.  Very  small 
differences  in  carbon  so  change  the  fracture  or 
crystallization  of  the  ingot  that  the  skilled  in- 
spector can  detect  by  the  eye  differences  of  car- 
bon not  greater  than  one-twentieth  of  one  per 
cent,  within  the  limits  of  carbon  most  used  for 
tool  steel,  say,  0.90  per  cent  to  1.40  per  cent 
carbon.  The  presence  of  large  amounts  of  tung- 
sten, chromium,  molybdenum  and  other  alloying 
metals  interferes  with  or  precludes  entirely  the 
estimation  of  carbon  by  the  eye.  Other  elements 
being  within  the  usual  limits,  c.  g.  silicon  and 
manganese  from  o.io  per  cent  to  0.25  per  cent 
and  sulphur  and  phosphorus  from  o.oi  to  0.025 
per  cent  the  percentage  of  carbon  is  the  most 
important  factor  in  determining  the  suitability 
of  any  steel  for  a  given  purpose.  According  to 
Thallner,  steel  containing  upwards  of  1.5  per 
cent  carbon  may  be  called  very  hard  and  is  suit- 
able for  turning  and  planing  knives,  drills, 
razors,  etc.  Hard  steel  of  1.25  per  cent  carbon 
is  suited  for  ordinary  turning  and  planing  knives 
for  use  on  materials  of  mediiun  hardness,  also 
for  rock  drills,  scrapers,  cutters,  etc.  ^ledium 
hard  steel  of  i.o  per  cent  carbon  is  suitable  for 
screw  taps,  coining  dies,  chisels,  punches,  etc. 
Thallner  calls  steel  of  0.85  per  cent  carbon  tena- 
ciously hard,  and  recommends  it  for  screw-taps, 
cutters,  broaches,  matrices,  swages,  pins,  bear- 
ings, chisels,  gouges,  etc.  Steel  of  0.75  per  cent 
carbon  is  tough  and  suited  to  tools  requiring 
rough  handling,  hammers,  shear  blades,  drifts, 
springs,  cupping  tools,  and  certain  kinds  of 
needles.  Soft  tool  steel  is  rather  a  misnomer, 
but  the  term  is  used  in  a  relative  sense,  and 
applied  to  steel  of  about  0.65  per  cent  carbon, 
for  blacksmith's  tools,  bolts  and  for  welding  tr 
harder  steel  to  stiffen  and  toughen  it.  Xo  arbi- 
trary list  of  this  kind  can  fit  all  cases.  In 
general,  the  crucible  steel  business  is  one  involv- 
ing a  tremendous  amount  of  detail,  care  and 
watchfulness.  The  temperature  of  the  metal 
must  be  carefully  guarded  and  controlled  at 
every  step, —  melting,  welding,  cogging,  rolling 
or  hammering,  and  when  the  steel  reaches  the 
customer  equal  care  is  required  to  forge,  to 
harden  and  to  temper  the  finished  tool.  The 
proper  selection  and  blending  of  raw  materials 
or  the  choice  of  the  proper  quality  and  carbon 
for  a  given  use,  and  its  successful  f<abrication 
may  not  be  learned  from  books  or  acquired  in  a 
day,  but  are  a  legitimate  part  of  the  stock  in  trade 
of  Bijhler,  in  Styria;  Jessop  or  Huntsman,  in 
England;  Sanderson  or  Crescent  in  .America, 
and  other  firms  with  established  reputations. 

Bibliogral'liy.— Howe,  ^Metallurgy  of  Steel' 
(pp.  296-315)  ;  Harbord,  'Metallurgy  of  Steel'; 
Thallner,  'Tool  StccP  ;  Woodworth.  'Harden- 
ing, Tempering,  Annealing  and  Forging  of 
Steel';  Metcalf,  'Steel,  A  I\Iamial  for  Steel 
Users'  ;  Ailing.  'Points  for  Buyers  and  Users  of 
Tool  Steel';  Percy,  'Iron  and  Steel';  Kerl, 
'Grundriss  der  Eisenhiittenkunde' ;  Ostberg, 
'Trans-American  Inst.  Mining  Engineers' 
(XIV,  p.  775)  ;  Lcdebur,  'Handbuch  der  Eisen- 
hiittenkunde.' joHjj  Alexander  Mathews, 
Assistant  Manager,  Crucible  Steel  Conifany  of 
America,  Sanderson  Brothers  Works. 

Steel  —  Open  Hearth  Manufacture.  The 
process  of  producing  steel  of  this  class  derives 
its   name   from  the  type   of   fiuMiace   used  —  an 
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open  hearth.  In  European  practice  the  process 
is  known  as  the  Siemens-Martin,  receiving  its 
name  because  of  being  originated,  developed 
and  perfected  by  two  eminent  and  early  metal- 
lurgists (1864-1867;.  The  process  is  conducted 
cither  in  an  acid  or  basic  furnace  depending 
upon  the  character  of  the  raw  material  treated. 

There  are  several  divisions  of  the  process. 
The  original  plan  was  to  treat  a  charge  of  all 
pig-iron  wit'.i  the  assistance  of  iron  ore  to  con- 
vert into  steel.  Later  a  modification  was  intro- 
duced wherein  pig-iion  and  steel  or  wrought 
iron  scrap  were  melted  together  and  subse- 
quently refined  to  steel.  The  first  names  con- 
stituted the  Siemens  process  and  the  second  the 
Siemens-Martin.  To-day  the  essentials  of  either 
process  remain,  but  modifications  have  been 
introduced  from  time  to  time.  The  Monell 
process,  conducted  in  an  open  hearth  furnace 
with  a  basic  lining,  consists  of  a  charge  of 
molten  pig-iron  to  wliich  certain  quantities  of 
iron  ore  and  lime  are  added  whic'.i  fuse  to  form 
a  slag  and  which  slag  tlows  out  of  the  furnace 
at  a  point  above  the  surface  of  the  molten 
metal,  thus  carrying  with  it  certain  impurities 
in  the  charge  of  metal  it  is  desired  to  remove. 
The  ore  and  lime  are  added  at  certain  intervals 
to  make  the  overflow  of  slag  continuous  until 
the  desired  stage  of  purification  is   reached. 

Next  in  importance  is  the  Talbot  Process, 
also  conducted  in  a  basic  lined  open  hearth  steel 
furnace.  I'he  furnace  for  this  process  is  of 
movable  type  and  is  so  constructed  that  the 
body  can  be  tilted  forward  to  discharge  the  bath 
of  metal  through  an  opening  placed  at  the  level 
of  the  bath,  or  it  can  be  moved  in  the  opposite 
direction  to  pour  out  of  suitable  openings 
placed  at  a  higher  point  greater  or  less 
quantities  of  the  slag.  The  process  is  a  con- 
tinuous one.  A  full  charge  of  metal  which 
may  consist  of  molten  pig-iron  direct  from  the 
blast  furnace,  or  a  mi.xture  of  pig-iron  and  steel 
scrap  is  treated  by  additions  of  iron  ore  and 
lime  until  proper  pre-determined  conditions  are 
reached  by  slag  action.  At  that  stage  aliout  one 
half  of  the  refined  charge  is  withdrawn  into  a 
ladle  allowing  the  balance  to  remain  in  the  fur- 
nace.    At  this  point  another  addition  of  impure 


Elevation  Through  Open-Hearth   Furnace,   Showing 
Charger    and    Loco.motive    Casting    Crane. 

molten  pig-iron  is  poured  into  the  furnace  in 
sufficient  quantity  to  equal  the  initial  charge. 
The  remaining  slag  is  then  removed  by  tiltin.g 
the  furnace,  a  fresh  one  made  by  ore  and  lime 
and  the  refining  operation  repeated.  In  the 
second  treatment,  however,  the  interval  of  time 
is  considerably  reduced  because  the  residue  of 
refined  metal  from  the  initial  charge  greatly  di- 
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lutes  tile  succeeding  addition  of  molten  impure 
stock  and  so  making  a  smaller  total  of  objec- 
tionable elements  to  remove  by  slag  action. 
Under  normal  conditions  the  furnace  is  never 
empty  excepting  at  week  ends  when  incidental 
repairs  are  made.  In  regular  open  hearth  prac- 
tice the  furnace  is  emptied  completely  at  the 
end  of  each  heat.  It  is  then  patched  up,  as  may 
be  necessary,  and  recharged. 

Another  modification  of  recognized  import- 
ance is  the  Bertrand-Thiel  Process.  It  is  used 
in  Europe  to  some  extent.  Two  open  lie.irth 
furnaces  are  used,  one  acid  lined  and  another 
basic.  One  furnace  may  be  placed  at  a  higher 
level  than  the  other  so  that  the  charge  treated 
in  the  upper  furnace  can  be  tapped  directly  by 
gravity  into  the  one  below.  Or  the  furnaces 
may  be  placed  at  the  same  level  and  the  charge 
transference  from  one  to  the  other  be  ac- 
complished by  ladles.  The  principle  of  the 
process  is  that  a  charge  of  impure  stock  is  first 


Fig.     I. —  Plan     and    Elevation     of    Open     Heaiitii 
Furnace  Designed  for   ItuRNiNC   Prouucer  Hias. 
(i)     Cns    cliamhrr;     (2)     air    chamber;     (3)     porta: 
(4)   ncltinR  cliaiiihcr:   (5)  air  \i|>  t.Tkr:   (6)  uaH  iip  lakr; 
(7J  base  of  rfvcrsing  valves;   (8)  slack. 

treated  in  an  acid  lined  furnace  to  greatly  lessen 
by  nearly  full  removal  certain  elements  objec- 
tionable to  further  purification  by  the  basic 
process,  by  which  the  metal  is  treated  and  fully 
refined  in  the  second  stage  of  the  process.  It 
is  a  combined  acid  and  basic  process  whereby 
pig-iron  is  converted  to  steel  and  allows  the  use 
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'"  Mruciion   of   F»n,ar...- The   furnace   is 

being  absorbed  and   stored  in   chambers  placed 
be  ofv  the  fnrnace  body  and  ^\,^^''}}J^\^^°JJ; 
can  be  utilized  for  pre-heatmg    he  a.    "^c^sary 
to   oromote    complete    combustion    ot    t»e    '"^u 
Without  such  pre-heating  it  is  not  possible  to 
dep  nd  u^on  flame  temperature  alone  for  melt- 
ing and  desired  fluKhty  of  the  ^^'^].f.,.       ^^^ 
Reference  to  F  gs.   i   and  2  will  outline  tne 
general   fort^  of  a  stationary  open  hearth   fu  - 
nace     The  furnace  body  or  meltmg  chamber  is 
Hned   with    high-grade    refractory   bricUs      The 
whole    spropfrly  braced  and  supported  by  gir- 
ders   te   rods   and   plates.     In   an   open   hearth 
fnrnace   for   the   production   of    acid    steel,   the 
oo  .  irearUi  sides'and  end  walls  -^  const^^^^^^^^^^^^^ 
of  silica  bricks.     The  regeneration  c'  '■'^^^"^^^^[^ 

Hned  with  fire  bricks.  The  t°""'"  ^f  »'  f, '^'.fj  *a 
.r  ..an  k  lined  with  silica  sand  over  tlie  siiica 
b  ids  ai  d  dfshed  or  so  formed  that  the  metal 
wTen  leaving  the  furnace  through  the  tapping 


the  roof  walls,  sides  and  end  ^va»\^f  oye  the 
dac  Hne  are  formed  ot  silica  bricks  but  tac 
hearth  is  hned  in  the  pan  with  first  quality  fire- 
brick followed  bv  bricks  composed  of  mag- 
nesUe  and  at  the  junction  of  the  silica  bricks 
and  die  rna-nesite  a  neutral  parting  of  chrome 
ore  is  placed  to  prevent  fusion  of  the  two  kinds 
o    bHck  at  furnace-workmg  temperatures.    The 

E6"ri"lb;^^thr:ir^.;in^ 

particukrs  of  brick  work  the  construction  .s  the 
same  in  both  classes  o     furnace  ^.<,^^^ 

The  various  dimensions,  areas  and  ^"'"J"^^ 
of  bodv,  down  takes  and  regenerator  chambe 

^£^enlt;!^ai^^S^>^-'^-T^S 
but  the  area  of  both  closely  follows  certain  val- 
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3  ^  .v.RANGEMENT     OF     FURNACE     POET     FOR    Bu«H- 

ING   Natural  *jas. 


P,,,.      ,._  Sectional     Elevation     of     Open     Hearth 

(,)   Spout;   (.)  gas  tjog^^gj'- C^!  ^J^'^°^ 
(5)   beartli.  hmng    sand  for  acd',,e_^.^     ,        _.^„  , 

SEv^^^S:r^rr(^o)\S?^s^s  ana  tie  rods, 

hole  Will  flow  and   drain  toward  it.     When^a 
new   furnace   is   ready   to  receive  ^^,f(^<,ient 

Se?-o;t9|3f^;n^^y. ugh  usage 
Z  a^^fulnTcetrthe  matlufacture  of  basic  steel. 


ues  per  ton.     The  length  and  depth  of  regener- 
ator chambers  will   vary  also,  but  the  volurne 
as  a  rule  closely  follow. figures  P^r  ton.     Ge 
e?ally   stated   the   following   covers  the  various 
dimensions,  etc. : 

Heartb  area,  g  sq.   ft.  per  ton  ^       ^j^,. 

Chamber  volume,  go  cu.    ft.    (i/3   tor  gas,   z/3 
per  ton. 

■\ir   port   area.    i6   sq.    ft. 
^Ur°diaSXVi    I?,   'oo'-6o'   height. 
Producer   area,   3%    sq-  «■   P"  t°°- 

FucJ.  ,,  .   „ 

Coal     TOO   to    1. 000   lbs.    per   ton. 
Naturalgas.    800  to    ..000  cu.   ft.   per  ton. 
Oil,   60  to    100  gals,  per  ton. 
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The     following     figures     represent     hearth 
measurements  for  representative  capacities  : 
Capacity  Length  x  Width  Hearth  Area 

30  tons  27  X  10  ft.  270  sq.  ft. 

50  'ons  34X  13  ft.  438  sq.  ft. 

200  tons  40X  16  ft.  640  sq.  ft. 

The  last  item  covers  the  dimensions  of  a 
Talbot  furnace  which  has  a  deeper  bath  than 
other  furnaces.  The  average  depth  of  bath  is 
13"  while  the   maximum   is  26". 

Fuel  and  Accessories.—  The  choice  of  fuel 
varies  with  the  location  of  plants.  In  and 
around  Pittsburgh  natural  gas  is  extensively 
used  and  is  really  the  ideal  fuel.  It  is  not 
passed  through  the  regenerator  chambers  but 
is  fed  directly  into  the  furnace  port  Cl*'g-  3)- 
It  is  regular  in  composition,  possesses  the  high- 
est calorific  value  and  does  not  contaminate  the 
bath.  Next  in  heating  value  is  crude  petroleum 
or  residuum,  a  Ijy-prodiict  in  the  distillation  of 
petroleum.  Roth  have  advantages  in  regularity 
of  composition  and  ease  of  control.  Oil  is 
pumped,  under  pressure,  from  storage  tanks 
delivered  to  a  suitable  oil  burning  device  where 
it  is  atomized  by  compressed  air  or  steam  be- 
fore ignition  in  tlie  furnace  (Figs.  4  and  5). 
The  next  source  of  fuel  is  the  gas  producer 
(Fig.  6).  In  this  apparatus  bitummous  coal  is 
gasified  and  the  gaseous  matter  conveyed 
through  mains  controlled  by  regulating  valves 
(Fig.  7)  before  entering  the  regenerator  cham- 
bers. The  principle  of  operation  is  to  force 
through  a  mass  of  incandescent  carbon  air  and 
steam.  On  top  of  the  glowing  coals  fresh  fuel 
is  regularly  fed  to  keep  the  bed  at  a  constant 
level.     The  bed    must   be   frequently  poked   to 
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Fig.  4. —  Oil  Bi'rner  for  OrEN  Hearth  Furnaces. 

prevent  holes  forming,  allowing  air  and  steam 
to  pass  through  un-deconiposed.  The  bottom 
of  the  producer  rests  in  a  pan  of  water  to  pre- 
vent too  much  air  to  enter,  since  the  air  neces- 
sary to  form  a  good  working  gas  must  be  un- 
der control  by  passing  through  the  blower.  The 
gas  is  apt  to  vary  in  composition  and  is  not 
not  always  regular  in  volume.  .'V  ton  of  coal 
will  give  about  160,000  cu.  ft.  of  gas  treated  in 
a  producer.  The  average  composition  is  as  fol- 
lows : 

Carbon    Jfonoxide    27  per  cent,  bv  Vol. 

(arhon    TJi-Oxide     5  per  cent,  by  Vol. 

Myiirodcn 10  per  cent,  bv  Vol. 

•Nitrogen,   etc.,   by   diff 58  per  cent,  by  Vol. 

CALORIFIC    VALVE    OF    FUELS. 
V  .       ,  „  P"   cu.    ft. 

Naturaf  Gas 900  to   1000  II.   T.  V. 

S"-; 16-1700  n.  T.  U.  lb.  or  9>3.76o  I!.  T.  U. 

Producer  Gas ,30  to   140    fl.   T.    U. 


lurnacc  Ofcnition  —  Acid  Practice— In  or- 
der to  produce  steel  by  any  open  hearth  process 
it  is  necessary  that  a  certain  amount  of  carbon 
be  introduced  with  the  metal  to  be  converted. 
For  that  reason  ordinarv  pig-iron  is  necessary 
which  will  contain  2.5-J.5  per  cent  of  total  car- 
bon. The  presence  of  carbon  lowers  the  fusing 
point  of  iron  and  when  charged  in  an  open 
hearth  furnace  it  is  comparatively  easy  to 
liquify  the  hath  at  an  early  stage  of  the  process 
and  maintain  it  to  the  end  of  the  operation. 
Low  carbon  stock,  such  as  steel  or  wrought 
iron  scrap,  cannot  be  used  singly  because  if  ex- 
posed to  flame  action  it  would  not  fuse,  but 
would  be  pasty  and  -viscous,  causing  loss.  The 
charge  may  be  all  pig-iron  or  a  mixture  of  20 
per  cent  pig-iron  and  80  per  cent  scrap. 

The  acid  process  designates  the  character  of 
the  hearth  lining  which  is  formed  of  nearly 
pure  silica  .sand,  a  substance  understood  chem- 
ically as  an  "acid."  It  is  fairly  refractory  but 
must  carry  a  small  percentage  of  foreign  ele- 
ments to  very  slightly  lower  its  fusing  point. 
In  forming  the  hearth,  as  has  been  mentioned, 
it  must  be  hard  to  resist  wear  and  at  the  same 
time  be  inert  under  strong  actions  within  the 
bath  of  molten  metal  at  high  temperature.  It 
has  no  affinity  for  sulphur  and  phosphorous, 
but  will  fuse  with  oxides  of  iron  or  manganese. 
I'or   the   latter   reason   care   is   taken   with   heat 


Fig.  5. —  Construction  for  Oil  Rurninc  Open  HcARrii 
Furnace.     (Half    .'Section    at    Centre.) 
fi)    (Jienini;    fnr   itil    burm-r;    t-:)    air    i-ort    from   re- 
generator chamber:  (3)  air  port  from  regenerator  chamlwr. 

manipulation  to  prevent  undue  scorification  of 
hearth  by  such  o.xidcs.  Since  specifications  for 
finished  material,  such  as  boiler  plates,  striic- 
tmal  material,  etc.,  state  that  the  sulplmr  and 
phosphorous  be  kept  below  certain  limits,  the 
choice  of  raw  maleri.il  in  regard  to  those  ele- 
ments are  also  subject  to  limits,  and  because  of 
non-removal  in  refining  whatever  sulphur  and 
phosphorus  may  be  present  in  the  initial  charge 
will  equal  the  finished  product  in  like  p.irticu- 
lars. 

Raw  material  for  acid  treatment  is  called 
".\cid  .'^lock."  and  the  following  will  represent 
average  analysis : 

Sztxn   ."^teel  —  S.    0.04%   or   lem:    P.    0.04%   or   le«. 
Pig  Iron  —  C.  j.-s-s-;; :  ."^i.  0.50-1. 57t;  .''.  o.04''t  or  lc»»; 
P.  0.04*/!  or  lens;  Mn.  o.50-.;5vt. 

The  figures  on  C.  ."^i.and  Mn.  for  scrap  are 
not  specified  because  it  is  always  the  result  of 
some  previous  converting  process,  and  is  iherc- 
forc  low  in  those  elements.  The  shapes  may  be 
ingots,  blooms,  steel  castings,  tires,  springs  and 
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rolling-mill  wasters.  If  scrap  composes  part  of 
the  charge  it  will  be  put  in  the  furnace  first  fol- 
lowed by  either  molten  pig-iron  brought  in  a 
ladle  direct  from  the  blast  furnace  or  iron  in 
the  forms  of  pigs.  Before  the  iron  addition 
some  little  time  is  allowed  for  the  scrap  to  heat 
or  melt  partly.  The  chemical  action  is  mainly 
a  decarbonizing  one  or  rather  an  oxidizing  one. 
The  first  elements  to  oxidize  are  the  silicon  and 
manganese  of  the  charge  forming  respectively 
silica  (SiO;)  and  manganese  oxide  (MnO) 
which  fuse  readily  and  unite  to  form  part  of  the 
slag.  The  slag  is  mainly  composed  of  SiO: 
and  FeO.  The  FeO  (ferrous  oxide)  being 
formed  mainly  in  the  melting  of  the  scrap  and 
the  silica  from  sand  carried  in  mechanically 
with  the  pig-iron  and  the  oxidization  silicon  in 
the  metals  charged.  The  following  analysis 
represents  a  normal  acid  open  hearth  slag : 

SiO   52.00  per  cent. 

MnOj 17.50  per  cent. 

I'VO    28.50  per  cent. 

Under  flame  action  the  temperature  of  the 
bath  is  gradually  increased  mainly  because  the 
heat  stored  in  the  regenerator  chambers  and 
radiated  to  the  air  passing  through  them  to  sup- 
port flame  or  fuel  connnistion  increases  the 
the  efficiency.  The  checkers  nearlv  fill  both  sets 
of  chambers  and  are  formed  of  first  quality  fire 
bricks  so  placed  that  numerous  passages  3"  to 
3V2"  square  are  formed  both  vertically  and 
horizontally,  thus  offering  very  large  areas  for 
the   waste  gases   to   pass   through   and  give   up 


Fig.    6. —  Gas   Producer. 
(1)    Coal    hopper;    (2)    poke    holes;    (3)    steam    pipe; 
(4)    blower;    (5)    connection   with   gas   main;    (6)   water 
seated    ash    pan;    (7)    grate. 

their  heat  to  the  numerous  bricks.  The  wafte 
gases  leaving  the  furnace  body  are  about  1100 
to  1650  degrees  C.  and  after  passing  througli 
the  chambers  should  normally  measure  about  S 
to  600  degrees  C.  at  the  stack.  At  regular 
periods  the  course  of  the  flame  and  gases  are 
reversed  so  that  while  one  set  of  chambers  are 
giving  up  heat  to  the  inflowing  air  or  gas  (Pro- 
ducer only)  the  other  is  absorbing  the 
heat  in  waste  products  of  combustion.  With- 
out a  careful  regulation  of  fuel  there  would  be 
danger  of  melting  the  brick  work  in  the  furnace 
jjecause  with  each  reversal  there  is  a  constant 
increment  of  temperature  carried  into  the  fur- 
nace melting  chamber. 

The  batli  under  increased  temperature  be- 
comes very  liquid  bath  in  regard  to  the  metal 
and  slag.  There  is  a  lively  action  caused  by  the 
burning  of  the  carnon  which  draws  upoii  the 
oxYfen  in  the  sla.g  and  oxides  dissolved  in  the 
metal.     To  hasten  the  removal  of  carbon,  iron 


ore  is  added  froi.i  time  to  time  which  produces 
the  following  reaction : 

Carbon 
Carbon  Iron  Ore  di-oxide  Iron 

6  C.        +2  Fe.Os    =    3  CO=     +     4   Fe. 

{ I )  C.     +         Fe.Oa      =        CO.     +     2  FeO 
(2)  FeO     +     C.  =        CO.     +         Fe. 

The  reduced  metallic  iron  entering  the  bath, 
adding  to  the  yield  of  metal  while  the  gaseous 
carbon  bubbling  through  the  bath  keeps  it  mov- 
ing and  so  promotes  homogeneity,  an  advantage 
in  favor  of  any  open  hearth  process.  When  the 
carbon  removal  has  proceeded  to  any  desired 
point  as  indicated  by  the  fractured  appearance 
of  test  pieces  taken  at  intervals,  the  metal  is 
tapped  out  of  the  furnace  by  breaking  open  the 
tapping  hole  with  an  iron  bar  previously  closed, 
before  charging,  with  some  suitable  refractory 
material.     While  the  metal  is  flowing  into  a  pre- 


Fic.  7. —  FoRTEH    Reversing    Valve. 
Arrows  show  direction  of  intake  and  outgoing  gases. 
Arrow    to    left    indicates:      "To   furnace    through    regen- 
erator chambers."      .\rrows  to  right   indicates:     "From 
furnace  through  regenerator  chambers  to  stack." 

heated  clay-lined  ladle  measured  quantities  of 
either  spiegcleiscn  or  ferro-manganese  are  added 
which  have  a  cleansing  efl^ec^  upon  the  steel. 
They  are  alloys  of  iron  ant.  manganese  each 
carrying  respectively  20  per  cent  and" 80  per  cent 
of  manganese  wit:i  about  5.5  to  6.00  per  cent  of 
carbon.  It  is  possible  to  stop  the  refining  proc- 
ess at  any  time,  and  by  using  varying  auantities 
of  the  substances  just  named  known  a"s  de-ox- 
idizers  or  recarbonizers,  there  is  offered  a  pos- 
sibility of  producing  numerous  grades  of  steel. 
Without  any  additions  of  manganese  at  the  end 
of  an  open  hearth  operation  the  metal  would  be 
charged  with  oxides  and  which  would  interfere 
with  the  rolling  properties  of  the  metal.  The 
action  of  manganese  is  to  liberate  such  oxides 
by   making   them   readily   fusible,   float   upward 
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and  ininglc  with  tlic  slag  above  tlie  metal. 
Metal  not  well  de-oxidized  is  likely  to  crimible 
or  crack  when  forged,  rolled,  hammered  or 
welded. 

.•\fter  the  steel  is  taii'ied  into  the  ladle  and 
from  that  into  ingot  molds  (.Fig.  8)  they  are 
stripped  therefrom,  and  when  the  metal  has 
solidified,  the  ingots  are  reheated  and  rolled  out 
into  various  shapes. 

Basic  Practice. —  To  successfully  conduct  the 
basic  open  hearth  process  it  is  necessary  to 
have  a  hearth  lined  with  such  material  that  will 
withstand  the  action  of  slags  highly  charged 
with  lime.  The  presence  of  lime  in  moderate 
or  excessive  quantities  in  an  acid  furnace  would 
he  fatal  to  the  hearth  because  of  the  strong 
fluxing  action  between  silica  and  lime  when 
brought  together  at  higli  temperature.  A  basic 
lining  in  general  practice  consists  of  calcined 
magnesite,  a  substance  carrying  a  high  percent- 
age of  magnesia.  In  furnace  construction  it  is 
ground  and  mixed  willi  about  lo  per  cent  of 
anhydrous  tar,  then  rannned  in  and  shaped  to 
the  sloping  form.  It  can  ahso  lie  mixed  with 
pulverized  basic  slag  which  assists  the  sintering 
and  hardening  effect.  .\  hearth  of  magnesite 
so  formed  is  practically  inert  under  the  action 
of  a  limey  slag,  but  wHl  fuse  or  cut  if  siliceous 
inatter  should  be  present  excessively.  The  life 
of  a  magnesite  hearth  is  practically  indefinite. 
With  a  hearth  of  basic  and  refractory  material, 
such  as  magnesite.  there  is  offered  an  oppor- 
tunity to  treat  a  charge  of  such  stock  carrying 
a  high  content  of  elements  not  removed  in  an 
acid  hearth;  namely,  pig  iron  with  l.oo  per  cent 
of  phosphorous  and  0.07  per  cent  of  sulphur 
are  easily  treated,  so  that  95  per  cent  of  the 
phosphorous  and  75  per  cent  of  the  initial  sul- 
phur can  be  removed  by  the  action  of  the  slag, 
consisting  largely  of  lime  and  iron  oxide.  The 
only  element  that  is  objectionable  is  silicon 
and  basic  stock  or  raw  material  is  se- 
lected with  amounts  of  silicon  not  ex- 
ceeding T  per  cent.  To  get  a  slag  of  the  nec- 
essary de-phosphorizing  and  de-sulphurizing 
activity  TO  to  15  per  cent  of  the  charge  is  made 
up  of  limestone  of  a  pure  variety  with  ore 
added  from  time  to  time.  Silicon  under  the 
oxidizing  action  of  flame  and  additions  of  iron 
ore  to  the  bath  of  liquid  metal,  will  be  con- 
verted to  silica  combine  with  the  lime  of  the 
slag  and  if  excessive  rob  it  of  its  power  to 
absorb  pliosphorus  and  sulphur.  The  details  of 
charging  are  the  same  as  in  acid  melting  except- 
ing thai  a  charge  is  best  made  up  of  50  per  cent 
of  pig  .-ind  50  per  cent  of  scrap,  when  scrap  is 
used,  or  the  charge  may  be  all  direct  molten 
uirtal.  It  is  necessary  to  use  scrap  moderately 
lu-cause  it  is  easier  to  promote  liquation  of  bath 
with   a  higher  carbon  content   initially. 

The  layer  of  supernatant  slag  is  heavy  in  a 
basic  heat  and  more  heat  units  are  required  to 
rrnetr.ito  it  than  .tu  acid  slae.  For  that  reason 
the  fuel  consumption  per  ton  is  greater  in  the 
ffrnu  r    (ban    in    the   Inttrr. 

The  flame  manipulation  is  the  same  as  in 
acid  melting  as  is  also  the  carbon  oxidization 
by  the  .action  of  iron  ore.  The  details  of  re- 
carbonizing  arc  followed  as  in  acid  practice. 
During  the  progress  of  the  heat  samples  are 
frequently  taken  which  in  addition  to  being 
studied    for   the   carbon   contetit.   tests   are   also 


made  to  determine  how  far  the  de-phosphoriz- 
ing action  has  gone.  Tiie  heat  is  not  tapped 
until  its  removal  is  complete  or  only  a  few 
thousandths   of  a  per   cent   remain.     There   is 


I'lo.  8. —  General    Arrangement    of    Casting     Ingots 
With    Bottom    Pouring   Ladle. 

some  tendency  on  the  part  of  the  phosphorous 
to  revert  to  the  melal  after  it  has  been  tapped 
into  the  ladle.  The  amount  given  up  by  the 
slag  at  that  stage  varies  directly  with  the  quan- 
tity of  phosphorous  charged  initially.  But  with 
proper  slag  conditions  and  care  in  stock  selec- 
tion be  observed  the  re-absorbtion  of  phosphor- 
ous is  not  excessive.  Beginning  with  pig  iron 
carrying  I  per  cent  of  phosphorous  and  an  equal 
amount  of  scrap  with  not  more  than  0.1  per 
cent  a  heat  of  basic  steel  can  be  produced  to 
equal  in  analysis  acid  finished  material. 

When  the  furnace  is  emjitied  after  an  oper- 
ation some  unavoidable  cutting  of  the  hearth  at 
slag  line  is  patched  with  basic  material  of  a 
cheap  kind,  usually  dolomite,  a  double  carbonate 
of  lime  and  magnesia.  There  is  not,  under 
normal  conditions,  any  cutting  of  the  hearth 
below  the  slag  line  since  the  function  of  the 
hearth  is  only  a  refractory  one  playing  no  part 
in  the  purification  of  stock,  that  function  being 
efl^ected  only  by  the  calcerous  slag. 

In  psysical  properties  for  finished  material 
such  as  axles,  bridge  material,  boiler  and  ship 
plates,  etc.,  no  distinction  is  made  between  acid 
and  basic  steel. 

In  a  30-ton  furnace  it  is  possible  to  produce 
18  heats  per  week  of  six  working  days.  In  A 
50-ton  furnace  15  heats  per  week  is  an  average, 
either  on  acid  or  basic  practice. 

SiccI  Castings. —  For  marine,  locomotive, 
freight,  and  passenger  car,  electrical  and  gen- 
eral machinery  construction  it  is  important  to 
have  certain  parts  of  great  strength  and  elas- 
ticity. For  such  purposes  steel-castings  are  pre- 
ferred to  gray  iron  castings.  In  the  Ihiited 
States  the  industry  is  increasing  rapiilly.  The 
sources  of  supply  are  mainly  divided  between 
acid  and  basic  open  hearth  steel  with  moderate 
productions  by  small  hcsscmer  and  erucihic 
processes. 

During  the  year  1005  the  total  producliiin 
was  as  follows : 

Actrl   open  Iicartli   cnstiiiRs .iro..i8i  Inns 

Tt.'isic    open    lic.irtli    ciiRtinf;!) ;!o6, 1 50  tons 

Itcs.tcnicr    (Trni>cnns>    caRlinK*,   etc j3,io,i  tnnn 

Ctticihic    castings,    etc iA,iJ4ton8 

Open  hearth  castings  generally  enter  into 
heavy  parts  weighing  several  himdredweights 
to   tons   or   more   each,   but   do   not   enter   into 
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parts  weighing  a  few  pounds.  For  liglucr 
parts  the  bessemer  and  crucible  processes  fill  a 
special  field. 

So  far  as  quality  and  reliability  of  output 
is  concerned  in  open  hearth  castings  there  is  no 
choice  between  acid  and  basic  steel.  In  the 
early  history  of  the  processes  (open  hearth)  the 
acid  held  sway,  but  with  the  development  of 
the  basic  process  it  has  largely  met  the  grow- 
ing demand  for  steel  castings  in  spite  of  the 
fact  that  at  first  basic  steel  was  more  uncertain 
in  its  qualities. 

For  the  production  of  open  Jiearth  castings 
the  details  of  construction  and  operation  are 
essentially  the  same  as  for  ingot  practice.  The 
main  differences  are  that  direct  molten  metal  is 
not  used,  the  charges  being  made  up  of  cold 
raw  material  (pi?  iron  and  scrap).  The  sizes 
of  furnaces  vary  from  lO  to  25  tons  per  heat. 

In  the  manufacture  of  steel  castings  prob- 
lems are  encountered  which  are  unknown  in 
ingot  practice.  It  is  comparatively  simple  to 
pour  liquid  steel  into  such  receptacles  as  ingot 
moulds  but  when  pouring  it  into  sand  moulds 
designed  to  cast  shapes  more  or  less  in- 
tricate with  various  thicknesses  of  metal, 
greater  or  lesser  length  and  irregularities  of 
section  than  is  found  in  the  plain  columnar 
lines  of  ingots  the  comple.xitcs  become  quite 
numerous.  The  common  difiiculties  encoun- 
tered are  lack  of  soliditv,  liability  of  the  cast- 
ings to  crack  or  separate  when  cooling,  partic- 
ularly in  complicated  designs  where  there  may 
be  different  rates  of  coolmg  in  sections  of  un- 
equal thickness.  These  difficulties  are  not  in- 
surmountable, but  their  avoidance  calls  for 
constant  care  and  watchfulness  and  a  hieh  de- 
gree in  skill  in  keeping  conditions  regular  and 
uniform  in  the  furnace  melting  practice,  and 
also  in  the  moulding  and  coring  of  designs. 

For  moulding  purposes  a  high  grade  silica 
sand  is  preferred,  one  that  is  highly  refractory 
and  that  will  not  fuse  at  the  temperature  of 
liquid  steel  15  to  1600  degrees  C.  An  impure 
sand  will  stick  to  steel  castings  and  make 
rough  unsightly  surfaces.  The  sand  must  be  of 
such  a  formation  so  that  there  will  be  voids 
between  the  grains  to  permit  a  free  escape  of 
the  gasses  formed  within  the  mould  when  the 
hot  steel  is  poured  into  it.  Silica  sand  is  devoid 
of  any  bond,  and,  to  allow  it  to  retain  the  form 
of  the  pattern  after  the  sand  is  rammed  around 
it  and  the  pattern  withdrawn,  a  small  amount 
of  plastic  fire  clay  is  added  to  the  sand  with  a 
little  water,  followed  by  thorough  mixing  to 
furnish  the  necessary  bond  or  stability  to  the 
iTioulding  mass.  Sometimes  a  mould  is  baked, 
or  it  may  be  used  without  any  drying.  The 
first  is  known  as  "drv  sand"  and  the  other  a 
"green  sand"  practice. 

When  the  mould  is  filled  with  the  liquid 
steel  the  moulding  mass  under  the  high  tem- 
perature disintegrates  or  loosens  and  should 
allow  a  free  movement  of  the  casting  which 
contracts  when  cooling.  Should  there  be  a  re- 
sistance to  such  a  movement  in  cooling  the  cast- 
ing will  be  liable  to  crack  at  points  when  the 
resistance  and  stresses  are  the  greatest. 

To  promote  solidity  in  steel  castings  it  is 
the  practice  to  add  at  the  end  of  the  refining 
and  de-carbonizing  operation  certain  amounts 
of     ferro-silicon     and     ferro-manganese.       The 


former  may  carry  from  10  to  50  per  cent  of 
silicon  and  the  latter  usually  about  80  per  cent 
manganese.  The  combined  action  of  the  alloys 
is  to  thoroughly  de-oxidize  the  steel  by  uniting 
with  the  dissolved  o.xides,  flux  them  so  that 
they  become  separated  from  the  liquid  steel  and 
enter  the  slag  on  top  of  the  bath  of  metal. 
Were  the  oxides  not  removed  there  would  con- 
tinue, so  long  as  the  metal  remained  liquid,  a 
reaction  between  them  and  the  small  quantity 
of  carbon  always  present  in  a  bath  of  liquid 
steel,  so  that  there  would  result  a  formation  of 
gaseous  carbon.  Without  a  stoppage  of  that 
action  the  metal,  if  fractured  when  cool,  would 
be  found  to  be  more  or  less  honeycombed  — 
an  undesirable  condition  in  any  casting. 

The  value  of  a  steel  casting,  physically  con- 
sidered, depends  upon  its  elasticity,  toughness 
and  ability  to  resist  heavy  duty.  The  elasticity 
is  controlled  by  the  carbon  content  of  the  fin- 
ished casting  and  that  will  vary  with  the  re- 
quirements of  its  service.  Steel  castings  are 
divided  into  three  grades:  Soft,  medium  and 
hard.  Standard  specifications  give  the  follow- 
ing figures  as  the  physical  properties : 

Soft  Medium  Hard 

Tensile  strengtli  lbs.  per  sq.  in.  60,000  70,000  85.000 
Field    point    (elastic    limit)    lbs. 

per    sq.    in 27,000  31,500  38,250 

Elongation  per  cent,   in  two  in.             zz  18  15 

Contraction  of  area  per  cent..             30  25  20 

Approximately  the  following  will  represent 
the  ranges  of  chemical  composition  for  the  fore- 
going : 

C.  %      Si.  %  S.  %  P.  %  Mn.  % 

Soft  0.17-20    0.25-35    0.015-0.05    0.020-0.04    0.5-0.75 

"Medium  0.20-30  0.25-35  0.015-0.05  0.020-0.04  0.5-0.75 
Hard  0.30-40    0.25-35    0.015-0.05     0.020-0.04  0.75-1.00 

In  order  to  increase  the  ductility  of  castings, 
the  ability  to  resist  shock  or  impact  without  frac- 
ture, they  are  subjected  to  an  annealing  process, 
which  treatment  consists  of  a  careful  heating  to 
a  temperature  that  lessens  original  cooling 
stresses  and  refines  the  grain  of  the  metal.  In 
a  steel  casting  cooled  from  casting  temperature 
there  is  a  tendency  of  the  crystals  to  become 
enlarged,  and  with  that  condition  the  metal 
may  be  of  a  doubtful  value,  since  a  coarse  in- 
ternal structure  is  more  or  less  brittle,  but  by 
heating  to  a  temperature  to  or  about  a  full 
cherry  red  the  coarse  crystals  become  broken 
up  and  replaced  by  ones  of  much  smaller  for- 
mation. With  that  internal  structure  the  duc- 
tility of  the  metal  is  greatly  improved  by  re- 
moving all  previous  brittleness.  The  refining 
temperature  varies  with  the  carbon  content  of 
the  steel  to  be  treated.  The  higher  the  carbon 
the  narrower  the  ranges  of  temperature  for 
refining.  The  lower  the  carbon  the  temperature 
need  not  be  so  closely  observed.  It  is  a  rule, 
bow-ever,  that  with  the  proper  temperature 
being  known,  the  heating  below  the  refining 
range  does  not  accomplish  anytbin.a;  in  chang- 
ing the  crystalline  formations.  Too  high  a 
heating  will  cause  the  crystals  to  erow  in  size. 
The  length  of  time  in  heating  a  steel  casting  to 
anneal,  varies  directly  with  the  section,  but 
after  the  piece  has  reached  the  proper  tempera- 
ture the  fire  can  be  drawn. 

The  location  of  the  refining  range?  can  best 
be  determined  by  a  pyrometer  and  a  microscope 
to  study  the  various  degrees  of  crystalline 
structures  which  reflect  the  rates  of  cooling 
from  various  temperatures. 
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With  the  carbon  content  given  to  control 
the  tensile  strength  and  elasticity,  usually  one 
half  of  the  tensile  strength,  the  maximum  de- 
grees of  toughness  in  any  grade  of  steel  cast- 
ing can  only  be  obtained  by  careful  heat  treat- 
ment or  annealing. 

The  other  elements.  Si,  S,  P  and  Mn,  have 
various  properties  in  influencing  the  character 
of  the  product.  An  excess  of  any  one  tends  to 
interfere  with  the  best  results  in  service.  Long 
practice,  however,  has  established  certain 
ranges  of  composition  being  suited  to  both  pro- 
ducer and  consumer  as  set  forth  in  the  preced- 
ing tabulations.  -^y  j^j  ^arr. 
Member  British  Iron  and  Steel  Institute, 
American  Foundrymen's  Association, 
American  Society  for  Testing  Materials. 

Steel  —  Special  or  Alloy  Steels.  Steel  has 
been  defined  as  a  malleable  nllny  of  n'on  and 
carbon  which  has  been  produced  by  casting 
from  a  fluid  mass.  It  is  intermediate  as  re- 
gards its  carbon  percenta.s;e  between  wrought 
iron  and  cast  iron.  It  differs  from  the  former 
essentially  in  that  it  is  homogeneous  in  com- 
position and  free  from  entangled  slag.  It  dif- 
fers from  cast  iron  in  that  it  is  malleable  and 
can  be  readily  rolled.  Iti  addition  to  iron  and 
carbon  there  are  four  other  elements  present 
in  ordinary  steel  whose  cflfect  must  be  con- 
sidered: they  are  manganese,  silicon,  sulphur, 
and  phosphorous.  These  are  often  considered 
as  impurities,  since  it  is  almost  impossible  to 
make  steel  free  from  them.  The  former  two  ele- 
ments, however,  especially  manganese,  must  be 
considered  essential  and  benelicial,  while  sul- 
phur and  phosphorus  are  nearly  always  unwel- 
come guests.  Copper  and  arsenic  are  also 
usually  present  in  nn'nute  quaiUities  and  their 
effects  are  negligible.  Aluminum  is  not  nor- 
mally present  for  the  reason  that  it  cannot  be 
elimin.'ilcd,  but  because  it  is  frequently  added  to 
steel  just  before  casting,  and  traces  of  it  may  be 
found   in   the   finished    product. 

Ordinarily  steel,  tlien,  by  whatever  process 
made,  may  contain  carbon  and  manganese  from 
O.io  to  1.50  per  cent;  silicon  from  0.02  to  0.25 
per  cent ;  sulphur  and  phosphorous  from  o.oi  to 
0.10  per  cent;  and  copper,  aluminum,  and  ar- 
senic in  negligible  quantities.  It  usually  con- 
tains hydrogen,  oxygen,  nitrogen,  and  cyanides 
in  minute  amounts. 

Steels  coming  within  these  limits  serve  for 
an  enormous  number  of  purposes,  and  in  a  cer- 
tain sense  that  particular  analysis  which  yields 
a  steel  suital)Ic  for  rails,  springs,  knives,  drills, 
or  gun  barrels  may  be  considered  as  a  "spe- 
cial" steel.  Such  is  not  the  commonly  accepted 
significance  of  the  terms  "alloy"  and  "special" 
steels.  Although  all  steel  is  an  alloy,  by  com- 
mon consent  we  consider  steel  almost  as  though 
it  were  a  clu-mical  element  —  as  though  it  were 
a  simple  substance,  instead  of  an  alloy  of  from 
two  to  ten  constituents.  When  we  materially 
exxeed  the  limits  of  analysis  already  given,  or 
when  we  add  to  ordinary  steel  other  elements 
not  normally  present  (e.  g.,  nickel,  chromium, 
vanadium,  timgsten,  molybdenmn,  or  titanium"), 
either  by  intent  or  chance,  the  product  is  an 
"alloy"  or  "special"  steel.  When  one  of  the 
normal  constituents,  silicon  or  manganese,  is 
greatly  increased  in  quantity,  it  becomes  difficult 


to  decide  arbitrarily  the  percentage  at  which  we 
pass  from  a  regular  carbon  steel  to  an  alloy 
steel.  Abnormally  raising  the  ordinary  constit- 
uents or  adding  other  constitutenls  so  alter  the 
properties  of  the  resulting  alloy  that  many  use- 
ful purposes  are  served,  and  results  not  other- 
wise obtainable  are  secured.  We  thus  see  why 
the  term  "alloy  steel"  has  acquired  a  special 
signilicance,  meaning  any  steel  to  wdiich.  in 
addition  to  iron  and  carbon,  and  the  impurities 
common  to  all  steel,  other  metals  or  metalloids 
has  been  purposely  added  to  change  or  improve 
its  natural  properties.  Chemically  pure  iron 
may  properly  be  classed  among  the  "rare 
metals."  An  able-bodied  man  would  not  be 
burdened  with  all  the  /'»rc  iron  that  was  ever 
made,  while  the  production  of  commercial  iron 
products,  more  or  less  impure,  amounts  to  mil- 
lions of  tons  annually. 

Not  only  is  steel  a  very  complex  material, 
but  its  complexity  is  further  increased  by  the 
allotropic  ch.iractcr  of  the  element  iron,  and 
by  the  fact  that  the  carbon  may  exist  in  several 
different  chemical  conditions  or  combinations, 
while  the  same  is  probably  true  of  the  sulphur 
and  phosphorus. 

In  cooling  pure  iron  from  a  molten  condi- 
tion, Roberts-Austen  found  that  its  freezing 
point  is  about  1,600°  C.  All  of  its  alloys  with 
carbon  up  to  4..?  per  cent  melt  at  increasingly 
lower  temperatures  down  to  1,1.^0°  C.  Below 
the  initial  solidifying  point  of  pure  iron  there 
are  two  other  tempenitures  at  which  cooling 
momentarily  stops.  These  temperatures  are 
895°  C,  designated  as  Arj,  and  765°  C,  desig- 
nated as  Ar,.  When  carbon  is  present  a  third 
very-well-marked  arrest  of  cooling  occurs  at 
690°  C.,  known  as  Ar,,  the  ordinary  "re- 
calescence"  point.  Carpenter  has  determined 
the  melting  point  of  pure  iron  as  1.500°  C. 

It  is  believed  by  many  that  the  molecular 
transformations  occurring  at  Avi  and  Arj  in- 
dicate allotropic  changes  in  the  iron  itself.  At 
temperatures  above  Ara  we  recognize  the 
gamma-iron  of  Osmond,  non-magnetic  and  a 
solvent  for  both  elemental  carbon  and  iron  car- 
bide. Between  Ari  and  Ar:,  iron  exists  in  the 
condition  designated  as  beta-iron,  also  non- 
magnetic, but  not  a  solvent  for  free  or  com- 
bined carbon.  Below  Ar,  iron  exists  in  its 
magnetic  condition,  known  as  alpha-iron,  in 
which  iron  carbide  is  not  dissolved  or  only 
slightly. 

There  are  many  who  do  not  accept  the  allo- 
tropic theory ;  but  whatever  signilicance  these 
critical  points  may  have,  all  concede  that  they 
do  occur,  and  that  at  certain  critical  tempera- 
tures the  character  of  the  iron  undergoes  pro- 
found changes.  Those  wlio  do  not  admit  the 
allotropy  of  iron  neither  dispute  the  allotropy 
of  carbon  nor  its  occurrence  in  iron  in  at  least 
two  conditi(vns  —  free,  as  graphite,  an<l  com- 
bined, as  iron  cnrliide,  and  it  is  generally 
supposed  that  this  comhineil  carbon  may  exist 
in  steel,  cither  in  isolated  particles  or  in  a  dis- 
solved state.  By  means  of  these  hypotheses  or 
facts  in  regard  to  iron  and  carbon,  wc  can 
explain  matiy  things  which  were  but  recently 
veilerl  in  mystery  and  specnialion.  For  this 
knowledge  of  the  constitution  of  steel  we  are 
indebted  to  many  of  the  world's  ablest  chem- 
ists and  physicists. 
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In  general,  it  may  be  said  that  the  influ- 
ence of  other  elements  upon  iron-carbon  alloys 
is  (i)  to  change  tlie  critical  points;  (2)  to 
modify  the  condition  in  which  the  carbon  oc- 
curs; (3)  to  remove  harmful  occluded  gaseous 
impurities ;  (4)  to  combine  chemically  with  the 
iron  or  carbon,  or  both;  and  (5)  either  com- 
bined or  free  to  form  isomorphous  solutions 
with  the  iron  or  to  separate  into  distinct  micro- 
scopic particles.  In  tints  deporting  themselves 
these  other  elements  are  found  to  improve  or 
injure  the  steel;  to  make  it  harder  or  stronger; 
more  ductile  or  more  brittle ;  a  better  magnet 
or  a  better  tool.  The  effect  of  these  additions 
has  been  the  subject  of  long  and  careful  study, 
but  the  exact  manner  in  which  the  added  ele- 
ments influence  the  iron-carbon  s^'stem  so  as 
to  produce  new  and  useful  properties  in  steel 
is  not  so  well  understood.  These  deeper  ques- 
tions are  being  studied  by  a  host  of  able  in- 
vestigators, and  every  day  new  trutlis  are  dis- 
covered, which,  it  is  hoped,  will  soon  form  a 
basis  for  rational  and  intelligent  experimenta- 
tion in  revealing  the  hidden  possibilities  of  the 
iron  alloys. 

Notwithstanding  its  complexity,  steel  and 
its  alloys  probably  exemplify  the  general  laws 
of  physical  chemistry  wliich  have  been  found 
to  hold  good  for  simpler  and  purer  alloys  — 
these  laws  1  eing  the  laws  of  solution.  Thus 
Roberts-Austen  and  Spring  found  that  one 
metal  diffuses  into  another  like  a  salt  into 
water;  in  general  solubility  increases  with  the 
temperature.  ^Metals  and  alloys  will  flow  under 
pressure.  Under  200,000  pounds  pressure,  the 
writer  obtained  from  a  3.50  per  cent  nickel 
steel  cylinder,  two  inches  high  by  one  inch  in 
diameter,  a  shortening  of  over  50  per  cent,  the 
new  top  and  bottom  diameters  being  one  and 
a  quarter  inches,  while  the  centre  bulged  to 
over  one  and  a  lialf  inches  diameter,  and  there 
were  no  signs  of  cracking  under  this  great  pres- 
sure. Alloys  may  or  may  not  react  chemically 
when  brought  into  intimate  association  by 
fusion  or  pressure;  the  molecular  mobility  in- 
creases with  the  temperature;  upon  cooling  of 
molten  alloys  phenomena  strongly  suggestive 
of  freezing  salt  solutions  are  observed ;  the 
depression  of  the  freezing  point  of  a  metal 
when  another  is  added  to  it  follows  the  laws 
of  Coppet  and  Raoult,  for  dilute  solutions,  and 
finally,  the  phase  rule,  of  Gibb,  applies  quite 
as  well  to  the  explanation  of  conditions  of 
equilibrium  in  alloys  s  to  similar  problems  in 
regard  to  liquid  solutions. 

Benedicks'  work  on  electrical  conductivity  of 
steels,  shows  the  chemical  equivalence  of  the 
atoms  of  different  elements  dissolved  in  iron 
in  increasing  the  resistance,  and  in  one  par- 
ticular instance,  that  of  molybdenum  and 
tungsten  steels,  long  jractical  experience  has 
shown  that  these  metals  are  effective  in  about 
the  proportion  of  their  atomic  weights ;  that  is, 
one  part  of  molybdenum  is  about  equal  to  two 
parts  of  tungsten  in  self-hardening  and  high 
speed  steels,  and  the  writer  has  fully  demon- 
strated that  the  same  relation  holds  as  regards 
the  magnetic  qualities  of  hardened  molybdenum 
and   tungsten   steels. 

Tlie  Chemical  Constitution  of  Steel  Alloys. 
—  A  number  of  important  researches  have  been 
ptiblished  which  throw  light  upon  the  chemical 
behavior   of   the   elements   in   steel   and   of  the 


chemical  compounds  which  steel  contains.  Iron 
and  carbon  are  known  to  combine  at  least  in 
one  combination,  Fe3C,  and  many  other  car- 
bides of  doubtful  existence  have  been  men- 
tioned from  time  to  time.  Manganese  seems  to 
form  an  isomorphous  solution  with  iron,  and 
lowers  the  critical  points.  When  over  12  per 
cent  manganese  is  present  the  temperature  of 
transformation  known  as  Ari  is  below  o"  C. 
Manganese  prevents  the  separation  of  graphite, 
and  tlius  raises  the  saturation  point  of  iron  for 
c.'irbon.  In  its  direct  chemical  affinities  it  seems 
to  unite  readih-  with  several  elements ;  it  forms 
a  carbide,  MnsC,  analogous  to  cementite,  and 
it  unites  with  phosphorus,  giving  a  phosphide, 
.Mn=P,. 

Phosphorus  unites  also  with  iron  to  form 
the  phosphide,  FcsP.  In  the  presence  of  high 
manganese,  however,  it  is  the  phosphide,  MnsP;, 
wliich  results.  Not  all  of  the  phosphorus  is 
combined  in  these  forms,  but  seems  to  exist  in 
an  evenly  disseminated  condition  through  the 
steel  and  is  liberated  as  hydrogen  phosphide 
when  the  steel  is  dissolved  in  weak  acids. 

Sulphur  occurs  in  steel  as  manganous  or 
ferrous  sulphide,  JNInS  or  FeS ;  but  there  may 
be  present  small  amounts  of  copper,  titanium,  or 
other  sulphides,  and  these  are  not  decomposed 
by  hydrochloric  acid  in  the  usual  evolution 
methods  for  determining  sulphur  in  steel.  Of 
the  sulphur  liberated,  not  all  exists  in  the  form 
of  hydrogen  sulphide,  but,  as  shown  by  Schulte 
and  Phillips,  a  portion  is  liberated  as  methvl 
sulphide    (CHal^S. 

Chromium  occurs  both  dissolved  in  the  main 
mass  of  the  iron  and  also  combined  in  the 
form  of  various  double  iron-chromium  carbides 
which  are  not  easily  attacked  by  acids. 

Silicon  in  ordinary  amounts  is  wholly  dis- 
solved in  the  iron.  Molybdenum  and  tungsten 
are  said  to  combine  directly  with  iron  giving 
true  intermetallic  compounds  and  also  to  form 
more  or  less  complex  carbides. 

Nickel  forms  isomorphous  mixtures  with 
iron  in  all  proportions.  Copper  is  dissolved  in 
large  quantities  by  iron  without  the  formation 
of  any  compounds.  jManganese  in  excess  above 
that  uniting  with  phosphorus  behaves  like 
nickel ;  titanium  in  excess  is  believed  to  act 
similarly,  but  it  is  reasonable  to  expect  that 
it  would  unite  with  both  sulphur  and  nitrogen 
if  they  were  present  in  the  steel.  Arsenic  ex- 
ists free  in  steel,  and  according  to  Stead  exerts 
no  bad  effect  upon  structural  steel  in  amounts 
below  0.15  per  cent.  In  hardened  steel  the 
arsenide  of  iron  occurs. 

Electrical  Condiictiz'ity  of  Steel  Alloys. — 
Several  years  ago  Prof.  Barrett  of  Dublin,  Dr. 
Benedicks  of  Upsala,  Sweden,  and  Dr.  jNIathews 
observed  independently  and  at  about  the  same 
time,  that  there  was  a  connection  between  the 
resistance  offered  by  steel  wires  to  electric 
conduction  and  the  atomic  weight  of  the  ele- 
ments present  in  the  iron.  This  again  calls 
attention  to  the  close  relation  existing  between 
alloys  and  ordinary  solutions.  Prof  Barrett's 
paper  points  out  a  relation  between  increased 
resistivity  and  the  specific  heat  of  the  added 
element.  But  when  we  recall  that  sfccific  heat 
X  atomic  zi'eight  =  a  constant,  we  see  that  the 
increased  resistivity  is  as  closely  connected 
with  the  atomic  weight  as  with  specific  heat. 

In   studving  the  relation  of  electrical   resist- 
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ance  to  the  constitution  of  tlie  conductiiiK  alloys, 
the  complex  character  of  steel  must  be  kept  in 
mind.  It  has  already  been  pointed  out  that 
steel  always  contains  carbon,  manganese,  silicon, 
sulphur,  and  phosphorus ;  that  the  iron  may 
exist  in  two  or  three  modifications,  and  that 
carbon  may  also  exist  in  a  variety  of  ways. 
The  limits  of  solubility  of  various  elements 
in  iron  are  in  most  cases  unknown,  and  the 
internietallic  compounds  of  iron  with  another 
metal,  or  of  two  metals  with  carbon  forming 
a  double  carbide,  have  been  but  imperfectly 
worked  out.  Yet,  not  withstanding  these  com- 
plications, a  broad  view  of  existing  evidence 
leads  to  the  belief  that  the  atomic  law  is  in 
some  way  connected  with  the  problem. 

Benedicks,  at  the  University  of  Upsala,  has 
brought  forth  conclusive  evidence  that  for 
small  concentrations  the  increase  in  resistivity 
of  steel  is  a  function  of  the  atomic  weight, 
J.  e.,  equi-atomic  solutions  of  metallic  elements 
in  iron  produce  equal  increase  in  electrical  re- 
sistance. Benedicks  determined  I'--  electrical  re- 
sistance of  a  number  of  samples  of  steel  which 
had  been  carefully  analyzed.  They  contained 
varying  quantities  of  carbon,  silicon,  manganese, 
sulphur,  and  phosphorus,  tlie  last  two  elements 
being  fairly  low  and  uniform.  The  steels  were 
tested  in  both  the  hardened  and  annealed  state. 
From  his  determinations  he  found  that  one 
atomic  per  cent  of  various  elements  dissolved 
in  iron  produces  an  increase  in  resistance 
which  is  equal  to  5.9  microhms  per  centimetre 
cubed.  He  also  calculated  that  the  resistance 
of  absolutely  pure  iron  would  be  7.6  microhms 
per  centimetre  cubed,  but  this  v.alue  is  lower 
than  has  ever  been  obtained  experimentally,  for 
perfectly  pure  iron  has  not  been  investigated. 
By  means  of  a  formula  it  was  found  possible 
to  calculate  the  resistance  of  steel  with  con- 
siderable accuracy,  when  its  analysis  was 
known.  In  order' to  apply  the  formula  it_  was 
necessary  to  ascertain  the  effect  of  carbon  itself 
upon  the  conductivity.  This  Benedicks  has 
done  very  skillfully.  In  annealed  steel  the  car- 
bon for  the  most  part  exists  in  separate  par- 
ticles of  cementite,  Fe,C.  When  ^  steel  is 
heated  to  a  temperature  above  720°  C.  and 
suddenly  cooled,  this  cementite  disappears  and 
the  structure  known  as  martcnsite  results. 
The  carbon  of  martcnsite  may  bo  combined  or 
simply  dissolved  without  combination.  How- 
ever, when  hardened  steel  is  reheated  and 
sl<iwlv  cooled,  cementite  again  appears,  ac- 
companied by  fcrrite.  This  ferritc  has  usually 
been  consi<lcred  to  be  pure  iron,  and  fcrrite 
and  cementite  when  existing  in  alternating 
hinds  constitute  pearlite.  Benedicks  shows  that 
ferritc  is  not  free  from  carbon,  but  that  an- 
nealed steels  containing  from  0.40  per  cent  to  1.70 
per  cent  carbon  consist  of  cementite  and  iron 
which  coiuain  about  0.27  per  ceiU  dissolved  or 
h.irdcning  carbon.  According  to  lienedicks,  the 
cnhon  segregated  in  the  free  cementite  exerts 
little  intluence  upon  the  conductivity.  Le  Chatc- 
lier,  however,  gives  the  resistance  of  ferritc  as 
0.5  and  cementite  as  45.  Benedicks'  work  thus 
confirms  the  chemical  researches  of  Osmond 
and  VVerth.  Carnot  and  Goutal,  Brustlcin, 
.Arnold,  and  .Slanslield  in  regard  to  the  exist- 
ence in  annealed  bigh-carbon  sleds  of  0.27 
per  cent  of  h.irdcning  carbon  in  solid  solution. 


The  writer  is  of  the  opinion,  that,  in  the  sepa- 
rating or  crystallizing  out  of  the  constituents  of 
any  alloy,  no  pure  metal  ever  separates,  but 
metal  containing  more  or  less  of  the  other  con- 
stituents of  the  alloy  in  solid  solution. 

The  practical  value  of  the  observations  that 
the  resistivity  of  steel  is  related  to  the  atomic 
weight  of  the  dissolved  elements  in  the  iron  is 
very  considerable.  As  Barrett  has  mentioned, 
knowing  the  carbon  contents  of  a  piece  of  steel, 
its  relative  content  of  other  elements  may  be 
judged  by  determining  its  conductivity.  Bene- 
dicks' work  makes  it  possible  to  judge  the 
electrical  quality  of  dilTcrent  samples  of  iron 
by  a  study  of  their  composition  without  test- 
ing them  at  all.  Barrett  has  also  called  at- 
tention to  the  fact  that  physical  hardness  has 
nothing  to  do  with  high  resistivity.  That  is, 
for  equal  percentages  of  impurities  hard  tungs- 
ten and  manganese  steels  conduct  better  than 
soft  aluminum  and  silicon  steels.  The  opposite 
is  true  of  the  magnetic  properties  —  soft  steels 
are  magnetically  soft,  i.  c,  highly  permeable, 
while  hard  steels  are  magnetically  hard,  of  low 
permeability,  and  greater  retentiveness. 

High  Speed  Steels. —  A  great  variety  01 
steels  of  the  class  known  as  self,  or  air-harden- 
ing, have  been  put  upon  the  market  within  the 
past  few  years.  These  steels  are  alloys  of 
tungsten  or  molybdenum,  and  manganese  or 
chiomium.  They  are  capable  of  doing  from  100 
to  ,500  per  cent  more  work  in  machining  than 
can  be  done  by  tempered  carbon  steel,  and 
hence  the  above  name  has  been  applied.  Their 
greatest  use  is  in  making  roughing  cuts  either 
in  the  lathe  or  planer ;  for  finishing  cuts  they 
are  not  equal  to  the  best  tempered  tools. 

Hardened  high  carbon  steel  for  metal  work- 
ing has  its  output  limited  by  the  fact  tliat  m 
removing  chips  from  tlie  piece  being  m.ichined 
most  of  the  work  is  transformed  into  heat  at 
the  point  of  the  tool,  which  consequently  loses 
its  temper  at  that  point.  Under  normal  work- 
ing conditions  the  heat  generated  at  the  tool- 
point  is  conducted  and  radiated  away  to  such 
an  extent  that  the  temperature  is  maintained 
uniform  and  proportional  to  the  speed  of  the 
cutting.  The  output  of  a  tool  depends  upon  its 
strength  and  upon  the  heal  that  it  can  endure 
without  losing  temper.  I'or  a  plain  carbon  steel, 
the  temperature  acquired  in  work  must  not 
rise  higher  than  the  temperature  at  which  the 
tool  was  tempered  after  hardening.  Rex,  Novo, 
Mushet,  and  many  other  sleels  are  now  made 
which  will  hold  a  cutting  edge  at  a  temperature 
more  than  twice  as  high  as  any  plain  carbon 
steel,  and  this  means  that  the  speed  of  lathes 
for  roughing  cuts  can  he  increased  from  one 
to  three  times  the  usual  limit.  Tliallner  recom- 
mends very  high  speed  with  limiled  depth  of 
cut.  rather  than  a  very  deep  cut  and  low  speed. 
The   former  condition   is   the  more  economical. 

The  adoption  of  high  speed  steels  in  large 
shops  has  revolutionized  this  kind  of  work  and 
iias  necessitated  the  installation  of  more  power 
and  heavier  machinery.  The  contest  between 
the  makers  of  lathes,  planers,  etc.,  and  the 
makers  of  high  speeil  steel  reminds  us  of  that 
which  has  gone  on  for  years  between  the  makers 
of  armor  plate  and  of  projectiles.  Certain  it  is 
that  shops  with  liltle  available  power  and 
slowiv-gcared    and    light    lathes    cannot    profit 


STEEL  — SPECIAL  OR  ALLOY  STEELS 


much  by  these  recent  metaUnrgical  achieve- 
ments. For  roughing  cuts,  such  as  axle  turning, 
a  man  can  double  or  triple  the  output  per  day 
formerly  expected  of  him.  High  speed  steels 
are  used  also  in  wood  turning,  and  with  the 
same  good  results.  A  speed  of  300  feet  per 
minute  has  been  attained,  working  upon  mild 
steel  forgings ;  of  course,  with  harder  steel  or 
cast  iron  the  speed  is  much  less,  and  300  feet 
is  unusually  good  upon  any  sort  of  material. 
The  number  of  steels  now  on  the  market,  all 
of  which  lay  claun  to  the  possession  of  prop- 
erties suiting  them  to  high  speed  work,  is  very 
large.  They  are  not  all  of  equal  merit,  but  at 
the  same  time  it  is  an  interesting  study  to  com- 
pare the  analyses  of  these  steels,  and  to  see  in 
how  many  different  ways  different  makers  seem 
to  accomplish  their  ends.  Their  compositions 
are  nearly  as  numerous  and  as  different  as 
those  of  bearing,  or  so  called  anti-friction 
metals.  Analyses  of  these  cannot  be  given  here, 
but  we  may  state  some  of  the  limits  met  with 
m  actual  experience,  or  covered  by  patents : 
Carbon,  0.3  to  2  per  cent;  tungsten,  o  to  25 
per  cent ;  silicon,  0.25  to  3  per  cent ;  chromium, 
o  to  7  per  cent;  molybdenum,  o  to  15  per  cent; 
manganese,  trace  to  3.9  per  cent.  Sulphur  and 
phosphorus  always  low.  Usually  three  of  these 
elements  are  present  in  quantities  which  show 
them  to  have  been  intentionally  added. 

Sfccial  Properties  of  Some  Steel  Alloys. — 
The  alloys,  with  some  of  the  rarer  metals,  will 
now  be  mentioned  so  far  as  reliable  informa- 
tion concerning  them  is  to  be  had,  and  recent 
scientific  work  upon  alloys,  w^hich  has  been  pro- 
ductive of  practical  results,  will  be  briefly 
considered. 

Silieon  has  proved  itself  to  be  an  advan- 
tageous addition  to  steel  for  a  varietv  of  pur- 
poses. Casper  and  Oertel  have  patented  in 
Germany  a  chrome-silicon  steel,  the  silicon 
being  greater,  less,  or  equal  in  quantity  to  the 
chromium.  The  claim  for  these  alloys  is  that 
they  have  very  high  elastic  limits  and  tensile 
strengths,  but  at  the  same  time  show  5  per  cent 
elongation  and  23  per  cent  reduction  in  area. 
When  hardened  and  tempered  they  are  said  to 
be  exceptionally  good  for  machine  parts, 
weapons,  wire  rope,  and  springs.  In  general, 
silicon  up  to  0.8  per  cent  has  a  relatively  weak 
effect  upon  the  strength  and  ductility  of  steel ; 
it  aids  the  machining  properties  and  also  im- 
proves the  ed.ge-holding  properties  of  tool  steel. 
When  high  in  amount  it  becomes  injurious  to 
ainiealed  steel  because  it  tends  to  cause  a  sepa- 
ration of  graphite,  as  may  be  noticed  from  the 
dark  appearance  of  the  fracture.  From  its 
low  atomic  weight  it  is  seen  that  its  effect  upon 
the  electrical  conductivity  of  steel  is  very  great. 
In  low  carbon  steels  it  seems  to  exert  a  bene- 
hcial  effect  upon  the  magnetic  permeability. 
Recently  as  high  as  3  per  cent  silicon  has  been 
observed  in  certain  high  speed  steels,  and  Jacob 
Holzer  &  Co.  (Unieux)  have  patented  a  new 
spring  steel  of  the  following  composition:  Si,  1.8 
to  2.2  per  cent ;  C,  0.35  to  0.45  per  cent ;  Mn, 
0.45  to  0.55  per  cent.  This  steel  is  hardened  at 
the  unusually  high  temperatures  of  between 
goo"  and  1,000°  C.  Silicon  raises  and  causes 
to  disappear  Arj,  lowers  Ar-.-,  and  slightlv  raises 
An. 

Vanadium     imparts    to    steel     an    increased 
tensile    strength    and    elastic    limit,    and    when 


annealed  is  said  to  improve  the  ductility  greatly. 
It  is  also  said  to  impart  great  depth  of  hard- 
ness in  quenched  steels  of  large  cross-section. 
There  is  only  a  small  quantity  of  ferro- 
vanadium  and  vanadium  steel  made,  and  Eng- 
land seems  to  be  the  principle  market  for  these 
products.  The  high  price  of  vanadium, 
together  with  its  low  specific  gravity  and  ready 
oxidization,  both  of  which  properties  render  it 
troublesome  to  add  to  steel,  have  confined  the 
use  of  this  metal  almost  entirely  to  the  experi- 
mental state.  Ferro-vanadinm  of  about  30  per 
cent  and  not  over  l  per  cent  aluminum  and  I 
per  cent  silicon  is  best  adapted  for  use  in  steel 
making.  It  is  not  apparent  from  tests  now  at 
hand  that  these  small  quantities  of  high-priced 
vanadium  confer  any  advantage  not  resulting 
from  the  addition  of  from  7  to  10  times  as 
much  low-priced  nickel.  The  greater  part  of 
the  vanadium  literature  seems  to  have  been 
supplied  by  the  makers  of  ferro-vanadium.  The 
writer  has  carefully  investigated  the  use  of 
vanadium  in  plain  carbon  steels,  nickel,  chro- 
mium, and  nickel-chromium  steels  and  finds 
that  vanadium  greatly  increases  the  clastic  limit 
and  tensile  strength  and  hardness,  but  the 
capacity  for  bending  or  twisting,  the  elongation 
and  reduction  of  area,  and  the  ability  to  resist 
shock  (Fremont  test),  are  all  decreased  by 
vanadium,  even  when  present  in  amounts  below 
0.25  per  cent,  in  steels  tested  in  their  natural 
rolled  condition,  annealed  or  oil-hardened  and 
annealed. 

Nickel  steel  has  long  been  in  use,  but  its 
possibilities  do  not  seem  to  have  been  exhausted 
either  from  the  standpoint  of  practical  utility 
or  from  that  of  theoretical  interest  to  students 
of  the  molecular  constitution  of  alloys.  Nickel 
lowers  the  critical  points,  especially  An.  When 
25  per  cent  of  nickel  is  present  Ari  is  below 
0°  C. ;  it  occurs,  however,  if  artificial  cooling 
be  employed.  In  connection  with  this  phe- 
nomenon it  is  interesting  to  note  the  microscopi- 
cal researches  of  Guillet,  who  experimented  with 
three  series  of  alloys  containing  respectively 
0.12  per  cent,  0.35  per  cent  and  0.S5  per  cent 
carbon,  the  nickel  increasing  by  steps  of  2.5 
per  cent  up  to  30  per  cent.  The  etching  was 
done  by  alcoholic  picric  acid.  Guillet  found  that 
as  the  nickel  increased  pearlite  was  replaced  by 
martensite,  and  this  in  turn  by  polyhedral 
crystals  indicative  of  gamma-iron. 

Guillet's  results  upon  the  microstructure  of 
nickel  steels  in  general  show  that  mild  steels 
up  to  ID  per  cent  Ni.  are  like  plain  carbon  steel; 
between  10  to  15  per  cent  Ni.  there  is  a  harden- 
ing effect;  from  15  to  21  per  cent  Ni.  they  are 
very  hard  because  chiefly  composed  of  marten- 
site  ;  beyond  this  amount  of  nickel  they  again 
become  soft  because  martensite  is  replaced  by 
gamma-iron.  The  higher  the  carbon  the  less 
nickel  is  required  to  produce  these  structural 
changes. 

Nickel  steels  melt  at  a  lower  heat  than  the 
corresponding  carbon  steels ;  there  is  less  segre- 
gation or  liquidation  in  them,  and  hence  such 
steel  is  suitable  for  castings  on  account  of  its 
homogeneity.  There  seems  also  to  be  less 
tendency  to  form  blowholes.  Nickel  steel 
forgings  though  tough  are  not  difficult  to 
machine,  from  3  to  3.5  per  cent  Ni.  in  a  0.25 
per  cent  C.  steel  gives  a  tensile  strength  and 
clastic   limit    equal    to   a   0.5    per   cent   C.    steel 
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iiiit  still  retains  25  per  cent  elongation.  At  the 
Uiisseldorf  Exposition  a  Krupp  armor  plate  of 
nickel  steel  weighing  106  tons,  and  made  from 
a  single  ingot  of  1,30  tons,  was  exhibited. 
Nickel  steel  shafts  containing  up  to  3.6  per  cent 
Xi.  are  forged  by  this  lirm  by  hydraulic  pres- 
sure. One  of  their  presses  is  of  5,000  tons 
pressure. 

Guillaunie  has  discovered  that  the  36  per 
cent  Ni.  alloy  expands  only  o.oooooi  mm.  per 
1°  C.  or  only  one-twelfth  as  much  as  pure  iron. 
This  property  has  suggested  its  use  in  pen- 
dulums, measuring  rods,  chronometers,  etc.,  and 
its  non-corrosive  nature  makes  it  still  more 
valuable  for  such  uses.  It  is  also  adaptable  to 
marine,  boiler,  and  general  structural  purposes. 
Theodolites,  leveling  instruments,  and  other 
apparatus  of  the  United  States  Coast  and  Geo- 
detic Survey  are  to  be  made  of  this  alloy. 
Another  very  important  application  of  nickel 
steels  is  suggested  by  the  anomalous  expansi- 
bility of  this  alloy.  By  adding  either  iron  or 
nickel  to  it,  alloys  of  almost  any  degree  of 
expansibility  result.  An  alloy  having  the  ex- 
pansibility of  glass  may  be  produced  to  replace 
platinum  in  incandescent  lights.  This  alloy  is 
actually  in  use,  and  it  is  hoped  that  its  extended 
use  may  reserve  more  of  the  world's  platinum 
supply  for  the  use  of  laboratories,  and  at  a 
lower  price.  Charpy  and  Crenel  have  shown 
that  an  alloy  containing  36.1  per  cent  Ni.,  0.39 
per  cent  C,  and  0.39  per  cent  Mn.,  not  only  has 
an  extremely  low  coefficient  of  expansion,  but 
that  it  is  practically  constant  between  15  and 
200°  C. 

Manganese  steel  is  in  some  respects  anal- 
ogous to  nickel  steel.  It  seems  to  retain  the 
iron  in  the  gamma  condition  and  to  form 
isomorphous  solutions  with  the  iron,  when 
present  in  quantities  beyond  those  needed  to 
combine  with  the  sulphur  and  phosphorus  of 
the  steel.  Nickel  (25  per  cent)  gives  an  alloy 
which  is  practically  non-magnetic:  but  when 
cooled  strongly  becomes  powerfully  magnetic 
and  remains  so  when  warmed  up  to  the  normal 
temperature.  Hadfield's  manganese  steel  con- 
taining 13  per  cent  manganese  and  T  per  cent 
carbon  is  but  slightly  magnetic  and  the  amount 
is  nearly  constant  for  strong  or  weak  magnetic 
fields.  There  is  no  appreciable  residual 
magnetism. 

It  may  not  perhaps  be  considered  remark- 
able that  manganese,— a  non-magnetic  metal, 
should  destroy  the  magnetic  (|ualities  of  iron 
when  alloyed  with  it  to  the  extent  of  12  or  13 
per  cent,  but  surely  it  is  quite  unexpected  to 
find  a  nickel  steel,  of  25  per  cent  \i..  almost 
non-magnetic,  since  iron,  nickel,  and  cobalt  are 
the  only  strongly  magnetic  metals.  Xon-mag- 
netic  alloys  of  magnetic  metals  while  hardly 
to  be  expected  are  not  more  remarkable  than 
the  magnetic  alloys  of  Ileussler.  made  of  non- 
magnetic metals  and  containing  no  iron,  nickel, 
or  cobalt.  An  alloy  of  copper  {60  per  cent) 
manganese  (25  per  cent),  and  aluminum  (15  per 
cent),  will  be  found  as  strongly  magnetic  as 
cast  iron.  While  steels  of  10  to  15  per  cent  nickel 
are  brittle  and  manganese  steels  of  3  to  8  per 
cent  ni.mgancse  exhibit  the  same  property  in  a 
greater  degree,  a  combination  of  nickel  and 
managanese  in  the  proportions  of  15  and  b 
Rave  lladfield  bis  "Resista"  allov.  celebrated 
for  its  tnughncss.     A  two  and  one-half  inch  cast 


bar  of  this  alloy  has  been  bent  double  cold.  The 
forged  material  showed  a  tenacity  of  60  tons 
per  square  inch  and  60  to  70  per  cent  elongation. 

Titanium  seems  to  increase  the  ductility  of 
steel  and  raises  the  elastic  limit  very  consider- 
ably. Its  use  is  not  very  extensive,  however. 
Titanium  combines  chemically  with  nitrogen 
and  thus  possibly  improves  the  quality  of  steel 
by  removing  from  it  occluded  nitrogen.  For 
alloys  of  very  closely  corresponding  composi- 
tions Rossi  finds  an  increase  of  from  16  to  100 
per  cent  in  elastic  limit,  the  increase  being 
greater  in  proportion  as  the  carbon  increased. 
The  ultimate  strength  tests  did  not  show  such 
great  differences,  but  still  they  were  very 
marked,  while  the  contraction  and  elongation 
was  always  very  highly  in  favor  of  the  titanium 
steel.  These  effects  in  most  cases  were  stated 
by  Rossi  to  have  been  due  to  the  presence  of 
o.io  per  cent  Ti. 

Boron  as  a  constituent  of  steel  is  frequently 
mentioned  in  foreign  journals,  but  is  rarely  met 
in  commercial  steels.  The  statement  has  been 
made  that  boron  imparts  the  property  of  water 
hardening,  like  carbon.  Charpy  and  Moissan 
deny  that  boron  causes  hardening  in  the  ordi- 
nary sense;  it  does  raise  the  tensile  strength 
when   quenched. 
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Steel  —  The  Evolution  of  Steelmaking 
Processes,  In  prehistoric  times  the  earth's 
inhabitants  fashione<l  their  inipleinenls  from 
llint.  After  a  lime,  as  the  result  of  observation 
or  chance,  primitive  men  discovered  that 
metals,  such  as  copper  and  lead,  could  be  ob- 
tained from  cert.iin  earths  or  ores,  and  it  was 
not  long  until  they  found  that  copper  could  be 
made  harder  by  the  addition  of  a  little  iron, 
arsenic,  or  tin.  That  Ihcy  ever  actually  hard- 
ened cnpiKT,  in  the  sense  that  we  harden  steel 
for  tools,  is  extremely  improbable. 

It  is  not  easy  to  say  whether  the  bronze  age 
preceded  the  iron  age  or  not,  and  if  it  did,  Iiv 
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what  period.  Flint  instruments  and  weapons 
are  almost  imperishable,  bronze  is  very  endur- 
ing, while  iron  rusts,  and  if  buried  in  a  damp 
place  is  wholly  converted  into  hydrated  oxide  or 
carbonate  of  iron,  soluble  in  waters  containing 
much  organic  matter.  For  this  reason  iron 
relics  of  great  age  are  scarce,  while  flint  and 
bronze  rill  the  museums.  However,  in  certain 
ruins  of  the  Swiss  lake  dwellings  all  three 
sorts  of  implements  were  found,  limt,  bronze. 
and  iron.  It  seems  probable  that  the  first  iron 
used  was  of  meteoric  origin. 

The  use  of  iron  is  frequently  mentioned  in 
the  early  books  of  the  Old  Testament.  The 
Egyptians  were  familiar  with  it  at  least  4,000 
years  ago.  The  Assyrians  probably  knew  how 
to  obtain  iron  from  its  ores  and  how  to  fashion 
it  into  saws,  chisels,  etc..  at  a  still  earlier  date 
than  the  Egyptians.  The  various  ages  known 
as  the  stone,  bronze,  and  iron  ages  are  not  fixed 
periods  in  the  world's  history,  but  are  ncrioUs 
in  the  history  and  development  of  individual 
tribes  and  nations.  For  example,  while  at  a 
period,  say  1,000  B.C.,  the  Egyptians  and  As- 
syrians were  making  swords  of  iron  (and  a 
cross-cut  two-handed  saw  of  this  period  is  in 
the  British  Museum)  the  bronze  age  existed  in 
Southern  Europe,  while  in  the  Northern  and 
Western  Europe  wood  and  stone  implements 
were  in  .general  use.  In  India,  China,  and 
Japan  there  is  abundant  evidence  of  the  manu- 
facture and  use  of  iron  at  a  very  early  period. 
In  this  very  day  there  are  tribes  in  Centrol 
Africa  which  have  but  attained  the  degree  of 
skill  which  we  picture  in  our  minds  when  the 
"Iron  Age"  is  mentioned.  They  are  making 
iron  in  a  most  primitive  fashion,  and  their 
methods  may  be  the  identical  ones  used  thou- 
sands of  years  ago  by  the  Assyrians.  Their 
metallurgical  skill  is  by  no  means  slight,  for 
they  know  how  to  smelt  ores  in  a  little  cupola 
blown  by  a  hand  bellows,  and  to  employ  the 
right  fluxes  to  obtain  a  product  of  remarkably 
good  analysis.  They  use  charcoal  as  fuel  and 
the  chtniks  of  metal  which  they  obtain  by  first 
smelting  are  sold  to  smiths  who  refine  them  still 
further  by  a  sort  of  puddling  process,  and  a 
tool  made  by  this  means  gave,  according  to 
Bellamy  and  Harbord.  the  followin.g  excellent 
analysis:  Carbon,  1.02;  silicon.  .026:  sulphur, 
.006:  phosphorus.  .012:  manganese,  trace. 

During  the  time  of  the  Norman  Conquest 
and  (he  Tiidors,  the  manufacture  of  iron  in 
Great  Britain  was  an  insignificant  industry,  and 
the  chief  supplies  were  imported  from  Ger- 
many, and  from  Germany  came  the  invention 
which  gave  a  great  impulse  to  the  iron  and  steel 
luisniess.  viz..  the  invention  of  the  blast  fur- 
nace. Prior  to  this  invention  iron  was  pro- 
duced direct  from  ore  in  a  crude  form  of 
hearth,  the  product  being  wrought  iron  or  steel, 
which  was  obtained  in  a  solid  or  pasty  condi- 
tion, far  from  homogeneous  in  composition, 
and  when  large  or  intricate  forms  were  desired 
they  were  made  from  these  crude  materials  by 
laborious  welding  and  forging  methods.  With 
the  invention  of  larger  and  improved  blast  fur- 
naces by  the  Germans  it  was  found  that  prac- 
tically a  new  metal,  fused  cast  iron,  was  at  the 
disposal  of  the  early  metn11ur"ist.  Cast  iron 
was  made  in  Sussex  as  earlv  as  1.150,  and  the 
art  of  iron  founding  graduallv  .grew  and  flnur- 
isheil  in  England  and  on  the  continent,  until  in 


1543  cast-iron  cannon  were  made  in  England, 
and  in  1595  these  were  made  as  heavy  as  three 
tons  each.  But  cast  iron  was  not  only  used  for 
foundry  purposes,  for  it  was  argued  that  if  by 
one  application  of  the  purifying  influence  of 
fire,  the  crude  metal  had  been  prepared  from 
the  ores,  the  second  application  of  the  same 
agency  might  convert  it  into  a  malleable 
product,  and  wrought  iron  was  subsequently 
produced  in  small  fineries,  and  from  that  day 
to  this  the  blast  furnace  has  been  the  first  step 
in  the  manufacture  of  iron  and  steel.  Much  of 
this  early  wrought  iron  w'as  delightfully  low  in 
sulphur  and  some  other  impurities,  but  at  that 
lime  no  means  were  known  of  reducing  the 
phosphorus,  and  the  amount  of  this  element 
present  in  the  product  was  due  to  the  chance 
selection  of  the  ore.  There,  were  no  chemists 
in  those  days  to  say  whether  the  iron  contained 
phosphorus  or  not,  and  practical  experience 
with  the  product  in  use  was  the  only  way  of  de- 
termining the  merits  of  ores  from  various 
sources,  it  was  soon  discovered  that  wrought 
iron  by  long  heating  in  contact  with  carbon  ab- 
soibed  some  of  that  element  and  was  thus  con- 
verted into  "cemented'*  or  "blister  steel." 
Blister  steel  when  piled,  welded,  and  forged  be- 
comes "shear  steel,"  and  if  shear  steel  is  piled, 
welded,  and  forged  the  product  is  known  as 
"double  shear."  By  this  piling  and  welding 
operation,  the  carbon  which  is  highest  in  the 
outer  portions  of  the  cemented  bar  becomes 
more  uniformly  distributed  throughout  the  mass 
of  steel.  In  1781,  Bergman,  of  Upsala,  pointed 
out  that  it  was  carbon  which  determines  the 
difference  between  wrought  iron,  steel,  and  cast 
iron. 

The  early  steel  works  were  all  located  in 
the  vicinity  of  great  forests,  for  charcoal  was 
the  only  fuel  used.  The  works  were  also  lo- 
cated near  running  streams,  and  water  wheels 
were  used  to  provide  power  for  the  blast,  and 
for  the  first  power  hammers.  There  are  man> 
such  still  in  use  in  'Shefiield.  In  Queen  Eliza- 
beth's time  the  iron  trade  had  become  so  great 
that  the  wholesale  destruction  of  forests  was 
stopped,  and  the  position  and  number  of  iron 
works  was  limited  by  law.  As  the  result  of  thi-, 
leirislation  the  iron  trade  languished  until  Dud 
Dudley,  in  1620  or  a  little  earlier,  successfully 
used  coal  in  the  blast  furnace.  In  his  day  20 
tons  a  week  was  a  large  output  for  a  blast  fur- 
nace, while  to-day  the  output  of  one  of  the  blast 
furnaces  at  Homestead  is  nearly  5.000  tons  per 
week.  In  primitive  processes,  the  workers  took 
advantage  of  natural  draft  and  located  their 
furnace  on  a  windv  hillside.  Later,  crude  bel- 
lows were  made  from  hides  and  still  later  a 
blowing  arrangement  operated  by  flowing  water 
was  invented.  Not  much  real  nro.gress  could  be 
expected  from  such  crude  devices,  and  one  of 
the  first  applications  of  the  steam  engine  of 
Watt  was  running  a  blowing  engine  at  the 
Carron  Iron  Works  in  1760.  It  was  not  until 
T/.iO  that  it  occurred  to  Abraham  Darbv  and  his 
son  to  treat  nit  coal  just  as  his  charcoal  burners 
treated  wood.  His  idea,  needless  to  sav.  was  a 
good  one.  and  coke  was  produced,  which  in  turn 
was  soon  successfullv  used  in  the  blast  furnaces, 
and  is  at  the  present  time  the  princioa!  fuel 
used  in  blast  furnace  practice,  although  a  few 
charcoal  blast  furnaces  remain  in  .America  and 
are  quite  common  in  Sweden.     The  next  .great 
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advance  in  the  metallurgy  of  iron  was  that  of 
Robert  Ilnntsman,  of  Sheffield,  who  first  pro- 
duced crucible  steel  in  the  year  1740.  As  Dr. 
Percy  says,  referring  to  Huntsman:  "Formerly. 
so  far  as  1  am  aware,  steel  was  never  melted 
and  cast  after  its  production ;  indeed  by  the 
tijimding  and  casting  of  steel  after  its  produc- 
tion its  hetcrogcncousness  is  remedied,  and  in- 
iioib  of  the  metal  can  be  produced  perfectly 
homogeneous  throughout,  and  for  the  practical 
solution  of  this  problem  we  are  indebted  to 
Robert   I-luntsman,   of   Shcffieid." 

Huntsman  was  by  trade  a  clockmakcr,  and 
no  doubt  had  his  troubles  in  atlemi)tin!»  to  make 
springs  from  the  crude  steel  which  was  avail- 
able in  his  time.  It  was  to  overcome  this  dif- 
ficulty that  he  began  experiments  with  a  view 
to  melting  the  cemented,  or  blister  bar,  of  his 
day,  to  obtain  a  homogeneous  product.  A 
grandfather's  clock,  the  pend'iluni  rod  and 
spring  of  wliich  arc  supposed  to  have  been  made 
from  the  first  cast  steel  produced  by  Huntsman, 
is  still  shown  in  Shelfield.  Hinitsman's  chief 
difficulty  in  his  investigations  was  to  find  the 
right  kind  of  clay  for  making  cr-.'.cibles  which 
would  stand  the  intense  heat  of  steel  melting. 
His  fir^^^t  crucibles  were  ovly  lo  inches  higli, 
and  held  about  20  pounds  of  steel.  Steel  made 
by  this  process  was  of  course  expensive,  and 
could  only  be  used  fcr  edre  tools,  dies,  and 
drills,  for  vvbicli  a  grent  dc"rce  of  hardness  and 
fine  polish  was  desired.  The  original  business 
started  by  Robert  Huntsman  is  still  conducted 
by  his  lineal  descendants  of  the  fifth  generation 
at  the  present  time.  See  Steel — M.\NfF.\CTUi;E 

OF    CKUllliLE. 

The  next  great  inventions  which  made  for 
progress  in  the  iron  industry  were  those  of 
Henry  Cort  (b.  1740;  d.  1800),  who  first  made 
use  of  grooved  rolls  in  1784,  and  in  1785  pro- 
duced the  dry  puddling  process.  The  invention 
of  puddling  was  without  doubt,  the  foundation 
of  Great  Britain's  connncrcial  greatness  during 
the  century  that  followed.  Prior  to  this  time 
cast  iron  had  been  decarbonized  in  small 
hearths,  very  wasteful  of  fuel  and  labor,  m 
which  only  too  pomids  could  be  treated  at  a_ 
time.  Cort  invented  the  rcverberatory  type  of 
furnace,  in  which  the  metal  was  not  in  contact 
■with  the  fuel,  but  was  heated  by  the  flame, 
which  was  caused  to  reverberate,  or  beat  down 
from  the  roof  of  the  furnace.  This  process  per- 
mitted the  use  of  coal  instead  of  charcoal,  and 
allowed  the  use  of  2.S0  to  500  pound  charges. 
The  story  of  Cort's  life  is  a  very  sad  one,  for 
tlirougli  a  dishonest  partner,  who  died  suddenly, 
his  patents  were  seized  to  satisfy  this  partner's 
liabil'lies.  and  Cort  died  in  poverty  in  1800. 
Prominent  treasury  officials  were  implicated  in 
this  uniust  treatment  of  Cort.  Quite  recently 
Americans  have  erected  a  bronze  tablet  to  his 
memory  in  the  little  church  in  Hampstead,  in 
the  churrhyard  of  which  his  grave  was  located 
with   dilTiruhy. 

The  invention  of  the  hot  blast  by  J.  B.  Neil- 
>on,  of  Glasgow',  in  1828.  afforded  the  next  great 
.idvanre  in  the  metallurgy  of  iron.  In  six 
months  the  fuel  cons\miption  per  ton  of  product 
was  reduced  from  somewhat  over  eight  tons  to 
a  little  over  five  tons,  the  blast  being  heated  to 
.100  degrees  F.  A  few  years  later  the  blast  was 
heated  to  600  degrees  F.  and  the  fuel  consmnp- 
tion  firopped  from  5  T-6  to  2  1-4.     ."Xt  the  same 


time  there  was  a  great  increase  in  output  as 
well  as  decrease  in  fuel  consumption,  and  the 
production  of  pig  iron  in  Scotland  increased 
fivefold  between  iSjo  and  1840,  while  the  use 
of  the  hot  blast  became  a  general  practice  dur- 
ing that  period.  As  was  the  case  with  Cort,  so 
Neilson  reaped  almost  no  reward  for  his  in- 
vention, although  the  wealth  it  conferred  upon 
iron  manufacturers  could  hardly  be  reckoned. 
The  same  was  true  of  Heath,  who  in  1840  pat- 
ented the  use  of  manganese  in  steel.  This  con- 
ferred an  incalculable  benefit  upon  the  manu- 
facturers, but  Heath  died  unrewarded  after  is 
years  of  litigation. 

It  was  not  until  20  years  after  the  discovery 
of  the  value  of  the  hot  blast  that  Sir  William 
Siemens  introduced  the  system  of  regenerative 
gas  firing, —  a  system  in  which  the  waste 
products  of  combustion  are  employed  to  heal 
the  incoming  gas  and  air  of  a  gas  furnace 
or  the  blast  of  a  blast  furnace.  The  application 
of  this  principle  of  regenerative  heating  in  the 
Cowper  and  Whitweli  stoves  effected  a  still 
further  great  saving  in  fuel  in  the  blast  fur- 
nace, and  at  the  same  time  increased  the  yield. 

During  more  than  one-half  of  the  last  cen- 
tury wrou"ht  and  cast  iron  were  the  only  ma- 
terials available  for  structural  and  machine  con- 
struction, boilers,  engines,  etc.  Crucible  steel 
owing  to  its  high  cost  could  not  be  used  for  any 
of  these  purposes.  Such  was  the  situation  when 
Henry  Bessemer  gave  to  the  world  his  wonder- 
ful invention.  This  was  the  real  beginning  of 
the  modern  age  of  steel  in  which  we  live.  Prior 
to  Bessemer's  invention  there  is  every  reason  to 
believe  that  William  Kelly,  an  .American^  was 
working  upon  what  may  be  called  the  "pneu- 
matic process."  According  to  a  recent  magazine 
writer,  Kelly  was  experimenting  with  this  proc- 
ess fully  10  years  before  the  date  of  Bessemer's 
invention  and  had  built  seven  stationary  con- 
verters prior  to  i8.!;6.  His  claim  of  priority  of 
invention  was  allowed  by  the  Liiiled  States  Pat- 
ent Office.  Neverllieless  the  process  is  univer- 
sally known  to-dav  as  the  Bessemer  process,  and 
indeed  there  can  be  little  doubt  but  that  Besse- 
mer made  an  independent  discovery  of  the 
pneumatic  process.  Robert  Hunt  and  Jaiiics  M. 
Swank  both  agree  that  for  priority  of  invention 
William  Kelly  deserves  all  praise.  See  Steel 
—  Bessemer  Process. 

.Although  the  first  iron  furnace  in  .America 
was  built  in  i6i().  in  Virginia,  and  the  first  blast 
furnace  with  forced  blast  "kites  from  1714. 
nevertheless  the  iron  and  steel  business  did  not 
assume  a  larce  magnitude  in  the  I'liited  States 
until  the  building  of  the  F.dgar  Tliomiison  fur- 
naces in  Pittsburgh,  the  first  of  which  was 
blown  in  in  1S70.  In  these  furnaces  American 
skill  showed  the  world  how  to  triple  the  weekly 
output  and  to  cut  the  fuel  cost  in  two.  That  is, 
while  the  best  F.nglish  and  Scotch  furnaces  in 
1880  produced  froiu  400  to  800  tons  of  pig  iron 
per  week,  and  required  two  tons  of  coke  for 
one  Ion  of  pig.  the  F.dgar  Thompson  furnaces 
between  18S0  and  1885  produced  from  2.000  to 
a.^oo  tons  per  week,  and  used  only  one  ton  of 
crike  10  one  ton  of  pig.  The  coke  in  some  cases 
fell  as  low  as  18S2  pounds  per  Ion  of  output. 
The  ore  used  contained  about  f'2  per  cent  of 
iron  and  the  volume  of  air  reached  2S.™'*' 
cubic  feet  per  minute,  at  a  temperature  of  i.ooo 
to  1. 100  degrees  F. 
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While  we  thus  see  that  the  modern  steel  in- 
dustry is  of  such  recent  date,  yet  the  invention 
of  the  processes  now  used  mainly,  viz.,  the 
Bessemer  (1856)  and  Open  Hearth  (1861),  for 
making  steel,  were  relatively  of  long  standing, 
and  the  gradual  improvements  in  the  processes 
themselves,  their  mechanical  details  and  costs, 
and  the  gradual  education  of  the  large  users  of 
metals  to  employ  steel  in  place  of  wrought  iron 
and  cast  iron,  gradually  led  up  to  the  enormous 
demands  of  the  last  20  years,  to  which  the 
American  manufacturers  have  responded  so 
energetically. 

Henry  Bessemer  was  of  a  distinctly  inventive 
turn  of  mind  and  had  many  useful  inventions 
to  his  credit  before  he  turned  his  attention  to 
steelmaking.  He  gave  considerable  attention 
to  the  manufacture  of  projectiles  during  the 
Crimean  war.  The  cast  iron  cannon  of  this 
time  were  seen  to  be  unsuitable  for  Bessemer's 
powerful  projectiles  and  he,  therefore,  set  about 
producing  not  only  the  projectiles,  but  a  better 
material  for  making  large  guns.  After  many 
trials  and  discouragements  he  succeeded  in  pro- 
ducing steel  from  cast  iron  by  blowing  air 
through  it  to  oxidize  the  impurities.  His  first 
experiments  were  performed  in  a  crucible,  and 
this  being  successful  his  next  idea  was  to  use 
several  crucibles  fed  by  a  common  air  pipe. 
Later  he  adopted  a  large  stationary  converter 
about  three  feet  in  diameter  and  seven  feet 
high  and  used  700  pound  charges.  The  results 
were  most  astonishing,  for  Bessemer  found  that 
by  the  simple  method  of  blowing  air  into  fluid 
cast  iron  that  the  highest  temperature  then 
known  in  the  arts  was  produced.  The  first 
formal  announcement  of  his  invention  was  made 
at  the  B.  A.  A.  S.  in  1856,  the  title  of  his  paper 
being  'The  Manufacture  of  Malleable  Iron  and 
Steel  Without  Fuel.'  Great  excitement  fol- 
lowed the  reading  of  this  paper  and  the  process 
was  tried  in  many  parts  of  England,  but  in 
many  cases  the  results  were  anything  but  satis- 
factory. The  steel  produced  was  red  short  and 
cold  .short.  The  cause  of  the  trouble  was  soon 
found  to  lie  in  the  use  of  very  impure  pig  irons 
runnin.g  high  in  sulphur  and  phosphorus.  The 
first  converters  were  lined  with  acid  or  silicious 
materials,  and  little  or  no  sulphur  or  phos- 
phorus was  eliminated.  As  long  ago  as  1856 
Dr.  Collyer  writing  of  the  effects  of  phosphorus 
and  sulphur  said;  "The  former  I  consider  most 
pernicious  of  all.  I  would  suggest,  with  due 
deference,  that  a  stream  of  finely  pulverized 
anhydrate  of  lime  be  forced  at  a  given  time  with 
the  compressed  air  into  the  incandescent  mass 
of  iron.  The  lime  having  a  great  affinity  for 
silica  and  phosphorus  would  form  a  silicate  and 
phosphate  of  lime  and  be  thrown  off  with  the 
slag.  By  this  contrivance  I  cannot  conceive  but 
that  the  phosphorus  would  be  entirely  got  rid 
of.*  Here  we  see  the  "basic  Bessemer"  process 
clearly  anticipated  many  years  before  it  was 
actually  successfully  worked  out  and  adopted 
(1871).  The  irregularity  mentioned  above  was 
overcome  bv  the  use  of  selected  pig  irons,  low 
in  sulphur  and  phosphorus,  and  by  the  import- 
ant discovery  of  Robert  'Mushet.  viz..  the  addi- 
tion of  manganese  to  the  metal  in  the  ladle 
after  the  blow.  The  steel  in  the  converter  after 
the  blow  is  dead  soft,  being  nearly  carbonless, 
and  contains  a  good  deal  of  dissolved  oxide  of 
iron,    beside    rather    hiah    sulphur    and    phos- 


phorus. The  addition  of  speigeleisen  or  ferro- 
manganese  corrects  all  of  these  troubles.  It 
adds  a  certain  amount  of  carbon  to  the  steel, 
thereby  increasing  its  strength  and  hardness ;  it 
deoxidizes  the  overblown  metal  and  the  resid- 
ual manganese  combines  chemically  with  plios- 
phorus  and  sulphur,  some  of  the  sulphide  and 
phosphide  being  eliminated  in  the  slag,  and  the 
rest  being  rendered  relatively  harmless  by  rea- 
son of  its  combining  directly  with  the  managa- 
nese.  After  these  chemical  difficulties  with  the 
process  had  been  overcome,  Bessemer  and  others 
turned  their  attention  to  the  mechanical  side  of 
the  question  and  produced  the  converter 
mounted  on  an  axis,  so  that  the  vessel  could  be 
rotated  or  tipped  down  and  the  air-inlets  or 
tuyeres  could  be  thus  brought  either  above  or 
below  the  surface  of  the  metal  in  the  converter. 
This  improvement  rendered  the  charging  or 
dischar.ging  of  the  metal  much  easier.  Besse- 
mer was  more  fortunate  than  all  the  other  in- 
ventors previously  mentioned  in  that  he  made 
a  vast  fortune  out  of  his  invention.  As  a  mat- 
ter of  fact  his  invention  was  so  complete  in. 
every  way  that  the  process  stands  to-day  exactly 
as  he  ori.ginated  it,  excepting  for  minor  details. 
Over  half  of  all  the  steel  now  produced  is  made 
in  the  Bessemer  converters. 

What  the  invention  of  Bessemer  steel  meant 
to  the  world  will  be  seen  from  a  few  illustra- 
tions. 

Steel  boiler  plates  were  first  used  in  i860, 
and  because  of  their  much  .greater  strength, 
permitted  of  steam  pressure  up  to  80  pounds  be- 
ing used.  This  was  a  great  advance  in  boiler- 
making.  Three  j-ears  later  locomotive  boilers 
were  made  of  steel.  But  the  greatest  applica- 
tions by  far  for  steel  were  for  steel  rails  and 
steel  ships.  The  first  steel  rails  were  made  in 
the  year  Bessemer  steel  was  first  described  to 
the  public.  They  lasted  six  years  in  a  place 
where  iron  rails  bad  to  be  replaced  every  three 
months.  From  that  day  to  this  the  great  bulk 
of  steel  rails  has  been  made  by  the  Bessemer 
process.  In  iS6.^  two  small  bar.ges  were  built 
of  steel,  and  a  year  later  a  steel  vessel  of  1.250 
tons   was  built. 

Basic  Bessemer. —  Many  investigators  tried 
to  solve  the  problem  of  removing  phosphorus  in 
the  Bessemer  blow,  but  it  was  not  until  the 
early  70's  that  Mr.  Sidney  Thomas  came  to  the 
conclusion  that  its  non-removal  was  due  to  the 
presence  of  a  stron.gly  acid  sla.g,  and  obviously 
a  basic  slag  could  not  be  maintained  in  an  acid 
lined  vessel,  -\fter  many  failures  Thomas  and 
his  cousin,  Mr.  Gilchrist,  discovered  that  a  lin- 
ing of  lime  or  dolomite  could  be  made  for  the 
converter,  using  silicate  of  soda  or  clay  as  a 
binding  material,  and  that  additions  of  lime 
durin.g  the  blow  facilitated  the  removal  of 
phosphorus  and  that  an  "after-blow"  was  nec- 
essary. 

Ofcn  Hearth. —  The  next  great  advance  m 
the  metallurgy  of  steel  was  tlie  development  of 
the  open-hearth  process.  (See  Steel- — Open- 
He.\rth  Process.)  The  prior  discovery  which 
led  up  to  the  open  hearth  process  was  the  in- 
vention of  the  regenerative  furnace  by  Sir  W. 
Siemens.  William  Siemens,  a  German  by  birth, 
had  both  a  technical  school  and  university  edu- 
cation. His  first  visit  to  England  was  in  1843 
for  the  purpose  of  introducing  a  process  of 
electroplating,    by   means    of    which    silver    was 
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deposited  with  a  bright,  smooth  surface,  rather 
than  in  the  form  of  a  crystalline  deposit.  The 
following  year.  1S+4.  he  returned  again  to  Eng- 
land and  resided  during  the  40  more  years  of 
his  useful  life. 

Siemens,  profoundly  impressed  by  the  theory 
of  the  conservation  of  energy  and  with  Joule's 
determination  of  the  mechanical  equivalent  of 
heat,  was  ultimately  led  to  the  great  discovery 
of  the  regenerative  gas  furnace.  Then  Siemens 
invented  his  gas  producer,  and  with  economical 
gas  fuel  the  regenerative  gas  furnace  was  a 
great  success.  The  first  furnace  on  a  com- 
mercial scale  was  used  for  glass  melting  ui 
1861.  and  a  little  later  it  was  used  for  zinc  dis- 
tillation, heating  and  puddling  furnaces,  and  for 
melting  crucible  steel.  In  tliis  latter  application 
it  is  used  exclusively  in  America,  while  in  Eng- 
land coke  fires  are  still  used  for  melting 
crucible  steel.  These  are  very  wasteful  of  fuel, 
and  possess  not  one  single  advantage  over  the 
Siemens  producer  and  regenerative  gas  crucible 
melting  furnace, 

Siemens  was  not  very  successful  in  applying 
his  invention  to  steel  melting  on  the  hearth  of 
the  furnace  itself,  and  it  was  several  years  be- 
fore any  degree  of  success  was  attained  in  Eng- 
land, but  meanwhile  Messrs.  P.  and  E.  Martin, 
in  France,  taking  Siemens'  own  drawings, 
erected  a  furnace  in  Fr.mce  and  overcame  the 
obstacles  that  had  almost  proven  too  much  for 
Siemens. 

Thus  originated  the  Siemens-Martin  process, 
as  it  is  universally  known  abroad ;  while  in 
America  it  is  usually  merely  designated  as  the 
open-hearth  process. 

Martin  produced  his  steel  from  wrought 
iron  scrap  dissolved  in  cast  iron  on  the  hearth 
of  Siemens'  furnace,  with  the  necessary  rccar- 
bonization  at  the  end  of  the  process  and  the 
addition  of  manganese.  This  method  is  known 
as  the  "pig  and  scrap"  method.  Siemens  mean- 
time was  working  on  the  method  now  known 
as  the  "pig  and  ore"  method,  in  which  pig-iron 
is  decarbonized  by  the  addition  of  ore,  while 
scrap  may  or  may  not  be  used.  It  was  not  until 
1868  that  the  open-hearth  process  became  an 
assured  success. 

As  with  the  case  of  the  Bessemer  process, 
SO  with  the  Sicmcn.s-Martin,  the  acid  process 
was  the  first  to  be  emplnvcd.  In  fact  .'\cid  Bes- 
semer and  .'\cid  Open  Hearth  steel  both  ante- 
date the  Basic  Bessemer.  Thomas  and  Gil- 
christ, who  perfected  the  Basic  Bessemer  proc- 
ess, also  realized  that  the  essential  change 
necessary  to  dephosphorize  was  to  substitute 
a  basic  lined  furnace  for  the  acid  lining  which 
had  been  previously  used,  and  the  maintenance 
of  a  basic  slag  during  the  operation  by  the  use 
of  lime. 

Thomas  announced  the  success  of  his  experi- 
ments in  187S  before  the  Iron  and  Steel  Insti- 
tute, and  although  he  aimounced  that  he  had 
succeeded  in  removing  from  20  to  QQ.f)  per  cent 
of  the  phospliorus  from  iron  in  the  convcter. 
and  thus  rendered  avail;d>le  for  stcclmaking 
mountains  of  ore  the  world  over,  which  without 
dcphosphorization  were  useless,  his  amiounce- 
nieut  attracted  little  attention,  but  before  many 
years  England  was  besieged  with  Gertnan, 
French.  American,  and  other  metallurgists, 
anxious  to  learn  about  the  epoch-making  dis- 
covery,—  the     basic     steel     process.      Germany 


profited  particularly  because  of  the  large  quan- 
tities of  phosphoric  ores  which  thus  became  a 
valuable  asset. 

In  favor  of  the  Bessemer  process  we  may 
say  that  when  steel  of  from  .06  to  .10  per  cent 
phosphorus  is  wanted  it  is  a  cheaper  process 
than  Open  Hearth,  but  low  phosphorus  Besse- 
mer requires  a  very  careful  selection  of  raw 
materials.  Phosphorus  and  sulphur  must  be 
lower  in  the  raw  materials  than  is  desired  in 
the  steel.  A  disadvantage  of  the  Bessemer 
process  is  that  the  steel  cannot  be  tested  during 
the  operation.  Bessemer  plants  are  suitable 
where  tremendous  tonnages  of  a  rather  cheap 
product  are  required.  The  Open  Hearth  proc- 
ess gives  a  good  outlet  for  steel  scrap,  billet 
ends,  old  rails,  etc.  The  product  is  more  ne- 
liable  than  Bessemer,  and  the  low  phosphorus 
Open  Hearth  steels  are  much  cheaper  than  low 
phosphorus  Bessemer.  The  process  allows 
more  latitude  in  the  selection  of  raw  materials. 
Low  or  high  sulphur  pig  can  be  used  and  both 
phosphorus  and  sulphur  can  be  reduced.  The 
steel  can  be  tested  chemically  and  physically 
during  the  operation,  and  whereas  in  Bessemer 
it  is  customary  to  contiiuie  the  blow  until  all 
the  carbon  of  the  pig  is  oxidized,  in  the  Open 
Hearth  process  the  decarbonization  can  be 
checked  when  it  has  gone  far  enough,  or  when 
the  carbon  desired  in  the  product  is  reached. 

As  regards  the  quality  of  steels  made  by 
the  various  methods,  it  is  undoubtcdlv  true 
that  even  when  the  analyses  are  almost  identical 
that  Crucible  Steel  takes  first  place.  Next  in 
order  comes  Open  Hearth,  and  last  place  falls 
to  Bessemer.  As  regards  excellence  of  analy- 
sis, they  usually  stand  in  the  same  order. 
Crucible  being  finest.  Onen  Hearth  next,  and 
Bessemer  last.  Acid  Open  Hearth,  if  the 
proper  materials  are  used.  1.  c,  if  virtually  a 
crucible  mjxture  is  melted  in  an  acid  Open 
Hearth  furnace,  will  be  a  most  excellent  ma- 
terial, but  as  actually  made,  acid  Open 
Hearth  is  usually  very  high  in  sulphur  and 
phosphorus  and  much  of  it  resembles  a  Bes- 
semer analysis.  In  general  then  Basic  Open 
Hearth  takes  next  rank  to  Crucible  because  of 
its  low  phosphorus  and  sulphur  contents.  In 
general,  of  two  steels  of  identical  analysis,  acid 
and  basic  Open  Hearth,  the  former  will  show 
much  the  higher  tensile  strength.  Campbell  has 
even  constructed  a  fnrnnila  for  calculating 
tensile  strength  from  the  analvsis,  and  in  his 
formula  it  is  assumed  that  each  i/ioo  per  cent 
of  carbon  increases  the  tensile  slrenglh  by  i.ooo 
pounds  in  acid  steel  and  onlv  770  pounds  m 
basic.  Each  i/ioo  per  cent  phosphorus  exerts 
the  same  effect  in  either  process  and  raises 
the  tensile  i.ooo  pounds.  i/ioo  per  cent 
manganese  in  low  carbon  acid  steel  raises  the 
tensile  80  pounds  and  i.io  pounds  in  basic, 
but  the  condition  is  reversed  when  the  carbon 
is  high  and  then  the  manganese  raises  the  ten- 
sile by  400  pounds  per  i/ioo  per  cent  in  acid 
and  only  250  poun<ls  in  basic.  The  effccl  of 
sulphur  is  very  small. 

As  regards  the  tonnage  production  of  steel, 
we  find  that  the  most  remarkable  increase  is  in 
Open  Hearth  steel.  In  1005  the  increase  in 
production  of  Open  Hearth  steel  over  igo4  was 
52  per  cent,  and  the  total  reached  the  impres- 
sive figure  of  nearly  0.000,000  tons,  or  seven 
times  the  production  of  10  years  ago.    The  total 
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production  of  Open  Hearth  and  Bessemer  in 
1896  was  5,250,000  tons,  while  in  1905  it  reached 
10.912.75 1  tons.  In  1896,  25  per  cent  was  Open 
Hearth  and  75  per  cent  Bessemer,  while  last 
year  45  per  cent  was  Open  Hearth  and  55  per 
cent  Bessemer.  We  may  soon  expect  to  see 
Open  Hearth  production  pass  that  of  Bessemer. 
One  must  not  imagine  from  these  figures  that 
the  production  of  Bessemer  is  declining;  the 
opposite  is  true,  and  last  year  was  the  greatest 
year  on  record  for  Bessemer  steel.  The  facts 
are  merely  tliat  Open  Hearth  is  increasing  much 
more  rapidl.v  than  Bessemer. —  but  both  are 
increasing.  The  basic  Open  Hearth  process  is 
responsible  for  these  remarkable  gains.  Besse- 
mer steel  still  holds  its  own  for  rails,  although 
Open  Hearth  steel  is  making  some  gains  in  this 
direction,  and  is  more  largely  used  than  Besse- 
mer for  other  structural  purposes. 

Of  the  Bessemer  steel  made  in  the  United 
States  every  bit  is  acid.  Of  the  Open  Hearth 
steel  only  one-eighth  is  acid  and  seven-eighths 
basic.  Pennsylvania  produces  75  per  cent  of 
this  vast  tonnage.  Acid  steel  is  largely  used 
for  steel  castings,  and  although  of  the  total 
quantity  of  Open  Hearth  made,  only  one-eighth 
is  acid,  yet  of  the  steel  castings  produced  last 
year  fully  60  per  cent  were  of  acid  steel.  The 
production  of  steel  castings  is  1905  increased 
nearly  75  per  cent  over  the  production  of  1904- 

Electrical  processes  constitute  the  latest 
phase  of  the  steel  industry,  and  are  yet  in  their 
infancy.  See  Steel — ELECTrac.\L  Processes  or 
Manit.actuke 
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Steel,     the     Preservation     of     Structural. 

Introduction. — -The  treatment  necessary  to  se- 
cure the  preservation  of  the  steel  used  in  build- 
ings, bridges,  and  other  engineering  structures 
at  the  present  time,  receives  less  consideration 
from  arcliitects  and  engineers  than  its  import- 
ance warrants.  Unfortunately,  the  preparation 
of  the  surface  of  the  metal  to  put  it  into  a  fit 
condition  to  receive  a  preservative  coating,  and 
the  proper  application  of  such  coating,  require 
more  time,  with  our  present  knowledge,  than 
buyers  and  builders  are  willing  to  allow  for 
them,  and  more  expense  than  most  consumers 
deem  it  necessary  to  undertake.  The  durability 
of  a  steel  structure  will  depend  upon  the  quahiy 
of  the  metal,  upon  its  mass,  and  upon  the 
measures  taken  to  prevent  its  deterioration  ;  and 
its  strength,  measured  either  by  the  stress  it  wiil 
bear  or  by  its  resistance  to  corrosion,  is  only 
the  strength  of  its  weakest  member.  Some 
years  ago  the  surface  inspection  of  steel  was 
one    of    the    most    important    functions    of    the 


inspector.    To-day  it  is  one  of  the  least  of  his 

duties,  and  yet  daws,  flash,  rust,  grease  and 
dirt  in  the  surface  of  the  steel  are  things  that 
may  destroy  the  work  of  the  painters.  The 
enormous  increase  of  late  in  its  use  in  building 
and  engineering  construction  demands  increas- 
ing and  vigilant  attention  to  its  maintenance 
and  present  condition,  wherever  it  has  been 
placed,  as  either  from  corrosion,  fatigue,  vibra- 
tion, or  general  deterioration,  the  metal  may  be 
so  impaired  as  to  be  unfit  to  do  that  which  it 
was  designed. 

Rust. —  Rust  on  iron  or  steel  is  formed  by 
the  action  of  a  solution  of  oxygen  in  water,  it 
is  a  loose,  porous  mass,  containing  about  20 
per  cent,  of  combined  water,  with  varying 
amounts  of  hygroscopic  moisture,  and  it  per- 
mits tlie  passage  of  water  and  gases  through 
itself  to  the  metal  underneath.  By  keeping  the 
agencies  of  corrosion  always  in  contact  with  the 
surface  of  the  metal  not  yet  affected,  this  char- 
acteristic of  rust  to  absorb  and  to  persistently 
retain  moisture  makes  possible  tlie_  progressive 
corrosion  which  goes  on  beneath  it,  and  fur- 
nishes a  reason  for  the  more  or  less  complete 
corrosion  of  rivets  and  screws  frequently  noted 
in  steel  structures. 

Rust  has  a  tendency  to  grow  and  spread  out 
from  a  centre.  "Each  such  centre  is  a  spot  at 
which  water  has  been  deposited  in  the  forin  of 
drops,  or,  if  the  metal  has  been  completely 
covered  with  water,  it  may  be  the  spot  from 
which  the  water  has  last  evaporated,  and  there- 
fore where  the  liquid  drop  remained  the  longest 
time."  "Sweat."  the  water  of  condensation,  is 
always  present  on  a  surface  of  steel  or  iron, 
when  its  temperature  is  lower  than  that  of  the 
surrounding  atmosphere.  A  wash  of  rain  \n 
less  apt  to  be  injurious  to  steel  than  the  depo- 
sition of  water  in  drops  or  in  a  thin  film  over 
the   surface    (dew). 

Steel  neither  rusts  in  dry  air  nor  in  water 
free  from  air  and  carlion-dioxide.  I  he  best 
protection  will  therefore  be  obtained  from  the 
most  impervious  coating.  It  may  be  noted  tliat 
the  general  cause  for  the  failure  of  preservative 
coatings  to  protect  steel  from  rust  is  that  they 
are  permeable  to  moist  air  and  carbon-dioxide, 
which  are  the  most  common  agencies  for  the 
corrosion  of  the  metal  itself. 

Some  agencies  for  rapid  corrosion : 
(  I )  Smoke  and  heated  vapors  issuing  from  loco- 
motives ;  (2)  "Collection  of  soot,  dust,  or  any- 
tliing  that  will  retain  moisture  in  sheltered 
places ;"  (3)  alternate  exposure  to  air  and 
water;  (4)  exposure  to  acid  or  alkaline  gases, 
vapors,  or  liquids;  (5)  considerable  and  vary- 
ing heat  and  cold;  (6)  "Constant  or  alter- 
nately occurring  heavy  rains  with  drying  winds, 
hot  sun,  frost  or  snow;  (7)  heating  apparatus 
in  buildings  causing  damp  places  in  walls; 
(8)  brackish  soil  and  sewage;  (9)  salt-water 
drippings  from  refrigerator  cars;  (10)  damp, 
vitiated  air  in  tunnels,  subwa\s,  covered  and 
confined  places  of  all  kinds;  (11)  electrolytic 
action;  (12)  decaying  animal  or  vegetable  mat- 
ter. 

Cleaning. —  Any  steel  upon  which  it  is  de- 
sired to  apply  a  preservative  coating  should 
have  its  surface  in  such  condition  that  the  coat- 
ing will  adhere  well  to  it.  and  also  sn  free  from 
rust  that  progressive  oxidation  will  not  take 
place    underneath    it.      A   coating   of  hydrofugc 
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material  cannot  from  its  very  nature  stick  well 
to  a  surface  that  is  damp,  rusty,  or  grcasj-, 
neither  does  il  serve  any  good  purpose  when 
applied  lo  detachable  scale.  Engineers  difier 
as  to  the  best  method  of  securing  a  receptive 
surface  for  painting,  and  some  seem  to  give  the 
subject  little  thought ;  however,  much  of  the 
expense  of  repainting  in  the  future  would  be 
saved  if  all  scale,  rust,  grease,  and  dirt  were 
removed  from  the  surface  of  the  metal  at  the 
jJiOpS  betore  applying  the  first  coating  of  paint 
to  new  works.  An  oil  or  a  varnish  paint  will  be 
attracted  to  and  held  well  by  a  steel  surface 
when  it  is  clean,  warm  and  dry ;  such  a  surface 
can  be  had  if  purchasers  are  willing  to  pay  for 
it,  but  they  must  be  convinced  of  its  necessity 
and  ultimate  economy  before  undertaking  to 
do  so. 

".Ml  steel  as  it  leaves  the  rolls  or  hammer 
has  a  tough,  thick,  or  thin  coat  of  loose  or 
partly  loose  scale  that  adheres  for  the  time 
being,  but  on  short  exposure  to  the  air  with  a 
few  changes  in  temperature,  due  to  mill  or 
storehouse  conditions,  releases  its  tension  and  is 
ready  to  fall  off  whenever  handled,  as  in  course 
of  loading  and  transportation." 

Steel  that  is  subjected  to  macliine  operations 
in  assembling  shops  or  places  where  bridges  are 
fabricated  is  more  or  less  covered  with  machine 
grease. 

No  surface  of  steel  should  be  coated  unless 
it  shows  the  grayish-white  natural  color  of  the 
metal  and  is  fairly  dry  and  fairly  warm. 

The  common  method  of  cleaning  steel  is  to 
remove  grease  with  petroleum  naphtha  ("ben- 
zine), rust  and  dirt  with  wire  brushes,  and  de- 
tachable mill  scale  with  hammer  and  chisel. 
The  sandblast  is  probably  the  most  efficient  and 
economical  method  of  preparing  structural  steel 
to  receive  a  preservative  coating.  It  leaves 
the  metal  not  only  clean  hut  fairly  dry  —  an 
important  and  essential  condition  if  a  receptive 
surface  is  to  be  secured.  The  panning  of  the 
metal  should  follow  immediately  after  the  clean- 
ing is  done,  as  cleaned  metal  will  corrode 
under  ordinary  atmospheric  conditions  much 
more  rapidily  than  uncleaned  metal. 

Portable  sand-blast  machines  and  portable 
air  compressors  are  now  available.  The  out- 
fit besides  these  includes  a  sand  drying  ap- 
paratus, hose,  nozzles,  etc.  The  sand  used 
should  be  clean  and  hard;  it  its  particles  are 
round,  it  will  leave  a  smoother  surface  than  if 
they  arc  sharp.  Where  the  sm-faee  is  very 
rusty  and  the  metal  pitted,  a  coarser  sand  is 
needed  than  fur  the  removal  of  ordinary  weather 
rust.  It  is  argued  that  aside  from  the  scientific 
value  of  sand-blasting,  there  is  a  very  serious 
question  of  its  effect  upon  the  eyes  and  lungs 
of  the  operator ;  it  is  further  argued  that  the 
sand-blast  should  not  be  used  to  clean  new 
melal  because  it  will  remove  the  sub-oxide, 
black  oxide,  or  mill  scale,  which  in  itself,  like 
paint,  is  a  protection  against  rust  formation  so 
long  as  it   remains. 

"  When  i>iekling  is  used,  the  pickling  liquid 
is  almost  always  dilute  siilphuric  acid  (oil  o[ 
vitriol),  and  containing  from  20  to  25  per  cent 
of  arid.  It  is  pref(ral)ly  used  warm,  and  the 
articles  are  left  in  it  till  the  surface  is  per- 
fectly clean  and  free  from  rust  and  scale.  The 
time  will  vary  according  to  the  condition  of  the 
metal,  from  a  few  minutes  up  to  an  hour  or  so. 
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A  much  weaker  acid  than  that  mentioned  is 
sometimes  used,  or  the  acid  is  used  cold,  but 
in  these  cases  the  article  must  be  cleaned  with 
alkali  before  it  is  put  into  the  pickling  vat. 
After  the  pickhng,  the  acid  must  be  removed 
from  the  surface  as  rapidily  as  possible,  and  this 
is  best  done  by  means  of  a  jet  of  water  dis- 
charged at  high  pressure,  mere  rinsing  not  being 
efficient  for  the  purpose. 

"Hydrochloric  acid  (muriatic  acid)  is  not 
so  satisfactory  as  sulphuric  acid.  If  the  metal 
be  allowed  to  dry  in  the  air  the  surface  is 
likely  to  rust.  To  avoid  this  it  should  be  put 
into  a  boding  bath  of  milk  of  lime,  and  left  in 
this  until  it  has  acquired  the  temperature  of  the 
bath.  It  is  then  taken  out,  dried  in  an  oven, 
and  when  dry  this  lime  is  brushed  off.  The 
surface  left  by  pickling  is  susceptible  to  rust, 
and,  therefore,  a  protecting  layer  of  some  kind 
must  be  applied  at  once." 

With  present  facilities  at  steel  plants  and 
assembling  shops,  neither  space  nor  time  is 
available  for  cleaning  steel,  either  by  pickling 
or  with  the  sand-blast,  so  the  common  practice 
is  to  substitute  quicker  and  less  reliable  methods 
of  preparing  the  surface  to  receive  paint. 

Paint. —  At  the  present  time  oil  paints  are 
generally  used  for  coating  structural  steel. 
While  varnish  paints  may  be  more  efficient  for 
metal  not  exposed  to  the  action  of  rainfall 
and  sunshine,  or  under  some  special  conditions, 
yet  experience  indicates  that  oil  paints  are  the 
proper  coatings  for  preserving  and  protecting 
steel  used  in  building  and  engineering  construc- 
tion. 

Oil  paints  are  pigment  mixed  and  mulled 
with  oil,  and  especially  designed  to  preserve, 
to  protect,  and  to  better  the  appearance  of  sur- 
faces to  which  they  are  applied.  In  oil  paints 
of  value,  the  end  aimed  at  is  a  close  union  of 
solids  (pigment)  and  liquids  (binder),  i.  c. 
inorganic  or  solid  matter  in  a  finely  divided 
state  is  taken  and  mixed  with  organic  or  liquid 
matter,  and  then  these  are  linked  together  either 
mechanically  or  chemically.  Onlinary  me- 
chanical mixtures  in  which  the  solids  and  liquids 
hai'?  little  or  no  affinity  for  each  other,  or  in 
which  the  powders  are  feebly  suspended  in  the 
liquid,  scarcely  deserve  the  name  of  paint. 
The  essentials  of  a  preservative  and  protective 
covering  for  structural  steel  may  be  stated  as 
follows : 

I.  Mechanical  Praffrlics. —  That  it  must 
work  properly,  that  is,  ofifer  but  a  slight  re- 
sistance to  the  stroke  of  the  brush,  and  be  of 
such  fluid  nature  as  to  flow  together  after  the 
brush  so  that  the  resulting  covering  or  skin 
is  one  of  even  thickness. 

2.  Chemical  Prnf<frlics. —  That  it  niu^t  imi 
only  dry.  or  oxidize,  fast  enough,  but  dry  simul- 
taneously throughout;  not  harden  on  the  sur- 
face and  remain  soft  underneath,  or  in  painters' 
parlance,  "skin  over." 

,3.  Physical  Properties. —  Thai  il  must  be  of 
such  nature  that  when  it  has  formed  a  skin 
upon  the  surface  of  the  metal  it  can  lake  other 
coats  of  paint  without  softening  under  them 
(hardness)  ;  ibat  it  must  wear  well,  provided  a 
sufficient  number  of  roatings  of  it  is  applied 
(indestructibility);  that  it  must  exclude  moist- 
ure friini  the  inclal  covered  with  it,  1.  c.  prevent 
its  corrosion   (impenetrability). 

How  best  to  secure  these  essential   features 
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is  a  problem  which  has  puzzled  the  heads  and 
vexed  the  hearts  of  painters,  cheinists,  and  en- 
gineers for  years,  and  it  will  probably  continue 
to  do  so  for  years  to  come  or  until  some  means 
are  devised  under  w-hich  it  will  be  possible  to 
determine  quickly  w-hat  coatings  satisfy  the 
requirements  of  service  and  use.  The  author's 
faith  is,  at  the  present  writing,  established  in 
oil  paints,  because  years  of  study,  observation, 
and  experience  in  manufacturing  all  forms  of 
paint,  have  demonstrated  their  superiority  for 
steel,  if  well  made,  to  coatings  of  any  other 
kind. 

From  "sense  impressions,"  gained  by  study 
of  the  phenomena  pertaining  to  paint,  both  wet 
and  dry,  his  present  conception  is  that  pigment 
is  the  objective  element  and  liquid  the  subjec- 
tive element  in  it.  The  pigment  is  the  male 
principle;  liquid,  the  female.  In  order  to  give 
expression  to  his  thoughts  upon  this  question, 
it  appears  necessary  to  consider  the  nature  of 
linseed  oil.  Many  books  have  been  written 
upon  this  subject  and  there  is  yet  much  to  learn. 
Linseed  oil,  even  if  of  good  quality,  is  not 
sacred,  but,  after  centuries  of  use,  it  still  holds 
its  own  as  the  best  oil  for  painters'  use  where 
durability  is  the  main  consideration. 

Linseed  oil  in  drying  changes  from  a  liquid, 
first  into  a  sort  of  jelly  and  then  to  a  solid, 
rubber-like  substance,  which  not  only  holds  it- 
self together,  but  also  clings  to  any  dry  sub- 
stance upon  which  it  is  formed.  Linseed  oil 
in  drying  takes  something  from  the  air,  namely, 
oxygen,  and  gives  off  something  to  the  air, 
namely,  carbon-dioxide  and  water.  Mulder 
beautifully  describes  the  process  and  calls  it 
"the  breathing  of  the  drying  oiis."  In  his  book, 
'Die  Chemie  der  Austrocknenden  Oele,'  he 
named  the  solid,  rubber-like  substance  into 
which  a  layer  of  linseed  oil  finally  hardens, 
"linoxyn."  Linoxyn  is  a  solid,  not  a  liquid. 
It  is  insoluble  in  many  liquids  and  is  far  less 
soluble  in  any  solvent  than  linseed  oil.  Speci- 
mens of  it  kept  for  months  in  dilute  acid  and 
\ycak  alkaline  solutions,  also  in  spirits  of  turpen- 
tine, petroleum  naphtha,  linseed  oil,  alcohol, 
chloroform,  acetone,  carbon-bisulphide,  and 
water,  show  but  slight  decomposition  or  solu- 
tion, thus  indicating  its  power  of  resistatice  to 
atmospheric   influences. 

A  layer  of  dried  linseed  oil  (linoxyn)  is 
not  waterproof,  although  not  compound  is  prob- 
ably chemically  more  resistant  to  atmospheric 
influences  (not  inechanical  wear1.  For  ex- 
ample, it  is  claimed  that  a  gallon  of  oil  spread 
upon  100  square  feet  of  siirface  will  outwear 
a  gallon  of  any  paint  spread  upon  the  same 
area  of  a  similar  surface ;  but  it  may  be  noted 
that  it  will  require  about  three  times  as  many 
coatings  of  the  oil  to  use  up  the  gallon  as  it 
will  of  the  paint  to  use  it  up.  From  this  it  is 
concluded  that  a  layer  of  paint  is  about  three 
times  as  thick  as  a  layer  of  the  oil.  Experi- 
ments of  this  kind  demonstrate  that  one  of  the 
functions  of  pigment  is  to  increase  the  thick- 
ness of  the  layer  of  dried  paint,  and  that  this 
increase  of  thickness  is  in  direct  proportion  to 
the  volume  or  fineness  of  the  pigment.  "Thev 
also  determine  that,  given  the  same  volume  of 
oil  and  the  same  weight  of  pigment,  the  greater 
the  volume  of  the  latter.  ;'.  e.  the  finer  the 
division  of  its  particles,  the  more  slowly  will 
the  paint  dry  and  the  longer  'vill  it  wear. 


Pigments  fit  for  use  in  structural  oil  paints 
are  of  two  general  classes,  viz.,  those  that  re- 
act more  or  less  with  the  oil,  notably  the  car- 
bonates and  all  of  the  lead  pigments,  and  those 
that  have  no  chemical  action  on  the  oil  or 
binder,  i,  e.,  that  are  called  inert,  such  as  the 
carbons,  silicates,  probably  ferric  oxides,  etc. 
The  former  class  produce  the  quicker  drying 
and  the  less  durable  paints ;  the  latter,  the 
slower  drying  and  the  more  durable  coatings ; 
c.  g.,  a  paint  made  from  white  lead  and  linseed 
oil  when  properly  applied  to  a  sound  surface 
cannot  be  expected  to  protect  it,  under  fair 
conditions,  more  than  five  or  six  years,  while 
a  paint  made  from  "Venetian"  red  and  the 
same  oil,  applied  to  a  like  surface  under  similar 
conditions,  will  protect  it  easily  twice  as  long. 
The  observer  will  note  this  if  he  will  recall 
his  observations  of  the  durability  of  paint  made 
from  ordinary  mineral  colors  on  barns  or  freight 
cars,  as  compared  with  the  more  delicate  tints 
used  on  houses  and  more  elaborate  structures. 
Another  feature  of  interest  pertaining  to  inert 
pigments  is,  that  where  the  same  liquids  arc 
used  with  them  for  the  paint  for  each  coating 
applied,  the  observer  finds  that  the  dried  paint 
seldom  cracks,  peels,  or  blisters,  and  if  it  does 
the  inference  should  be  that  his  paint  contained 
an  inadequate  amount  of  pigment.  Given  a 
perfect  binder,  the  paint  problem  would  be 
simple,  for  then  the  only  function  of  pigment 
would  be  to  color  and  obscure  the  surface. 
Lentil,  however,  a  binder  is  obtained  that  will 
■  dry  fast  enough,  that  when  dry  is  impervious 
to  moisture  and  gases,  and  that  will  not  wear 
out,  pigment  w'ill  be  necessary  to  shield  and  to 
protect  the  dried  oil  from  the  agencies  that 
destroy  it,  the  chief  of  which  are  rainwater  and 
sunshine. 

.\  pigment  that  will  not  hold  the  oil  pro- 
duces a  fugitive  paint.  .\ny  pigment  that  will 
take  and  retain  oil  or  binding  material,  and  that 
is  not  changed  by  the  agencies  that  destroy 
dried  oil,  or  the  binder,  will  make  a  durable 
paint  for  structural  steel  provided  it  is  fairly 
treated  and  properly  applied  to  a  surface  in  fit 
condition   to  receive  paint. 

The  decay  of  paint  is  due  to  chemical  change, 
and  nearly  all  chemical  reactions  are  accelerated 
by  water  and  heat.  It  is,  therefore,  necessary 
in  designing  protective  coverings  that  materials 
be  used  which  are  repellent  of  moisture  and  as 
slightly  affected  by  heat  as  possible. 

To  understand  the  pigment  question  one 
needs  some  knowledge  of  forces  which  are  in- 
sensible at  sensible  distances,  viz.,  molecular 
forces,  such  as  surface  attraction,  chemical 
affinity,  etc.  All  phenomena  taking  place  in 
paint  are  due  either  to  physical  action  (heat, 
light,  electricity),  or  to  chemical  action,  that  is, 
the  attractive  or  decomposing  influence  of  one 
substance  upon  another. 

Andes  in  his  work  on  <Anti-Corrosive 
Paints,'  in  discussing  the  number  of  coats  of 
oil  paint  that  must  be  applied  to  iron  in  order 
to  secure  efficient  protection  against  rusting, 
says  that  in  establishing  a  standard,  preference 
must  undoubtedly  be  accorded  to  paints  requir- 
ing a  large  proportion  of  oil  to  make  them  work 
properly.  He  says :  *It  may  be  laid  down  as 
a  normal  standard  that,  presupposing  the  use 
of  good  paint,  one  bottoming  coat  and  three 
subsequent   coatings,   laid   on   at   suitable   inter- 
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\als,  will  be  required  to  produce  a  layer  of 
sufficient  thickness  on  iron  to  keep  moisture 
away  from  the  metal  and  to  protect  the  latter 
from  rust  for  a  certain  time."  The  first  or 
prime  coat  upon  a  surface  of  steel,  in  a  fit  con- 
dition to  receive  paint,  is  of  the  greatest  im- 
portance, especially  as  to  its  drying,  hardening, 
adhesiveness    and    impermeability    to    water. 

The  author  works  upon  the  theory  that  the 
paint  used  for  priming  naked  steel  should  be 
of  a  preservative  nature,  «'.  c.  of  such  a  nature 
that  it  will  absolutely  exclude  air  and  water 
from  the  metal ;  and  that  the  finishing  or  top 
coats  should  be  of  a  protective  nature,  »'.  e. 
of  such  nature  that  they  will  protect  the  primer 
or  bottoming  paint  from  the  action  of  rainfall, 
sunshine  or  any  special  external  condition.  As 
the  first  or  prime  coat  must  form  a  receptive 
foundation  that  will  be  able  to  hold  all  subse- 
quent or  protective  coatings  both  on  and  up, 
it  should  be  largely  formed  of  basic  materials, 
so  composed  as  to  secure  on  the  surface  of  the 
metal  a  firm  and  unyielding  coalmg  of  an  elas- 
tic, durable,  cohesive  and  adhesive  cement ;  it 
is  probably  necessary  that  this  cement  be  made 
from  a  pigment  that  secures  chemical  action 
between  itself  and  the  liquid  with  which  it  is 
mixed,  for  it  is  only  through  the  use  of  such 
a  pigment  that  a  skin  or  covering  can  be  secured 
upon  unhcated  metal  that  will  be  impervious 
to  air  and  water. 

Theoretically,  red  lead  in  competent  Iiands 
is  the  best  pigment  to  use  with  linseed  oil  for 
making  a  primer  for  naked  steel :  it  forms  a 
rapid-drying,  firm,  unyielding,  impervious,  non- 
corrosive,  and  receptive  covering  upon  the 
metal,  its  only  defect  being  that  it  will  undergo 
chemical  change  when  exposed  to  ordinary  at- 
mospheric conditions :  therefore,  the  necessity 
at  ail  times  of  prelecting  the  red  lead  with  outer 
coatings  of  paint  made  from  linseed  oil  and 
pigments  that  have  no  chemical  action  upon  it, 
such  as  tlie  carbons,  ferric  oxides,  etc.,  that  is, 
paint  made  from  inert  pigments.  Red  lead 
paint  forms  the  best  foundation.  No  one  builds 
a  stone  house  upon  a  wood  foundation,  but 
hiay  build  a  wooden  house  upon  a  stone  found- 
Mion. 

U:/fortunate!y  or  otherwise,  the  cost  of  red 
Jead,  its  great  specific  gravity  or  weight,  the 
great  fatigue  attendant  upon  its  proper  applica- 
tion, the  improbability  of  getting  an  even  coal- 
ing on  till-  surface,  its  tendency  to  fatten  or 
set,  the  trouble  of  mixing  the  dry  pigment  with 
the  nil.  its  rapid  settling  when  so  mixed,  and 
its  poisonous  nature,  have  prevented  its  adop- 
tion where  its  virtues  have  been  acknowledged. 
False  ideas  of  economy  have  loo  often  been 
■■csponsible  for  unwise  attempts  to  preserve  valu- 
•'liile  structures  with  coverings  made  of  inferior 
ciaterials,  the  only  logical  conclusion,  that  "the 
best  is  not  good  cnougli."  being  entirely  lost 
sight  of.  Recent  invosfigafion  has  been  able  to 
produce  a  red  lead  product  that  overcomes 
many  of  these  difficulties:  r.  c.  nd  lead  paints 
are  now  made  ready  for  application  that  do  not 
settle  or  become  hard  and  that  scarcely  offer 
any  more  resistance  to  the  stroke  of  the  brush 
than  well-made  house  paints. 

As  to  the  character  of  the  pigments  that 
should  be  used  vvitli  linseed  oil  for  making  paint 
for  use  as  top  coats  over  a  red  lead  primer, 
it  is  important  that  the  pigments  used  be  both 


chemically  and  physically  inert,  that  they  be 
in  a  finely  divided  state,  and  that  they  have  an 
affinity  for  linseed  oil.  Given  these  features, 
whether  the  pigment  is  lamp  black,  graphite, 
oxide  of  iron,  charcoal,  silica,  mica,  aluminum, 
or  what  not,  is  a  matter  of  little  importance 
so  far  as  durability  is  concerned.  Where  three 
or  more  coats  are  to  be  applied  and  it  is  not 
practicable  to  use  more  than  two  kinds  of  paint, 
one  can  use  for  middle  coat  mixtures  of  lopping 
and    bottoming   coats. 

Paint  users  have  no  iust  reason  for  condemn- 
ing this,  that,  or  the  other  pigment  or  binder, 
as  tested  upon  any  given  structure,  unless  they 
know,  first,  the  history  and  characteristics  of 
the  material  used;  second,  the  kind  and  condi- 
tion of  the  surface  to  which  it  was  applied ; 
and,  third,  the  method  of  application.  Many 
pigments,  such  as  some  kinds  of  red  lead,  iron 
oxide,  carbon,  white  lead,  etc.,  may  give  good 
results,  if  fairly  treated,  but  if  improperly  com- 
pounded and  applied,  prove  failures.  Engineers, 
architects,  etc.,  should  demand  paints  that  do 
not  require  great  skill,  and  whicli  do  not  in- 
volve great  fatigue,  in  their  proper  application. 

A  perfect  paint  for  structural  steel  would 
be  one  in  which  the  pigment  (inorganic)  and 
binder  (organic)  formed  a  close  union  (mar- 
riage), so  that  there  could  be  no  separation  of 
them;  no  precipitation  of  tlie  pigment.  In  other 
words,  it  would  form  and  secure  upon  the  sur- 
face of  the  metal  an  even  covering  of  an  ad- 
hesive, cohtsivt%  elastic,  harmless,  and  durable 
cement,  impervious  to  and  unaffected  bv  either 
moisture,  sunlight,  or  gas.  The  desired  features 
of  an  anti-corrosive  metal  covering  are,  that  it 
(i)  Should  hide  the  surface;  (2)  should  cement 
itself  togetlier.  and  also  cement  itself  to  either 
damp  or  dry  metallic  surfaces;  (3)  should  ex- 
pand and  contract  without  breaking  its  nwn 
body;  (4)  should  present  a  hard,  yet  tougli, 
outer  surface;  (5)  should  be  impervious  to 
water,  marsh-gas.  or  other  gases  ;  (6)  should  be 
unaffected  by  sunshine,  heat,  frost,  dew  or  clim- 
atic changes;  (7)  should  be  unaffected  by  ordi- 
nary mechanical  abraison ;  (8)  should  wear 
evenly;  (g)  should  fail  Ijy  gradual  wear,  not 
by  disintegration;  (10)  should  leave  a  good  sur- 
face for  repainting ;  (11)  should  not  require 
an  unreasonable  amount  of  skill  or  muscle  in 
application;  (12)  should  be  homogeneous ;  (i.^) 
should  dry  fast  enough;  (14)  should  not  be 
readily  ignited:  (15)  sliould  have  power  to  ex- 
tract mriistiire  or  dampness  from  the  metal. 

Main  causes  for  deterioration  of  paint  are: 
(i)  Water  (dissolution);  (2)  action  of  light 
and  belt  (chemical  and  physic:il  change)  ; 
(.1)  chemical  action  between  pigment  and  binder 
(  disintegration  )  ;  (4  )  abrasion  or  mechanical 
injury  (motion)  ;  (5)  action  of  deleterious  gases 
(foul  air). 

A  wortliy  motal  coating  sometimes  fails: 
(l)  Because  of  improper  application  (incom- 
petent or  careless  users  >  ;  (j)  lue;iuse  of  in- 
sufficient quantity  on  a  given  surface;  not  re- 
newed at  right  time  (pi-rishes  quickly):  (.0 
because  of  an  unstable  founilation  to  slick  to 
(din,  grease,  dampness  or  scale  under  it)  ; 
(4)  because  the  undor-coating  is  more  elastic 
than  that  over  it  (cracks)  ;  (.s)  because  not 
protecte<l  when  drying   (wet   paint  sensitive). 

Pdlnliuji. —  The  coaling  of  structural  steel 
with   paint   is   for   the   special   purpose  of  pre- 
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venting  air  and  water  from  getting  at  it,  as  a 
combination  of  these  will  destroy  steel,  and 
that  quickly  if  carbonic  or  some  other  acid  be 
also  present.  It  is  not  the  author's  purpose  to 
suggest  or  discuss  methods  of  applying  cover- 
ings to  structural  steel  other  than  to  insist  that 
a  mechanic,  to  do  good  work,  must  have  good 
tools  to  work  with  and  fair  conditions  under 
which  to  do  the  work  set  before  him.  JMany 
worthy  paints  arc  ruined  because  flowed  on  with 
a  broad,  thin,  fiat  brush,  not  much  better  than 
a  common  whitevvasli  brush,  instead  of  being 
rubbed  out  and  into  the  surface  well  with  a 
good,  full,  round,  bristle  brush ;  and  then, 
again,  painters  are  apt,  if  the  pigment  used  is 
heavy,  or  the  parts  to  be  covered  are  difficult 
of  access,  to  add  an  excess  of  thinners  to  save 
labor  or  cost  for  material.  A  layer  of  air 
exists  on  all  surfaces;  hence  the  importance  of 
rubbing  out  paint  thoroughly,  as  otherwise 
bubbles  of  air  may  be  covered,  which,  coming 
through  the  paint,  render  the  coating  porous. 
It  is  known  tliat  the  durability  of  any  oil  paint 
depends  largely  upon  the  number  of  particles 
of  pigment  upon  a  given  area  of  surface,  and 
that  the  more  particles  of  pigment  the  better 
the  protection  to  the  binder  and  to  the  metal 
underneath :  the  evil  of  thinning  too  much  is, 
therefore,  obvious.  As  to  the  spraying  of  paint 
upon  structural  steel  by  means  of  an  air  com- 
presser,  it  is  argued  that  this  method  conveys 
air  and  moisture  to  the  metal  and  corrodes  it. 
The  adherence  of  paint  will  be  increased  if  the 
metal  is  moderately  heated  before  it  is  primed, 
because  if  it  is  warmed  by  artificial  heat,  the 
surface  will  be  dry.  "Mill  marks,"  even  though 
made  with  inferior  paint,  generally  afford  ex- 
cellent protection  to  steel  because  the  paint  was 
applied  to  the  metal  when  it  was  clean  and 
warm. 

When  painting  is  to  be  done  in  the  field,  or 
under  conditions  that  make  it  impracticable  to 
warm  and  dry  the  metal  artifically,  it  is  a  good 
plan  to  apply  paint  heated  to  a  temperature  of 
about  150^  F.,  especially  when  the  temperature 
of  the  atmosphere  is  below  55°  F.  This  warm- 
ing of  paint  may  be  attained  by  placing  the  pails 
of  paint  in  vessels  of  hot  water.  It  is  import- 
ant that  one  should  always  note  the  atmosplicric 
conditions  when  the  work  of  painting  is  being 
done.  A  temperature  of  about  70°  F.  and  an 
atmosphere  that  is  free  from  moisture  favor  the 
right  kind  of  drying.  The  humidity  of  the  at- 
mosphere is  even  more  important  than  its  temp- 
erature. Nothing  retards  drying  more  than 
dampness  and  darkness. 

To  aid  in  the  inspection  of  new  work,  a  shop 
coating  of  linseed  oil  is  often  specified.  This 
does,  in  a  measure,  protect  the  iron  from  rust. 
but  a  very  uneven  film  of  dried  oil  probalily 
will  be  secured  from  this  method  of  treatment. 
Oil  applied  to  a  vertical  surface  runs  off  until 
the  layer  reaches  a  certain  thickness.  Where 
the  current  meets  with  an  obstruction  it  piles 
up  into  a  thick  and  uneven  coating.  These 
thick  parts  of  the  layer  may  require  months  to 
harden  into  a  substance  firm  enough  to  be  fit 
to  paint  over.  The  results  are  most  disastrous 
in  cold  weather  when  oil  thickens  and  contracts. 
As  painters  express  it,  oil,  when  apolied  to  cold 
steel,  crawls,  wrinkles,  and  crinkles.  If  linseed 
oil  is  used  as  a  primer  on  steel,  it  should  be 
used  hot,  not  wann,  then   it  will  penetrate  the 


skin  of  the  metal  and  one  may  gain  a  thin  and 
even  film,  hard  enough  to  form  a  surface  fit  to 
receive   paint. 

Many  places  such  as  "the  under  and  inner 
sides  of  girders,  bolt-heads  and  nuts,  rivets,  etc., 
wliich  should  be  painted  with  great  care  to 
prevent  the  incursion  of  water,  are  often  over- 
looked or  neglected.  To  aid  inspectors,  a  proper 
check  upon  the  workmanship  can  be  secured  by 
selecting  dift'erent  colors  for  the  several  coat- 
ings, so  that  uncoated  or  defective  places  may 
be    readily    detected." 

A  distinguislied  British  painter  and  author 
writes :  "The  less  paint  that  is  put  on  at  each 
operation,  consistently  with  a  proper  covering 
of  the  ground,  the  better  will  the  ultimate  re- 
sult be."  "Less  paint  and  more  painting,"  he 
impresses  as  a  need  "to  quite  90  per  cent,  of 
painter  students."  "The  under  coats  should  dry 
more  quickly  and  harder  than  those  above 
tliem,  and  the  difference  in  drying  between  ad- 
joining coats  should  not  be  very  great." 

Large  numbers  of  experiments  give  ocular 
demonstrations  of  the  fact  that  a  first  coating 
of  good  red-lead  paint  covered  by  a  layer  of 
good  carbon  or  ferric  o.xide  paint  will  prevent 
corrosion  for  a  much  greater  period  than  two 
coatings   of  any   one  kind   of  paint. 

To  secure  durability  with  paint,  it  should 
always  be  used  fairly  thick,  and  then  well  rubbed 
out  under  the  brush  into  thin  and  even  layers. 
If  not  well  brushed  it  will  lack  firin  adherence. 
From  experiments  with  an  ocular  micrometer  in 
connection  with  a  microscope,  it  is  found  that 
single  coats  of  dried  paint  vary  in  thickness  from 
1/500  to  i/iooo  of  an  inch,  the  difference  being 
due  either  to  the  manner  of  application,  i.  e., 
whether  under  light  or  heavy  pressure  of  the 
brush,  or  to  the  difference  in  the  consistency  of 
the  paints  tested.  Few  realize  the  thinness  of 
coatings  of  paint  or  the  strains  to  which  its 
dried  films  are  subjected. 

Viaducts,  tunnels,  crossing  bridges,  etc.,  re- 
quire different  treatment  from  structures  ex- 
posed chiefly  to  the  action  of  rain-water  and 
sunshine.  Linseed  oil.  in  drying,  as  already 
explained,  undergoes  a  metamorphosis:  and  the 
result  of  this  process  is  a  solid,  linoxyn.  A 
film  of  this  dried  linseed  oil,  or  linoxyn.  is  not 
quickly  formed  without  dry  air  and  light,  but 
once  formed,  is  much  more  stable  and  better 
able  to  resist  the  agencies  that  destroy  paint 
than  a  thin  layer  of  undricd  linseed  oil :  in 
other  words,  wet  paint  is  much  more  sensitive 
than  dried  paint.  Tlierefore.  in  locations  that 
are  ill-ventilated,  that  get  no  sunshine,  that  are 
dainp  and  filled  at  times  with  steam  and  acid 
gases,  one  must  have  material  of  a  different 
kind  for  coating  steel.  Varnish  or  resin  paints 
are  well  adapted  to  work  of  this  kind,  and 
especially  so  where  a  primer  coating  of  red- 
le.-id  paint,  so  composed  that  it  will  dry  rapidly, 
has  been  used. 

Much  has  been  said  and  written  of  late  re- 
garding the  apparent  failure  of  paints  of  wide 
reputation  when  applied  to  steel  cars.  From 
a  limited  personal  knowledge  and  from  informa- 
tion gained  from  otlicrs  who  have  handled  thou- 
sands of  hopper-bottom  gondolas  and  box  cars 
with  steel  under  frames,  the  author  is  led  to 
conclude  that  some  contract  shops  use  less  of 
the  paint  specified  than  has  been  presumed. 
What  they  do  use  is   frequently  applied  in  the 
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open  under  such  unfavorable  weather  conditions, 
and  tuuler  conditions  of  paintinji  contracts  at 
such  a  low  rate  per  car,  as  to  preclude  the  pos- 
sibility of  cither  employing  competent  workmen 
to  apply  the  paint  or  such  application  of  it  as 
to  prevent  corrosion.  Good  paint  illegitimately 
thinned  with  cheap  oils  or  japans  is  practically 
rendered  of  little  protective  value,  and  to  apply 
it  to  steel  cars  more  or  less  covered  witli  roll- 
ing-mill scale,  dew,  frost,  snow,  slush,  ice, 
grease,  etc.,  is  waste  of  lime,  thought,  and 
material.  There  is  no  reason  why  paint  applied 
to  steel  cars  should  not  wear  as  well  as  paint 
applied  to  any  otlier  steel  structures,  provided 
it  is  used  under  fair  conditions,  applied  by 
competent  workmen,  and  enough  time  for  dry- 
ing is  allowed  to  elapse  between  coatings.  The 
oni}'  way  to  secure  better  painting  is  to  employ 
competent  and  vigilant  inspection  of  tlic  paint- 
er's work. 

Faclors  thai  Affect  Results  in  Piiinliiig. —  (t) 
Location  of  tlie  structure,  e.  g..  seaboard  or  in- 
land; (2)  kind  and  condition  of  the  surface; 
{3)  quality  of  the  paint;  (4)  workmanship  of 
the  painter;  (5)  number  of  coats  applied;  (b) 
time  allowed  to  elapse  between  coats;  (7)  at- 
mospheric  conditions   when  painting  is  done. 

Tests. —  Paint  tests  may  be  of  llu'ce  kinds, 
namely,  chemical,  mechanical,  and  physical  tests. 

Chciuieal  I'csls. —  In  the  selection  of  solids 
and  lifjuids  for  paint-making,  it  is  well  to  know 
that  they  contain  no  deleterious  matter,  such 
as  soluble  solids  or  destructive  liquids,  nor  use- 
less substances  cither  to  make  wei;!ht  or  to 
make  bulk.  Chemistry  can  tell  these  things, 
but  it  cannot  tell  the  quality  of  the  bulk  of  paint 
materials  used.  "Chemistry  is  physics  applied 
to  atoms  and  molecules."  .\  chemical  analysis 
applies  to  very  small  quantities  of  the  sub- 
stances used,  and  the  accuracy  of  the  resuiis 
obtrir.ed  from  it  depend  largely  upon  the 
method  of  sampling.  \\'hen  one  considers  that 
about  all  pigments  arc  allotropic,  that  no  two 
lots  of  paint  liquids  are  exactly  alike,  and  that 
any  prepared  paint  chan.ges  more  or  less,  in  one 
way  or  another,  with  age,  the  chciuist's  test 
is  proved  to  be  of  value  in  so  far  as  it  relates 
to  the  matter  subject  to  his  analysis  and  determ- 
inations,  and   no    further. 

The  popular  idea  of  a  chemist  is  that  of  one 
who  can  analyze  material  substances  and  de- 
termine their  composition  —  that  is,  take  ihcm 
apart;  the  main  study  of  the  progressive  paint- 
inaker  of  to-day  is  synthetic  chemistry  —  that  is, 
combining  separate  sulistances  into  new  forms. 
Chemistry  can  tell  tilings  that  may  have  been 
used  in  making  a  paint ;  it  can  foretell  some 
phenomena  that  it  may  develop.  btU  it  cannot 
at  all  surely  predict  its  "vis  viva" — that  is, 
what  the  stuff  will  do.  and  what  it  will  do  is 
the   only   true   measure   of   its   value   or   worth. 

Mecluniical  Tests. —  By  this  is  meant  tests 
made  by  a  skillful  p.'iintcr.  No  one  can  determine 
the  working  qualities  of  paint  as  well  as  the 
man  whose  eye  and  hand  and  arm  are  trained 
through  practice.  The  importance  of  the  proper 
application  of  paint  receives  less  attention  than 
u  deserves,  c.  ,<;.,  air  bubbles  may  be  worked  out 
of  paint  by  means  of  thorough  brushing  with 
good  tools,  and  then  again  a  poor  painter  may 
use  50  per  cent,  more  material  upon  a  given 
surface  than  a  good  painter  will  use.  and  get 
poorer  results  with  it.     Engineers  and  architects 


should  demand  tlic  employment  of  competent 
artisans  to  do  their  painting,  for  results  are 
often  more  dependent  upon  the  intelligence  and 
good  will  of  the  painter  than  upon  the  quality 
of  the  material  used. 

Physical  Tests. —  By  this  is  meant  weather 
tests,  or  the  exposure  of  the  dried  paint,  on 
metallic  or  other  surfaces,  to  the  destructive 
forces  of  nature,  such  as  sunshine,  rain-fall, 
frost,  dew,  heat,  cold,  light,  darkness,  etc.,  or 
to  those  agencies  which  arc  frequently  present 
in  atmospheric  air,  that  shorten  the  life  of  dried 
paint,  such  as  acid  or  alkaline  gases  and  vapors. 
Comparative  tests  on  limited  surfaces  —  that  is, 
small  plates  of  steel  or  glass  —  arc  often  mis- 
leading, because  a  painter  camiot  guage  his  work 
with  unfamiliar  material,  and  because  his  bru.sii 
probably  will  not  be  in  condition  to  give  the 
paint  a  fair  show.  In  order  to  make  such  tests 
more  reliable,  they  should  be  repeated  a  number 
of  times  to  note  if  results  are  concordant;  and 
large  sizes  of  plates  should  be  used,  as  recom- 
mended by  the  .\mcrican  Society  for  Testing 
Materials,  say  ]/i"  x  20"  x  24"  prepared  in  pairs, 
"one  to  be  exposed  green  and  the  other  to  be 
thoroughly  dried  under  favorable  conditions 
previous  to  exposure." 

Actual  service  tests  under  normal  conditions 
give  the  most  conclusive  data,  but  so  long  as  it 
takes  years  to  make  them,  common  sense  dic- 
tates that  consumers  should  hold  fast  to  ma- 
terials that  universal  experience  has  proven 
trustwortli>-  until  better  are  found.  .Xecelcrated 
tests  under  "abnormally  severe  conditions" 
have  little  value  unless  "the  results  obtained  bv 
the  method  selected  will  be  in  harmony  with 
long  time  service  tests."  It  is  easy  to  test  the 
water-prooling  quality  of  a  dried  coating  of 
paint,  but  such  a  test  determines  nothing  more 
tlian  the  ability  of  the  paint  to  exclude  water 
from  the  surface  underneath  it.  It  is  easy  to 
test  the  effect  of  artificial  heat  upon  dried  paint, 
but  this  does  not  determine  the  power  of  the 
paint  to  withstand  sunshine.  The  author  has 
found  no  quick  test  to  determine  the  probable 
life  of  paint,  under  given  conditions,  bill  he 
is  led  to  conclude  that  one  intimately  acquainted 
with  tlie  properties  of  the  subject-matter,  and 
with  the  forces  of  nature,  may  reasonably  pre- 
dict its  life,  if  he  knows  the  method  of  ap- 
plication, the  conditions  under  which  it  is  to  be 
exposed,  and  the  comlition  of  the  surface  upon 
which  it  is  lo  be  applii-d. 

Bihlioi;i(il'liY. —  .^ndes.  'Iron  Corrosion'  and 
'Drying  Oils  and  Boiled  Oils';  Bcrsch.  '.Min- 
eral and  Lake  rignients"  ;  Campbell.  'Manu- 
facture and  Properties  of  Structural  Steel'; 
Condit,  'I';iinliug  and  Painters'  Materials'; 
Church.  'The  Chemistry  of  Paints  and  Paint- 
ing';  IIowc,  'Iron,  .Steel,  and  Other  .Mloys' ; 
Hurst.  'Painleis'  Colors.  Oils.  ,ind  Varni'^bes' ; 
I.c wkowitsch,  'Chemical  Technology  and  An- 
alysis of  Oils.  Fats,  aiul  Waxes'  ;  Livache  and 
Mcintosh.  'Varnishes.  Oil  Crushing.  Tic. '; 
Metcalf.  'Steel:  .\  Manual  for  Steel  I'sers' ; 
Mulder.  'Die  Chi'mie  dor  .Anstrocknenden 
Ocle' ;  Newman,  'Metallic  Structnros;  Corros- 
ion and  Fouling  and  Their  Prevention'  :  Parry 
and  Costr.  'The  Chemistry  of  Pigments'  ; 
Pearce.  'Painting  and  ncrnrating' ;  RifT.iidl. 
Vergnand  and  TonssninI,  'Colors  for  Paint- 
ing' ;  Sabiii.  'Tcchnolotry  of  Paint  and  Var- 
nish' :   Sexton.    'The  Corrosion  and  protection 
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of  Metals'  ;  Speniirath,  '  Protective  Coverings 
for  Iron';  Terry.  > Pigments.  Paint  and  Paint- 
ing'; Vibert,  'Science  of  Painting';  Wood. 
'Rustless  Coatings';  'Transactions  of  the  Am- 
erican Society  of  Civil  Engineers'  (Vol.  L.)  ; 
'Proceedings  of  the  American  Societv  for  Test- 
ing Materials'  (Vols.  III.,  IV.,  and  V.). 
Houston  Lowe. 
Author  of  'Hints  on  Painting  Structural 
Stcci: 
Steel  Manufacture.  The  following  list  will 
direct  the  reader  to  the  articles  in  this  Encyclo- 
pedia pertaining  to  Steel  and  allied  topics : 
Steel;  Iron  and  Steel,  Metallography  of; 
Steel  —  The  Besse.mer  Process;  Steel  — 
Electrical  Processes  of  Manufacture:  Steel 
—  Manufacture  of  Crucible;  Steel  —  Open 
Hearth  Manufacture;  Steel — Speci.\l  or 
Alloy  Steels;  Steel  —  The  Evolution  of 
Steel  Making  Processes;  Steel  —  The  Pres- 
ervation of  Structural  ;  Blast  Furnace 
Practice:  Drop  Forging;  Foundry  Practice; 
Iron  Founding,  Chemistry  in  ;  Cast  Iron, 
Malleable;  Iron,  Manuf.-vcture  of;  Coke; 
Founding;  Steel.  Testing  of:  Steel  Wire 
and  Nail  Making;  Steel  Industry  in  the 
United  States;  Iron  and  Steel  Industry  in 
the  United  St.\tes;  Cutlery;  Hardware 
Trade  in  the  United  States;  Steel  Car  In- 
dustry; Pipe.  Manufacture  of;  Metallurgy; 
Alumino-Thermics  ;  Tempering;  Engineer- 
ing AND  Structural  Terms;  Foundry  and 
Forge  Shop  Terms;  Locomotive,  Design  and 
Construction  of  the  Modern;  Boiler  Terms; 
Valves  and  Valve  Terms:  Workshop  Terms; 
Mechanic.\l  Movements;  Air  Compressors; 
Coal  Mining  Machinery;  Crushing  and 
Grinding  Machinery:  Dies  and  Die  Making; 
Electric  Furnaces  ;  Metal  Working  Machin- 
ery; Force.  Forging  and  Forging  M.^chines; 
Mining  and  Milling  Machinery;  Nails; 
Ordnance;  Pneumatic  Tools;  Pumps  and 
Pumping  Machinery;  Saws  and  Saw  Mak- 
ing; Testing  Machines;  Tools  and  Tool 
Making:  Valves  and  Hydrants;  Wheel 
Gearing;  Wood- Working  Machinery,  etc. 

Steel  Car  Industry,  The.  As  a  representa- 
tive industry  the  building  of  steel  railroad  cars 
is  of  modern  introduction  in  the  United  States. 
but  is  now  recognized  as  one  of  the  most  prom- 
inent of  our  industries.  European  countries 
were  pioneers  in  the  use  of  iron  cars,  and  as 
early  as  1861  we  find  records  of  cars  with  iron 
bodies  being  built  in  France,  while  in  India  iron 
nas  substituted  for  wood  at  an  early  date,  as 
the  latter  material  was  particularly  susceptible 
to  the  attacks  of  ants  and  other  insects,  which 
condition  necessitated  the  use  of  iron  or  steel 
in  the  construction  of  equipment  for  use  on  the 
railroads  of  that  country.  In  other  foreign 
countries  the  selection  of  iron  for  this  purpose 
was  undoubtedly  governed  largely  by  the  com- 
parative cost  of  iron  and  wood,  which  in  many 
instances  favored  the  use  of  the  former  ma- 
terial, and  also  for  the  reason  that  climatic  con- 
ditions in  many  of  these  countries  are  such  that 
wooden  cars  rapidly  disintegrate.  To  the  Amer- 
ican engineer,  however,  should  be  given  the 
credit  of  foreseeing  the  possibilities  of  steel  in 
car  construction,  not  solely  from  a  constructive 
standpoint,  but  as  a  scientific  solution  of  the 
problem  of  economical  transportation.  The  suc- 
cessful operation  of  a  railway  is  dependent  on 
the  relative  cost  of  transportation,  and  the  use 


i->f  steel  in  car  construction  has  made  it  pos- 
sible to  decrease  to  the  minimum  the  percentage 
of  dead  weight  to  that  of  paying  load.  The 
progress  made  in  the  proper  appreciation  of 
the  stresses  to  which  the  different  parts  of  a 
car  are  subjected  has  resulted  in  great  im- 
provements, providing  ample  strength  for  the 
duties  imposed  on  tlie  several  parts,  eliminat- 
ing superfluous  material  where  it  may  be  done 
without  detriment  to  the  car  as  a  whole,  thus 
producing,  in  steel,  cars  of  minimum  weight 
and  ma.ximum  strength.  This  favorable  com- 
parison of  percentage  of  dead  weight  to  paying 
load  is  much  more  evident  in  the  higher 
capacity  cars,  where  the  full  benefit  of  the  dif- 
ference in  strength  between  wood  and  metal 
may  be  realized. 

The  capacity  of  freight  cars  in  this  country 
has  been  continually  on  the  increase,  and  con- 
stant efforts  are  being  made  to  reduce  the  rela- 
tive proportion  between  weight  of  car  and 
weight  of  lading.  Up  to  1876  the  average 
freight  car  had  a  carrying  capacity  of  20,000 
pounds,  while  the  ratio  of  paying  load  to  total 
weight  of  car  and  lading  was  about  47  per  cent. 
In  1880  the  capacity  had  been  increased  to 
40,000  pounds,  and  the  ratio  of  paying  load  to 
to  per  cent ;  in  1883  to  50,000  pounds  and  65 
per  cent ;  in  l88g  to  60,000  pounds  and  66  per 
cent ;  in  1895  to  80,000  pounds  and  68  per  cent ; 
and  in  1903  to  100.000  to  110,000  pounds  and  75 
to  79  per  cent,  respectively. 

The  general  introduction  of  the  steel  car  was 
not  accomplished  without  serious  opposition; 
lirst,  from  those  who  were  directly  interested  in 
the  manufacture  of  wooden  cars ;  and  second, 
from  those  who  were  skeptical  as  to  the  ad- 
visability of  adopting  steel  as  a  vehicle  of  trans- 
portation, exposed  to  the  action  of  injurious 
elements  which  might  cause  a  rapid  deteriora- 
tion of  the  metal  and  a  consequent  reduction  in 
strength.  However,  up  to  the  present  time  no 
serious  effects  from  this  cause  can  be  noticed 
in  the  cars  now  in  service.  If  proper  attention 
is  given  to  the  method  of,  construction  and 
weight  of  metal  used,  and  all  parts  are  thor- 
oughly painted  at  the  time  of  manufacture  to 
protect  them  from  corrosion,  and  if  after  the 
cars  are  placed  in  service  care  is  taken  to  re- 
paint them  when  necessary,  it  is  fair  to  pre- 
sume, judging  from  the  present  condition  of  the 
earlier  steel  cars  built  in  this  country,  that  we 
may  reasonably  expect  an  average  length  of 
service  from  the  steel  car  of  at  least  30  years, 
or  fully  twice  as  long  as  the  service  obtained 
from  cars  of  wood  construction. 

The  steel  car  industry  may  be  correctly  said 
tc  date  its  origin  in  this  country  from  the  year 
1896,  although  the  records  of  the  Patent  Office 
show  that  patents  were  granted  to  citizens  of 
this  country,  as  well  as  of  foreign  countries, 
for  cars  made  entirely  of  steel  or  other  metal, 
as  early  as  1854;  and  it  is  also  true  that  prior 
to  this'time  cars  of  metal,  or  a  combination  of 
metal  and  wood,  had  been  constructed  and  put 
in  service  in  this  country;  but  these  early  ef- 
forts had  little  in  common  with  the  modern 
steel  car,  now  standard  on  many  of  our  leading 
railways.  Previous  to  the  year  1897  many  cars 
had  been  constructed  in  this  country  of  steel  or 
iron.  Iiut  were  built  for  special  service  by  the 
several  railroads,  mainly  for  the  purpose  of 
facilitating  the  transportation  of  heavy 
materials,  where  the  load  was  more  or  less  con- 
centrated, such  as  wire  cables,  guns,  bridge  gird- 
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ers;  etc.  In  the  design  of  such  special  equip- 
ment no  particular  attention  was  given  to  the 
consideration  of  a  reduction  of  the  weight  of 
the  component  parts,  with  the  result  that  most 
of  these  earlier  metal  cars  were  excessively 
heavy  and  not  suitable   for  general  service. 

Iron  box  cars  were  used  as  early  as  1862, 
these  having  been  built  by  the  Baltimore  & 
Ohio  Railroad,  and  weighed  18,000  pounds,  with 
a  capacity  of  30,000  pounds.  Later,  in  1869,  the 
Lake  Shore  &  Michigan  Southern  Railroad 
placed  in  service  flat  cars  with  iron  channel 
sills,  and  the  New  York  Central  &  Hudson 
River  Railroad  had  several  metal  cars  run- 
ning on  its  road  as  early  as  1873.  In  these 
cars  the  substitution  of  iron  for  wood  was  more 
particularly  confined  to  the  underframing  of 
the  car,  the  superstructure,  if  any,  being  of 
wood.  In  connection  with  these  early  types 
of  metal  underframes  mention  may  also  be  made 
of  steel  underframes  for  carrying  water  tanks 
of  locomotives,  which  were  in  use  as  early  as 
1881. 

It  was  not  until  1887,  however,  that  metal 
underframe  cars  were  placed  in  service  in  any 
considerable  numbers,  these  being  built  under 
patents  owned  by  the  Southern  Iron  Car  Com- 
pany, who  constructed  several  thousand  steel 
underframe  freight  cars,  including  box  cars, 
liopper  bottom  gondola  cars,  flat  cars.  etc.  These 
underframes  were  of  the  iron  tubular  type,  be- 
ing formed  by  the  assemblement  of  different 
sizes  of  wrought  iron  pipe,  tied  together  by 
means  of  threaded  connections,  so  as  to  form  a 
light  and  compact  structure.  However,  in  act- 
ual service  it  was  found  that  the  connections 
would  rapidly  loosen,  thus  destroying  the 
strength  of  the  whole,  and  after  only  a  com- 
paratively short  time  the  construction  of  cars 
of  this  type  was  entirely  abandoned.  From  this 
time  on  numerous  experimental  cars  with  steel 
underframing  were  built,  but  the  unsatisfactory 
results  derived  from  the  tul)ular  underframe  un- 
doubtedly retarded  the  adoption  of  the  modern 
type  of  steel  underframe  car.  The  Pennsyl- 
vania Railroad  in  1887  built  a  number  of  cars 
having  steel  underframes  which  were  designed 
to  carry  a  concentrated  load  of  120,000  pounds; 
and  a  steel  fireproof  car  was  built  in  1889  at  the 
shops  of  the  Louisville,  New  Albany  &  Chicago 
Railroad.  The  Chicago,  Burlington  &  Quincy 
Railroad,  about  the  year  1890,  placed  in  service 
a  steel  car  of  Co.ooo  pounds  capacity,  con- 
structed from  designs  of  the  Harvey  Steel  Car 
Company. 

In  1894  the  Carnegie  Steel  Company  ordered 
from  the  Fox  Solid  Pressed  Steel  Equipment 
Company,  of  Joliet,  III.,  a  number  of  steel  flat 
cars  of  80,000  pounds  capacity,  to  be  used  in 
service  about  its  mills  for  the  transportation  of 
heavy  billets.  These  were  built  entirely  from 
pressed  steel  shapes,  and  embodied  in  their  de- 
sign special  features  of  pressed  steel  work,  be- 
ing similar  in  this  respect  to  cars  then  being 
built  by  the  Leeds  Forge  Company  of  iMigland, 
both  the  Fox  Solid  Pressed  Steel  Equipment 
Company  and  the  Leeds  Forge  Company  being 
controlled  by  Sampson  Fo.x,  who  was  the  orig- 
inator of  pressed  steel  shapes  in  car  construc- 
tion. Lip  to  this  time,  1894,  the  possihilitie'.  of 
the  use  of  steel  in  car  construction,  it  is  fair  to 
state,  were  not  fully  appreciated  by  those  con- 
trolling the  design  antl  operation  of  railroad 
equipment,  and  to  the  Carnegie  Steel  Company 


should  be  given  the  credit  fcr  properly  placing 
before  the  railroad  woild  the  possible  advan- 
tages to  be  derived  from  the  use  of  an  all-steel 
car.  The  interest  displayed  by  the  Carnegie 
Company  was  no  doubt  largely  the  result  of  a 
desire  to  increase  the  demand  for  its  product  by 
providing  additional  avenues  for  the  consump- 
tion of  steel  plates  and  shapes.  The  arguments 
at  that  time  set  forth  in  favor  of  the  use  of 
steel  for  freight  car  construction,  and  all  which 
claims  experience  has  since  verified,  were,  light- 
ness, durability,  strength,  greater  proportion  of 
paying  load  to  total  weight  of  car,  reduced  cost 
of  maintenance,  less  liability  to  damage  and 
greater  salvage  value. 

To  further  exploit  the  possibilities  of  steel 
in  car  construction  the  Carnegie  Steel  Com- 
pany, in  1896,  had  built  at  the  Keystone  Bridge 
Works  three  all-steel  cars,  one  of  these  being 
a  steel  flat  car,  and  two  self-clearing  hopper 
cars,  in  which  the  floors  are  inclined  from  the 
ends  downward  toward  the  centre,  and  at  the 
bottom  of  these  inclines  doors  being  provided, 
which,  when  opened,  permit  the  load  to  dis- 
charge by  gravity.  These  cars  were  exhibited  at 
the  conventions  of  the  Master  Car  Builders  and 
Master  .Mechanics'  Associations,  held  at  Sara- 
toga in  June  1896,  and  elicited  the  interest  of 
car  builders  and  railroad  men  throughout  the 
country.  Rolled  plates  and  shapes,  which  could 
be  purchased  in  the  open  market,  and  all  of 
which  constituted  the  product  of  the  Carnegie 
mills,  were  used  in  the  construction  of  these 
cars. 

Previous  to  this  lime  the  Schoen  Pressed 
Steel  Company,  of  Pittsburg,  Pa.,  had  for  a 
number  of  years  been  manufacturing  various 
parts  for  cars  by  pressing  plates  into  special 
shapes.  This  company  was  the  first  to  introduce 
a  design  of  an  all-steel  self-clearing  hopper  bot- 
tom coal  car  built  entirely  from  pressed  shapes, 
these  being  built  under  patents  issued  to  C.  T. 
Schoen  and  J.  M.  Hansen.  The  prompt  and 
extended  adoption  of  the  all-steel  car  is  un- 
doubtedly due  to  the  aggressive  policy  pursued 
by  this  company  and  its  successor  in  the  intro- 
duction of  its  product.  The  designs  for  these 
cars  were  placed  before  railroad  engineers 
shortly  after  the  exhibit  of  the  cars  built  at  the 
Keystone  Bridge  Works  for  the  Carnegie  Steel 
Company.  The  Carnegie  Steel  Company,  own- 
ing and  operating  the  Pittsburg,  Bessemer  & 
Lake  Eric  Railroad,  extending  from  Pitlsburg 
to  Lake  Erie,  decided  to  place  in  service  on 
this  road  enough  cars  to  thoroughly  demon- 
strate the  possibilities  of  cars  built  of  steel,  and 
early  in  1897  placed  with  the  Schoen  Pressed 
Steel  Company  an  order  for  600  self-clearing 
steel  hopper  cars  of  100,000  poun<ls  capacity,  it 
being  specified  that  400  of  these  cars  were  to  be 
of  the  structural  design  originally  prepared  by 
the  Carnegie  Company's  engineers,  and  joo  to 
be  of  the  pressed  steel  design  advocated  by  C.  T. 
Schoen.  /\t  the  time  of  (lie  placing  of  this  or- 
der, it  may  be  interesting  to  note  that  there 
was  no  industrial  establishment  in  the  counlry 
specially  ei|uippcd  for  the  construction  of  steel 
cars,  and  the  Schoen  Pressed  Steel  Company 
was  not  able  to  turn  out  one  complete  car  per 
day.  Upon  being  awarded  Ihis  order,  however, 
those  inlerested  in  the  -Schoen  Pressed  Sleol 
Company,  of  wliieh  ('.  T.  Schoen  was  the  ex- 
ecutive head,  immediately  arranged  for  the 
extension  of  its  plant,  and  carried  on  the  work 


STEEL  CAR  INDUSTRV 


of  enlargement  simultaneously  with  the  con- 
struction of  the  cars,  with  the  result  that  the  en- 
tire order  for  600  cars  was  completed  in  nine 
months,  the  first  car  having  been  completed  in 
June  1897. 

Following  the  order  of  cars  for  the  Pitts- 
burg, Bessemer  &  Lake  Erie  Railroad,  the  Pitts- 
burg &  Western  Railroad  placed  with  the 
Schoen  Pressed  Steel  Company  an  order  for 
450  pressed  steel  self-clearing  hopper  cars  of 
100,000  pounds  capacity.  These  two  orders 
marked  an  epoch  in  car  construction  and  rail- 
way freight  transportation,  and  the  steel  car 
industry  was  firmly  established,  and  has  since 
grown  with  phenomenal  rapidity.  As  already 
stated,  the  cars  for  tlie  Pittsburg,  Bessemer  & 
Lake  Erie  Railroad  were  of  two  different  de- 
signs, one  employing  rolled  sections  and  the 
other  pressed  shapes.  As  both  were  along  radi- 
cally different  lines  from  previous  designs  of 
either  wood  or  metal  cars  a  general  description 
of  both  types  may  prove  of  interest. 

The  cars  designed  by  the  Carnegie  Steel 
Company  were  what  is  known  as  the  hopper 
bottom  type  of  car,  the  cubical  capacity  being 
about  1,400  cubic  feet.  The  centre  sills  con- 
sisted of  two  15-inch  I  beams,  and  the  side  sills 
were  12-inch  channels  with  their  flanges  placed 
inward.  No  intermediate  sills  were  used.  The 
plates  forming  the  sides  of  the  car  extended  to 
the  bottom  of  the  side  sill  channels,  and  were 
riveted  to  the  web  of  same.  This  latter  form  of 
construction  was  employed  on  the  first  sample 
car,  but  on  later  cars  was  modified  by  omitting 
the  channel  side  sills  and  riveting  an  angle  along 
the  lower  edge  of  the  side  plates,  a  second  angle 
being  riveted  to  the  plates  about  iS  inches  higher 
up,  both  angles  extending  the  full  length  of  the 
car.  The  body  bolster  was  of  a  built-up  lat- 
ticed girder  type,  and  the  floor  of  the  car  was 
made  up  of  inclined  steel  plates  and  a  cross- 
hood  placed  at  the  centre  of  the  car.  This  car 
weighed  about  37.1.50  pounds.  The  car  made 
of  pressed  steel  was  similar  in  general  appearance 
to  the  above  described  car,  but  differed  ma- 
terially in  the  details  of  construction.  The  cen- 
tre sills  were  made  of  plate,  pressed  to  channel 
form,  being  17  inches  deep  at  the  centre  and 
tapering  to  10  inches  deep  at  the  bolsters.  The 
side  sills  were  of  similar  construction,  and  the 
side  plates  were  flanged  at  both  top  and  bottom, 
the  bottom  flanges  being  riveted  to  the  top 
flanges  of  the  side  sills.  The  body  bolsters  also 
were  of  pressed  steel,  being  trough-shaped  in 
form.     This  car  weighed  about  34,350  pounds. 

At  about  the  time  the  order  for  the  Pitts- 
burg, Bessemer  &  Lake  Erie  cars  was  placed 
the  Pittsburg  &  Lake  Erie  Railroad  was  de- 
signing a  hopper  car  along  somewhat  similar 
lines  to  the  cars  designed  by  the  Carnegie  Steel 
Company,  and  a  sample  car  in  accordance  with 
these  designs  was  built  by  the  Youngstown 
Bridge  Company,  this  car  being  completed  and 
placed  in  service  about  ]March  of  1S97.  In  this 
car  the  centre  sills  consisted  of  15-inch  I  beams, 
the  sides  of  the  car  being  built-up  plate  girders, 
with  diagonal  reinforcing  angles  extending  from 
top  to  bottom  and  stiffening  angles  extending 
the  length  of  the  sides  being  riveted  to  the 
upper  and  lower  edges,  thus  forming  a  girder 
which  was  designed  to  carry  the  entire  load. 
In  order  to  reduce  the  weight  of  the  car  the 
side  sheets  below  the  floor  line,  from  the 
bolsters   to   the   ends   of  the  car   were  cut  out. 


This  car  was  of  loo.coo  pounds  capacity,  and 
weighed  35,500  pounds.  No  pressed  shapes 
whatsoever  were  used  in  its  construction. 

Up  to  this  time  all  the  cars  built  by  the 
Schoen  Pressed  Steel  Company  were  of  the 
hopper  bottom  type,  but  the  value  of  steel  in 
freight  car  construction  having  been  fully  dem- 
onstrated, orders  for  other  types  followed  in 
rapid  succession,  so  that  to-day  practically  all 
forms  of  freight  cars,  including  hoppers,  flat 
bottom  gondolas,  flat  and  ballast  cars,  have 
been   constructed   from  steel   in  large  numbers. 

The  adoption  of  the  idea  of  maximum  train 
loads,  and  the  consequent  enormous  increase 
in  the  tractive  power  of  the  locomotive,  served 
to  further  increase  the  popularity  of  the  steel 
car,  as  it  early  became  evident  that  the  draft 
rigging  and  underframe  construction  of  the 
wooden  car  would  prove  inadequate  for  the 
severe  service  to  which  they  w'ere  subjected.  -As 
a  consequence  many  cars  of  the  box,  stock  and 
gondola  types  were  built  with  steel  under- 
framing,  and  having  a  superstructure  of  wood, 
as  a  substitute  for  the  original  all  wood  struc- 
ture. Cars  of  this  type  have  given  very  satis- 
factory results  in  service,  as  with  the  com- 
bination all  the  desirable  features  of  the  wooden 
body  are  retained,  while  the  underframe  is 
sufficiently  strong  to  resist  the  most  severe 
buffing  and  pulling  strains.  A  further  advance 
in  the  substitution  of  steel  in  cars  of  the  com- 
bination type  has  recently  been  made  by  the 
use  of  steel  posts,  braces,  plates  and  carlines 
as  a  substitute  for  those  of  wood,  thus  produc- 
ing a  complete  steel  frame  car. 

The  successful  results  obtained  from  the 
introduction  of  rolled  steel  as  the  basic  ma- 
terial in  many  large  engineering  enterprises 
warranted  its  careful  consideration  in  the  in- 
fancy of  steel  car  construction,  and  when  the 
Carnegie  Steel  Company  specified  that  the 
major  portion  of  its  first  order  for  steel  cars 
was  to  be  constructed  of  rolled  section,  it  is 
evident  that  from  the  verj'  beginning  it  was 
recognized  that  the  ideal  car  would  be  one  made 
throughout  of  standard  commercial  shapes.  As 
pressed  steel,  however,  admitted  of  the  pro- 
duction of  shapes  of  the  exact  form  desired, 
and  the  early  development  of  the  steel  car  being 
in  the  hands  of  those  predisposed  in  favor,  and 
interested  in  the  manufacture,  of  pressed  steel 
parts,  it  is  natural  that  great  progress  was  first 
made  in  the  perfecting  of  this  latter  type  of  con- 
struction, while  the  car  made  of  rolled  sections 
remained  for  the  time  in  its  original  crude  state, 
being  clumsy  and  heavy  when  compared  with 
the  more  highly  developed  pressed  steel  car. 
The  advantages  of  constructing  a  car  from  a 
few  standard  commercial  shapes,  easily  obtained 
in  the  open  market,  especially  when  consider- 
ing the  question  of  repairs,  rather  than  from 
numerous  special  parts,  requiring  expensive 
machinery  in  their  manufacture,  were  too  mani- 
fest, however,  to  permit  of  being  long  ignored, 
and  that  it  was  possible  to  build  cars  from 
standard  rolled  sections,  having  all  the  ad- 
vantages of  light  weight  and  maximum  strength 
claimed  for  the  pressed  steel  car,  has  been  fully 
demonstrated  by  the  later  developments  of  the 
art,  and  is  amply  evidenced  by  the  numerous 
structural  steel  cars  now  in  service  which 
compare  favorably  with  the  pressed  steel  types 
in  the  matters  of  lightness,  strength  and  sim- 
plicity  of   construction. 
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With  the  increasing  demand  for  the  steel 
car  it  is  natural  that  a  very  inviting  ticki  for 
the  investment  of  capital  was  disclosed,  with 
the  result  that  we  have  to-day  in  the  United 
States  four  large  corporations  actively  engaged 
in  this  line  of  manufacture.  The  yearly  ca- 
pacity of  these  companies,  taking  the  year  1903 
as  a  basis,  is  approximately  as  follows : 

Pressed  Steel  Car  Co 30,000  steel  cars  per  annum 

Standard   Steel   Car   Co 24,000     "       "       "  " 

American  Car  &  l-'oundry  Co.lo,ooo     **       "       "         " 
Cambria  Steel  Co 4,000     "       "       "         " 

or  a  combined  capacity  of  approximately  68,000 
steel  cars  per  annimi.  The  total  number  of 
steel  cars  and  cars  with  steel  underframes  built 
up  to  date  aggregates  approxiinately  150,000  cars, 
and  represents  an  investment  of  approximately 
$150,000,000. 

While  the  use  of  steel  in  car  construction 
has  up  to  this  time  been  confined  largely  to  the 
manufacture  of  cars  for  the  transportation  of 
freight,  experiments  are  now  being  made  to- 
wards adapting  this  style  of  construction  to  cars 
for  the  transportation  of  passengers,  and  it  is 
believed  that  at  no  very  remote  period  steel  will 
prove  as  important  a  factor  in  the  construction 
of  this  latter  type  of  equipment  as  it  has  in  the 
construction  of  equipment  used  exclusively  in 
the  transportation  of  freight. 

J.  M.  Hansen, 
President   Standard   Steel   Car   Company. 

Steel  Engraving,     See  Engraving. 

Steel,  Heat  Treatment  of.  Steel  is  a  ma- 
terial of  very  varying  properties,  and  those  prop- 
erties by  no  means  depend  upon  chemical  com- 
position alone.  The  physical  structure  may  and 
does  vary  to  a  marked  degree  according  to  the 
heat  treatment  that  the  piece  has  undergone ; 
and  that  the  strengtli,  toughness,  and  general  use- 
fulness of  a  structural  member  of  steel  may  be 
largely  controlled  by  the  way  in  which  it  is  sub- 
jected to  tlie  action  of  heat.  Formerly  it  was 
assumed  that  phosphorus  gives  brittleness,  that 
sulphur  makes  the  metal  red-short,  and  that 
the  other  properties  are  almost  entirely  depend- 
ent upon  tlie  percentage  of  carbon  present.  With 
the  introduction  of  the  microscope  and  the  use  of 
the  methods  of  metallography  in  the  study  of 
steel  and  other  alloys,  it  has  been  found  that 
the  structure  and  the  properties  of  tlic  material 
may  be  largely  modified  without^  any  change 
whatever  in  the  chemical  composition,  and  as  a 
consequence  some  very  practical  lessons  have 
been  learned.  When  steel  of  a  coarse  structure, 
but  not  necessarily  brittle,  is  heated  to  a  certain 
tetnperature  and  is  then  allowed  to  cool  in  air. 
or  is  quenched  in  oil  or  in  water,  the  original 
structure  is  destroyed,  and  is  replaced  by  one  of 
a  very  fine-grained  character.  Pure  iron,  when 
so  coarsely  crystalline  as  to  resemble  cast  zinc, 
may  be  restored  to  excellent  qualities  l)y  simply 
heating  it  to  a  certain  temperature  (known  as 
the  "critical  point");  its  subsequent  structure 
resembling  that  which  it  possessed  when  it 
originally  left  the  rolls.  The  old  idea  of  the 
process  of  annealing  was  to  reheat  the  iiiaterial 
to  a  high  temperature,  and  then  to  hold  it  for  a 
time  at  that  temperature,  and  subsequently  to 
cause  it  to  cool  very  slowly ;  but  recent  re- 
searches show  that  the  temperature  of  reheating 
must  not  exceed  1,650°  F..  and  that  tlic  time  of 
cooling  lias  little  or  no  influence  upon  the  result. 


It  is  altogether  unnecessary  to  reheat  and  re- 
forge  the  specimen,  and,  in  fact,  the  material 
is  apt  to  be  still  further  injured  by  such  a  proc- 
ess. Since  almost  any  piece  of  structural  steel 
is  liable  to  be  rendered  more  or  less  crystalHne 
during  the  operations  through  which  it  is  neces- 
sarily passed,  it  is  most  desirable  that  the  process 
of  restoration  be  made  a  regular  portion  of  the 
routine  of  manufacture.  To  permit  this  it  is 
only  necessary  that  proper  furnaces  be  designed 
to  admit  the  large  pieces,  and  to  permit  a  uni- 
form temperature  to  be  maintained  in  all  parts, 
reliable  pyrometers  being  of  course  provided  so 
that  the  correct  temperature  may  be  maintained. 
The  operation  may  then  be  performed  upon  every 
piece  as  the  final  stage  in  its  manufacture.  The 
result  would  be  the  complete  eliminatii-'.  of  dan- 
ger of  accident  from  weakness  by  crystallization. 
The  microscope  indicates  that  heating  at  high 
temperatures  causes  a  great  development  in  the 
size  of  the  crystalline  grains,  and  that  reheat- 
ing to  about  1,600°  F.,  restores  the  original 
structure,  or  yields  an  even  better  one.  .A. 
structural  steel,  although  good  in  its  normal 
rolled  or  forged  condition,  may  easily  deteriorate 
by  being  heated  to  a  temperature  a  little  above 
that  to  which  steel  is  most  commonly  heated, 
previously  to  being  rolled  or  forged.  Steel  that 
is  made  brittle  by  such  heating,  or  dangerously 
brittle  by  exposure  to  considerably  higher  tem- 
peratures, can  be  completely  restored  to  the  best 
possible  condition  without  remelting  and  without 
forging  down  to  a  smaller  size.  Practically  all 
of  the  experimental  results  show,  not  only  that 
the  original  good  qualities  of  normally  rolled 
steel  can  be  restored  after  the  material  has  been 
made  brittle  by  the  exceedingly  simple  expedient 
of  heating  to  aliout  1.600°  F.  for  a  very  short 
time,  but  also  that  the  steel  may  even  be  made 
better  than  it  was  originally. 

Steel  Industry  in  the  United  States,  His- 
tory of.  To  relate  the  entire  history  of  the 
steel  industry  in  the  United  Stales  it  is  only 
necessary  to  go  back  as  far  as  i/i^.  for  it  was  in 
that  year  that  the  legislature  of  Pennsylvania 
voted  to  loan  a  Mr.  Humphreys  an  ammint 
that  was  equivalent  to  $1,500,  for  a  term  of  live 
years,  to  enable  him  to  continue  his  attempts 
to  make  bar  iron  into  steel  "  as  good  as  in  Eng- 
land." It  was  by  such  means  that  the  old  Key- 
stone State  took  the  lead  in  all  matters  relating 
to  the  steel  industry  in  tlie  new  Republic,  and 
she  has  continued  to  hold  this  position  up  to  tlie 
present  <lay.  In  1810,  wlien  the  entire  country 
succeeded  in  producing  scarcely  more  than  930 
tons  of  steel  per  annum,  Pennsylvani.i's  share 
was  531  tons,  or  more  than  one-half  of  the  whole 
amount,  and  there  have  been  few,  if  any,  occa- 
sions during  the  entire  development  of  the  art 
of  steel  making  that  she  has  not  maintained 
about  the  same  percentage. 

My  1830.  the  maiuifactorics  of  steel  had  at- 
tained a  total  production  of  1.600  tons  per 
annum,  but  as  this  amount  was  equal  to  the 
(|uantily  imported  those  who  were  interested  in 
the  growth  of  the  home  industry  felt  that  the 
American  producers  would  do  very  well  if  they 
were  able  to  continue  to  divide  the  market  with 
the  foreigners.  Of  course,  this  was  fullv  three- 
quarters  of  a  century  ago.  when  prarticallv  the 
only  kind  of  steel  that  was  made  was  by 
cementation. 

The  period  between  1831  and  iSdo  saw  little 
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progress  in  the  development  of  the  steel  in- 
dustry in  America.  In  1850  the  total  production 
of  the  country  was  scarcely  6,000  tons,  and  it 
still  consisted  chiefly  of  blistered  steel.  Of 
course,  during  this  time  new  industries  were 
constantly  being  established,  but,  generally,  they 
were  such  small  plants  that  tlieir  output  did  not 
materially  swell  the  country's  aggregate  produc- 
tion. In  1840,  for  e.xamplc,  a  successful  steel 
manufactory  was  opened  by  Isaac  Jones  and  Wil- 
liam Coleman,  in  Pittsburg.  Three  years  later 
the  Arm  of  Singer,  Nimick  &  Co.  began  to  pro- 
duce the  various  grades  of  cast  steel  that  were 
required  in  the  making  of  saws,  machinery,  etc.. 
and  they,  too,  were  successful.  The  first  cru- 
cible steel  of  good  quality  to  be  produced  as  a 
regular  product  from  American  iron  was  made 
by  Hussey,  Wells  &  Co..  in  18,^0.  and  they  re- 
mained tiie  largest  manufacturers  until  1862, 
when  Park  Brothers  &  Co.  established  their  big 
steel  plant  and  imported  several  hundred  Eng- 
lish workmen  to  tejich  American  labor  the  best 
and  cheapest  methods  of  producing  steel.  All 
these  concerns  were  located  in  Pittsburg. 

It  was  in  this  manner  that  the  American 
manufacturers  began  their  struggle  against  the 
producers  of  foreign  steel,  a  struggle  for  the 
control  of  an  ever-widening  home  market  and 
which  was  to  end  only  when  the  invader  had 
been  finally  driven  from  the  field. 

The  United  States  has  been  the  battle  ground 
for  many  a  strenuous  struggle  for  commercial 
supremacy,  but  none  of  these  contests  have  been 
more  interesting  than  that  which  was  waged  for 
the  control  of  the  steel  market.  In  the  begin- 
ning the  foreign  producers  had  evervthing  their 
own  way.  Having  a  surplus  product  with  which 
to  operate,  they  calmly  proceeded  to  "dump"  this 
surplus  upon  the  American  market  at  prices  by 
far  too  low  to  permit  of  local  competition.  By 
sending  only  their  surplus  product  to  the  United 
States  they  were  able  to  realize  sane  prices  upon 
their  original  output,  whereas  the  low  prices  at 
which  they  marketed  the  surplus  part  of  their 
product  compelled  the  American  producer  to 
dispose  of  his  entire  output  at  the_  sarne  ex- 
tremely low  rates  or  else  admit  his  inability  to 
compete  with   the   foreign   invaders. 

It  was  a  bitter  struggle  and  it  lasted  for 
many  years,  but  to-day  it  is  the  American  manu- 
facturer who  is  "dumping"  his  surplus  into 
foreign  territory.  Taking  a  lesson  from  the  Eng- 
lish producers  the  American  manufacturer  went 
to  work  to  build  up  a  profitable  home  market. 
With  that  advantage  under  his  control  he  was 
then  able  to  think  about  the  invasion  of  the 
foreign  market,  and,  when  the  day  came,  the 
foreign  manufacturer  awoke  to  a  realization 
of  the  fact  that  his  American  rival  has  ceased 
to  be  the  "under  dog",  but  that,  instead,  he  had 
become  a  formidable  factor  in  international 
trade.  The  American  manufacturer  had  learned 
a  lesson  which  .\ndrew  Carnegie  once  embodied 
in  the  form  of  this  commandment :  "First  cpn- 
quor  your  home  market,  and  the  foreign  market 
will  be  added  unto  you." 

Of  course,  it  must  not  be  imagined  that  the 
establishment  of  a  single  plant  like  that  of  Park 
Brotliers  &  Co.  produced  an  immediate  change 
in  the  steel  situation  in  America.  Although  its 
effect  was  felt,  it  was  not  until  two  years  later 
that  the  Iron  Age  began  to  give  way  to  the  new 
King,  Steel.  The  first  notable  improvement  was 
the    production    of    Bessemer    steel,    a    method 


which  was  first  adopted  in  the  year  1864.  With 
this  invention,  however,  steel  that  had  hitherto 
cost  from  si.x  to  seven  cents  a  pound  for  ordinary 
grades,  could  now  be  produced  so  much  cheaper 
that  it  has  since  been  sold  at  less  than  one  cent  a 
pound,  while  steel  billets,  sold  by  the  hundred 
thousand  of  tons,  have  brought  as  low  as  two 
cents  for  three  pounds  of  steel. 

Such  a  condition  could  never  have  been  at- 
tained if  it  had  not  been  for  the  invention  of  Sir 
Henry  Bessemer,  for  when  one  takes  into  ac- 
count all  the  expenses  which  the  production  of 
steel  represents  the  prices  that  are  received  for 
the  product  seem  so  low  that  one  is  scarcely 
able  to  imagine  how  the  manufacturers  are  able 
to  meet  such  costs  and  the  natural  risks  of  busi- 
ness and  still  be  assured  of  any  profit  for  them- 
selves. Thus,  for  example,  each  pound  of  steel 
contains  two  pounds  of  iron  ore.  wliich  must  be 
mined  and  transported,  either  by  rail  or  water, 
sometimes  more  than  1,000  miles;  one  pound  of 
coke,  wliich  contains  one  and  one-third  pounds 
of  coal,  which  must  be  mined,  coked  and  trans- 
ported to  the  steel  plant,  and  one-third  of  a 
pound  of  lime  stone,  which  must  also  be  quar- 
ried and  transported  to  the  scene  of  operations. 
Thus  a  single  pound  of  steel,  which  is  sold  to 
the  consumer  at  two-thirds  of  one  cent  per 
pound,  contains  three  and  one-third  pounds  of 
raw  material,  a  fact  which  clearly  indicates  that 
the  cost  of  manufacture  itself  must  certainly  be 
reduced  to  a  minimum. 

Up  to  1895  the  Bessemer  process  reigned  su- 
preme, and  it  was  only  the  intimate  friends  of 
Sydney  Thomas  who  had  the  faintest  suspicion 
that  even  this  method  was  likely  to  be  supple- 
mented by  an  invention  which  would  not  only 
improve  but  materiallv  reduce  the  cost  of  pro- 
duction. When  the  basic  process  came,  how- 
ever, and  it  was  at  last  possible  to  make  use  of 
impure  ores  in  the  Bessemer  converter,  the 
older  system  had  a  worthy  rival. 

The  first  experiments  with  the  open-hearth 
Siemens  furnace  were  made  in  England,  where 
they  were  watched  with  interest  by  representa- 
tives of  the  American  manufacturers.  When  the 
Thomas  basic  process  was  announced,  there- 
fore, and  it  was  found  to  be  particularly  well 
adapted  to  the  open-hearth  furnace.  Cooper, 
Hewitt  &  Co.  began  to  experiment  with  it  in 
the  United  States.  In  the  beginning,  of  course, 
the  establishment  of  the  open-hearth  system 
entailed  great  expense,  but  while,  at  first,  this 
necessitated  its  restriction  to  few  uses,  it  was  not 
long  before  the  necessary  improvements  were 
made  and  the  cost  was  so  materially  reduced 
that  the  new  method  was  placed  in  a  position  in 
which  it  was  possible  for  it  to  compete  with  the 
Bessemer  process. 

At  the  present  time  tw^o  kinds  of  steel  are 
made  in  the  open-hearth  furnace.  One  is  the 
acid,  the  other,  basic  steel,  and,  while  the  latter 
is  much  purer  than  the  former,  it  is  also  much 
cheaper.  In  many  instances  basic  steel  is  used 
as  a  substitute  for  Swedish  iron,  even  in  the 
manufacture  of  horseshoes.  To  manufacturers 
in  the  United  States,  one  of  its  greatest  ad- 
vantages is  due  to  the  fact  that  ores  containing 
hi.gh  phosphorous  —  the  ores  of  which  we  have 
such  an  enormous  quantity  in  this  country  — 
may  be  used  in  making  steel  by  the  open-hearth 
method,  whereas  the  Bessemer  process  neces- 
sitates the  use  of  material  which  is  compara- 
tively free  from  such  phosphoric  qualities. 
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In  fact,  it  was  the  introduction  of  the  open- 
hearth  method  that  enabled  the  South  to  take 
its  present  position  as  an  important  steel  manu- 
facturer. As  its  ores  are  notably  unsuitable  for 
the  Bessemer  process  it  would  have  been  utterly 
impossible  to  have  made  any  use  of  them  if  the 
old  system  of  making  steel  had  not  been  so 
widely  superseded  by  the  new  method  invented 
by  Thomas. 

It  is  only  since  the  year  i8q5  that  American 
manufacturers  have  attempted  to  export  their 
steel  to  other  lands,  and  j'et  to-day  they  repre- 
sent one  of  the  greatest  sources  of  supply  for 
the  world's  markets.  Not  only  do  they  supply 
n»any  of  the  foreign  demands  for  steel,  but  they 
are  an  important  competing  force  in  the  count- 
less articles  in  the  manufacture  of  which  steel 
is  a  component  part.  During  the  past  lo  years 
the  cheapness  of  steel  has  resulted  in  its  adap- 
tion to  so  many  uses  that,  instead  of  being 
troubled  to  find  a  market  for  their  product  steel 
manufacturers  are  now  beginning  to  wonder 
where  the  steel  is  to  come  from  that  will  be 
required  to  supply  the  world's  demands  by  the 
end  of  the  20th  century.  At  the  present  time 
httle  steel  is  manufactured  outside  of  the  United 
States,  except  in  Great  Britain  and  Germany. 
Neither  of  these  countries  can  increase  preseiu 
production  very  greatly  as  compared  with  Anicr 
ica.  So  far  as  Russia  is  concerned,  it  she  suc- 
ceeds in  supplying  lier  own  wants  by  the  middle 
of  this  cenf.iry  she  will  have  no  just  cause  to 
complain,  and  there  are  no  other  countries  that 
are  capable  of  becoming  a  factor  in  the  steel 
situation.  From  being  an  intruder  in  the  foreign 
markets,  therefore,  the  exports  of  .American 
steel  have  become  a  necessity  in  almost  every 
part  of  the  world.  In  igoo  the  exports  of  steel 
and  the  manufactures  of  steel  to  various  parts 
of  the  world  aggregated  $1x9.000.000.  What  the 
agpregate  will  be  by  the  time  another  census  is 
taken  one  can  only  surmise,  for  the  exports  of 
steel  must  continue  to  increase  .steadily  as  long 
as  the  people  in  every  part  of  the  world  persist 
in  demanding  the  thousand  and  one  articles  of 
which  steel  is  the  base.  It  was  not  many  years 
ago  that  the  steel  sliip  was  regarded  as  such  a 
preposterous  proposition  as  to  be  entirely  un- 
worthy of  serious  contemplation,  yet  to-day  our 
steel  ships  are  plying  the  waters  of  every  land, 
from  almost  every  port.  So,  too.  scarcely  more 
than  a  dozen  years  ago  there  was  not  a  ton  of 
steel  a  year  used  in  the  making  of  railway  cars, 
whereas,  at  the  present  time,  more  than  one 
thousand  tons  a  day  are  consumed  in  that  pur- 
pose alone,  and  while,  up  to  this  period,  the 
use  of  steel  in  car  construction  has  been  chiefly 
restricted  to  the  making  of  such  cars  as  were 
intended  exclusively  for  the  transportation  of 
freight,  the  experiments  that  have  already  been 
made  by  the  engineers  selected  by  some  of  the 
great  railway  corporations,  have  shown  so  con- 
clusively that  the  same  material  mav  just  as 
well  be  adapted  to  the  construction  of  cars  for 
passenger  conveyance,  that  it  is  safe  to  sav  that 
the  next  great  increase  in  the  demand  for  steel 
will  come  from  some  of  the  railmrid  shops  that 
are  engaged  in  making  first-class  passenger 
coaches. 

If  such  demands  continue  to  increase  in 
number  with  anything  like  the  frcquencv  that 
they  have  shown  during  the  past  ten  or  fifteen 
vears.  the  question  of  supply  mav  not  improh- 
:ihly  become  a  matter  of  great  importance,  how- 


ever lightly  one  may  be  inclined  to  treat  it  to- 
day. By  an  estimate  that  was  made  a  few  years 
ago,  at  the  instigation  of  Mr.  Carnegie,  the 
experts  declared  that  they  had  found  evidences 
to  indicate  that  the  supply  of  ironstone  in  the 
I'nited  States  was  sufficient  to  meet  all  possible 
demands  that  the  world  might  make  upon  us 
for  at  least  half  of  the  present  century,  while 
the  store  of  coke  in  this  country  was  estimated 
to  be  amply  sufficient  to  meet  tJie  wants  of  the 
markets  of  the  world  until  the  year  2000. 
What  is  to  happen  alter  the  beginning  of  the 
new  century  is  one  of  those  mysteries  that  time 
alone  can  solve.  Of  course,  there  is  reason  to 
believe  that,  from  time  to  time,  other  mineral 
deposits  will  be  discovered,  and  there  is  always 
the  probability  that  science  will  rise  to  the 
occasion,  just  as  it  has  done  in  other  emer- 
gencies, to  point  the  way  out  of  what  would 
otherwise  have  proved  a  serious  tangle  in  the 
matter  01  an  ever-decreasing  supply  and  an  ever- 
increasing  demand. 

At  the  present  time  the  centre  of  the  steel 
industry  in  the  United  States  may  be  bounded 
by  an  imaginary  square  with  lines  extending 
from  Pittsburg  to  Wheeling,  northward  to 
Lorain,  tlien  eastward  to  Cleveland,  and  thus 
back  to  Pittsburg  again.  Such  a  large  percent- 
age of  the  American  steel  is  manufactured 
within  this  square  that  it  will  be  many  years 
before  any  other  portion  of  the  country  can 
hope  to  compete  with  it.  In  1900  Alleghany 
County  alone  produced  not  only  one-quarter  of 
all  the  pig-iron  in  the  United  States,  but,  also, 
nearly  half  of  the  open-hearth  steel,  and  almost 
40  per  cent,  of  the  total  production  01  every 
kind  of  steel.  It  must  be  remembered,  how- 
ever, that  Pennsylvania  is  not  the  only  State  in 
which  the  steel  industry  is  now  being  widely 
developed.  Both  in  the  West  and  South  large 
plants  are  in  operation,  and  so  many  new  pro- 
jects are  under  way  that  both  of  these  sections 
give  every  indication  of  becoming  great  steel 
centres.  That  Colorado  will  expand  as  the 
western  country  develops,  as  it  is  certain  to 
do,  is  inevitable,  while  there  is  no  further  doubt 
but  that  Chicago  will  assume  a  most  important 
position  in  the  steel  trade  of  the  future.  The 
selection  of  Buffalo  as  the  location  for  the  great 
plant  of  the  Lackawanna  Iron  &  Steel  Works  — 
at  the  time  of  their  removal  from  Scranton,  Pa. 
—  was  one  of  the  first  indications  of  the  de- 
termined move'  toward  the  lakes.  Their  manu- 
facturers can  obtain  the  advantage  of  the  ex- 
tremely low  charges  for  lake  transportation,  10 
say  nothing  of  the  facilities  of  the  Welland 
Canal,  by  means  of  which  vessels  of  considerable 
tonnage  arc  able  to  load  at  the  lake  ports  direct 
for  Europe.  In  fact,  there  are  several  good 
reasons  to  believe  that  those  whose  business  it 
is  to  ship  heavy  materials  are  looking  with  more 
and  more  favor  upon  water  transport  as  a 
means  of  conveyance.  .Mready  huge  lake  craft 
of  many  thousand  tons  burden  have  been  con- 
structed; great  barges  arc  being  built  lo  ply 
upon  the  rivers,  and  this  with  the  many  canal 
improvements  —  those  already  made  as  well  as 
those  proiioscd  and  those  uniler  way  —  are  ex- 
cellent surface  indication  that  the  great  slecl 
manufacturers  arc  carefully  ilevising  plans  lo 
take  advantage  of  the  water  rates  which  arc 
cheaper  than  those  charged  for  rail  transpor- 
tation. 

Of  course,  it  is  quite  within  the  bounds  of 
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possibility  that  some  hotter  method  of  making 
steel  may  some  time  be  discovered.  It  is  also 
possible  that  improvements  upon  the  present 
methods  may  cheapen  the  cost  of  the  process. 
To  steel  men,  however,  there  seems  to  be  little 
room  for  much  improvement  or  innovation. 
They  agree  whh  the  prediction,  that  "the  20th 
century,  with  all  its  wonders  yet  to  be  revealed, 
will  probably  end  with  the  manufacture  of  steel 
substantially  as  it  is  now  — by  the  open-hearth 
process. " 

Andrew  Carnegie. 

Steel  Nails.     See  Nails;  Steel  Wire. 

Steel  Pipe.    See  Pipe,  Manuf.\cture  of. 

Steel  Rails.     See     Rails    and     Structural 
Shapes. 

Steel   Structural   Shapes.     See    Rails   and 
Structural  Shapes. 

Steel,  Testing  of.    Steel  is  tested  not  only 
for  the  purpose  of  determining  its  strength,  but 
also  to   obtain  a   measure   of  several   other  im- 
portant  qualities   such  as  malleability,   ductility, 
and  hardness,  which  gives  it  the  first  rank  as  a 
.Tiaterial   for  structural  purposes.     Of  the  three 
kinds  of  tests  —  tensile,  compressive,  and  trans- 
verse or  bendmg  (see  Testing  Machines),  the 
tensile   test  gives   the   simplest   and   most  accu- 
rate  data   from   which   those  properties  of  steel 
most  important  in  structural  work  may  be  most 
readily  determined.     A  "heat"  of  steel  is  usually 
submitted   to   two   tensile   tests  —  the   heat   test, 
in  which  the  metal  is  pulled  apart ;  and  the  cold 
test,  in  which  the  metal  in  a  cold  state  is  bent 
over  upon   itself.     At  the  mill  the  specimen  to 
be  tested  is  prepared  so  as  to  indicate  the  gen- 
eral properties  of  the  metal,  and  its  suitability 
to    the    purpose    for    which    it    is    required,    and 
upon  the  resulting  data  is  based  the  treatment  of 
the   metal   during  the  subsequent   operations   in 
the  mill  and  at  the  forge.     In  selecting  the  speci- 
men, great   care  is   taken  to  secure  one  that  is 
an  average  of  the  heat,  so  as  to  obtain  uniform 
results,  as  nearly  as  possible,  from  the  operations 
of  heating,  rolling,  forging,  and  cooling.     Very 
often,   apjjarently   inconsequential   differences   in 
the  methods  employed  to  select  and  prepare  the 
test  specimen,  give  very  misleading  if  not  abso- 
lutely erroneous  information.      Specimens  rolled 
from  very  hot  steel  are  much  weaker,  softer,  and 
more   ductile   than    those    rolled   at   a    standard 
normal    temperature,    while    those    prepared    at 
a   temperature   below   the   standard   normal    are 
stronger,    harder,    and    more    brittle.     Specimen 
test  bars  are  usually  three  quarters  of  an  inch 
in  diameter,  and  about  20  inches  in  length.     Be- 
fore a  test,  the  exact  diameter  of  the  specimen 
is   measured   to   w-ithin    r.oooth    of   an    inch,   by 
means   of   a   micrometer   caliper,   and   about    12 
inches  of  its  length  near  the  middle  is  divided 
by  light  scratches  or  by  centre-punch  marks  at 
intervals  of  an  inch,  from  which  the  reduction  in 
the   area   of  the   cross-section,   and   the   amouiit 
of  stretch  under  the  pull  of  the  load  applied,  is 
measured.     In    the    testing    machine,    the    effect 
produced  on  the  specimen  by  the  gradually  in- 
creased load,  varies  greatly   for  different  quali- 
ties of  metal.     Steel  containing  a  large  amount 
of  carbon,  of  the  quality  generally  used  for  the 
manufacture   of   springs,    stretches    slightly   and 
uniformly    up    to    the    breaking    point.     In    the 
case  of  softer  steel,  at  the  beginning  as  the  load 
is  gradually  increased   the  metal   stretches   uni- 


formly for  a  little  while,  but  the  period  is  much 
shorter  than  that  of  high  carbon  (harder) 
steel,  then  it  stretches  very  rapidly  for  a  few 
seconds,  without  any  appreciable  increase  of  the 
load,  until  it  is  apparently  on  the  point  of  break- 
ing, when  it  partially  recovers  its  strength,  and 
stretches  slightly  but  uniformly  as  the  load  is 
gradually  increased  to  the  maximum.  In  the 
case  of  liard  steel,  the  metal  ruptures  under  the 
maximum  load,  but  the  soft  steel  continues  to 
stretch  for  a  little  while  beyond  that  point  under 
a  decreasing  load,  with  a  great  reduction  in  the 
sectional  area  of  the  specimen.  To  determine 
the  amount  of  elongation  produced  by  the  test, 
the  fractured  ends  of  the  two  pieces  of  the  broken 
bar  are  put  together  and  the  increase  in  the 
lengths  of  the  original  inch  spaces  marked  on  the 
bar  are  measured.  In  very  hard  steel,  the  amount 
of  elongation  is  very  small,  but  even  the  hardest 
and  most  brittle  varieties  undergo  a  measurable 
change  of  length.  In  soft  steel  it  is  very  great, 
var\-ing  from  25  to  30  per  cent  of  the  original 
length.  The  behavior  of  a  specimen  in  the  testing 
machine  when  subjected  to  a  gradually  increas- 
ing load  is  studied  by  means  of  a  stress-strain 
diagram  which  consists  of  two  sets  of  parallel 
lines  intersecting  each  other  at  right  angles. 
The  horizontal  lines  represent  the  strains  in 
pounds  per  square  inch  of  the  sectional  area  of 
the  specimen,  and  the  vertical  lines  represent 
the  amount  of  elongation  of  the  specimen  at  the 
rate  of  o.oi  per  inch  of  the  original  length. 
When  the  data  obtained  by  the  test  are  plotted 
upon  the  diagram,  the  behavior  of  the  specimen 
is  indicated  by  a  characteristic  curve.  Assum- 
ing an  original  length  of  6  inches  for  a  specimen 
the  behavior  of  soft  steel  under  a  gradually 
increasing  load  may  be  briefly  summarized  as 
follows :  Up  to  a  load  of  40,000  pounds  to  the 
square  inch  the  elongation  is  very  slight,  about 
o.oi  of  an  inch  in  a  length  of  6  inches.  From 
40,000  to  43,000  pounds  the  elongation  is  more 
rapid,  but  the  total  amount  is  only  0.02  of  an 
inch.  From  this  point  the  metal  stretches  very 
rapidly  with  no  increase  of  load  until  the  elon- 
gation amounts  to  0.15  of  an  inch,  then  it  appar- 
ently regains  some  of  its  strength  and  stretches 
slowly  and  uniformly  until  the  elongation 
amounts  to  1.96  inch,  or  33  per  cent  of  the 
original  length,  under  a  maximum  load  of 
63,000  pounds  to  the  square  inch.  An  analysis 
of  these  results  shows  that  it  would  require  a 
load  greater  than  40,000  pounds  per  square  inch 
to  induce  a  permanent  set  in  the  metal,  and  is, 
therefore,  the  value  representing  its  "elastic 
limit,"  or  the  limiting  stress  below  which  there 
is  practically  no  change  in  the  original  length 
of  the  metal,  no  matter  how  often  that  stress 
mav  be  applied  or  removed. 

It  is  generally  assumed  that  a  constant  pro- 
portion exists  between  stresses  and  strains. 
This  relation  is  expressed  by  the  term  "limit 
of  proportionality,"  and  represents  the  limit  be- 
low which,  each  increase  of  a  given  amount  in 
the  load  results  in  the  same  change  in  the  length 
of  the  specimen.  It  agrees  very  closely  with 
the  elastic  limit,  but  it  is  not  considered  an 
important  factor  in  engineering  calculations, 
while  on  the  other  hand,  the  coefficient  or  mod- 
ulus of  elasticity,  based  upon  the  theory  of  the 
proportionality  between  stresses  and  strains,  and 
obtained  by  dividing  the  stress  on  each  unit  of 
area   of  the   section   by   the   resultant   strain  in 
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each  unit  of  length,  of  a  specimen,  is  extensively 
used  in  calculations  pertaining  to  the  deflection 
of  beams  and  spring's.  The  coefficient  of  elas- 
ticity for  all  grades  of  steel  is  practically  the 
same,  about  29.000,000,  and  very  delicate  mea- 
surements are  required  for  its  determination,  so 
much  so,  that  the  values  obtained  by  different 
observers  vary  considerably,  and  places  its  exact 
value  very  much  in  doubt.  For  similar  reasons, 
the  determination  of  the  exact  value  of  the  elas- 
tic limit  of  a  metal  is  a  very  difficult  matter, 
and  as  a  rule  the  values  stated  as  the  clastic 
limit,  in  the  reports  of  tests  of  specimens,  sent 
out  from  rolling  mills,  is  really  the  "yield  point" 
of  the  metal,  or  the  po-:U  at  which  the  specimen 
suddenly  elongates  without  any  increase  of  the 
load,  and  although  it  is  not  theoretically  as  cor- 
rect a  gauge  of  the  property  of  the  metal  as 
the  true  elastic  limit,  it  is  really  a  more  re- 
liable guide  to  the  manufacturer  and  user,  on 
account  of  the  ease  and  accuracy  with  which  it 
is  determined  by  simple  practical  methods,  and 
the  fact  that  in  good  engineering  practice, 
structures  are  not  intentionally  designed  to  sus- 
tain a   stress  as  high   as   the  true   elastic   limit. 

Relative  to  the  ultimate  or  breaking  strength 
of  the  metal,  the  tests  show  that  the  speci- 
men continues  to  elongate  under  a  decreas- 
ing load  after  the  ma.ximum  load  has  been 
applied,  so  that  owing  tc  the  reduced  sectional 
ra,  the  stress  under  which  the  specimen  finally 
naks  is  generally  much  less  than  the  maximum, 
<iiid  represents  the  "tenacity,"  rather  than  the 
ultimate  breaking  strength  of  the  metal.  High 
elongation  indicates  a  metal  of  good  malleable 
and  ductile  quality,  and  if  produced  under  a  cold 
test,  shows  that  the  metal  is  especially  suitable 
for  boiler  plate,  rivets,  etc.  Another  clement 
considered  in  the  tensile  test  is  the  character 
and  appearance  of  the  fracture.  It  often  takes 
a  form  described  as  "cup"  or  "half-cup,"  in 
which  one  of  the  ends  is  wholly  or  in  part  con- 
cave, while  the  other  is  correspondingly  convex. 
In  other  cases,  especially  with  flat  bars,  the  frac- 
tured ends  are  quite  flat  and  smooth,  but  with 
their  surfaces  making  an  angle  of  45°  with  the 
length  of  the  bar,  instead  of  a  right  angle,  as  in 
the  case  of  the  former.  In  hard  steel,  the  sur- 
faces present  a  rough  crystalline  appearance, 
while  in  soft  steel,  they  have  the  glossy  appear- 
ance of  woven  silk,  or  bundles  of  fine  silk  fibres. 
Although  the  character  of  the  fracture  is  always 
noted  in  connection  with  the  other  data  derived 
from  the  test,  it  is  seldom  made  an  important 
requirement  in  specifications  owing  to  the  im- 
possibility of  determining  a  fixed  standard  of 
comparison. 

Cold  bending  tests  are  useful  for  the  pur- 
pose of  determining  the  ability  of  steel,  or  any 
other  metal,  to  withstand  severe  distortion,  when 
the  metal  is  cold,  under  such  operations  as 
punching,  shearing,  flanging  and  riveting, 
usually  employed  in  the  manufacture  of  bridge 
members  and  structural  shapes  in  general.  The 
test  docs  not  require  an  expensive  or  elaborate 
plant  for  its  application,  and  is  therefore  avail- 
able where  more  complete  tests  are  impracticable. 
On  the  other  hand,  liowever,  it  is  very  difhcult 
to  deduce  accurate  conclusions  from  the  data 
obtained,  owing  to  a  lack  of  proper  classification 
and  standards  of  comparison.  In  making  the 
test,  the  metal  in  each  case  is  bent  over  upon 
itself  through  an  angle  of  180°.  The  inner 
radius  of  the  bend  varies  from  o,  in  steei  with 


a  tenacity  less  than  62,000  pounds  per  square 
inch,  to  the  "thickness  of  the  specimen"  in  steel 
with  a  tenacity  not  greater  than  70.000  pounds 
per  square  inch.  The  specimen  is  required  to 
stand  the  bending  without  fracturing  on  the 
outside  of  the  bend.  The  tests  of  finished  steel 
are  similar  to  those  made  in  the  mills  during 
the  process  of  manufacture,  with  the  exception 
of  the  methods  employed  in  the  preparation  of 
the  test  specimens.  These  are  cut  directly  from 
the  finished  product  in  the  form  of  rectangular 
pieces,  20  inches  in  length,  in  the  larger  kinds 
of  work,  while  small  bars  are  generally  tested 
*""  size.  w.  MoREV,  Jr.. 

Coiisiilliitg  Engineer. 

Steel  Tube.        See  Pipe,  M.\ni-f.\ctl're  of. 

Steel  Wire  and  Nail  Making.  The  im- 
portance of  the  steel  wire  and  nail  industry  in 
the  United  States  may  be  measured  by  the  fact 
that  in  1902  there  was  produced  a  total  of 
1,574.293  tons  of  wire  rods  of  which  nearly 
500,000  tons  were  made  into  wire  nails.  Time 
was  when  both  wire  and  nails  were  manufac- 
tured entirely  from  wrought  iron,  and  to  secure 
the  toughness  and  high  tensile  strength  required, 
great  care  had  to  be  u.sed  in  the  preparation 
of  the  iron,  the  cost  of  the  product  being  propor- 
tionately high.  It  was  only  a  question  of  time 
before  steel,  because  of  its  less  cost  and  its 
high  strength,  became  the  standard  material  in 
this  as  in  other  branches  of  the  iron  and  steel 
industry ;  and  to-day  practically  the  whole  of  the 
wire  and  wire  nails  used  are  made  from  either 
Bessemer  or  open-hearth  steel,  the  latter  being 
specified  where  wire  of  the  special  grades  witli 
higher  physical  properties  is  required. 

Physical  Properties  of  Sleel  Jl'ire. —  .\s  show- 
ing the  great  increase  in  strength  of  steel  over 
iron  wire,  it  may  be  mentioned  that  while  good 
black  iron  wire  will  show  an  ultimate  tensile 
strength  of  about  25  tons  to  the  square  inch,  and 
bright  hard-drawn  wire  a  strength  of  .^5  tons 
to  the  square  inch,  Bessemer  sleel  wire  will  stand 
a  strain  of  40  tons  and  open-hearth  steel  wire  60 
tons  to  the  inch.  Of  the  "special"  grades  of 
wire  a  high-carbon  opcn-hcarth  steel  will  stand 
about  80  tons,  crucible  cast-stecl  wire  about  100 
tons,  and  the  best  cast  steel,  or  as  it  is  some- 
times called,  "plow"  steel  wire,  120  tons  to  the 
square  inch;  while  certain  qualities  of  cast-steel 
wire,  made  under  specifications  calling  for  .1 
particular  composition,  and  requiring  very  elab- 
orate working,  have  been  pro<iuced,  showing  an 
ultimate  breaking  strength  of  from  150  to  170 
tons  to  the  square  inch.  The  process  of  wire 
drawing  serves  to  greatly  improve  the  physical 
qualities,  and  the  smaller  the  si/c  to  wliich  the 
wire  is  drawn  down,  the  greater  is  the  ultimalc 
breaking  strength.  The  wonderful  qualities  of 
piano  wire  are  proverbial,  the  average  strength 
of  English  piano  wire  as  given  by  the  manu- 
facturers ran^iug  from  225  pounds  for  No.  12 
music  wire  gage,  which  is  O.020  inch  in  diam- 
eter, to  650  pounds  breaking  strength  for  No. 
22,  which  is  0.052  inch  in  diameter.  Keducci!  to 
the  square-inch  unit,  the  ultimnte  tensile  sirenijlli 
per  square  inch  woiilil  range  from  .100,000  pounds 
to  .140,000  pounds.  The  rumposilion  of  this  re- 
markable wire  is  as  follows;  Cartxin,  0.570; 
silicon,  o.ogo;  sulphur,  o.oil  ;  jihospliorus.  oniS; 
manganese.  0.425  An  analysis  of  another  wire 
of  unusual  sircnglh  known  as  "plow."  showing 
0828  per  cent  of  carl)on,  0.587  per  cent  of  man- 
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ganese,  0.143  per  cent  of  silicon,  0.009  per  cent 
of  sulphur.  0.030  per  cent  of  copper,  and  no  phos- 
phorus. The  tests  of  this  wire  ran  from  200.000 
pounds  per  square  inch  for  wire  o.  191  inch  in 
diameter  to  350,000  pounds  for  wire  0.093  inch 
in  diameter.  Of  course,  with  such  high  tensile 
strength  the  elongation  or  stretch  was  very 
small,  ranging  from  0.75  to  1. 1  per  cent  only. 

Billet  Yard. —  The  bulk  of  the  wire  and  wire 
nails  of  commerce  are  manufactured  from  Bes- 
semer billets.  Open-hearth  billets  are  worked  up 
into  rods  for  the  manufacture  of  chain,  for  spe- 
cial grades  of  wire,  and  for  various  finished 
oroducts  in  which  high  tensile  strength  is  called 
'or.  In  each  rod  mill  billet  continuous-heating 
furnaces  are  continually  at  work.  The  billets, 
which  are  4x4  inches  in  section  and  36  inches 
in  length,  are  fed  transversely  into  the  furnace, 
side  by  side.  They  are  pushed  through  the  fur- 
nace door  by  a  hydraulic  charging  machine,  and 
by  the  time  they  have  been  heated  to  the  proper 
temperature  for  rolling,  they  are  pushed,  one 
after  the  other,  out  through  the  rear  door  of  the 
furnace,  and  fall  upon  a  conveyor,  by  which  they 
are  carried  down  into  the  rod  mill. 

Roughing  Mill. —  The  roughing  mill  consists 
of  eight  pairs  of  rolls,  in  which  the  billet  is 
reduced  from  a  4-inch  x  4-inch  section  to  a 
three  fourth  inch  square  section,  and  it  is  in  this 
mill  that  the  steel  receives  the  first  instalment 
of  that  thorough  mechanical  working  which  con- 
tributes so  greatly  to  its  ultimate  tensile  strength. 
Each  pair  of  rolls  is  placed  at  an  increasing  dis- 
tance from  the  one  that  precedes  it,  in  order 
to  allow  for  the  increase  in  length  due  to  the 
decrease  of  section  of  the  billet.  It  has  been 
found,  moreover,  that  by  changing  the  shapes 
of  the  grooves  in  the  successive  pairs  of  rolls, 
making  them  alternately  square  and  oval,  oval 
and  round,  etc.,  there  is  not  only  an  economy 
of  power  secured,  but  a  more  thorough  working 
or  manipulation  of  the  metal  is  obtained,  and  its 
qualities  are  proportionately  improved.  In  the 
eighth  set  of  rolls,  or  "pass,"  as  it  is  technically 
known,  the  grooves  are  three  quarters  of  an 
inch  square.  From  these,  the  last  pair  of  rough- 
ing rolls,  the  rods  are  carried  to  the  finishing 
mill. 

Finishing  Mill— In  this  mill  the  wire  rods 
are  given  ten  more  passes  and  brought  down  to 
the  required  dimensions.  The  finishing  mill 
generally  lies  at  right  angles  to  the  roughing 
mill ;  and  instead  of  the  rods  passing  through 
pair  after  pair  of  rolls  in  a  continuous  straight 
line,  they  pass  through  the  successive  rolls  in 
alternating  directions,  describing  half-circles  be- 
tween each  pair.  In  order  to  guide  the  rods  into 
the  proper  rolls,  workmen  stand  between  each 
pair,  and  as  the  rod  issues  from  the  rolls  it  is 
seized  with  a  pair  of  tongs,  bent  around  through 
a  half-circle  and  fed  to  the  next  "pass."  Con- 
sequently, when  a  rod  mill  is  in  full  blast,  it 
presents  one  of  the  most  curious  and  attractive 
sights  that  can  be  seen  in  any  rolling  mill. 
Owing  to  the  rapid  decrease  in  section  and  in- 
crease in  length,  as  the  rod  passes  through  the 
successive  rolls,  it  is  necessary  that  the  speed  of 
the  successive  rolls  be  increased;  and  by  the  time 
the  rod  issues  from  the  tenth  roll  of  the  finish- 
ing mill,  it  is  traveling  at  a  speed  of  1.350  feet 
per  minute,  or  about  15  miles  an  hour.  As 
the  whole  of  the  rolling  down  from  the 
4-inch  X  4-inch      billet      to     the      finished      rod. 


which  will  be,  say  13-64  of  an  inch  in  diameter, 
is  done  at  one  heat,  it  can  be  understood  that 
the  scene  is  extremely  picturesque.  In  order 
to  protect  the  men  who  stand  between  the  pairs 
of  rolls  and  direct  the  course  of  the  rods,  a 
series  of  curved  semicircular  guards  or  shields 
are  fastened  upon  the  iron  floor  of  the  mill. 
The  amount  of  working  to  which  the  steel  is 
subjected,  and  the  great  horse  power  that  is 
required  to  perform  this  duty,  may  be  judged 
from  tlie  fact  that  the  billet,  which  at  the  first 
pass  through  the  mills  was  4  inches  x  4  inches  in 
section,  and  only  3  feet  long,  as  it  issues  from 
the  last  pair  of  rolls  is  a  scant  quarter  of  an  inch 
in  diameter  and  measures  no  less  than  1,189  feet, 
or  not  far  from  a  quarter  of  a  mile  in  length. 
As  the  rods  leave  the  last  pair  of  rolls,  the  ends 
are  caught  up  and  attached  to  the  drums  of  a  set 
of  reels,  on  which  they  are  wound  up  into  a 
convenient  coil  for  further  handling.  As  soon 
as  the  coil  is  completed,  it  is  dropped  from  the 
reel  onto  the  floor  of  a  conveyor,  by  which  it  is 
carried  to  the  wire  mill. 

Wire  Drazuing. —  Up  to  this  point  the  product 
is  known  by  the  technical  name  of  "rods,"  and 
it  is  only  after  it  has  been  drawn  down  in  the 
dies  that  it  is  known  commercially  as  "wire." 
Wire  drawing  has  the  advantage  of  permitting 
the  production  of  a  much  smaller  wire  than 
could  be  produced  under  the  rolls,  while  the 
.very  process  of  drawing  down  the  wire  greatly 
enhances  its  physical  qualities,  increasing  the 
tensile  strength  to  a  truly  remarkable  degree. 
The  wire-drawing  machine  consists  of  a  stout 
bench,  on  which  is  mounted  a  strong  cast-iron 
drum,  on  which  the  wire  is  wound  as  i*  is  drawn 
through  the  plate.  The  draw  plates,  or  die 
plates,  as  they  are  called,  are  stout  blocks  of 
cast  steel  which  are  perforated  with  conical 
holes,  carefully  gauged  to  the  exact  desired  size 
of  the  wire.  The  holes  have  a  slight  taper,  the 
wire,  of  course,  entering  at  the  larger  end  of  the 
hole.  The  coil  of  wire  is  placed  on  a  spool 
located  on  the  floor  of  the  shop  near  the  bench, 
and  the  end  of  the  wire  having  been  swaged 
down,  it  is  passed  through  the  die  plate  and 
attached  to  the  drum,  which  then  proceeds  to 
wind  up  the  wire  until  the  whole  coil  has  been 
drawn  down.  As  the  wire  drawing  is  done  cold, 
it  can  be  well  understood  that  with  several  score 
of  these  machines  running  at  the  same  time, 
it  requires  very  powerful  motive  power  to  drive 
the  mill.  After  it  has  been  drawn  down,  it  is 
necessary  to  remove  the  strains  in  the  wire,  and 
it  is  accordingly  taken  to  the  annealing  room, 
where  it  is  loaded  into  large  annealing  pots. 
After  the  pot  is  filled,  it  is  carefully  sealed  with 
sand  to  exclude  the  air,  and  the  wire  is  exposed 
to  a  steady  heat  for  a  period  of  from  eight  to 
nine  hours.  Of  the  total  product,  part  is  now 
ready  for  the  open  market  without  any  further 
treatment,  a  small  portion  of  it  is  sent  to  the 
galvanizing  room  to  be  galvanized,  and  a  large 
proportion  of  it  goes  to  the  nail  mill  to  be  made 
up  into  wire  nails  or  barbed  wire. 

Nail  Mill. —  In  the  nail  mill  each  separate 
machine  is  capable  of  turning  out  from  150  to 
500  finished  nails  per  minute.  In  front  of  each 
machine  is  a  reel,  upon  which  the  coil  of  wire 
is  placed.  One  end  of  the  wire  is  led  into  the 
machine,  and  as  the  power  is  thrown  on.  one  sees 
the  wire  disappear  through  a  small  hole  in  the 
massive   vertical   casting;   while   to   the   accom- 


1.  Wirc-nail  Machini.-,  tapacity  ijodo-l)  Nails  per  Miinilc. 

2.  Mailiine  for  MaUint;  ISarUi-il  Wiri'. 


1.  Wiic-iKiil    W'.iiilioust',  ciipiicity,  7,000  tons. 

2.  Wire-nail   Making.     8,000  tons  per   iiiontli   made   in   this   shop. 
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paniment  of  a  rapid  succession  of  blows,  a 
stream  of  the  finished  wire  nails  begins  to  pour 
out  of  the  side  of  the  machine  into  small  iron 
boxes  placed  to  receive  them.  The  wire  first 
passes  between  two  pairs  of  horizontal,  grooved 
wheels,  which  are  pressed  firmly  together  to 
give  the  required  tension  to  the  wire  as  it  is 
drawn  into  the  machine  after  each  finished  nail 
has  been  formed  and  cut  off.  The  nail  is  pointed 
by  the  action  of  a  pair  of  pliers  with  V-shaped 
cutting  edges,  and  the  head  is  formed  up  by  the 
action  of  a  very  powerful  cam-operated  member, 
which  strikes  a  hammer-like  blow.  As  each  nail 
is  finished,  the  wire  is  gripped,  and  enough  of  it 
drawn  forward  to  form  another  nail.  The  3-D 
fine  nails  are  turned  out  at  the  rate  of  500  per 
minute,  and  the  large  60-D  nails  at  the  rate  of 
150  per  minute.  The  boxes  of  finished  nails 
are  covered  up  and  taken  to  big,  revolving  iron 
cylinders,  known  as  rumblers,  where  they  are 
rolled  over  and  over,  the  nails  being  thrown 
against  each  other  and  against  the  sides  of  the 
cylinders  and  receiving  that  high  polish  which 
characterizes  the  finished  product.  The  time 
during  which  they  are  treated  in  the  rumblers 
varies  according  to  the  size  and  quality  of  the 
wire.  A  certain  amount  of  sawdust  is  al.so  used 
during  this  process,  in  order  to  clean  the  nails 
thoroughly  of  grease  and  dirt.  The  nails  are 
then  loaded  into  lOO-pound  kegs,  stenciled  with 
the  size  and  weight  of  the  nails  and  the  makers' 
name,  and  taken  to  the  warehouse. 

Barbed  Wire. —  In  the  barlied  wire  shop  back 
of  the  "barb*  machine  are  placed  four  coils  of 
wire,  carried  on  reels.  The  wire  from  two 
spools  serves  to  form  the  strands,  and  the  wire 
from  the  other  two  spools  is  used  for  the  "barb.* 
The  two  strand  wires,  which  are  heavier  than 
the  others,  are  led  between  a  pair  of  friction 
wheels,  and  drawn  to  proper  tension.  They  are 
then  met  by  the  two  other  strands,  which  are  led 
in  transversely,  one  on  either  side.  At  stated 
intervals  of  a  few  inches,  according  to  the  spac- 
ing of  the  barbs,  a  pair  of  revolving  fingers 
catch  the  two  barb  wires  and  give  them  a  twist 
around  one  of  the  strand  wires,  and  at  the  con- 
clusion of  the  twist  two  pairs  of  shears  cut  the 
ends  of  the  barb  diagonally,  giving  them  the 
desired  sharp  points.  The  two  wires  next  pass 
downwardly  around  an  idler,  and  then  horizon- 
tally into  a  combined  winding  and  twisting  frame. 
The  frame  itself  revolves  on  a  horizontal  axis 
parallel  with  the  machine,  and  serves  by  its 
revolution  to  twist  the  two  strands.  On  a  shaft 
arranged  transversely  within  this  frame  is  car- 
ried the  barbed-wire  spool,  on  which  the  finished 
product  is  wound  ready  for  the  market.  When 
it  is  once  started,  the  operation  is  continuous 
and   extremely    rapid.     See   also    Steel   M.^NU- 

FACTURE. 

Steel-wool,  a  material  largely  used  as  a 
substitute  for  sand  paper  or  emery  paper,  for 
polishing  metal  or  wood  surfaces.  The  mate- 
rial is  composed  of  sharp-edged  steel  threads, 
curled   like   wool. 

Steel-yard.      See  T!ai,.\n-ce. 

Steele,  stcl.  Flora  Annie  Webster,  English 
novelist:  b.  Harrow.  Middlesex,  2  April  1S47. 
She  lived  in  India  until  1889,  was  provincial 
inspector  of  government  and  aided  schools  in 
Punjab,  and  for  several  years  a  member  of  the 
educational  committee.  She  was  married  to  a 
Bengal   civilian    in    1867.     Her   publications   in- 


clude: <Wide-a- Wake  Stories'  (1884)  ;  'From 
the  Five  Rivers'  (1893)  ;  'Tales  from  the  Pun- 
jab' (1894);  'On  the  Face  of  the  Waters' 
(189s),  a  work  of  much  power;  'The  Hosts  of 
the  Lord'  (1900)  ;  'Voices  in  the  Night'  (1900) 
etc. 

Steele,  Sir  John,  Scottish  sculptor:  b. 
Aberdeen  18  Sept.  1804;  d.  Edinburgh  15  Sept. 
1891.  He  received  his  art  education  in  the 
Royal  Academy,  Edinburgh,  and  also  in  Rome. 
In  the  competition  for  a  statue  of  Sir  Walter 
Scott  he  was  chosen  to  execute  the  seated  figure 
for  the  Scott  Monument  in  Edinburgh,  and 
from  the  time  of  its  unveiling  (1846)  his  pro- 
fessional success  was  assured.  Among  his  bet- 
ter known  works,  also  in  Edinburgh,  are  the 
statues  of  Wellington  (1852),  Prof.  Wilson. 
Allan  Ramsay,  Thomas  Chalmers,  Queen  Vic- 
toria, and  the  Scottish  memorial  to  the  prince 
consort,  on  the  completion  of  which  (1876)  the 
artist  was  knighted. 

Steele,    Sir    Richard,    British    author:    b. 
Dublin    March    1672;    d.    Carmarthen,   Wales,    I 
Sept.    1729.     He   left   Oxford   without   takuig   a 
degree,  for  some  time  rode  as  a  private  trooper 
in    the    dragoon    guards,    obtained    an    ensigncy 
in  the  foot  guards,  and  wrote  as  his  first  comedy, 
the  'Funeral,'  or  'Grief  a-la-mode,'  which  was 
acted     in      1701,     with     considerable     success. 
Through  the  recommendation  of  Addison,  whom 
he   had    known    at    Charter-house,    he    was    ap- 
pointed, in  the  beginning  of  the  reign  of  Anne, 
to  the  post  of  writer  of  the   London   'Gazette.' 
His  comedy  of  the  'Tender  Husband'  (in  which 
Addison  had  some  hand)  appeared  in  1703.  and 
his   'Lying   Lover'   in  1704.     In   1709  he  began 
the    periodical    paper    so    celebrated    under    the 
title   of   the    'Taller'     (q.v.).     The   majority   of 
the  papers  in  this  periodical  are  by  Steele,  but 
a  considerable  number  are  wholly  or  partly  by 
Addison,    and    one    or    two    by    other    writers. 
Early   in    1711    the    'Tatler'    was   succeeded   by 
the    still    more    celebrated    'Spectator'     (q.v.). 
The  'Spectator'  terminating,  Steele  commenced, 
in  March   1713,  the   'Guardian,'   which  was  fol- 
lowed in  October  of  the  same  year  by  a  political 
periodical    called    the    'Englishman.'      By    this 
time  he  had  taken  to  active  political  life,  having 
been    returned    to    Parliament    as    member    for 
Stockbridge    in    August    1713-     I"    March    1714, 
he  was  expelled  the  House  for  an  alleged  libel 
in  the  last  number  of  the  'Englishman,'  and  in 
another  paper  called  the   'Crisis.'     On  the  ac- 
cession  of   George   I.    he   received   the   appoint- 
ments   of    surveyor    of    the    royal    stables,    and 
governor    of    the    king's    comedians,    and    was 
knighted     (1715).     He    had    again    entered    the 
House  of  Commons   as  member   for    Borough- 
bridge.     Always   engaged    in    some    scheme    or 
other,    few    or    none    of    which    succeeded,    he 
wasted   his    regular   income   in   the   anticipation 
of  a  greater,  until  absolute  distress  was  the  con- 
seciuence.     In    1720   his    patent    as   governor   of 
the  royal  comedians  was  revoked.     He  appealed 
to  the  public,   in  a  paper  called  the   "Theatre,' 
which  he  had  begun  tn  publish  at  the  beginninff 
of    1720,   a    week   or   two   before   the   event    re- 
ferred to.     He  was  restore<l.  the  following  year, 
to  his  authority  over  Drury  Lane  Theatre,  and 
soon  after  wrote  his  comedy  of  the   'Conscious 
Lovers.'  on  a  hint  from  Terence.     This  piece  lie 
dedicated  lo  the  king,  who  rewarded  the  author 
with    £500.     See    the    'Life'    by    Ailken    (1889). 
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and  by  Dobson  (1886),  who  also  edited  'Se- 
lected  Works'    (1885). 

Steelhead,  a  fish.    See   Salmon. 

Steelton,  stel'ton,  Pa.,  borough,  Dauphin 
County ;  on  the  Susquehanna  River,  the  Penn- 
sylvania Canal,  and  on  the  Philadelphia  &  R., 
and  the  Pennsylvania  R.R's;  three  miles  east  of 
Harrisburg.  An  electric  line  connects  the 
borough  with  Harrisburg.  In  1866  the  place 
was  laid  out  under  the  name  of  Baldwin ;  later 
it  was  called  Steel-Works  P.  O.,  and  in  1880 
it  was  incorporated  under  its  present  name. 
The  chief  industrial  establishments  of  the  place 
are  owned  by  the  Pennsylvania  Steel  Company, 
who  have  bridge  and  construction  works,  sev- 
eral blast  furnaces,  and  rail  and  blooming  mills. 
Other  manufactories  are  lumber  mills,  several 
flour  mills,  brick  works  and  machine  shops. 
The  public  school  was  erected  by  the  Steel 
Company.  The  national  bank  has  a  capital  of 
$75,000.     Pop.    (1890)    9,250;    (1900)    12,086. 

Steen,  stan,  Jan  Havickz,  Dutch  painter: 
b.  Leyden  1626;  d.  1679.  He  studied  under 
Nicolas  Knupfer,  Van  Ostade,  and  Van  Goyen, 
and  married  the  daughter  of  the  latter.  From 
the  conflicting  accounts  of  his  career  it  appears 
that  he  was  at  one  time  a  tavern-keeper,  and 
the  tradition  is  that  he  led  a  drunken  and  dis- 
solute life ;  but  in  disproof  of  this  his  numerous 
paintings  attest  that  he  must  have  been  a  la- 
borious and  careful  worker.  He  stands  in  the 
foremost  rank  among  Dutch  painters  alike  as 
regards  execution,  composition,  and  color,  and 
the  action,  gestures,  and  expression  of  his 
figures;  while  his  composition  is  always  full  of 
spirited  suggestiveness  and  genial  humor.  In 
the  British  National  Gallery  he  is  represented 
by  *The  Music  Master,'  but  his  chief  paintings 
are  to  be  seen  in  the  galleries  of  The  Hague 
and  Amsterdam.  Consult  Van  Westrheene,  *Jan 
Steen,   Etude  sur  I'Art'    (1856). 

Steendatn,  stan'dam,  Jacob,  Dutch  poet  of 
New  Netherland:  b.  Holland  1616;  d.  (possibly 
in  Batavia)  after  1671.  He  was  for  15  years  in 
the  employ  of  the  West  India  Company;  in 
1641.  while  in  its  service  went  to  Guinea,  where 
he  was  present  at  the  capture  of  Fort  Axem 
from  the  Portuguese;  returned  in  1649  to  Hol- 
land ;  and  in  1649-50  published  in  3  parts  a 
collection  of  his  poems  as  "Den  Distelvink' 
('Thistle-finch,'  or  <Gold-finch').  About  1652 
he  went  to  New  Netherland.  The  colony  was 
then  harassed  by  encroachments  on  the  part 
of  New  England,  and  Holland  was  quite  indif- 
ferent to  its  v/elfare.  Steendam  then  wrote 
(1659)  'Klagt  van  Nieuw-Amsterdam'  ('The 
Complaint  of  Hew  Amsterdam'),  the  first  bit  of 
verse  written,  so  far  as  is  knovvfu,  in  the  colony. 
This  with  two  other  poems  by  him,  may  be 
found  in  Murphy's  'Anthology  of  New  Nether- 
land' (printed  for  the  Bradford  Club  1865). 
Steendam  belonged  to  the  school  of  Jacob  Cats ; 
his  verses  are  rugged  and  often  crude,  and  for 
their  literary  merit  simply  would  claim  no  great 
attention.  He  had  left  the  colony  by  1663,  and 
in  1665  went  to  the  East  Indies.  Consult  the 
above-mentioned  work  by  Murphy,  which  con- 
tains a  memoir  and  parallel   verse-translations. 

Steenstrup,  stan'stroop,  Johann  lapetus 
Smith,  Norwegian  zoologist  and  archa;logist; 
b.  Vang  8  March  1813;  d.  Copenhagen  20  June 
1897.       From    1845    until    his    retirement    from 


active  duties  in  1885  he  was  professor  of  zoology 
and  director  of  the  zoological  museum  at  Copen- 
hagen. He  was  a  busy  investigator  and  wrote 
treatises  on  a  wide  range  of  subjects,  from  para- 
sitic crabs  and  the  change  in  the  position  of  the 
eyes  in  flounders,  to  peat-bogs  and  the  prehis- 
toric remains  known  as  kitchen-middens.  He 
wrote  also:  'Yak-Lungta  Bracteaterne'    (1892). 

Steenwyck,  stan'vik,  Henrik  van,  Dutch 
painter-  b.  Steenwyck  1550;  d.  Frankfort-on- 
Main  1603.  He  excelled  in  the  execution  of 
church  interiors  and  was  a  master  of  both  linear 
and  aerial  perspective.  His  son.  Hendrik,  called 
"the  young  Steenwyck,"  was  born  about  1589, 
and  became  the  friend  of  Vandyke,  for  whom 
he  is  said  to  have  painted  architectural  back- 
grounds. He  died  in  London,  in  what  year  is 
unknown,  but  it  must  have  been  subsequently  to 
1647. 

Steeple,  in  architecture,  any  tower-like 
structure  attached  to  a  church,  whether  a  tower 
proper  or  spire  or  a  combination  of  tower  and 
spire  or  tower  and  lantern.     See  Spire. 

Steeple-bush.    See  Hardback. 

Steeplechasing,  so  called  from  the  fact  that 
the  riding  involves  steep  hill  climbing  or  that 
the  riders  had  a  distant  church  steeple  as  a  goal 
which  they  reached  regardless  of  the  country 
over  which  they  might  be  obliged  to  travel. 
Steeplechase  racing  is  most  exciting  as  the  ob- 
stacles over  which  the  horses  are  obliged  to  jump 
necessitates  great  danger.  The  Great  National 
Steeplechase  of  Liverpool  is  a  great  English 
racing  event.  It  was  established  in  1839.  The 
Meadowbrook  Club  in  the  United  States  is  the 
pioneer  of  steeplechasing. 

Steerage,  in  passenger  steamships,  the 
name  given  an  apartment  which  is  separated 
from  the  other  cabins  by  a  partilrion  or  bulk- 
head. The  steerage  is  assigned  to  the  cheapest 
class  of  passengers.  Steerage  is  also  used  to 
express  the  effort  of  the  helm.  Steerage-way 
implies  a  sufficient  degree  of  motion  communi- 
cated to  a  ship  for  her  to  become  susceptible 
of  the  effects  of  the  helm  in  governing  her 
course. 

Steevens,  ste'venz,  George,  English  Shake- 
perian  critic:  b.  Poplar,  London,  10  May  1736; 
d.  Hampstead  22  Jan.  1800.  He  was  educated 
at  Eton  and  King's  College,  Cambridge,  but  did 
not  take  a  degree,  and  in  1766  published  'Twenty 
of  the  Plays  of  Shakespeare'  in  four  volumes. 
After  this  he  was  associated  with  Dr.  Johnson  in 
an  edition  of  Shakespeare  published  in  1773. 
He  then  prepared  (1793)  a  corrected  text,  with 
notes  of  the  dramatist's  works  in  15  volumes, 
which  long  remained  the  standard  edition.  He 
made  many  enemies  by  his  acrimonious  and  ill- 
natured  attacks  on  contemporary  editors  and 
others,  but  his  contribution  to  Shakespearian 
criticism  has  permanent  value. 

StefFani,  sta-fa'ne.  Agostino,  Abbate,  Ital- 
ian composer:  b.  Castlefranco,  Venice,  1655;  d. 
Frankfort-on-Main  1730.  He  received  his  mu- 
sical training  in  Venice  and  Munich  in  which 
latter  city  he  was  appointed  Director  of  the 
Grand-ducal  Concerts  (1681)  ;  and  after  the  pro- 
duction of  his  opera  'Servio  Tullio'  in  1688, 
chapel  master  to  the  court  of  Hanover.  In  that 
capacity  he  did  much  to  improve  the  religious 
music    of   his    day.     His    Italian    operas,   which 
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were  produced  with  brilliant  stage  setting  at 
Herrenhanscn  Castle,  were  also  translated  into 
German  and  performed  at  Hamburg-  (1690). 
Fine  as  arc  his  operas,  his  chamber  music,  much 
of  it  set  to  Italian  words,  is  even  richer  in 
melody  and  tonal  expression.  Later  in  life  he 
became  more  and  more  engrossed  in  his  dip- 
lomatic duties,  resigned  to  Handel  his  office 
of  chapel  master  (1710)  and  was  appointed 
councillor  by  the  Grand-duke  Palatine,  and,  by 
the  pope,  prothonotary  and  Bishop  of  Spizza 
(m  partibus).  He  applied  himself  henceforth 
to  his  civil  and  religious  functions,  in  pursuance 
of  which  he  made  his  last  visit  to  Italy  in  1729. 
Those  works  of  his  which  have  been  printed 
include:  <Psalmodia  Vespertina,  for  Eight 
Voices'  (1674)  ;  'Sonate  da  Camera  a  due 
violine,  alto  e  continuo'  (1679)  ;  'Duetti  da 
Camera  a  soprano  e  contralto*   (1683)  ;  etc. 

Steg"ocepha'Ha,  one  of  the  primary  divi- 
sions of  tlie  amphibia,  sometimes  considered  as 
a  sub-class,  sometimes  as  an  order,  especially 
characterized  by  the  great  development  of  dermal 
or  superficial  bones  on  the  dorsal  surface  of 
the  head.  Being  totally  extinct  and  consequently 
known  only  from  their  skeletal  remains  many 
questions  concerning  their  relationships  remain 
open.  Many  of  tlie  stegocepliali  were  of  sala- 
mander-like form,  with  broad,  flattened  head, 
simple,  weak  paired  limbs  of  the  typical  penta- 
dactyl  type  and  a  more  or  less  elongated  tail. 
Some  were  lizard-like  with  stronger  limbs. 
Some,  like  Ophidcrpcton,  lacked  limbs  and  were 
serpentine  in  form.  Many  are  known  to  have 
passed  through  branchiate  larval  stages  and 
some,  like  the  Branchiosaurida,  retained  the 
gills  throughout  life.  Many  of  the  large  laby- 
rinthodonts  had  rudimentary  tails  and  must  have 
been  somewhat  frog-like  in  aspect.  One  re- 
markable form,  the  Dissorophus  midtkiiutus 
from  the  Permian  formation  of  Texas,  is  de- 
scribed by  Prof.  Cope  as  having  Ixirne  an  arma- 
dillo-like carapace  on  the  back.  The  roofing 
bones  of  the  head  were  numerous  and  covered 
the  temporal  fossa  as  well  as  the  cranium.  In 
some  of  tlie  larger  forms  they  were  much  sculp- 
tured and  excavated  for  the  accommodation  of 
mucous  canals.  The  large  eyes  were  supported 
by  a  ring  of  sclerotic  bones,  found  well  de- 
veloped at  the  present  day  only  in  the  eyes  of 
some  birds.  In  the  middle  of  the  cranial  roof 
between  the  two  parietal  bones  was  the  conspic- 
uous pineal  foramen  supposed  to  have  lodged 
a  functional  median  eye.  The  nostrils  were 
situated  near  the  tip  of  the  snout  and  the  in- 
ternal nares  in  the  anterior  part  of  the  palate. 
The  base  of  the  skull  was  imperfectly  ossified, 
but  there  was  a  well-developed  basi-occipital 
bone  with  usually  two  occipital  condyles.  This 
deficiency  of  bone  was  supplied  by  the  large  su- 
perficial parasphennid.  The  lower  jaw  was 
complex  and  the  occurrence  of  an  infradentary 
bone  is  especially  noteworthy.  Teeth  of  a  sim- 
ple, conical,  partly  hollow  form,  or  with  the 
walls  fluted  or,  as  in  the  labyrinthodonts  (q.v.), 
complexly  folded,  existed  on  the  jaws  and 
palate.  The  notochord  generally  persisted  and 
the  vertebra:  consisted  of  mere  bony  shells  or 
were  better  ossified  and  formed  of  alternating 
intercentra  and  pleurocentra  supporting  the 
nrrmal  and  neural  arches  or  were  otherwise  seg- 
'niiited.  There  was  never  more  than  a  single 
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sacral  vertebra.  Scapula,  coracoid,  claWde  and 
interclavicle,  were  always  present  in  tlie  shoulder 
girdle  and  traces  of  a  sternum  sometimes  appear. 
Likewise  an  ischium,  ilium  and  sometimes  a 
pubis  have  been  found  on  each  side  of  the  pelvis. 
Both  fore  and  hind  limbs  were  simple  and 
salamander-like,  the  carpus  and  tarsus  unossi- 
fied  in  the  smaller  species  and  presenting  all  of 
the  primitive  elements  with  two  or  three  centra- 
lia  in  Archcgosaurus  and  other  larger  forms. 
Ribs  were  simple  and  never  joined  the  sternum. 
Some  forms  like  Brancliiosaunis  were  covered 
with  an  armor  of  scales. 

The  stegocephali  were  the  first  vertebrates  to 
leave  the  water  and  assume  more  or  less  com- 
pletely terrestrial  habits ;  they  were  the  first 
whose  limbs  departed  from  the  fin  type  and 
became  pentadactyl :  their  nasal  passages  show 
that  they  breathed  air  and  they  probably  had 
lungs ;  their  teeth  indicate  a  flesh  diet,  probably 
consisting  chiefly  of  fish.  Footprints  of  stego- 
cephali are  found  in  abundance  in  rocks  repre- 
senting the  muddy  shores  of  the  Carboniferous 
Period  and  remains  of  these  creatures  are  found 
from  the  Lower  Carboniferous  through  the 
Permian  and  in  the  Triassic  in  Europe  and 
America.  They  are  especially  abundant  in  tlie 
Permian  of  Texas  from  which  many  interesting 
forms  have  been  taken.  Paleontologists  differ 
on  the  question  of  their  origin,  some  considering 
them  descendants  of  the  crossopterygians,  others 
of  the  Dipnoans.  Whatever  their  origin  the 
stegocephali  formed  the  starting  point  for  all 
terrestrial  and  air-breathing  vertebrates,  prob- 
ably first  giving  rise  to  primitive  reptiles  like  the 
cotylosauria,    becoming    themselves    extinct. 

Consult:  Crcdncr,  <13ie  Urvierfiissler' ; 
Naturw.  Wochenschrift,  (Berlin  1891 )  :  Cope, 
".American  Naturalist'  (1884);  Woodward, 
"Vertebrate    Paleontology'     (Cambridge    1898). 

Stegosau'ria,  a  group  of  dinosaurs  (q.v.). 

Stein,  stin,  Charlotte  von,  German  writer, 
friend  of  Goethe  (q.v.)  :  b.  Weimar  25  Dec. 
1742;  d.  there  6  Jan.  1827.  She  was  married 
in  1764  to  the  duke"s  master  of  the  horse.  Her 
friendship  with  Goethe  was  broken  suddenly 
after  his  return  from  Italy  (1788).  Goethe's 
'Letters'  to  her  were  first  published  in  1848-51, 
edited  by  Schott.  A  final  collection  was  printed 
by  the  Goethe  Society  in  1886.  She  wrote  a 
tragedy,  <Dido'  (1867:  ed.  by  Dimtzcr).  Con- 
sult the  'Life'  by  Duntzer  (1874). 

Stein,  Heinrich  Friedrich  Karl,  German 
statesman:  b.  Nassau  26  Oct.  1757;  d.  Kappeii- 
berg,  Westphalia,  29  June  18.^1,  He  studied  at 
Gottingen,  entered  the  mining  deparlmeni  of 
the  Prussian  government,  became  liead  of  the 
mines  and  manufactures  (1784)  department  in 
Westphalia,  visited  the  mining  districts  of  ICng- 
laiid  in  1786,  became  president  of  the  provincial 
chambers  of  Westphalia  in  171/).  and  a  minister 
of  state  in  1804.  I'or  the  severity  of  his  crit- 
icisms on  the  administration  he  was  dismissed 
(1807),  but  in  a  few  months  he  was  recalled, 
with  power  to  introduce  his  reforms.  .Accord- 
ingly lie  abolished  serfage  by  edict.  ina<le  mili- 
tary .service  obligatory  on  all  classes,  and  rear- 
ranged the  financial  and  administrative  affairs. 
By  means  of  these  reforms  he  laid  llic  basis  of 
Prussia's  future  greatness,  but  in  less  than  a 
year  he  was  proscribed  by  Napoleon  and  dis- 
missed from  office.     He  afterward  visited  Saiul 
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Petersburg,  and  was  instrumental  in  bringing 
.-ibout  tbe  coalition  which  crushed  Napoleon. 
When  the  military  struggle  was  over  he  spent 
his  life  in  retirement.  Consult:  Pertz,  'Das 
Leben  des  Ministers  Freiherrn  von  Stein' 
(1849)  ;  Stern,  'Stein  und  sein  Zeitalter' 
(1855)  ;  Seeley,  'Life  and  Times  of  Stein' 
(1878)  ;  Meier,  'Die  Reform  der  Verwaltungs- 
organisation  unter  Stein  und  Hardenberg' 
(1881)  ;  and  the  popular  biographies  by  Ncu- 
bauer  (1894)  and  Bauer  (1895). 

Steiner,  sti'ner,  Bernard  Christian,  Ameri- 
can educator:  b.  Guilford,  Conn.,  13  Aug. 
1867;  was  graduated  from  Yale  in  1888; 
was  a  fellow  in  history  at  Johns  Hopkins, 
1890-1  ;  instructor  in  history  at  Williams  Col- 
lege, 1891-2 ;  instructor  of  history  at  Johns  Hop- 
kins, 1893,  and  associate  professor  there  since 
1894.  He  was  dean  and  professor  of  constitu- 
tional law,  Baltimore  University,  1897-igoo,  and 
has  been  dean  and  professor  of  public  law  in  the 
Baltimore  Law  School  since  1900.  Since  1892 
he  has  been  librarian  of  the  Enoch  Pratt  Free 
Library.  His  publications  include  'Education  in 
Connecticut'  (1893);  'Citizenship  and  Suffrage 
in  Maryland'  (1895);  'Institutions  and  Civil 
Government   of  Maryland'    (1899)  ;   etc. 

Steinheil,    stin'hil,    Karl    August,    German 

physicist  and  astronomer  ;  b.  Rappoltsweiler,  Al- 
sace, 12  Oct.  1801 :  d.  Munich  12  Sept.  1870. 
After  completing  a  course  in  law  at  the  L^niver- 
sity  of  Erlangen,  and  courses  in  astronomy  at 
Gottingen  and  Konigsberg,  he  was  appointed  to 
the  chair  of  physics  and  mathematics  in  the 
University  of  Munich.  He  later  entered  the  ser- 
vice of  the  Austrian  government,  becoming  espe- 
cially noted  for  his  development  and  perfection 
of  the  telegraph  system,  a  service  which  he  also 
rendered  to  the  Swiss  government  a  few  years 
later.  In  1836  he  built  the  first  printing  tele- 
graph, invented  an  electro-magnetic  telegraph, 
the  electrical  clock,  a  special  pyroscope,  and 
brought  out  the  first  daguerreotype  picture  in 
Germany.  He  also  invented  several  optical  in- 
struments, and  in  1854  began  the  manufacture 
of  optical,  astronomical,  and  photographic  ma- 
terials, and  it  was  in  his  factory  that  the  tele- 
scopes in  the  observatories  of  Upsala.  ^lann- 
heim,  Leipsic,  etc.,  were  made.  Steinheilite  or 
iolite,  a  transparent  mineral,  was  named  after 
him. 

Steinheil,  Louis  Charles  Auguste,  Alsatian 
painter:  b.  Strasburg  26  June  1814:  d.  Paris  17 
May  1885.  He  studied  with  Decaisne  and 
painted  in  nearly  every  medium,  but  gave  espe- 
cial attention  to  glass  painting  and  church  deco- 
ration. In  1876  he  was  commissioned  to 
execute  frescoes  in  the  cathedral  of  Strasburg. 
Among  his  works  are  'St.  Philomela'  (1841)  ; 
'Mother'   (1847),  Nantes  Museum. 

Steinitz,  stin'  Its,  William,  German  chess 
player:  b.  Prague,  Bohemia,  14  May  1836:  d. 
New  York  12  Aug.  1900.  He  was  educated 
at  Prague  and  Vienna,  and  early  became  famous 
as  a  chess  player,  taking  prizes  at  Vienna  in 
1859,  i860,  and  1861.  In  1862  he  won  sixth 
prize  in  an  international  match  at  London  and 


in  1866  took  the  first  prize  in  the  tournament 
of  the  British  Chess  Association.  In  the  inter- 
national tournament  of  1872  at  London  he  won 
the  world's  championship  and  at  the  Vienna 
international  tournament  of  1873  he  beat  the 
world's  record  by  winning  16  straight  games. 
That  year  he  settled  in  London,  but  in  1882  re- 
moved to  the  United  States.  During  1885-91  he 
edited  the  'International  Chess  Magazine.'  In 
1890  he  won  the  world's  championship  for  a  sec- 
ond time ;  but  in  1894  and  1897  was  defeated  by 
Emmanuel  Lasker.  He  published  'The  Modern 
Chess  Instructor'    (1889). 

Steinmetz,  stln'mets,  Karl  Friedrich,  Prus- 
sian military  officer:  b.  Eisenach  27  Dec.  1796; 
d.  Landeck  4  Aug.  1877.  He  entered  the  army 
in  1812  and  fought  during  the  Napoleonic  cam- 
paigns of  1813-15.  In  1848  he  commanded  a 
regiment  of  the  Royal  Guards  at  Berlin  and 
gained  distinction  in  his  encounters  with  the 
populace.  The  same  year  he  fought  in  the 
Danish  campaigns.  In  the  Austrian  war  of 
1866  he  commanded  the  5th  army  corps  and 
defeated  the  Austrians  in  three  successive  en- 
gagements at  Nachod,  Skalitz  and  Schwein- 
schaeld,  27-29  June.  At  the  outbreak  of  the 
Franco- Prussian  war  he  was  appointed,  in  July 
1870,  to  command  of  the  right  wing  operating 
in  the  neighborhood  of  Metz  against  Hazaine, 
and  fought  at  Spichern,  Colombey-Nouilly.  and 
Gravelotte.  At  this  time  friction  arose  with 
other  officers  and  he  asked  to  be  relieved  of  his 
command,  which  was  acceded  in  September  1870, 
and  he  was  appointed  governor-general  of  Posen 
and  Silesia.  The  following  year  he  was  made 
(leld-marshal. 

Steinway,  stin'wa  (originally  Steinweg), 
Henry  Engelhard,  American  piano  manufac- 
turer: b.  W'olfshagcn,  Germany,  15  Feb.  1797; 
d.  New  York  1871.  He  learned  organ-build- 
ing and  piano-making  and  established  a  busi- 
ness at  Scesen,  near  the  Harz  Mountains,  but 
emigrated  to  the  United  States  in  1849.  and 
with  his  three  sons  was  employed  in  various 
piano  factories  in  New  York.  In  1853  he 
founded  the  firm  of  Steinway  &  Sons,  and  in 
1855  exhibited  a  square  piano  in  which  the 
American  iron  frame  was  combined  with  an 
overstrung  scale,  the  first  example  of  the  Stein- 
way system.  About  1S66  the  Steinways  began 
to  make  upright  pianos ;  their  instruments  ex- 
hibited at  the  Universal  Exhibition  of  1867 
became  models  for  Continental  manufacturers, 
while  later  improvements  have  enabled  the  firm 
to  take  rank  with  the  famous  older  makers  of 
Europe. 

Stel'la  Mi'ra.      See  Mir.v. 

Stell'hom,    Frederick    William,    American 
Lutheran   theologian :    b.    Hanover.   Germany.  2 
Oct.   1841.     He  was  graduated   from  Concordia 
College,    Fort    Wayne,    Ind..    in    1862,    was    or- 
dained   to    the    Lutheran   ministry   in    1865,   and 
held  two  pastorates,  1865-9.     He  was  a  professor; 
at    Northwestern   Lfniversity,    Wis..    1869-74;  *'J 
Concordia   College.    1874-81.   and  has  been  pro-' 
lessor  of  theology  and  German  at  Capital  Uni- » 
versity,  Ohio,  since  1881,  and  dean  of  the  theolog- 
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ical  seminary  of  the  same  institution  since  1903. 
He  has  pui)hshed  'Kurzgcfasstes  Worterbuch 
zum  Griecliischen  Neiicn  Testament'  (1886); 
'The  Error  of  Modern  Missouri'  (1897)  ;  'The 
Epistle  of  St.  Paul  tu  the  Romans  Briefly  Ex- 
plained'   (1899;. 

Stelvio,  stel've-o,  Austria,  a  lofty  Alpine 
pass  (9.042  feet),  between  the  Tyrol  and  Lom- 
bardy,  forming  part  of  the  great  military  road 
from  Milan  to  Innsbruck,  completed  by  the 
Austrian  government  in  1824.  It  is  33  miles 
long,  and  its  bridges  and  causeways,  and  ter- 
races cut  in  the  rock  are  especially  noteworthy. 
The  pass  is  remarkable  for  its  views  and  the 
grandeur  of  its  scenery.  It  can  only  be  utilized 
in  the  summer  season. 

Stem,  the  main  axis  of  a  plant.  Stems 
usually  bear  foliar  organs,  such  as  leaves,  but  in 
the  carrion-flower  (Stapclia),  and  in  some  other 
plants,  no  leaves  are  produced ;  and  in  cacti  the 
leaves  are  rarely  observed  because  they  are  early 
deciduous.  Though  there  are  stem-like  organs 
among  the  algae  and  fungi  (Tlmllofhylrs)  and 
liverworts  and  mosses  (Bryopliylcs),  true  stems 
are  found  only  among  the  club-mosses,  horse- 
tails, and  ferns  (Ptcridof>hytcs)  and  the  flower- 
ing plants  (Spcrmalopliytcs).  In  the  last  named 
group  the  stems  are  produced  by  the  develop- 
ment of  the  embryonic  plumule,  and  reach  their 
maximum  size  in  the  California  redwood  w^hich 
becomes  more  than  350  feet  tall  and  may  exceed 
20  feet  in  diameter. 

Stems  are  very  diverse  in  general  habit ;  they 
may  be  erect  and  unbranchcd  as  in  most  palms; 
erect  and  branched  as  in  pine  and  many  other 
trees;  scrambling  as  in  blackberries  and  rasp- 
berries; twining  as  in  morning-glory  and  hop; 
climbing  as  in  grape  and  Boston  ivy ;  creeping 
as  in  dewberry  and  periwinkle ;  and  with  many 
modifications  of  these  general  types.  They  are 
also  definable  according  to  duration  as  annual 
and  perennial;  and  according  to  structure  as 
herbaceous  and  woody.  These  are  also  modified 
in   nature. 

Botanists  favor  a  classification  which  deals 
with  the  character  of  foliar  organs  borne,  thus: 
(I)  leaf-bearing  stems,  generally  most  evident 
Niiice  they  bear  leaves,  are  consequently  aerial 
and  frequently  branched;  (2)  flower-bearing 
stems;  and  (3)  scale-bearing  stems,  which 
bear  rather  small,  more  or  less  leaf-like  but 
not  green  organs,  and  may  be  situated  above  or 
below  (he  surface  of  the  soil.  The  last  group 
rims  into  many  modifications,  such  as  rhizomes, 
tubers,  and  bulbs  below  ground,  and  the  buds 
of  trees  and  shrubs  above  ground.  They  are 
also  grouped  according  to  their  anatomical  struc- 
ture, as  will  be  made  evident  below. 

The  functions  of  stems  are  usually  to  lift 
the  leaves  and  flowers  off  the  ground  and  ex- 
pose them  to  light  and  air,  or  to  act  as  storage- 
organs  in  which  reserve  food  is  placed  until 
needed.  While  the  epidermis  remains  green, 
aerial  stems  can,  and  do,  perform  ihe  functions 
of  leaves  in  assimilating  food,  a  very  important 
office  in  such  plants  as  cacti.  In  function,  the 
stems  may  be  sharply  contrasted  with  roots  or 
descending  axes;  but  none  of  these  are  constant, 
there  being  exceptions.  Thus,  most  stems  have 
chlorophyll  (q.v.)  which  is  almost  never  present 
in  roots,  except  a  few  aerial  ones ;  stems  usually 
bear  leaves,  roots  do  not;  the  stem-tip  is  almost 


invariably  a  naked  growing  point,  a  root-tip  is 
generally  protected  by  a  root-cap;  stem-branches 
arc  superficial  outgrowths  (exogenous  buds), 
root-branches  develop  endogcnously  from  an 
internal  layer;  and  usually  stems  and  roots  take 
opposite  directions  with  respect  to  gravitation. 
In  describing  aerial  stems  the  positions  of  leaves 
(nodes)  are  distinguished  from  parts  which  are 
leafless  (internodes)  ;  the  buds  which  appear  in 
the  axils  of  the  leaves  (axillary)  from  those 
which  are  terminal  (apical)  or  which  appear 
arbitrarily  (adventitious);  etc.  The  method  of 
branching  is  also  important  in  classification,  as 
lateral,    false    dichotomous,    dichotomous,   etc. 

The  internal  structure  of  a  stem  may  be  un- 
derstood by  examining  twigs  of  a  dicotyledonous 
tree  such  as  oak.  The  bark  peels  off  and  leaves 
a  white  woody  cylinder.  At  the  place  where 
bark  and  wood  separate  is  a  more  or  less  mu- 
cilaginous layer  of  cells  (cambium)  which  are 
readily  ruptured.  This  layer  is  responsible  for 
growth  in  girth,  since  its  cells  are  actively  divid- 
ing during  the  growing  season,  forming  bark 
layers  externally  and  wood  layers  internally. 
It  is  also  from  this  layer  that  the  healing  of 
wounds  in  the  stem  is  conducted.  The  forma- 
tion of  the  "callus"  in  cuttings,  and  the  union 
of  grafts  is  also  a  function  of  this  layer ;  hence 
its  importance  from  the  forester's  and  horticul- 
turist's standpoint.  When  a  ring  of  bark,  which 
is  usually  found  in  three  layers  (outer,  middle 
and  inner),  is  removed  but  the  wood  is  unin- 
jured, the  leaves  will  not  wMther;  hence  the 
conclusion  that  the  water  ascends  through  the 
wood.  If  the  ring  be  through  the  young  wood 
the  leaves  will  wither;  hence  the  deduction  that 
the  ascent  of  water  is  through  the  young  wood. 
This  conclusion  is  corroborated  by  the  fact  that 
trees  will  flourish  after  the  heart-wood  has  de- 
cayed. The  descent  of  food  to  the  roots  and 
to  other  places  where  it  is  needed  for  growth  or 
for  storage,  is  through  the  layers  just  outside 
the  cambium  (the  inner  bark).  By  means  of  the 
microscope  ar.d  thin  sections  of  stems  a  great 
variety  of  structures  are  revealed.  Commenc- 
ing with  the  growing-point  there  is  found  an . 
external  epidermis  and  an  almost  homogeneous 
internal  structure  of  "fundamental  tissue." 
This  latter  becomes  more  and  more  differentiated 
in  parts  more  remote  from  the  tip.  Firm  strands 
(fibro-vascular  bundles)  are  usually  first  ob- 
served arranged  radially  in  dicotyledonous 
plants.  They  consist  of  an  internal  woody  part 
(xylem)  and  an  external  bast  part  (phloem) 
and  between  each  pair  a  persistent  layer  of 
cambium.  Each  bundle  terminates  in  a  leaf 
above,  becomes  connected  with  others  lower 
down  and  terminates  below  in  the  little  root- 
lets. In  the  internal  structure  of  the  stems  of 
dicotyledonous  trees  tluy  constitute  the  wood. 
Between  them  are  plate-like  structures  extend- 
ing, in  cross  section,  like  the  spokes  of  a  wheel 
from  various  points  at,  near,  or  remote  from 
the  centre  to  or  toward  the  circunifenncc. 
The  fundamental  tissue  continues  lunliffer- 
cntiated  in  the  cambiiun,  slightly  mndifioil  in 
the  pith  if  there  be  any  pith,  and  in  the  nieihill.iry 
rays.  In  monocotyledonnus  plants  the  fibro- 
vascular  bundles  are  scattered  in  the  finula- 
mental  tissue,  pursue  a  curved  course  ( inward 
and  outward)  and  are  collateral.  The  cambiiun 
being  constuned  at  an  early  period  of  growth 
accounts  for  the  usually  imiform  or  very  slightly 
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tapering  stems  of  plants  belonging  to  this  group 
—  bamboos,  grasses,  etc., —  and  also  for  the  non- 
separation  of  the  bark  from  the  generally  thin 
layer  of  wood  which  surrounds  a  mass  of  pith 
or  a  hollow  space.  The  development  of  growth 
In  these  plants  is  not  marked  by  annual  rings  as 
in   the   dicotyledons. 

From  an  economic  standpoint,  stems  are  of 
wide  importance.  Various  underground  stems 
are  used  for  food ;  for  example,  potato,  sweet 
potato.  Jerusalem  artichoke,  onion,  asparagus, 
kohl-rabi.  etc.  Others  are  used  as  condiments 
such  as  ginger,  licorice,  cinnamon,  sassafras,  etc. 
Many  furnish  valuable  fibres  such  as  hemp,  flax, 
jute,  ramie,  etc.  Others  are  employed  in  tanning, 
as  the  barks  of  oak,  chestnut,  and  hemlock.  The 
pith  of  many,  such  as  sago,  are  used  for  food. 
The  juices  of  others  furnish  rubber,  palm  wine, 
pulque,  arrack,  and  various  oils.  But  the  most 
important  commercial  uses  made  of  stems  are 
probably  as  timber  and  lumber,  for  which  the 
dicotyledonous  trees  are  most  widely  employed, 
as  will  be  sufficiently  clear  from  the  above  dis- 
cussion. 

Sten'ciling,  a  mode  of  decorating  or  mark- 
ing with  paint  or  ink,  which  may  be  adopted  by 
those  who  are  unskilled  in  the  use  of  the  brush. 
The  design  or  mark  is  cut  out  in  a  sheet  of 
pasteboard  or  a  thin  plate  of  metal  called  a  sten- 
cil, which  is  applied  to  whatever  is  to  be  marked. 
The  coloring  matter  is  then  laid  freely  over  the 
stencil  by  means  of  a  brush,  and  after  the  stencil 
is  removed  the  design  remains  marked  out  on 
those  parts  of  the  surface  which  the  coloring 
matter  has  reached  through  the  spaces  left  in  the 
stencil. 

Stendal,  sten'dal,  Germany,  a  town  in 
Prussia  in  the  province  of  Saxony,  on  the  Uchte, 
35  miles  northeast  of  Magdeburg.  The  cathedral, 
restored  in  1893,  contains  archjeological  and  nat- 
ural history  collections  of  the  region.  It  has 
courts  of  justice,  a  Roland  pillar,  two  ancient 
gateways,  and  a  statue  of  Winckelmann,  the  art 
critic.  There  are  textile  industries  and  large 
railroad  shops,  starch-mills,  brickyards,  agri- 
cultural machine  works,  and  other  factories. 
Pop.    ( 1900)    22,075. 

Stendhal,  stiih-dal.  See  Beyle,  M.\rie 
Henri. 

Sten'ness,  or  Sten'nis,  Scotland,  a  loch  in 
the  Orkney  Islands,  a  few  miles  northeast  of 
Stromness,  14  miles  in  circumference.  It  is 
celebrated  for  two  groups  of  prehistoric  stand- 
ing stones  on  its  shores  similar  to  those  of 
Stonehenge.  The  large  group,  known  as  the 
Ring  of  Brogar,  consists  of  15  stones  in  an  en- 
closure 340  feet  in  diameter.  See  Standing 
Stones. 

Steno,  sta'no,  Nicholas,  Danish  scientist: 
b.  Copenhagen  1638 ;  d.  Schwerin,  Germany,  25 
Nov.  1687.  He  was  educated  in  medicine,  made 
, study  of  the  anatomy  of  the  time,  wandered 
about  the  continent,  finally  settled  at  Florence, 
was  made  physician  to  Grand  Duke  Ferdinand 
II.,  but  subsequently  turned  to  a  churchly 
career,  was  made  a  Roman  Catholic  bishop,  and 
went  to  northern  Germany  as  vicar-apostolic. 
He  was  the  first  to  explain  the  nature  of  fossil 
animals,  and  in  writing  of  the  structure  of  the 
crust  of  the  earth  clearly  described  the  strati- 
fication of  rocks,  and  differentiated  them  as  of 


mechanical,  chemical,  and  volcanic  origin.     Con- 
sult the  article  by  Hughes  in   'Nature'    (1882). 

Stenog'raphy.     See  Shorth.\nd. 

Stenotaph'rum.  See  Grasses  in  the 
United  States. 

Sten'tor,  in  Greek  history,  the  name  of  a 
herald  in  the  Trojan  war,  famous  for  the  loud- 
ness of  his  voice,  which  was  said  to  equal  that 
of  50  other  men  together ;  hence,  a  person  hav- 
ing a  very  loud  strong  voice. 

Sten'tor.     See  Infusoria. 

Step,  Edward,  English  author:  b.  London 
II  Nov.  1855.  He  was  editor  of  'Welcome' 
(1886-92);  'Boys*  (1892-4);  and  'Science 
Gossip'  (1894-5).  He  has  published  'Plant 
Life'  (1880)  ;  'By  Seashore,  Wood,  and  Moor- 
land' (1891);  'By  Vocal  Woods  and  Waters' 
(1894):  'Romance  of  Wildflowers'  (1899); 
'Shell    Life'     (1901)  ;    etc. 

Steph'anite  ("brittle  silver  ore"),  an  or- 
thorhombic  metallic  mineral,  of  iron-black  color 
and  streak ;  hardness  2  to  2.5 ;  specific  gravity, 
6.3 ;  brittle  and  opaque.  It  is  a  silver  sulph- 
antimonite,  containing  68.5  per  cent  of  silver,  and 
is  an  important  ore  of  that  metal  in  Austria, 
Germany,  IMexico,  Peru,  Nevada,  Idaho  and 
elsewhere. 

Stephanotis,  a  genus  of  tropical  asclepia- 
daceous  climbing  plants.  They  are  twining 
shrubs,  often  reaching  great  heights,  with  deep- 
green,  coriaceous,  opposite  leaves.  The  flowers 
are  large,  five-merous,  waxy  and  very  fragrant, 
in  axillary  cymes.  The  corollas  are  funnel- 
shaped  or  salver-shaped,  the  limb  being  starlike, 
with  overlapping  lobes,  and  the  tube  long  and 
cylindrical,  but  enlarged  at  the  base  and  often 
again  at  the  throat.  6".  fJoribuiida  is  the  evei- 
green  greenhouse  creeper,  from  Madagascar, 
famous  for  its  waxen,  fragrant  flowers,  appear- 
ing in  spring  and  summer,  and  known  by  its 
generic  name,  or  occasionally,  as  wax-flower  or 
Madagascar   jasmine. 

Stephanus,  stef'a-nus  (Estienne,  a-te-en, 
Etienne),  Charles,  French  scholar  and 
printer:  b.  Paris  1504;  d.  there  1564.  He  aban- 
doned the  practice  of  medicine,  in  order  to  un- 
dertake the  management  of  the  Paris  printing 
house  which  his  brother  Robert  had  abandoned 
on  his  retirement  to  Geneva.  He  was  the  author 
and  printer  of  one  of  the  first  encyclopaedias  and 
gazetteers,  'Dictionnaire  historique  et  poetique 
de  toutes  les  nations,  hommes,  lieux,  fleuves,  etc., 
(1553);  and  of  'Proedium  Rusticum'    (1554). 

Stephanus  (Estienne,  Etienne),  Henry 
(nephew  of  the  preceding),  French  scholar  and 
printer:  b.  Paris  1528;  d.  Lyons  March  1598. 
He  was  educated  by  the  most  accomplished 
scholars  of  his  day  and  in  1551  accompanied  his 
father  to  Geneva,  where  he  acted  as  corrector  of  . 
the  press  in  his  father's  printing  house.  In  1554 
he  set  up  as  an  independent  publisher  and 
opened  a  new  printing  press  with  the  assist- 
ance of  Huldrich  Fugger  of  Augsburg.  He 
subsequently  spent  some  years  in  Italy,  in  Eng- 
land and  in  the  Spanish  Netherlands.  His 
monumental  work  'Thesaurus  Linguae  Grjecje' 
did  not  bring  him  the  returns  he  had  counted 
upon,  principally  through  the  rival  enterprise  of 
John  Scapula,  who  had  been  his  proofreader, 
and  had  treacherously  published  himself  a  more 
bandy   and   cheaper   edition   of   the   work.     His 
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troubles  were  increased  by  the  death  of  his 
talented  wife.  Barlie  de  Wille  (1581).  Falling 
in  commercial  difficulties  he  became  despondent, 
and  was  overtaken  by  sickness  during  a  journey 
to  Lyons,  his  reason  became  unsettled  and  he 
died  in  the  hospital  unattended  by  a  friend.  He 
was  one  of  the  most  thorough  Greek  scholars 
of  his  titne  and  his  publications  comprehended 
every  relic  of  Greek  literature  then  e.xtant.  and 
were  distinguished  by  critical  acumen,  felicitous 
conjectural  emendation,  and  exquisite  typog- 
raphy. To  him  the  scholars  of  Europe  are  in- 
debted for  30  cdil'wncs  principes  of  classical 
authors,  publications  which  have  remained  in 
many  cases  the  standard  text,  and  the  basis  for 
subsequent  recensions.  He  wrote  also  several 
I  important  works  in  the  French  language,  among 
•'which  may  be  mentioned:  'Traite  de  la  Con- 
formite  du  Langue  Frangais  avcc  le  Grec'  ; 
'L'Introduction  au  Traite  de  la  Conformite  des 
Merveilles  Anciennes  avec  les  Modcrnes,  ou 
Traite  Prcparatif  a  I'Apologie  pour  Herodote' 
(1566).  Consult  Feugere,  "Essai  sur  la  vie  et 
les  ouvrages  de  Henri  Estienne'   (1853). 

Stephanus  CLatinized  form  of  Estienne,  or 
Etienne),  Robert  'brother  of  Charles  Stepha- 
nus (1504-64),  French  scholar  and  printer:  b. 
Paris  1503;  d.  Geneva  7  Sept.  1559.  lie  early 
devoted  himself  to  a  study  of  the  ancient  lan- 
guages, Hebrew,  Greek  and  Latin,  and  after  the 
death  of  his  father,  Henry  Stephanus  the  printer, 
he  worked  in  the  printing  house  with  his  step- 
father Simon  de  Colines,  but  in  1529  opened 
an  establishment  of  his  own.  Ten  years  later 
Francis  L  appointed  him  "Printer  Royal  in  the 
Ancient  Languages,*  but  the  hostility  of  the 
divines  of  the  day  was  roused  by  his  publication 
of  certain  works,  especially  the  Hibic,  and  drove 
him  to  Geneva  (1551),  where  he  joined  the 
Reformed  Church.  In  his  house  even  the  serv- 
ants spoke  in  Latin.  His  publications  amounted 
to  382  in  all,  and  included  the  Bible,  Old  and 
New  Testaments  in  the  original ;  the  Greek  and 
especially  the  Latin  classics,  with  prefaces  and 
notes ;  grammars  and  school  books.  Francis  L 
caused  to  be  made  for  him  the  famous  "royal 
type"  (citaraclrres  rcnii).  As  an  author  he 
produced  with  the  collaboration  of  Jean  Tbierrj' 
de  Beauvais  his  valuable  'Thesaurus  Linguje 
Latinse'  (i,S3i).  Consult  Crapelet,  'Robert 
Estienne,    Imprimeur    RoyaP     (1839). 

Stephen,  ste'ven.  Saint,  one  of  the  first 
seven  deacons  of  Apostolic  times.  He  was 
stoned  tn  death  by  fanatic  Jews,  probably  in  the 
August  of  33  or  a  A.D.  In  the  Acts  of  the 
Apostles  (chapters  6  and  7)  an  account  of  his 
'  character,  works  and  death  is  given  in  some 
detail.  He  did  "great  wonders  and  miracles 
among  the  people";  he  was  "full  of  faith  and 
power."  While  dying  he  prayed  for  those  who 
were  stoning  him ;  and  is  considered  the  proto- 
martyr,  the  earliest  Christian  witness  who  died 
for  his  faith.  In  art  he  is  represented  in  the 
vestments  of  a  deacon;  holding  stones  in  his 
rfibe  (the  dalmatic)  or  in  his  hand  :  or  with  a 
stone  in  one  hand,  and  a  palm  in  the  other;  etc. 
He  is  celebrated  in  the  Greek  Church  on  27  l)e- 
cctnber ;  in  the  Roman  Catholic  and  .Anglican 
Church  on  the  26th  of  that  month. 

Stephen,  the  name  of  ten  popes,  as 
follows : 


Stephen  I.,  Saint.  He  succeeded  Lucius  I. 
in  253  and  filled  the  papal  chair  till  257.  He 
carried  on  a  controversy  with  Cyprian  of  Car- 
thage concerning  the  validity  of  the  baptism  of 
heretics,  deciding  in  opposition  to  Cyprian  that 
on  being  received  into  orthodoxy  they  must  be 
rebaptized,  which  was  not  then  the  custom  in 
Africa.  He  suffered  martyrdom,  and  is  honored 
as  a  saint,  his  day  being  2  August. 

Stephen  II.  He  was  chosen  pope  in 
March  752,  but  died  four  days  later,  before  his 
enthronement  and  is  sometimes  erroneously 
omitted  from  the  list  of  popes. 

Stephen  III.  His  pontificate  lasted  from 
752  to  757.  He  sought  the  aid  of  Pepin  the 
Short,  against  the  Lombards  who  had  overrun 
the  exarchate  of  Ravenna.  Pepin  on  defeating 
the  Lombards  gave  the  exarchate  to  the  pope, 
which  marks  the  beginning  of  the  temporal 
power  of  the  papacy. 

Stephen  IV.:  d.  772.  He  succeeded  Saint 
Paul  1.  ill  768  and  in  a  synod  held  in  Rome 
in  769  sanctioned  anew  the  veneration  of  relics 
and  saints. 

Stephen  V.  He  succeeded  Saint  Leo  TV. 
in  816,  but  his  pontificate  came  to  an  end  the 
next  year.  During  his  pontificate  the  council  of 
Ai.x-Ia-Chape!le  was  held,  by  which  provisions 
were  made  for  the  foundations  of  cloistral 
schools. 

Stephen  VI.  He  succeeded  Hadrian  III, 
in  885  and  in  a  controversy  with  the  emperor 
Charles  the  Fat,  occasioned  by  his  consecration 
having  occurred  before  Charles  had  given  his 
sanction  to  the  election,  came  off  victorious. 
Guido  of  Spolcto  and  Berengarius  of  Friuli  hav- 
ing contended  for  the  throne  of  Italy  Stephen 
supported  the  former  and  crowned  him.  His 
pontificate  ended  in  891  when  he  was  succeeded 
by  Formosus. 

Stephen  VII.  1  n  S96  he  succeeded  Boni- 
face VI.,  caused  the  body  of  Pope  Formosus,  the 
predecessor  of  Boniface  VI.,  to  be  exhumed  and 
thrown  into  the  Tiber  on  account  of  his  having 
belonged  to  the  opposite  political  party.  He 
also  canceled  all  the  ordinances  and  consecra- 
tions of  Pope  Formosus.  The  next  year  he  was 
imprisoned  by  his  opponents  and  murdered  in 
prison. 

Stephen  VIII.  lie  succeeded  Leo  VI.  in 
the  papal  chair  in  920  and  was  succeeded  by 
John   XL  in  931. 

Stephen  IX.  He  was  a  relative  of  I'ni- 
peror  Otto  I.  and  his  pontificate  lasted  from 
939  to  94,1 

Stephen  X.  (io.!;7-8).  His  rule  lasted 
only  from  1057  to  1058  but  in  that  time  the  sepa- 
ration took  place  between  the  Roman  and  Greek 
Churches.  I  lis  poiitilicale  is  .also  iiuicwonhy 
on  account  of  the  commencement  of  a  series  of 
internal  reforms  in  the  church  which  were  prob- 
ably due  to  the  influence  of  Hildebrand.  after- 
ward Gregory  VII. 

Stephen,  king  of  England:  b.  Normandy 
1 105;  d.  25  Oct.  1 154.  He  was  a  son  lif 
Stephen,  Count  of  RIois,  by  Adela,  a  daiiRlitcr 
of  William  the  CoiU|iieror.  llis  uncle  Henry  I. 
gave  him  the  earldom  of  Mortaigne,  in  Nor- 
mandy, and  large  estates  in  F.iigland,  in  return 
for  wliicti  he  took  the  oath  for  securing  the  suc- 
cession  to   Henry's  daughter,  the   Empress   Ma- 
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tapering  stems  of  plants  belonging  to  this  group 
—  bamboos,  grasses,  etc., —  and  also  for  the  non- 
separation  of  the  bark  from  the  generally  thin 
layer  of  wood  which  surrounds  a  mass  of  pith 
or  a  hollow  space.  The  development  of  growth 
In  these  plants  is  not  marked  by  annual  rings  as 
in   the   dicotyledons. 

From  an  economic  standpoint,  stems  are  of 
wide  importance.  Various  underground  stems 
are  used  for  food ;  for  example,  potato,  sweet 
potato.  Jerusalem  artichoke,  onion,  asparagus, 
kohl-rabi.  etc.  Others  are  used  as  condiments 
such  as  ginger,  licorice,  cinnamon,  sassafras,  etc. 
Many  furnish  valuable  fibres  such  as  hemp,  flax, 
jute,  ramie,  etc.  Others  are  employed  in  tanning, 
as  the  barks  of  oak,  chestnut,  and  hemlock.  The 
pith  of  many,  such  as  sago,  are  used  for  food. 
The  juices  of  others  furnish  rubber,  palm  wine, 
pulque,  arrack,  and  various  oils.  But  the  most 
important  commercial  uses  made  of  stems  are 
probably  as  timber  and  lumber,  for  which  the 
dicotyledonous  trees  are  most  widely  employed, 
as  will  be  sufficiently  clear  from  the  above  dis- 
cussion. 

Sten'ciling,  a  mode  of  decorating  or  mark- 
ing with  paint  or  ink,  which  may  be  adopted  by 
those  who  are  unskilled  in  the  use  of  the  brush. 
The  design  or  mark  is  cut  out  in  a  sheet  of 
pasteboard  or  a  thin  plate  of  metal  called  a  sten- 
cil, which  is  applied  to  whatever  is  to  be  marked. 
The  coloring  matter  is  then  laid  freel)'  over  the 
stencil  by  means  of  a  brush,  and  after  the  stencil 
is  removed  the  design  remains  marked  out  on 
those  parts  of  the  surface  which  the  coloring 
matter  has  reached  through  the  spaces  left  in  the 
stencil. 

Stendal,  sten'dal.  Germany,  a  town  in 
Prussia  in  the  province  of  Saxony,  on  the  Uchte, 
35  miles  northeast  of  Magdeburg.  The  cathedral, 
restored  in  1893,  contains  archaeological  and  nat- 
ural history  collections  of  the  region.  It  has 
courts  of  justice,  a  Roland  pillar,  two  ancient 
gateways,  and  a  statue  of  Winckelmann.  the  art 
critic.  There  are  textile  industries  and  large 
railroad  shops,  starch-mills,  brickyards,  agri- 
cultural machine  works,  and  other  factories. 
Pop.    ( 1900)    22,075. 

Stendhal,  stiiii-dal.  See  Beyle,  M.\rie 
Henri. 

Sten'ness,  or  Sten'nis,  Scotland,  a  loch  in 
the  Orkney  Islands,  a  few  miles  northeast  of 
Stromness,  14  miles  in  circumference.  It  is 
celebrated  for  two  groups  of  prehistoric  stand- 
ing stones  on  its  shores  similar  to  those  of 
Stonehenge.  The  large  group,  known  as  the 
Ring  of  Brogar,  consists  of  15  stones  in  an  en- 
closure 340  feet  in  diameter.  See  Standing 
Stones. 

Steno,  sta'no,  Nicholas,  Danish  scientist: 
b.  Copenhagen  1638 ;  d.  Schwerin,  Germany,  25 
Nov.  1687.  He  was  educated  in  medicine,  made 
,study  of  the  anatomy  of  the  time,  wandered 
about  the  continent,  finally  settled  at  Florence, 
was  made  physician  to  Grand  Duke  Ferdinand 
II..  but  subsequently  turned  to  a  churchly 
career,  w-as  made  a  Roman  Catholic  bishop,  and 
went  to  northern  Germany  as  vicar-apostolic. 
He  was  the  first  to  explain  the  nature  of  fossil 
animals,  and  in  writing  of  the  structure  of  the 
crust  of  the  earth  clearly  described  the  strati- 
fication of  rocks,  and  differentiated  them  as  of 


mechanical,  chemical,  and  volcanic  origin.  Con- 
sult the  article  by  Hughes  in  'Nature'    (1882). 

Stenog'raphy.     See  Shorth.\xd. 

Stenotaph'rum.  See  Gr.\sses  in  the 
United  St.-^tes. 

Sten'tor,  in  Greek  history,  the  name  of  a 
herald  in  the  Trojan  war,  famous  for  the  loud- 
ness of  his  voice,  which  was  said  to  equal  that 
of  50  other  men  together ;  hence,  a  person  hav- 
ing a  very  loud  strong  voice. 

Sten'tor.     See  Infusoria. 

Step,  Edward,  English  author:  b.  London 
II  Nov.  1855.  He  was  editor  of  'Welcome* 
(1886-92);  'Boys'  (1892-4);  and  'Science 
(jossip*  (1894-5).  He  has  published  'Plant 
Life'  (1880)  ;  'By  Seashore,  Wood,  and  Moor- 
land' (1891);  'By  Vocal  Woods  and  Waters' 
(1894):  'Romance  of  Wildflowers'  (1899); 
'Shell    Life'     (1901)  ;    etc. 

Steph'anite  ("brittle  silver  ore"),  an  or- 
thorhombic  metallic  mineral,  of  iron-black  color 
and  streak;  hardness  2  to  2.5;  specific  gravity, 
6.3 ;  brittle  and  opaque.  It  is  a  silver  sulph- 
antimonite,  containing  68.5  per  cent  of  silver,  and 
is  an  important  ore  of  that  metal  in  Austria, 
Germany,  Mexico,  Peru,  Nevada,  Idaho  and 
elsewhere. 

Stephanotis,  a  genus  of  tropical  asclepia- 
daceous  climbing  plants.  They  are  twining 
shrubs,  often  reaching  great  heights,  with  deep- 
green,  coriaceous,  opposite  leaves.  The  flowers 
are  large,  five-merous,  wa.xy  and  very  fragrant, 
in  axillary  cymes.  The  corollas  are  funnel- 
shaped  or  salver-shaped,  the  limb  being  starlike, 
with  overlapping  lobes,  and  the  tube  long  and 
cylindrical,  but  enlarged  at  the  base  and  often 
again  at  the  throat.  5".  Aoribunda  is  the  ever- 
green greenhouse  creeper,  from  Madagascar, 
famous  for  its  waxen,  fragrant  flowers,  appear- 
ing in  spring  and  summer,  and  known  by  its 
generic  name,  or  occasionally,  as  wax-flower  or 
Madagascar   jasmine. 

Stephanus,  stef'a-niis  (Estienne,  a-te-en, 
Etienne),  Charles,  French  scholar  and 
printer;  b.  Paris  1504;  d.  there  1564.  He  aban- 
doned the  practice  of  medicine,  in  order  to  un- 
dertake the  management  of  the  Paris  printing 
house  which  his  brother  Robert  had  abandoned 
on  his  retirement  to  Geneva.  He  was  the  author 
and  printer  of  one  of  the  first  encyclopedias  and 
gazetteers,  'Dictionnaire  historique  et  poetique 
de  toutes  les  nations,  hommes,  lieux,  fleuvcs,  etc., 
(1553);  and  of  '  Praedium  Rusticum'    (1554). 

Stephanus  (Estienne,  Etienne),  Henry 
(nephew  of  the  preceding),  French  scholar  and 
printer:  b.  Paris  1528;  d.  Lyons  March  1598. 
He  was  educated  by  the  most  accomplished 
scholars  of  his  day  and  in  1551  accompanied  his 
father  to  Geneva,  where  he  acted  as  corrector  of 
the  press  in  his  father's  printing  house.  In  1554 
he  set  up  as  an  independent  publisher  and 
opened  a  new  printing  press  with  the  assist- 
ance of  Huldrich  Fugger  of  .Augsburg.  He 
subsequently  spent  some  years  in  Italy,  in  Eng- 
land and  in  the  Spanish  Netherlands.  His 
monumental  work  'Thesaurus  Lingure  Grjecs' 
did  not  bring  him  the  returns  he  had  counted 
upon,  principally  through  the  rival  enterprise  of 
John  Scapula,  who  had  been  his  proofreader, 
and  had  treacherously  published  himself  a  more 
handy   and   cheaper   edition   of   the   work.     His 
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troubles  were  increased  by  tbe  death  of  his 
talented  wife,  Barbe  de  Wille  (1581).  Falling 
in  commercial  difficulties  he  became  despondent, 
and  was  overtaken  by  sickness  daring  a  journey 
to  Lyons,  his  reason  became  unsettled  and  he 
died  in  the  hospital  unattended  by  a  friend.  He 
was  one  of  the  most  thorough  Greek  scholars 
of  his  time  and  his  publications  comprehended 
every  relic  of  Greek  literature  then  extant,  and 
were  distinguished  by  critical  acumen,  felicitous 
conjectural  emendation,  and  exquisite  typog- 
raphy. To  him  the  scholars  of  Europe  are  in- 
debted for  30  editiuncs  principes  of  classical 
authors,  publications  which  have  remained  in 
many  cases  the  standard  text,  and  the  basis  for 
subsequent  recensions.  He  wrote  also  several 
important  works  in  the  French  language,  among 
whicli  may  be  mentioned:  'Traite  de  la  Con- 
formite  du  Langue  Frangais  avec  le  Grec*  ; 
'L'Introduction  au  Traite  de  la  Conformite  des 
Merveilles  Anciennes  avec  les  Modernes,  ou 
Traite  Preparatif  a  I'Apologie  pour  Hcrodote' 
(1566).  Consult  Feugere,  'Essai  sur  la  vie  et 
les  ouvrages  de  Henri  Estienne'    (1853). 

Stephanus  (Latinized  form  of  Estienne,  or 
Etienne),  Robert  '^brother  of  Charles  Stepha- 
nus (1504-64),  French  scholar  and  printer:  b. 
Paris  1503;  d.  Geneva  7  Sept.  1559.  Lie  early 
devoted  himself  to  a  study  of  the  ancient  lan- 
guages, Hebrew,  Greek  and  Latin,  and  after  the 
death  of  Iiis  father,  Henry  Stephanus  the  printer, 
he  worked  in  the  printing  house  with  his  step- 
father Simon  de  Colines,  but  in  1529  opened 
an  establishment  of  his  own.  Ten  years  later 
Francis  L  appointed  him  "Printer  Royal  in  the 
Ancient  Languages,"  but  the  hostility  of  the 
divines  of  the  day  was  roused  by  his  publication 
of  certain  works,  especially  the  Bible,  and  drove 
him  to  Geneva  (1.S51),  where  he  joined  the 
Reformed  Church.  Tn  his  house  even  the  serv- 
ants spoke  in  Latin.  His  publications  amounted 
to  382  in  all,  and  included  tlic  Bible,  Old  and 
New  Testaments  in  the  original ;  the  Greek  and 
especially  the  Latin  classics,  with  prefaces  and 
notes ;  grammars  and  school  books.  Francis  L 
caused  to  be  made  for  him  the  famous  "royal 
type"  {charactcres  rcg,ii}.  As  an  author  he 
produced  with  the  collaboration  of  Jean  Thierry 
dc  Beauvais  his  valuable  'Thesaurus  Linguae 
Latinae'  (1531).  Consult  Crapelet,  'Robert 
Estienne,    Imprimeur   RoyaP     (1839). 

Stephen,  ste'ven,  Saint,  one  of  the  first 
^L-vcn  deacons  of  Apostolic  times.  He  was 
vtoned  to  death  by  fanatic  Jews,  probably  in  the 
.August  of  32  or  z?,  Ai>.  In  the  Acts  of  the 
Apostles  (chapters  6  and  7)  an  account  of  his 
■  character,  works  and  death  is  given  in  some 
detail.  He  did  "great  wonders  and  miracles 
among  the  people";  he  was  "full  of  faith  and 
power."  While  dying  he  prayed  for  those  who 
were  stoning  him;  and  is  considered  the  proto- 
martyr,  the  earliest  Christian  witness  who  died 
for  his  faith.  In  art  he  is  represented  in  the 
vestments  of  n  deacon;  holding  stones  in  his 
robe  (the  dalmatic)  or  in  his  hand;  or  with  a 
stnnc  in  one  h.md,  and  a  palm  in  the  other;  etc. 
He  is  celebrated  in  the  Greek  Church  on  27  De- 
cember ;  in  the  Roman  Catholic  and  Anglican 
Church  on  the  26th  of  that  month. 

Stephen,  the  name  of  ten  popes,  as 
follows : 


Stephen  L,  Saint.  He  succeeded  Lucius  I. 
in  253  and  filled  the  papal  chair  till  257.  He 
carried  on  a  controversy  witli  Cyprian  of  Car- 
thage concerning  the  validity  of  the  baptism  of 
heretics,  deciding  in  opposition  to  Cyprian  that 
on  being  received  into  orthodoxy  they  must  be 
rebaptized,  which  was  not  then  the  custom  in 
Africa.  He  suffered  martyrdom,  and  is  honored 
as  a  saint,  his  day  being  2  August. 

Stephen  II.  He  was  chosen  pope  in 
March  752,  but  died  four  days  later,  before  his 
entlironement  and  is  sometimes  erroneously 
omitted  from  the  list  of  popes. 

Stephen  III.  His  pontificate  lasted  from 
752  to  757.  He  sought  the  aid  of  Pepin  the 
Short,  against  the  Lombards  who  had  overrun 
the  exarchate  of  Ravenna.  Pepin  on  defeating 
the  Lombards  gave  the  exarchate  to  the  pope, 
which  marks  the  beginning  of  the  temporal 
power  of  the  papacy. 

Stephen  IV.:  d.  772.  He  succeeded  Saint 
Paul  I.  in  768  and  in  a  synod  held  in  Rome 
in  769  sanctioned  anew  the  veneration  of  relics 
and  saints. 

Stephen  V.  Lie  succeeded  Saint  Leo  IV. 
in  816,  but  his  pontificate  came  to  an  end  the 
next  year.  During  his  pontificate  the  council  of 
.-Mx-la-Chapelle  was  held,  by  which  provisions 
were  made  for  the  foundations  of  cloistral 
schools. 

Stephen  VI.  He  succeeded  Hadrian  III. 
in  885  and  in  a  controversy  with  the  emperor 
Charles  tlie  Fat,  occasioned  by  his  consecration 
having  occurred  before  Charles  had  given  his 
sanction  to  the  election,  came  off  victorious. 
Guido  of  Spoleto  and  Berengarius  of  Friuli  hav- 
ing contended  for  the  throne  of  Italy  Stephen 
supported  the  former  and  crowned  him.  His 
pontificate  ended  in  891  when  he  was  succeeded 
by  Formosus. 

Stephen  VII.  In  S96  he  succeeded  Boni- 
face VI.,  caused  the  body  of  Pope  Formosus,  the 
predecessor  of  Boniface  VI.,  to  be  exhmned  and 
thrown  into  the  Tiber  on  account  of  his  having 
belonged  to  the  opposite  political  party.  He 
also  canceled  all  the  ordinances  and  consecra- 
tions of  Pope  Formosus.  The  next  year  he  was 
imprisoned  by  his  opponents  and  murdered  in 
prison. 

Stephen  VIII.  lie  succeeded  Leo  VI.  in 
the  papal  chair  in  929  and  was  succeeded  by 
John   XL   in  931. 

Stephen  IX.  He  was  a  relative  of  Em- 
peror Otto  I.  and  his  pontificate  lasted  from 
939  to  943. 

Stephen  X.  (1057-8).  His  rule  lasted 
only  from  1057  to  1058  but  in  that  time  the  sepa- 
ration took  pl.ice  between  the  Roman  and  Greek 
Churches.  II  is  pontificate  is  also  noteworthy 
on  account  of  the  commencement  of  a  series  of 
internal  reforms  in  the  church  which  were  prob- 
ably due  to  the  influence  of  Hildebrand.  after- 
ward Gregory  VII. 

Stephen,  king  of  England:  b.  Normandy 
T105;  d.  25  Oct.  1 1 54.  He  was  a  son  of 
Stephen,  Count  of  Blois,  by  Adcla,  a  daughter 
of  VVilliam  the  Coiupieror.  His  uncle  Henry  I. 
gave  him  the  earldom  of  Mortaignc,  in  Nor- 
mandy, and  large  estates  in  England,  in  return 
for  which  he  took  the  oath  for  securing  the  suc- 
cession  to   Henry's  daughter,   the  Empress   Ma- 
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attempt  to  overthrow  the  rival  schemes  formed 
there  by  patriots,  and  was  arrested  in  Dublin  on 
lo  November  of  the  same  year,  14  days  later 
making  his  escape  from  Richmond  Bridewell. 
He  found  his  way  to  New  York,  where,  in  1867, 
he  was  formally  deposed  by  the  Fenians,  and 
fled  to  Paris.  He  was  allowed  to  return  to  Ire- 
land in  1891. 

Stephens,  John  Lloyd,  Atnerican  author: 
b.  Shrewsbury,  N.  J.,  28  Nov.  1805 ;  d.  New 
York  10  Oct.  1852.  He  was  graduated  in  1822 
at  Columbia  College;  studied  law,  and  prac- 
tised for  eight  years  at  the  bar  in  New  York. 
He  made  an  extended  journey  through  Europe 
and  the  East,  an  account  of  which  he  published 
in  fuller  narrative  form  under  the  title  'In- 
cidents of  Travel  in  Egypt,  Arabia,  Petraea,  and 
the  Holy  Land'  (1837);  and  'Incidents  of 
Travel  in  Greece,  Turkey,  Russia,  and  Poland* 
(1838).  In  1839  he  w^as  sent  by  the  United 
States  government  to  negotiate  a  treaty  with 
the  government  of  Central  America ;  and  as  the 
result  of  his  experiences  and  investigations  in 
that  country  published  "Incidents  of  Travel  in 
Central  America,  Chiapas,  and  Yucatan*  (1S41)  ; 
and  after  further  exploration  "Incidents  of 
Travel  in  Yucatan*  (1843).  He  was  one  of  the 
organizers  of  the  first  .-Xtlantic  steam  navigation 
company  and  one  of  the  first  presidents  of  the 
company  which  constructed  a  railway  across  the 
Isthmus  of  Panama,  and  superintended  the  con- 
struction. 

Stephens,  Lon  V.,  American  financier:  b. 
Boonville,  Mo.,  21  Dec.  1858.  He  was  grad- 
uated at  Washington  and  Lee  University ;  en- 
tered the  Central  National  bank  at  Boonville 
and  served  in  every  position  from  messenger 
to  president.  He  was  elected  State  treasurer  in 
1890  and  in  1897  became  governor  of  Missouri. 

Stephens,  Robert  Neilson,  .American  nov- 
elist: b.  New  Bloomfield,  Pa.,  22  July  1867. 
He  was  educated  at  his  father's  academy,  and 
after  leaving  school  was  engaged  in  various 
occupations.  In  1886  he  became  dramatic  editor 
of  the  Philadelphia  Press  and  in  1893  became 
a  theatrical  agent  and  dramatist  in  New  York. 
He  wrote  'An  Enemy  to  the  King,*  which  was 
produced  by  E.  H.  Sothern  in  1896,  and  'The 
Ragged  Regiment.'  produced  in  1898.  He  has 
published  'An  Enemy  to  the  King*  (1897); 
'The  Continental  Dragoon'  (1898);  '.\  Gentle- 
man Player'  (1899)  ;  'Captain  Ravenshaw' 
(1901);  'Mystery  of  Murray  Davenport' 
(1903)- 

Stephens,  Uriah  Smith,  American  labor 
reformer ;  b.  near  Cape  May.  N.  J.,  3  Aug. 
1821  ;  d.  in  Europe  13  Feb.  1S82.  He  was  edu- 
cated for  the  Baptist  ministry,  but  became  a 
tailor,  which  calling  he  followed  until  his  death. 
He  was  a  lover  of  books  and  a  close  student  of 
economic  affairs,  and  sought  through  speeches 
and  letters  to  the  press  to  reform  labor  condi- 
tions in  the  United  States  and  to  further  the 
cause  of  .Abolition.  In  1869  he  founded  the 
Knights  of  Labor  and  ever  afterward  devoted 
himself  to  the  upbuilding  of  that  order.  He  be- 
came the  first  Grand  Master  Workman  of  its 
General    Assembly   in    1878. 

Stephens,  William,  American  colonial 
governor:  b.  Boscombe,  Isle  of  Wight.  28  Jan. 
1671  ;  d.  Georgia  August  1753.  He  was  grad- 
uated from  Cambridge  in  1688,  and  before  com- 


ing to  America  represented  the  Isle  of  Wight 
in  Parliament.  In  1736  he  made  the  acquaintance 
of  James  Oglethorpe  in  South  Carolina,  and 
in  the  following  year  went  to  Georgia,  where  he 
was  successful  as  a  planter,  and  rose  to  promi- 
nence in  the  new  community.  In  1743  he  was 
made  president  of  the  county  of  Savannah,  and 
later  governor  of  the  entire  colony.  His  ad- 
ministration lasted  until  1 750,  when  he  resigned. 
He  wrote  'A  Journal  of  the  Proceedings  of 
Georgia  from  October  20,  1737,*  a  valuable  his- 
torical work,  but  few  complete  copies  of  which 
remain.  'The  Castle-builder,  or  the  History  of 
William  Stephens  of  the  Isle  of  Wight'  (2d  ed. 
1759)  is  a  biography  by  his  son. 

Stephens,  William  Richard  Wood,  English 
Anglican  clergyman  and  author :  b.  Gloucester- 
shire 5  Oct.  1839 ;  d.  Winchester  22  Dec.  1902. 
He  was  educated  at  Oxford,  took  orders  in  the 
Established  Church,  was  vicar  of  Mid-Lavant, 
Sussex,  1870-3,  rector  of  Woolbeding,  Sussex, 
1876-94,  and  dean  of  Winchester  from  the  latter 
date.  He  published  'Saint  Chrysostom:  his  Life 
and  Times'  (1872);  'Christianity  and  Islam' 
(1877);  'Hildebrand:  his  Life  and  Times' 
(1888)  ;  'Life  and  Letters  of  Edward  Augustus 
Freeman,'  a  work  of  much  value  (1895)  ;  'The 
English  Church  from  the  Norman  Conquest  to 
Edward  I.'    (1901). 

Stephenson,  ste'ven-son,  George,  English 
inventor :  b.  Wylam,  near  Newcastle,  9  June 
1781 ;  d.  near  Chesterfield  12  Aug.  1S48.  He  was 
successively  assistant  fireman,  fireman,  and 
brakesman  in  a  colliery,  in  1802  was  made  engine- 
man  at  Willington  Ballast  Hill,  in  1808  took  with 
two  others  the  contract  to  operate  the  engines  at 
Killingworth  pit,  and  in  1812  was  appointed  en- 
gine-wright  there.  The  application  of  steam- 
power  to  locomotive  engines  had  for  some  time 
engaged  the  attention  of  scientific  men.  Ste- 
phenson eagerly  devoted  himself  to  the  working 
out  of  the  idea,  and  having  established  an  ex- 
tended reputation  for  soundness  of  judgment 
and  engineering  skill  he  was  supplied  by  Lord 
Ravensworth  with  the  means  of  constructing  a 
locomotive  engine,  which  was  placed,  25  July 
1814,  on  the  colliery  tramway,  and  drew  eight 
loaded  wagons  at  the  rate  of  four  miles  an  hour. 
Though  thus  partially  successful,  Stephenson 
saw  that  more  was  needed  to  make  this  mode 
of  conveyance  advantageous,  and  he  accordingly 
invented  the  "steam  blast,"  which  enabled  him 
to  double  his  rate  of  speed,  and  in  1815  he  took 
out  a  patent  for,  and  constructed  an  engine, 
which  up  to  the  present  day  (under  certain 
modifications  and  improvements)  has,  like 
Watt's  steam-engine,  continued  as  a  model  in 
the  construction  of  locomotives.  In  this  same 
year  he  devised  a  safety-lamp,  the  Geordie,  for 
miners,  which  was  produced  prior  to  and  alto- 
gether independent  of  the  better  known  inven- 
tion of  Sir  Humphry  Davy,  and  is  still  em- 
ployed in  preference  to  the  latter  in  some  parts 
of  Northumberland.  The  following  year  he 
took  out  a  patent  for  an  improved  form  of  rail 
and  chair.  In  i8ig  he  was  employed  to  con- 
struct a  railway  for  the  proprietors  of  the  Het- 
ton  colliery,  and  in  1822  the  Stockton  and  Dar- 
lington, line  for  Pease,  its  leading  promoter, 
who  appointed  him  resident  engineer,  with  an 
annual  salary  of  £300.  The  line  was  opened  27 
Sept.  1825,  the  engine  being  driven  by  Stephen- 
son  himself,  and   drawing  38  carriages,   with  a 
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total  weight  of  about  90  tons,  at  a  rate  of  from 
12  to  16  miles  an  hour.  This  was  the  first 
steam  railway  in  Great  Britain  on  which  pas- 
sengers were  conveyed  as  well  as  goods.  At 
this  period  a  copartnership  was  formed  between 
Pease  and  Stephenson  for  the  establishment  of 
a  locomotive  manufactory  at  Newcastle,  which 
was  long  the  only  work  of  the  kind  in  the 
kingdom,  and  rapidly  increased  in  e.xtent  and 
importance.  The  scheme  of  constructing  a  rail- 
way between  Liverpool  and  Manchester  had 
been  set  on  foot  in  1824,  but  the  opposition  to 
it,  both  in  and  out  of  Parliament,  was  so 
strong  that  it  had  to  be  temporarily  abandoned. 
'I'lic  bill  was  passed,  however,  on  a  second  ap- 
plication, and  the  work  commenced  in  1826. 
After  overcoming  many  difficulties,  one  of  the 
greatest  being  the  carrying  of  the  line  over 
Chatmoss,  the  railway  was  opened  on  15  Sept. 
i8j;o.  The  results  of  the  undertaking  were  most 
triumphant  for  Stephenson,  and  it  proved  the 
commencement  of  the  British  system  of  railroad 
transit.  For  ten  years  subsequent  to  this  there 
was  scarcely  a  line  of  railway  opened  in  Great 
Britain  with  the  construction  of  which  Stephen- 
son was  not  concerned.  In  1840  he  resigned  most 
of  his  appointments,  and  settled  at  Tapton,  in 
Derbyshire,  where  he  took  in  hand  the  working 
of  the  Clay  Cross  Collieries,  leaving  the  e.xten- 
sion  of  the  railway  system  to  be  carried  out  by 
his  son  Robert  (q.v. ).  He  still,  however,  re- 
mained connected  either  as  engineer  or  other- 
wise with  several  lines,  made  professional  jour- 
neys to  Spain  and  Belgium,  and  was  created  a 
knight  of  the  latter  country  by  King  Leopold. 
He  also  took  a  considerable  interest  in  me- 
chanics' institutes,  and  was  the  founder  and 
president  of  the  Institution  of  Mechanical  Engi- 
neers at  Birmingham.  George  Stephenson  may 
be  regarded  as  an  embodiment  of  the  sturdy  and 
energetic  spirit  which  has  raised  the  British 
nation  to  its  high  position  industrially  among 
the  other  coimtries  of  the  world,  and  enabled  it 
to  effect  such  triumphs  in  enterprise.  The  stan- 
dard authority  is  the  'Life'  by  Smiles  as  re- 
vised by  that  author  for  Vol.  III.  of  his  'Lives  of 
the  Engineers*    (1862). 

Stephenson,  Robert,  English  civil  engi- 
neer; b.  Willington  Quay,  near  Newcastle,  16 
Oct.  1803 ;  d.  London  12  Oct.  1859.  He  was  son 
of  George  Stephenson  (q.v.).  In  1822  he  studied 
at  Edinburgh  University.  The  elder  Stephen- 
son having  shortly  after  this  engaged  in  the 
locomotive  manufactory  at  Newcastle  in  con- 
junction with  Pease,  Robert  became  his  appren- 
tice in  1823,  but  his  health  giving  way  after 
two  years,  he  accepted  an  engagement  to  ex- 
amine the  South  American  mines,  returning 
to  England  in  1827  by  way  of  the  United  States 
and  Canada.  Not  long  after  his  return  he 
assisted  his  father  and  Henry  Booth  in  the  con- 
striiction  of  the  locomotive  (the  Rocket) 
which  gained  the  prize  of  £500  offered  by  the 
directors  of  the  Liverpool  and  Manchester  Rail- 
Way  for  the  best  railway  engine.  The  next  great 
work  on  which  he  was  engaged  was  the  con- 
struction of  the  London  and  Birmingham  Rail- 
way, the  first  railway  into  London,  of  which 
he  was  appointed  engineer.  The  first  sod  of 
the  line  was  cut  at  Chalk  Farm  in  .Tune,  1831, 
and  the  railway  opened  to  the  public  in  .Sep- 
tember, 1838.     Much  of  his  attention  was  given 


to  the  superintendence  of  the  manufactory  at 
Newcastle,  and  he  made  frequent  professional 
journeys  abroad,  laying  out  lines  of  railway  in 
Switzerland,  Germany,  and  other  parts  of  the 
Continent,  and  likewise  in  Canada,  Egypt,  and 
India.  One  of  the  most  brilliant  proots  of  his 
engineering  skill  is  displayed  in  the  system  of 
railway  bridges  and  viaducts  constructed  under 
his  directions.  Among  these  may  be  mentioned 
more  especially  the  high-level  bridge  at  New- 
castle, the  Victoria  Bridge  at  Berwick,  the  tubu- 
lar bridges,  of  which  he  was  the  inventor,  as 
exemplified  in  those  over  the  Conway  and  the 
Nile,  and  the  still  more  wondrous  erections  of 
the  Britannia  Bridge  over  the  Menai  Straits, 
and  the  Victoria  Bridge  over  the  Saint  Lawrence. 
He  introduced  the  tubular  girder  system  in  the 
building  of  wrought  iron  bridges.  He  took  a 
considerable  interest  in  public  affairs,  and  from 
1847  represented  the  borough  of  Whitby  in 
Parliament.  Consult  Smiles'  'Lives  of  the  En- 
gineers,'  Vol.   III.    (18O2). 

Stephenson's  Depot  (Carter's  Farm), 
Engagement  at.  On  19  July  1S64  Gen. 
Averell  with  1,000  cavalry,  1,350  infantry,  and 
two  batteries,  marched  up  the  Valley  pike  from 
Martinsburg,  W.  Va.,  drove  the  Confederate 
cavalry  from  Darkesville  toward  Winchester, 
and  halted  near  Stephenson's  Depot,  about  six 
miles  from  Winchester.  This  placed  him  in  rear 
of  Early,  who  was  at  Berryville,  who  imme- 
diately retreated  toward  Strasburg,  first  sending 
Ramseur's  division  of  infantry  and  two  batteries 
to  Winchester  to  support  the  cavalrv  brigades 
of  Jackson  and  Vaughan,  and  check  Averell's 
advance.  On  the  morning  of  the  20th  Averell, 
who  had  received  a  reinforcement  of  300  cav- 
alry, raising  his  force  to  about  i.,8oo,  resumed 
his  march  toward  Winchester,  in  line  of  battle 
to  resist  a  sudden  attack  or  to  make  one.  A 
regiment  of  infantry  was  deployed  on  either  side 
of  the  road,  with  skirmishers  in  advance,  an- 
other regiment  marched  on  each  side  in  column 
in  rear  of  the  right  and  left  flanks,  artillery  in 
the  centre,  on  the  road,  and  a  regiment  of  cav- 
alry on  each  flank.  Three  miles  north  of 
Winchester,  on  Carter's  Farm,  Ramscur  was  en- 
countered, moving  with  intent  to  capture  Aver- 
ell, whose  force  had  been  reported  as  a  regiment 
of  cavalry  and  one  of  infantry.  Ramscur  opened 
fire  with  four  guns,  and  demonstrated  with  his 
cavalry  on  both  flanks,  under  cover  of  which  he 
formed  line,  Johnson's  brigade  on  his  right. 
Hoke's  on  the  left,  with  Pegrani's  in  reserve. 
Averell  deployed  his  entire  command  in  one 
line,  withdrew  his  skirmishers,  opened  fire  from 
his  12  guns,  and,  without  pausing,  sent  in  all 
his  cavalry  and  infantry,  drove  in  the  Confed- 
erate cavalry,  broke  Ramseur's  left,  held  by 
Hoke,  which  fled  in  disorder,  followed  by  the 
remainder  of  the  division  to  near  Winches- 
ter, where  Averell's  immediate  pursuit  was 
checked  by  Jackson's  cavalry.  Averell  cap- 
tured four  guns  and  about  280  wounded  and 
unwounded  prisoners,  among  them  Gens.  Lewis 
and  Lilly,  w-oimded.  Ramseur  had  7,^  killed  and 
130  wounded.  Averell  had  53  killed.  155 
woimded,  and  6  missing.  Informed  that  a  large 
force  was  gathering  in  his  front,  .'\verell  estab- 
lished a  strong  picket-line  and  fell  liack  two 
miles.  On  the  morning  of  the  21st  he  entered 
Winchester  unopposed,  the  Confederates  having 
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retreated  toward  Strasbiirg.  On  the  22d  he  was 
joined  by  Crook,  and  next  day  both  fought  the 
battle  of   Kernstown    (q.v.). 

E.  A.  Carman. 

Stepniak,  step'nyak.  Sergius  (real  name 
Sergius  Michaelovitch  Kravchinski  ),  Russian 
revohitionist  and  author:  b.  southern  Russia 
1852;  d.  London  23  Dec.  1895.  After  a  liberal 
education,  he  identified  himself  with  the  revolu- 
tionary movement,  was  arrested  in  1874,  but  re- 
leased, and  in  1880,  on  account  of  his  advocacy 
of  the  "terrorist"  policy,  was  compelled  to  leave 
the  country.  He  went  to  Switzerland,  and  later 
to  England,  became  identified  with  the  Socialists 
there  and  with  the  Social  Democrats  of  the 
Continent,  and  wrote  and  lectured  (also  in  the 
United  States)  on  the  liberalization  of  Russia, 
Among  his  books  on  conditions  and  methods 
were  'Underground  Russia*  (1882)  and  'King 
Stork  and  King  Log'  (1896).  His  views  altered 
from  violent  to  constitutional  means  in  securing 
popular  freedom. 

Steppes,  steps,  Russia,  a  Tartar  term  em- 
ployed geographically  to  denote  those  extensive 
tracts  of  land  which,  beginning  at  the  Dnieper, 
extend  along  the  southeast  of  Russia,  round 
the  Caspian  and  Aral  Seas,  between  the  LIral 
and  .\ltai  Mountains,  and  occupy  a  considerable 
portion  of  Siberia.  These  steppes  present  wide, 
treeless,  monotonous  tracts,  which  are  covered 
with  rough  grass  and  shrubs  during  the  short 
spring  season,  but  soon  become  arid  deserts 
owing  to  the  drought  of  summer,  and  in  winter 
are  wastes  of  snow.  Though  they  are  all  open, 
flat,  and  treeless,  they  differ  considerably  in 
aspect  according  to  the  nature  of  the  soil  of 
which  they  are  composed ;  some  tracts  consisting 
of  deep,  black  earth,  clothed  with  shrubs  and 
grasses ;  others  of  hard,  sandy  clay,  and  sterile : 
and  others  again  of  sand  or  rocky  shingle,  and 
only  here  and  there  dotted  with  vegetation. 
This  applies,  however,  only  to  the  spring  and 
early  summer ;  for  during  the  summer  droughts 
all  are  alike  desert  save  round  the  springs 
and  streamlets,  and  during  winter,  which  comes 
on  in  October,  the  whole  is  one  exposed  and 
inhospitable  snow-waste.  The  Siberian  plain, 
as  might  be  expected  from  its  extent,  is  of  a 
more  varied  character,  consisting  of  low-lying 
tundras,  or  black,  swampy  peat  mosses,  of 
broad  undulating  steppes  and  partially  wooded 
uplands :  but  the  tundras  and  wooded  lands 
are  scarcely  included  in  the  steppes  proper. 
From  June  till  the  middle  of  August  the  tun- 
dras are  thawed  to  a  small  depth,  the  steppes 
are  scantily  covered  with  grass  and  mosses, 
the  banks  of  the  great  rivers  are  green  with 
the  birch  and  pine,  and  immense  herds  of  horses 
and  cattle  give  animation  to  the  scene.  In  win- 
ter fearful  storms  rage,  and  the  dry  snow  is 
driven  by  the  gale  with  a  violence  which  neither 
man  nor  animals  can  resist. 

Ster'coranism,  in  church  history  of  the 
9th  century,  an  opinion  taught  by  Amalarius,  a 
priest  of  Metz  and  attributed  also  to  Rabanus 
Maurus,  archbishop  of  Mentz,  that  the  eucha- 
ristic  body  of  Christ  nourishes  not  only  the 
soul  but  the  body  also,  which  by  it  is  prepared 
for  the  immortal  life :  and  that,  like  all  other 
nourishment,  it  is  subject  to  the  consequences 
of  digestion. 


Sterculiaceae,  ster-ku-li-a'se-e,  an  order  oi 
dicotyledonous  plants  closely  allied  to  the  Mal- 
1-acea.  from  which  they  are  distinguished  by 
the  two-celled  anthers.  There  are  about  30 
genera  and  150  species,  which  comprise  tropical 
and  sub-tropical  herbs,  shrubs,  and  trees  with 
alternate,  entire,  lobed  or  digitately  compound 
leaves  and  generally  axillary  flowers  which  are 
often  large  and  beautiful.  They  are  also  char- 
acterized by  their  mucilaginous  qualities.  Many 
are  of  economic  importance,  being  used  for 
food  and  for  various  other  purposes.  One  of 
the  best  known  species  cultivated  in  the  United 
States  is  the  Chinese  parasol  tree,  or  Japanese 
varnish  tree  (Stcrculia  plantanifolia),  which  is 
very  popular  in  the  southern  States  upon  lawns 
and  is  often  found  wild.  In  California  the 
brachychitons  (S.  diversifoUa  and  5".  accrifolia) 
are  popularly  planted  upon  lawns  and  in  streets 
for  their  shade  and  showy  flowers,  which  in  the 
former  species  are  yellowish-white  or  greenish- 
red,  and  in  the  latter  brilliant  scarlet,  hence  a 
popular  name  "flame-tree."  Both  are  natives  of 
-Australia. 

Stere,  star,  the  French  unit  for  solid 
measure,  equal  to  a  cubic  metre,  or  35.3156  cubic 
feet.    See  Weights  and  Measures. 

Stereo-Chemistry   (Greek,  stereos,  "solid"). 

In  the  development  of  the  science  of  chemistry, 
it  was  discovered  that  two  or  more  compounds 
may  have  tlie  same  empirical  formulas,  and  yet 
differ  from  one  another  in  chemical  and  physical 
properties  to  a  marked  degree.  Resorcin,  pyro- 
catechin  and  hydroquinone,  for  exampJe,  all  have 
the  empirical  formula  C6Hi(OH):,  and  yet  they 
are  distinctly  different  substances.  Most  cases 
of  this  kind  are  explainable  by  supposing  that 
the  constituent  atoms  are  linked  together  in 
different  ways  in  the  several  compounds;  the 
compounds  themselves  being  called  "isomers," 
and  the  phenomenon  "isomerism."  (See  Isomer- 
ism ;  Aromatic  Compounds;  F.attv  Com- 
pounds.) The  arrangement  of  the  atoms  in  such 
compounds  has  been  investigated  in  many  of 
these  cases,  and  "constitutional  formulae"  have 
been  devised  for  the  purpose  of  representing  the 
internal  structures  of  their  molecules.  Com- 
pounds have  been  found  to  exist,  however,  which 
apparently  have  the  same  constitutional  for- 
mula, and  which  resemble  one  another  very 
closely  indeed  in  most  respects,  but  which  nev- 
ertheless exhibit  some  slight  differences  in  phys- 
ical and  chemical  properties,  so  that  they  cannot 
be  regarded  as  absolutely  identical.  It  is  the 
province  of  stereo-chemistry  to  investigate  such 
bodies,  and  to  show  how  it  is  possible  to  recon- 
cile their  e.xceedingly  close  similarity  with  the 
existence  of  recognizable  differences  in  certain 
respects.  Isomerism  of  the  kind  here  contem- 
plated is  commonly  called  "optical  isomerism," 
from  the  fact  that  the  bodies  that  manifest  it 
differ  mainly  with  respect  to  their  action  upon 
polarized  light.  It  has  long  been  known  that 
certain  crystals  possess  the  power  of  rotating 
the  plane  of  polarization  of  the  light  that  they 
transmit.  It  is  also  known  that  the  crystals  of 
a  substance  that  affects  light  in  this  manner  may 
often  be  obtained  in  two  slightly  different  forms, 
which  possess  symmetry  of  the  same  kind,  and 
whose  corresponding  angles  are  equal,  but  which 
differ  in  the  same  manner  as  a  man's  right 
hand  differs  from  his  left  one ;  or,  more  specif- 
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ically,  as  the  image  of  an  object  as  seen  in  a 
mirror  differs  from  the  object  itself.  A  pair 
of  crystals  that  differ  only  in  this  respect  are 
said  to  be  "enantiomorphous,"  and  if  one  of 
them  rotates  the  plane  of  polarization  to  the 
right,  the  other,  wlien  similarly  placed,  will 
rotate  it  to  the  left ;  the  angle  of  rotation  being 
the  same  in  each  case,  if  the  crystals  are  of 
equal  thickness.  If  two  such  enantiomorphous 
crystals  of  the  same  substance  are  melted  or 
dissolved,  the  respective  fluids  that  are  ob- 
tained from  them  are  commonly  found  to  be 
identical  with  each  other  in  all  respects,  so  that 
if  they  affect  the  plane  of  polarization  at  all, 
they  rotate  it  in  the  same  direction,  and  by  the 
same  amount.  It  is  plain  that  in  cases  of  this 
sort  the  differences  between  the  original  crys- 
tals are  of  a  purely  physical  nature,  depending 
only  upon  the  way  in  which  the  molecules  of  the 
substance  are  grouped,  and  not  at  all  upon  the 
internal  structure  of  those  molecules.  In  other 
words,  two  enantiomorphous  crystals  are  to  be 
regarded  as  composed  of  identically  the  same 
chemical  substance,  if  they  differ  only  in  their 
optical  properties,  and  become  identical  in  all 
respects  upon  being  melted  or  dissolved.  Stereo- 
chemistry has  notliing  to  do  with  substances 
of  this  sort,  which  are  not  to  be  regarded  as 
isomeric    in   any  sense.     Stereo-chemistry   deals 
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entirely  with  substances  whose  optical  differences 
are  manifested  in  the  liquid  state,  and  hence  are 
to  be  attributed  to  internal  differences  in  the 
molecules,  rather  than  to  mere  differences  in 
the  grouping  of  the  molecules  among  themselves. 
As  a  simjjle  example  of  optical  isomerism, 
the  case  of  lactic  acid  and  its  isomers  may  be 
cited.  Lactic  acid  (which  occurs  in  sour  milk, 
and  which  may  be  extracted  in  the  form  of 
a_  syrupy  liquid)  has  no  effect  upon  polarized 
light;  but  sarcolactic  acid  (which  occurs  in 
the  juice  of  flesh)  rotates  the  plane  of  polari- 
zation to  the  right,  and  yet  its  chemical  proper- 
ties are  practically  identical  with  those  of  com- 
mon lactic  acid.  A  third  acid,  known  as 
*lsevo-rotatory  lactic  acid,"  has  recently  been 
prepared,  which  is  almost  indistinguishable  from 
the  two  foregoing  substances  so  far  as  its  chem- 
ical properties  are  concerned,  but  which  rotates 
the  plane  of  polarization  to  the  left.  The  chem- 
ical properties  of  all  three  agree  with  the  con- 
stitutional formula  CH^.CH (OH).COOH  :  and 
yet  they  cannot  he  regarded  as  chemically  iden- 
tical. When  polarized  light  is  passed  through 
equal  thicknesses  of  equally  concentrated  solu- 
tions of  sarcolactic  and  Lxvo-rotatory  lactic 
acids,  the  plane  of  polarization  is  rotated  in 
Opposite  directions,  but  by  the  same  amount : 
asd  when  equal  quantities  of  sarcolactic  and 
Isevo-rntatnry  lactic  acids  are  mixed,  the  mix- 
ture has  no  effect  upon  the  plane  of  polariza- 
tion, and   (in  fact)   the  mixture  cannot  be  dis- 


tinguished from  ordinary  lactic  acid  in  any  way. 
These  general  characteristics  are  manifested  by 
all  of  the  simpler  optical  isomers.  They  occur 
in  pairs  (or  "twins"),  one  member  of  which 
rotates  the  plane  of  polarization  to  the  right, 
while  the  other  rotates  it  equally  to  the  left. 
A  third  isomer  also  exists,  which  is  composed 
of  equal  parts  of  the  two  optically  active  ones, 
and  which  is  therefore  itself  inactive.  The  in- 
active member  of  the  group  is  often  called  the 
"racemic"  modification,  the  name  being  derived 
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Fig.  3. 

from  racemic  acid,  which  is  an  optically  inac- 
tive mixture  of  dextro-rotatory  and  Isevo-rota- 
tory  tartaric  acids.  (This  statement,  it  is  to 
be  observed,  applies  only  to  the  simpler  cases 
of  optical  isomerism.  For  a  more  general  state- 
ment, applicable  in  all  cases,  see  below.) 

In  1874  Le  Bel  and  van't  Hoff,  simultaneously 
and  independently,  pointed  out  that  all  known 
compounds  wliich  manifest  optical  isomerism 
contain  at  least  one  "asymmetrical"  (or  un- 
symmetrical)  central  atom.  In  most  of  the 
known  cases,  this  central,  asymmetrical  atom  is 
a  carbon  atom  ;  but  a  few  cases  are  now  known 
in  wliich  it  is  nitrogen.  The  chemistry  of  asym- 
metrical nitrogen  compounds  is  still  in  its  in- 
fancy, however,  and  hence  in  the  present  article 
attention  will  be  confined  solely  to  the  asym- 
metrical carbon  atoms :  and  we  shall  first  treat 
of  compounds  in  which  only  one  such  atom  is 
present. 

Carbon  is  a  tetravalent  substance,  having  four 
valencies  (or  bonds)  ;  and  it  has  been  well 
established  (especially  by  the  exhaustive  re- 
searches of  L.  Henry)  that  these  four  valencies 
of  carbon  are  all  alike,  so  that  if  one  atom 
of  hydrogen  in  methane  (CH<),  for  example, 
be  replaced  by  one  atom  of  any  other  monovalent 
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substance,  such  as  chlorine,  the  resulting  com 
pound   is  precisely   the  same,   whichever   of  the 
hydrogen  atoms  is  so  replaced.      The  fundamen- 
tal discovery  of  Le  Bel  and  van't  lloff  was  that 
the  simplest  class  of  the  substances  which  ex- 
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hibit  optical  isomerism  may  be  regarded  as 
derived  from  methane,  by  substituting,  for  at 
least  three  of  the  hydrogen  atoms  that  it  con- 
tains, an  equal  number  of  monovalent  atoms  or 
radicals,  no  two  of  which  are  alike;  so  that 
the  resulting  compound  consists  of  a  central 
nucleus  of  carbon,  each  of  whose  valencies  is 
satisfied  by  a  different  atom  or  radical.  A  car- 
bon atom  whose  valencies  are  satisfied  in  this 
way  is  called  an  "asymmetrical"  carbon  atom. 
In  the  case  of  the  various  lactic  acids  which 
have  already  been  cited,  one  of  the  fundamen- 
tal hydrogen  atoms  of  the  methane  remains 
undisturbed,  while  the  other  three  are  respec- 
tively replaced  by  OH,  CH-,,  and  COOH.  The 
structural    formula   of   any   one    of   these   acids 

CH= 
I 

may    therefore    be    written    OH  —  C — COOH. 

I 
H 

The  central  carbon  atom  is  here  the  "asymmet- 
ric" atom,  since  its  four  bonds  are  satisfied  by 
four  unlike  univalent  radicals  or  atoms.  From 
the  admitted  equality  and  similarity  of  the 
four  carbon  bonds,  it  appears  to  be  inadmis- 
sible to  suppose  that  the  nature  of  the  com- 
pound that  is  represented  above  can  depend  (for 
example)  upon  whether  the  COOH  group  is 
opposite  the  OH  group,  or  adjacent  to  it.  Le 
Bel  and  van't  Hoff,  however,  suggested  that  we 
should  think  of  the  four  carbon  bonds,  not  as 
four  lines  radiating  out  from  the  carbon  atom 
in  some  one  plane,  but  as  lines  radiating  out 
from  the  carbon  atoms  in  space,  in  four  sym- 
metrically related  directions.  The  carbon  atom 
being  represented  by  a  given  point  in  space, 
for  example,  we  are  to  think  of  the  four  bonds 
that  it  has  as  corresponding  to  the  four  vertices 
of  an  equilateral  tetrahedron,  having  the  carbon 
atom  at  its  centre.  For  the  sake  of  further 
illustration,  let  us  suppose  that  we  are  looking 
down  upon  one  of  the  vertices  of  such  an  equi- 
lateral tetrahedron,  as  suggested  in  Figs.  I  and 
2;  and  let  us  represent  the  four  dissimilar  radi- 
cals (or  atoms)  by  which  the  four  bonds  of 
the  carbon  are  satisfied,  by  the  letters  A,  B,  D, 
and  E.  We  may  suppose  that  in  one  of  the 
optically  active  isomers  these  four  radicals  are 
disposed  as  in  Fig.  i,  and  in  the  other  as 
represented  in  Fig.  2.  It  is  evident  that  two  sub- 
stances having  such  similar  constitutions  would 
be  chemically  so  similar  that  it  would  be  difficult 
to  distinguish  them  by  any  ordinary  test ;  and  yet 
it  is  evident  that  they  are  not  identical,  since  it 
will  be  found  to  be  impossible  to  superpose 
either  of  these  tetrahedra  upon  the  other  one,  in 
such  a  way  as  to  bring  into  coincidence  all  the 
vertices  that  carry  similar  radicals  (or  atoms). 
In  fact,  these  tw-o  tetrahedra  resemble  each 
other  enantiomorphically,  just  as  the  image  of 
an  object  in  a  mirror  resembles  the  object  itself; 
and  superposition  is  therefore  impossible.  The 
constitution  of  sarcolactic  acid,  according  to 
this  general  scheme,  might  be  represented  as  in 
Fig.  3,  while  that  of  Isvo-rotatory  lactic  acid  is 
represented  as  in  Fig.  4.  The  central  dot  by 
which  we  have  here  represented  the  asymmetric 
carbon  atom  in  each  of  these  compounds  is 
usually  omitted  from  diagrams  of  this  sort, 
the  presence  of  this  atom  being  sufficiently 
represented  by  tlie  tetrahedron  itself. 


The  name  "stereo-chemistry"  has  reference 
to  the  use  of  a  solid  diagram  for  representing 
the  constitutions  of  the  compounds  with  which 
it  is  concerned ;  and  the  ideas  which  have  been 
presented  above  are  capable  of  being  expanded 
into  a  general  theory  of  the  constitution  of 
carbon  compounds.  The  first  successful  attempt 
at  the  formulation  of  a  theory  of  this  sort 
was  made  by  van't  Hoff,  in  1878.  In  this  the- 
ory (which  includes  the  explai-ation  of  isomer- 
ism of  all  kinds  by  the  geometric  relations  of  the 
solid  diagrams  that  are  used^  and  which  is 
therefore  often  called  the  theory  of  "geometrical 
isomerism"),  each  carbon  atom  in  a  given  com- 
pound is  supposed  to  be  represented  by  a  sep- 
arate tetrahedron ;  though  in  the  practical  ap- 
plications of  the  theory  it  is  customary  to  omit 
all  the  tetrahedra  except  those  that  relate  to  the 
central  carbon  atom,  or  to  those  which  are  of 
special  or  fundamental  importance.  When  two 
carbon  atoms  are  united  by  a  single  bond,  their 
corresponding  tetrahedra  are  supposed  to  be 
united  in  such  a  way  that  they  are  symmetri- 
cally situated,  with  one  vertex  in  common ;  when 
they  are  united  by  two  bonds,  they  are  supposed 
to  be  symmetrically  situated,  with  one  edge  in 
common ;  and  when  they  are  united  by  three 
bonds,  they  are  supposed  to  have  one  entire  face 
in  common.  In  the  case  of  the  triple  bond,  the 
theor3'  has  no  special  interest :  for  in  this  case 
theory  does  not  see  any  possibility  of  isomerism, 
nor  has  experiment  revealed  any  case  in  which 
such  isomerism  exists.  The  use  of  a  solid  dia- 
gram for  illustrating  the  isomerism  of  com- 
pounds containing  two  carbon  atoms  united  by 
a  double  bond  will  be  understood  from  Figs. 
5  and  6,  which  correspond,  respectively,  to 
maleic  and  fumaric  acids.  (See  Fum.\ric  and 
M.ALEic  Acids.)  There  is  no  optical  isomerism 
in  the  case  of  these  compounds ;  this  circum- 
stance being  explained,  according  to  the  theory 
of  geometrical  isomerism,  by  the  fact  that  the 
points  of  attachment  of  the  hydrogen  atoms 
and  the  COOH  groups  are  in  each  case  all  in 
the  same  plane.  Moreover  there  is  no  asymmet- 
ric carbon  atom  in  either  case,  because  if  the 
tetrahedra  were  separated,  they  could  be  turned 
so  as  to  be  perfectly  superposable.  The  rela- 
tive distances  between  the  points  of  attach- 
ment of  corresponding  radicals  (or  atoms)  is 
not  the  same  in  Fig.  5  as  in  Fig.  6,  and  hence 
it  is  to  be  expected  that  the  isomers  that  these 
diagrams  represent  will  behave  diflferently  with 
respect  to  solubility,  melting  point,  boiling  point, 
and  in  other  respects  also,  including  the  facility 
W'ith  which  they  will  react  with  other  sub- 
stances. It  may  be  noted,  in  passing,  that  the 
atoms  and  radicals  shown  in  Figs.  5  and  6  admit 
of  still  another  arrangement,  in  which  both 
of  the  hydrogen  atoms  are  attached  to  one  of 
the  tetrahedra,  and  both  of  the  carboxyl  groups 
(COOH)  are  attached  to  the  other  one.  The 
substance  having  this  structure  is  actually 
known,  and  is  called  "methylene-malonic  acid." 
Its  properties  are  quite  different,  however,  from 
those  of  maleic  and  fumaric  acids,  as  might  be 
inferred  from  the  markedly  different  character 
of  its  structural  diagram. 

Tartaric  acid  affords  an  interesting  example 
in  stereo-chemistry,  not  only  on  account  of  its 
structure,  but  also  because  it  was  upon  this 
acid  and  its  modifications  that  Pasteur  per- 
formed   the    classical    experiments    which    led 
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(i860)   to  the  development  of  the  methods  that 
are  now  used   for  the  separation  of  optical  iso- 
mers.   The   constitutional    formula   for   tartaric 
acid  as  ordinarily  written,  is 
H 

I 
HO  — C  — COOII 


HO- 


■COOK 


H 


Each  of  the  two  central  carbon  atoms  is  here 
asymmetric,  because  each  has  its  four  bonds 
satisfied  by  four  different  substances.  In  the 
solid  diagram  for  representing  the  structure  of 
tartaric  acid  we  shall  therefore  have  to  make 
use  of  two  tetrahedra ;  and  since  the  two  nuc- 
lear carbon  atoms  are  directly  united  by  one 
bond,  their  corresponding  tetrahedra  will  be 
symmetrically  situated,  and  will  have  one  vertex 
in  common.  In  attaching  the  hydrogen,  the 
liydroxyl  (OH),  and  the  carboxyl  fCOOH)  to 
the    vertices   of   the   tetrahedra,    we   may   adopt 


the  two  types  of  tetrahedra  in  all  other  re- 
spects) signifies  that  the  compounds  that  are 
represented  by  Figs.  7  and  8  will  rotate  the 
plane  of  polarization  by  equal  amounts,  but  in 
opposite  directions.  Fig.  7  may  therefore  be 
taken  to  represent  dextro-rotatory  tartaric  acid, 
while  Fig.  8  represents  the  Isvo-rotatory  va- 
riety of  the  same  substance.  In  the  config- 
uration shown  in  Fig.  9,  it  will  be  observed 
that  the  two  tetrahedra,  if  separated,  cannot  be 
superposed ;  for  they  are  enantiomorphic,  or 
respectively  right-handed  and  left-handed.  Ac- 
cording to  the  theories  of  stereo-chemistry,  one 
of  these  tetrahedra  tends  to  cause  the  plane 
of  polarization  of  polarized  light  to  rotate  to 
the  right,  while  the  other  tends  to  rotate  it 
by  an  equal  amount  to  tlie  left ;  and  hence  the 
substance,  as  a  whole,  will  be  optically  inactive. 
In  addition  to  these  three  varieties  of  tartaric 
acid  (all  of  which  are  known  and  can  be  ac- 
tually prepared),  there  is  a  fourth  variety  which 
is  optically  inactive,  but  which  is  not  really 
chemically  distinct  from  the  varieties  that  have 
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any  one  of  three  essentially  different  arrange- 
ments, for  representing  the  relations  expressed 
by  the  foregoing  structural  formula.  These  are 
shown  in  Figs.  7,  8,  and  9.  It  will  be  observed, 
in  Fig.  7,  that  the  radicals  and  atoms  that  are 
attached  to  the  vertices  are  so  situated  that  the 
two  tetrahedra  would  be  supcrposable  in  all 
respects,  if  they  were  separated  from  each  other. 
According  to  stereo-chemical  theory,  this  signi- 
fies that  the  compound  that  Fig.  7  represents 
will  rotate  the  plane  of  polarized  lights  Iiy  an 
amount  equal  to  the  sum  of  the  effects  of  the 
two  constituent  asymmetrical  tetrahedra.  Turn- 
ing now  to  Fig.  8,  it  will  be  seen  that  the  two 
tetrahedra  in  this  diagram  also  admit  of  super- 
position upon  themselves,  if  they  are  separated  ; 
and  hence  the  compound  lliat  this  diagram  rep- 
re.scnts  will  also  rotate  tlic  plane  of  polarization 
by  an  amoimt  that  is  et|ual  to  the  sum  of  the 
effects  that  an-  due  to  its  two  constituent  tetra- 
hedra. It  will  be  noted,  however,  that  neither 
of  the  tetrahedra  in  Fig.  8  can  be  superposed 
upon  either  of  tho.sC  in  Fig.  7;  and  this  fact 
(when  taken  in  connection  with  the  identity  of 


been  described,  'ibis  is  known  as  "racemic 
acid,"  and  it  consists  of  a  mere  mixture  of  equal 
parts  of  the  dextro-rotatory  and  Ixvo-rotatory 
acids. 

The  general  facts  of  optical  isomerism  are 
thus  stated  by  Nernst :  (i)  No  compounds  are 
optically  active  in  the  amorphous,  homogeneous 
state  (whether  solid,  lifiuid,  or  gaseous),  save 
those  which  contain  one  or  more  asynmietrical 
carbon  atoms  in  the  molecule.  (2)  If  several 
asymmetrical  carbon  atoms  exist  in  the  niole- 
cu\e, —  for  example,  Iwo, —  then  the  rotations 
that  are  due  to  these  respective  atoms  may  be 
denoted  by  A  and  B,  and  tlie  following  com- 
binations arc  possible,  in  the  isomeric  forms 
wltich   the   substance  may   exhibit: 

A  -f  B  ;  —  A  —  B  ; 
A  —  B  ;  —  A  -f  B. 

ihc  two  suljstances  corresponding  to  the  first 
horizontal  row  are  called  "isomeric  twins,"  since 
they  produce  equal  rotations,  but  in  opposite  di- 
rections. If  the  compound  has  »  asymmetrical 
carbon   atoms,   then   t!ie   number  of  optical   iso- 
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mers  is  211,  and  two  of  these  must  be  twins. 
(3)  All  compounds  which  contain  asymmetric 
carbon  atoms  are  not  necessarily  optically  active ; 
for  the  rotation  that  they  produce  may  be  too 
small  to  admit  of  detection ;  or  the  internal 
structure  may  be  such  as  to  produce  internal 
optical  compensation,  as  in  the  case  of  Fig.  9; 
or  the  compound  may  be  a  mixture  of  the  dex- 
tro-rotatory and  Ixvo-rotatory  isomers,  as  in 
the  case  of  racemic  acid,  already  cited. 

Optical  isomers  are  often  said  to  be  iden- 
tically alike  in  their  chemical  properties ;  but 
this  is  not  rigorously  true.  The  resemblance  is 
exceedingly  close,  but  certain  slight  diiferences 
are  nevertlieless  observable,  and  these  render 
the  separation  of  the  isomers  possible.  Special 
methods  of  separation  may  be  adopted  in  spe- 
cial cases ;  but  the  three  general  methods  that 
we  have,  and  which  are  due  to  Pasteur,  are  as 
follows:  (l)  The  mixed  isomers  are  caused  to 
combine  with  some  other  substance,  whose  iso- 
meric compounds  exhibit  differences  in  melting 
point,  solubility,  or  crystallization ;  and  when 
the  compounds  have  been  separated  by  the 
usual  methods  applicable  in  such  cases,  they 
are  separately  decomposed  so  as  to  liberate 
the  isomers  of  the  original  compound  again. 
Pasteur  separated  racemic  acid  into  its  constit- 
uents by  neutralizing  it  with  cinchonine,  separat- 
ing the  respective  salts  by  crystallization,  and 
then  decomposing  the  respective  cinchonine  salts 
so  as  to  liberate  the  two  active  varieties  of  tar- 
taric acid.  Ordinary  lactic  acid  may  be  sep- 
arated into  its  constituents  by  making  use  of 
the  different  solubilities  of  the  lactates  of  zinc. 
(.2)  Certain  microscopic  organisms  affect  the 
various  isomeric  forms  in  different  ways.  Thus 
the  mold  fungus,  Penicillium  glaucuni,  when 
allowed  to  act  upon  a  dilute  solution  of  am- 
monium racemate,  destroys  the  dextro-rotatory 
tartaric  acid,  while  leaving  the  lasvo-rotatory 
variety  unaffected.  (3)  Sometimes  the  com- 
pounds of  the  dextro-rotatory  and  Isvo-rotatory 
isomers  crystallize  in  separate  enantiomorphous 
crystals,  from  which  the  crystals  of  one  type 
can  be  picked  out  by  hand.  This  method  was 
used  by  Pasteur  with  success  in  the  case  of 
sodium-ammonium  racemate;  but  it  is  not  of 
very  general  applicability,  because  the  isomeric 
salts  usually  separate  out  together,  in  one  mass. 

In  conclusion  it  may  be  well  to  say  that  it 
is  not  at  all  probable  that  the  atoms  of  carbon 
compounds  are  actually  arranged  in  space  in 
accordance  with  the  geometric  representations 
that  are  adopted  in  stereo-chemical  theory.  The 
tetrahedron  diagrams  are  exceedingly  useful 
for  representing  the  chemical  facts  as  we  know 
them  in  the  laboratory  ;  but  we  are  still  entirely 
ignorant  of  the  actual  way  in  which  the  atoms 
of  compounds  (whether  carbon  compounds  or 
not)   are  arranged  in  space. 

Consult:  Van't  Hoff,  'Stereochemie,*  and 
'Dix  annees  dans  I'histoire  d'une  theorie'  ; 
Hantzsch,  'Grundriss  der  Stereochemie' ;  and 
Nernst,  'Theoretical  Chemistry,*  together  with 
the  references  therein  given. 

A.  D.  RiSTEEN,  Ph.D., 
Editorial  Staff  ^Encyclopedia  Americana.' 

Ster'eochromy,  in  art,  a  process  of  mural 
painting  in  which  water  glass  is  used  to  fi.x  or 
consolidate  the  colors. 

Ster'eogram,  Parallax,  a  novel  photog- 
raphic  transparency,   the   invention   of   Frederic 


E.  Ives,  which,  without  a  stereoscope  or  other 
optical  aid,  shows  the  objects  photographed  in 
full  stereoscopic  relief,  when  viewed  from  a 
certain  point,  directly  in  front.  It  consists  of 
(i)  a  single  photograph  on  glass  which  is  a 
composite  in  alternate  fine  vertical  lines  of  the 
two  halves  of  an  ordinary  stereogram,  and  (2) 
of  an  opaque  line  cover  screen  mounted  upon  it, 
with  a  separation  of  about  jl%  of  an  inch. 
The  relative  disposition  of  the  lines  of  the 
photograph  and  those  of  the  cover  screen  is 
such  that  by  parallax  of  vision,  each  eye  sees 
those  lines  and  only  those  which  make  up  the 
image  belonging  to  that  eye.  They  can  be  so 
made  as  to  show  the  objects  apparently  standing 
in  the  air,  either  through  and  beyond  the 
glass,  or  between  the  glass  and  the  eyes.  The 
large  size  of  the  photographs,  and  the  absence 
of  any  visible  optical  aid,  makes  the  results 
more  realistic  and  impressive  than  by  other 
means  of  stereoscopic  representation. 

Stereographic    Projection,   a    name    given 

that  projection  of  the  sphere  which  is  repre- 
sented on  the  plane  of  one  of  its  great  circles, 
the  eye  being  situated  at  the  pole  of  that  great 
circle.  All  circles  are  projected  either  into 
straight  lines  or  circles,  and  the  angle  made 
by  tw'o  circles  meeting  on  the  globe  is  the  same 
as  that  made  by  the  projections  of  those  circles. 
It  is  the  projection  generally  employed  in  ordi- 
nary atlases.  The  distortion  in  the  form  of 
countries  on  the  plane  surface  is  very  slight. 

Stereopticon,  a  variety  of  magic  lantern 
having  two  objective  tubes  that  can  be  focused, 
on  the  same  part  of  a  screen,  and  by  the  alter- 
nate projection  of  pictures  from  the  separate 
tubes  produce  the  well-known  phenomenon  of 
"dissolving  views."  The  stereopticon  has  been 
successfully  adapted  to  the  projection  of  in- 
stantaneous photographs  of  moving  objects, 
producing  the  same  effect  of  motion  on  the 
screen  as  observed  in  the  kinetoscope.  See 
BioGR.\PH ;  Magic  L.\ntern. 

Ster'eoscope,  an  optical  apparatus  which 
enables  us  to  look  at  one  and  the  same  time 
upon  two  photographic  pictures  nearly  the  same, 
but  taken  under  a  small  difference  of  angular 
view,  each  eye  looking  upon  one  picture  only ; 
and  thus,  as  in  ordinary  vision,  two  images 
are  conveyed  to  the  brain  which  unite  into  one, 
the  objects  being  thus  represented  under  a 
high  degree  of  relief.  The  stereoscope  is  con- 
structed in  accordance  with  the  visual  phe- 
nomena which  convey  to  the  mind  impressions 
of  the  relative  forms  and  positions  of  an  object. 
When  a  near  object  having  three  dimensions 
is  looked  at,  a  different  perspective  representa- 
tion of  it  is  seen  by  each  ej-e ;  in  other  words, 
there  is  distinct  binocular  paralla.x.  Certain 
parts  are  seen  by  the  right  eye,  the  left  being 
closed,  that  are  invisible  to  the  left  eye,  the 
right  being  closed,  and  tIcc  rcrsa,  and  the 
relative  positions  of  the  portions  visible  to  each 
eye  in  succession  differ.  These  two  visual  im- 
pressions are  simultaneously  perceived  by  both 
eyes,  and  are  combined  into  one  image,  pro- 
ducing the  impression  of  perspective  and  relief. 
If,  then,  truthful  right-and  left  monocular  pic- 
tures of  any  object  be  so  presented  to  the  two 
eyes  that  the  optic  axes,  when  directed  to  them, 
shall  converge  at  the  same  angle  as  when 
directed  to  the  object  itself,  a  solid  image  will 
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be  seen.  This  is  effected  with  the  stereoscope, 
a  reflecting  form  of  which  was  invented  by 
Professor  VVheatstone  in  1838.  It  is  con- 
structed so  that  the  two  dissimilar  pictures  are 
reflected  to  the  eyes  from  two  small  plane 
mirrors  placed  at  right  angles,  the  faces  being 
toward  tjie  observer.  Subsequently  Sir  David 
Brewster  invented  the  refracting  or  lenticular 
stereoscope,  based  on  the  refractive  properties 
of  semidouble  conve.x  lenses ;  and  this  instru- 
ment, of  which  there  are  numerous  forms,  is 
now  in  general  use.  Convex  lenses  magnify 
the  pictures  besides  producing  a  stereoscopic 
effect.  Photography  greatly  assists  the  stereo- 
scope in  providing  perfectly  accurate  right- 
and-left  monocular  views,  which  are  taken 
simultaneously  on  a  plate  in  a  twin  camera. 
Sometimes,  in  the  case  of  objects  which  from 
their  distance  have  no  sensible  binocular  parallax, 
photographs  are  taken  from  two  points  con- 
siderably apart ;  and  when  such  views  are  com- 
bined in  the  stereoscope  the  effect  of  relief  is 
greatly  exaggerated.  Several  modifications  of 
the  reflecting  stereoscope  are  distinguished  by 
the  names  pseudoscope,  iconoscope,  telestereo- 
ecope,  and  polistereoscope,  the  last  being  an 
apparatus  which  serves  the  purposes  of  all  the 
others.    See  C.\mera  ;  Optics. 

Stereoscopic  Slide,  a  slip  of  cardboard 
on  which  are  mounted  side  by  side  two  photo- 
graphs of  the  same  scene  or  object.  Theoretic- 
ally, these  photographs  should  be  taken  by  sim- 
ilar lenses  from  points  of  view  separated  by 
a  space  equal  to  the  distance  between  the 
human  eyes,  but  in  practice  —  especially  in 
dealing  with  architectural  groups  —  the  space  is 
increased  in  order  to  procure  a  greater  effect. 

Stereotrope,  a  mechanism  by  which  an 
object  is  perceived  as  if  in  motion,  and  with 
an  appearance  of  solidity  or  relief  as  in  nature. 
It  consists  of  a  series  of  stereoscopic  pictures, 
generally  eight,  of  an  object  in  the  successive 
positions  it  assumes  in  completing  any  motion, 
affixed  to  an  octagonal  drum,  revolving  under 
an  ordinary  lenticular  stereoscope,  and  viewed 
through  a  solid  cylinder  pierced  in  tlie  entire 
length  by  two  apertures,  which  makes  four 
revolutions  for  one  of  the  picture  drum.  The 
observer  thus  sees  the  object  constantly  in  one 
place,  but  its  parts  apparently  in  motion,  and  in 
solid  and  natural  relief. 

Stereotype,  a  name  given  any  body  of 
fixed  type  ;  luricc  a  plate  cast  from  a  plaster  or 
pnpicr-macbe  mold,  on  which  is  a  facsimile 
of  tiie  page  of  type  as  set  up  by  tlic  compositor, 
and  whicli,  when  fitted  to  a  block,  may  be  used 
under  the  press,  exactly  as  movable  type.  See 
American  Prm.isiUNr,. 

Sterilization  of  Milk.  See  Milk. 
Sterilized  Food,  any  article  of  food 
which  has  been  subjected  to  a  sterilizing  proc- 
ess that  destroys  the  bacteria  which  cause  fer- 
mentation and  disease.  Heat  is  tlie  agent  most 
commonly  employed,  and  the  process  is  more 
especially  applied  to  milk.  See  Food  Preserva- 
tion ;  ^IiLK  {Slcrilizaiion  and  Pasleuricalion). 
Sterling,  stcr'lTng,  Antoinette,  .\merican 
contralto  singer:  b.  Sterlingville,  N.  Y.,  23  Jan. 
1850;  d.  London  11  Jan.  1904.  As  a  child  she 
already  had  a  voice  of  great  range,  which  de- 
veloped info  a  rich,  sonorous  contralto.  .'\t  17 
she  began  to  take  lessons  in  New  York,  and  in 


the  following  year  went  to  Germany,  where  she 
studied  under  Garcia  and  Marchesi.  She  made 
her  London  debut  in  1873  at  a  promenade  con- 
cert conducted  by  Sir  Julius  Benedict.  In  1875 
she  was  married  to  J.  Machinlay  (d.  1893)  and 
made  her  home  in  England.  She  sang  in  ora- 
torio in  the  early  part  of  her  career,  but  after- 
ward principally  at  concerts,  singing  English 
ballads  and  German  art  songs,  which  she  was 
one  of  the  first  to  introduce  successfully  in  this 
country. 

Sterling,  John,  Scottish  author:  b.  Kames 
Castle,  Isle  of  Bute,  20  July  1806;  d.  Veutnor, 
Isle  of  Wight,  18  Sept.  1844.  He  was  grad- 
uated from  Cambridge  in  1824  and  had  attained 
some  prominence  in  the  literary  world  of  Lon- 
don before  his  editorship  with  Frederick  Deni- 
son  Maurice  of  the  'Athenceum'  in  1828.  In 
1833  he  published  a  novel,  'Arthur  Coningsby' 
and  in  1839  'Minor  Poems.'  Three  years  later 
appeared  'The  Election,*  a  poem,  and  'Straf- 
ford,* a  drama.  His  later  work,  accomplished 
during  his  years  of  declining  health,  includes 
also  a  series  of  prose  poems  published  in 
Blackwood's,  and  eight  cantos  of  'Richard  Coeur 
de  Lion,*  three  of  which  were  published  post- 
humously in  'Frazer's  Magazine,*  and  were 
much  praised  by  his  friend,  Carlyle.  A  collec- 
tion of  his  essays  and  tales  was  published 
with  a  memoir  bv  J.  C.  Hare  in  1848.  Consult: 
Carlyle,  'The  Life  of  John  Sterling*  (1851); 
also  letters  of  Sterling  and  Ralph  Waldo  Emer- 
son, with  sketch  of  Sterling's  life  by  Edward 
Waldo  Emerson  (1897). 

Sterling,  111.,  city  in  Whiteside  County;  on 
the  Rock  River,  and  on  the  Chicago  &  North- 
western and  the  Chicago,  Burlington  &  Quincy 
R.R.'s;  about  112  miles  west  of  Chicago  and 
50  miles  northeast  of  Rock  Island.  Electric 
lines  connect  the  city  with  many  of  the  nearby 
places.  It  was  settled  in  1834  by  Hczekiah 
Brink ;  and  founded  as  two  places,  Chatham  and 
Harrisburg,  in  1837.  In  1839  tlicy  were  con- 
solidated, and  on  16  Feb.  1857  organized  as 
the  village  of  Sterling.  In  1872  it  was  reorgan- 
ized under  the  Illinois  general  law.  Sterling  is 
in  a  fertile  agricultural  region,  and  its  excellent 
water-power  contriliutcs  to  its  manufacturing 
advantages.  The  chief  industrial  establishments 
are  wire  factories,  gas  engine  works,  coffin  and 
hearse  factories,  flour  mills,  pump  factory,  foun- 
dries, machine  shops,  wagon  factory,  silver  plat- 
ing and  hardware  works.  There  are  about  1,200 
employees.  There  are  14  churches,  a  township 
high  school,  three  graded  schools,  one  parish 
school,  and  one  business  college.  The  two 
national,  and  one  savings,  banks  have  a  com- 
bined capital  of  $225,000.  The  government  is 
vested  in  a  mayor  and  a  council  of  10  members 
elected  every  two  years.  Pop.  (1890)  5,824; 
(1900)  6,309.  w.  D.  John, 

Manager  ^Gazette? 

Sterling,  Kan.,  city  in  Rice  County;  on 
the  Atcliison,  T.  &  S.  F.,  and  Missouri  P. 
R.R.'s.  It  is  in  an  agricultural  and  stockrais- 
ing  region,  and  the  principal  industries  are 
farming,  salt  mining,  and  milling.  Tlierc  arc  13 
churches,  3  public  schools,  Cooper  Memorial 
College,  one  national  and  one  state  bank,  and 
two  weekly  papers.     Pop.   (1900)   2,002. 

Stern,  Louis,  American  merchant:  b.  Ger- 
many   22    Feb.    1849.     He    received    a    common 


STERN— STERNE 


school  education  at  Albany,  X.  Y.,  and  remov- 
ing to  New  York  established  the  well  known 
department  stores  of  Stern  Brothers.  He  was 
the  Republican  candidate  for  president  of  the 
borough  of  ^lanhattan  in  1897,  U.  S.  commis- 
sioner to  the  Paris  Exposition  of  1900,  chairman 
of  the  executive  committee,  New  York  State 
commission  to  Louisiana  Purchase  Exposition 
(1904;,  and  is  president  of  the  Republican  Club. 

Stern,  Simon  Adler,  American  author  and 
banker;  b.  Philadelphia  8  Dec.  183S;  d.  1904. 
He  was  educated  in  the  high  school,  and  in  1871 
became  associated  with  two  of  his  brothers  in 
the  printing  and  publishing  firm  of  Edward 
Stern  &  Co.  He  was  treasurer  of  the  Finance 
Company  of  Pennsylvania  1887-1903.  In  addi- 
tion to  many  contributions  on  literature  and 
music  to  the  current  periodicals,  he  published : 
"Scintillations  from  the  Prose  Works  of  Hein- 
rich  Heine'  (1873):  translations  of  Auerbach's 
*Woldfield'  (1873).  and  <0n  the  Heights' 
(1875)  ;  and  'Jottings  of  Travel  in  China  and 
Japan'    (1888). 

Sternberg,  stern'berg,  George  Miller, 
American  surgeon  :  b.  Otsego  County.  N.  V.,  S 
June  1838.  He  was  graduated  from  the  College 
of  Physicians  and  Surgeons,  New  York, 
i860.  He  was  appointed  assistant  surgeon  in 
the  United  States  army  28  May  1861  ;  captain 
and  assistant  surgeon  28  May  1866;  major  and 
surgeon  i  Dec.  1875 ;  lieutenant-colonel  and 
deputy  surgeon-general  12  Jan.  1891 :  and  re- 
ceived the  commission  of  brigadier-general,  and 
surgeon-general  in  1893.  He  was  retired  8 
June  1902.  His  first  service  during  the  Civil 
War  was  with  the  Army  of  the  Potomac  and 
later  with  the  .A-rmy  of  the  Gulf.  After  the 
war  he  was  in  charge  of  the  United  .States 
General  Hospital  in  Cleveland,  Ohio,  served 
through  yellow  fever  and  cholera  epidemics,  and 
during  the  war  with  Spain  (1898),  had  com- 
mand of  the  medical  service.  He  was  a  mem- 
ber of  the  Havana  Yellow  Fever  Commission, 
sent  there  by  the  National  Board  of  Health 
(1R79),  and  president  of  the  American  Med- 
ical -Association  (1898).  He  has  published 
'Photo-Micrographs.  ?nd  How  to  Intake  Them' 
(1883')  ;  'Bacteria,  Malaria  and  Malarial  Dis- 
eases' (1884^  :  'Manual  of  Bacteriology' 
(1893")  ;  'Immunity,  Protective  Inoculations,  and 
Serum-Therapy'  (1897),  In  1885  he  was 
awarded  the  Lomb  prize  of  $500  by  the  -Ameri- 
can Public  Health  -Association  for  an  essay  en- 
titled 'Disinfection  and  Individual  Prophyla.xis 
Against  Infectious  Diseases.* 

Sternburg,  stern'hoorg,  Herman  von 
Speck,  German  diplomat :  b.  Leeds,  England, 
21  .Aug.  1852.  He  was  educated  at  the  Fiirsten- 
schule  St.  -Afra,  Meissen,  Saxony,  and  the  mili- 
tary academy  of  Potsdam,  fought  through  the 
Franco-Prussian  war  in  the  2d  Saxon  dra- 
goons, and  remained  in  the  military  service  un- 
til 1885.  In  1890  he  entered  on  his  diplomatic 
career,  being  made  successively  first  secretary 
of  legation  at  Peking,  charge  d'affaires  at  Bel- 
grade, Servia,  and  first  .secretary  of  the  em- 
bassy at  Washington.  In  1898  he  was  high 
commissioner  on  the  Samoan  commission  (see 
S.^M0.\~1.  He  was  made  consul-general  for  Brit- 
ish India  and  Ceylon  in  iqoo.  minister  plenipo- 
tentiary and  envoy  extraordinary  to  the  L'nited 
States  in  1903,  and  ambassador  in  July  1903. 


Sterne,  stern,  Adolphus,  lexan  pioneer :  b. 
Cologne,  Germany,  5  April  1801 ;  d.  New  Or- 
leans, La.,  27  March  1852.  Leaving  his  birth- 
place in  his  i6th  year  to  escape  military  duty, 
he  came  to  the  United  States,  going  first  to 
New  Orleans  and  then  visiting  Texas  in  1824. 
-A  lover  of  adventure  and  proficient  in  many 
languages  and  dialects,  he  joined  the  English 
settlers  in  their  early  struggles  against  the 
Mexicans,  and  took  part  in  the  Fredonian  war. 
Saved  from  being  sentenced  to  death  by  an 
amnesty,  he  went  into  business  at  Nacogdoches, 
and  became  a  notable  figure  in  eastern  Texas. 
He  studied  law,  was  court  interpreter,  and  after 
Texas  won  her  independence  he  served  in  both 
upper  and  lower  houses  of  Congress. 

Sterne,  Laurence,  English  humorist :  b. 
Clonmcl.  Ireland.  24  Nov.  17:3;  d.  London,  iS 
March  1768.  He  was  a  great-grandson  of  Rich- 
ard Sterne,  the  master  of  Jesus  College,  who 
attended  Laud  to  the  scaffold  and  afterwards 
became  archbishop  of  York.  The  archbishop's 
third  son.  named  Simon,  married  Mary  Jaques, 
heiress  to  the  lordship  of  Elvington,  near  York, 
on  the  river  Derwent.  and  subsequently  pur- 
chased Woodhouse  Hall  in  the  parish  of  Hali- 
fax. Their  eldest  son  Richard  succeeded  to  the 
two  estates.  Jaques,  the  third  son,  entered  the 
church,  and  rose  to  many  dignities,  including  an 
archdeaconry.  Between  them  was  born  Roger 
Sterne,  father  of  the  humorist,  who  turned  for 
a  career  to  the  army.  When  a  mere  stripling, 
Roger  Sterne  was  appointed  an  ensign  in  the 
thirty-fourth  regiment  of  foot  and  passed  the 
rest  of  his  life  in  service  on  the  continent  or  in 
English  and  Irish  barracks.  He  took  part  in 
the  siege  and  capture  of  Vigo  and  in  the  defence 
of  Gibraltar.  In  171 1  he  married  at  Dunkirk 
.Agnes  Hebert,  of  a  humble  Irish  family  and 
widow  to  a  brother  officer.  Of  their  seven 
children  only  three  lived  beyond  the  fourth  year. 
Laurence,  the  second  child,  was  born  on  24 
Nov.  1713,  at  Clonmel,  a  small  Irish  town  above 
Waterford  on  the  Suir,  where  his  mother  was 
staying  with  friends.  For  10  years  the  boy 
moved  about  with  his  parents  from  place  to 
place,  wherever  the  regiment  happened  to  be 
stationed.  Eventually  the  poor  ensign  left  his 
family  and  went  out  to  Jamaica,  where  he  died 
nf  fever  in  1731.  As  Laurence  remembered  him, 
Roger  Sterne  was  "a  little  smart  man  *  *  * 
most  patient  of  fatigue  and  disappointments 
*  *  *  in  temper  somewhat  rapid  and  hasty, 
but  of  a  kindly,  sweet  disposition." 

Long  before  this,  Laurence  had  been  placed, 
by  the  aid  of  his  uncle  Richard,  in  the  Halifax 
grammar  school,  where  he  was  kept  at  his  acci- 
dence for  some  seven  years,  and  then  sent  to 
Cambridge  on  an  allowance  of  £30  a  year.  Lau- 
rence Sterne  was  admitted  to  Jesus  College  as 
a  sizar  in  1733,  and  the  next  year  he  was  elected 
to  one  of  fcveral  scholarships  founded  by  his 
great  grandfather.  -At  the  university  the  young 
man  in  no  way  distinguished  himself,  and  in 
after  life  he  ridiculed  the  curriculum.  Gradu- 
ating A.  B  in  January  1736-7,  he  was  ordained 
deason  in  the  following  March.  In  1738.  he 
was  admitt-ed  to  the  priesthood,  and  obtained, 
through  the  infiuence  of  his  uncle  Jaques.  the 
vicarage  of  Sutton-in-the-Forest.  eight  miles  from 
York.  To  this  preferment  was  soon  added  the 
neighboring  Stillington  and  a  prebendal  stall  in 
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York  minster.     On  30  March   1741,  he  married 
Ehzabeth,  daughter  to  Robert  Lumley,  sometime 
rector    of    Bedalc,    and    inmiediately    settled    in 
the  parsonage  at  Sutton.     He  lived  there  for  20 
years.     Two  daughters  were  born,  of  whom  only 
Lydia   reached   maturity.     Besides   officiating   in 
his  two  parishes  and  taking  his  turns  at  preach- 
ing   in   the    cathedral,    the    vicar   cultivated    his 
glebe  and  purchased  two  farms  for  larger  crops 
of  oats   and  barle}'.     He   amused   himself   with 
fiddling   and   painting,   read   hundreds   of  books 
on  all  sorts  of  subjects,  and  visited  extensively 
among    convivial    squires.      Possessing   a    facile 
pen,  he  wrote  for  a  time  political  articles  for  his 
uncle  Jaques,   and   twice   he   appeared   in   print 
v.ith   a   sermon.     A   pamphlet  of   his   called    *A 
Political   Romance*    (January   i~S9)    brought  to 
a  gay    close   a   hot   dispute  then   waging  in  the 
Voik  chapter.     Aware  now  that  he  could  write 
so  as  to  make  his  reader  laugh,  he  began  'The 
Life  and   Opinions  of  Tristram   Shandy   Gent,' 
the  first  two   volumes  of  which   were  given  to 
the  public  in  December  1759.     In  the   following 
March  Sterne  w-ent  up  to  London  and  met  his 
great   fame.     After  seeing  through   the   press  a 
second  edition  of  his  book  and  two  volumes  of 
sermons,  he  returned  to  the  north  and  settled  at 
Coxwold,  a  parish  at  the  foot  of  the  Hambleton 
Hills,  w-hich   had  been   bestowed   upon   him   by 
Lord  Fanconberg.     In  the  parsonage  there,  re- 
named  Shandy   Hall,   Sterne   went   on   with   his 
comic    romance,    nine    volumes    in    the    whole, 
whicli  appeared  in   further  instalments  near  the 
beginning  of  several  years  down  to   1767.     Two 
more  volumes  of  sermons  were  issued  in   1765. 
Never  strong,   Sterne  broke   down   in  Janu- 
ary,    1762,     and    hurried    across    the    channel. 
After   a   brief   stay   in    Paris,    where    statesmen, 
philosophers,  and  the  world  of  fasliion  crowded 
..liout  him,  he  moved  south  to  Toulouse,  where 
he  was  joined   by  wife   and   daughter.     He  re- 
mained in   southern   France  till   the   summer  of 
1764.  when  he  returned  alone  to  Coxwold.     His 
health   failing   again,   he   set   out   for   France  in 
October.   17C15,  on  his  famous  sentimental  jour- 
ney.    He  traveled  mostly  by  chaise  from  Calais 
via  Montreuil  to  Paris,  on  to  the  south  through 
Languedoc  and  then  crossing  over  into  Italy  on 
to  Rome  and  Naples.     He  was  back  at  Coxwold 
in  the  summer  of  1766.     All  this  time  his  wife 
and  daughter  remained  abroad.     While  in  Lon- 
don for  the  winter  of  1766-67,  Sterne  met  and 
fell   in   love   with   Mrs.    Elizabeth   Draper,   wife 
to   a   writer   in   the   service   of   the    East    India 
Company,     She  sailed  for  India  in   April,   1767, 
nnd  poor  Yorick  was  left  broken-hearted.     Mrs. 
Draper  is  the  Eliza  of  the  'Sentimental  Journey' 
.ukI  of  a  series  of  letters.     After  her  departure 
for    India.    Sterne    had    a    serious    illness    from 
which  he  barely  recovered.     In  June  he  returned 
to  Coxwold,   where  he   recorded   his   sensations 
from  day  to  day  in  a  journal  he  kept  for  Eliza, 
■iml    began     'A    Sentimental    Journey    through 
I'rance  and  Italy.'     In  the  following  January  he 
went  up  to  London  with  the  new   hook,  which 
was  published  on  26  Eel).  1768.    He  soon  took  to 
his  bed.  and  died  18  March  1768.  at  his  lodgings 
in  Old  Bond  street.     At  the  time  he  was  alone 
save  for  a  nurse  and  a   footman  whom   friends 
had  sent  to  inquire  after  him.     Four  days  later 
lie  was   buried   in    .Saint   George's   cemetery   on 
the    Bayswafer    Road.     According    to    a    story 
which  is  probably  true,  his  body  was  taken  up 
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and  sold  for  dissection  to  the  professor  of  anat- 
omy at  Cambridge.  The  next  year  Mrs.  Sterne 
swept  his  study  for  three  more  volumes  of  ser- 
mons; and  m  1775,  Lydia,  then  Mrs.  Medalle, 
brought  out  her  father's  letters  and  brief  auto- 
biography. 

Sterne's  career  appeals  strongly  to  the  imagi- 
nation. An  obscure  country  parson  till  his 
forty-seventh  year,  he  at  once  became  known 
throughout  western  Europe.  Everybody  wished 
to  see  the.  man  who  had  written  'Tristram 
Shandy.'  In  London  and  in  Paris  there  always 
awaited  him  "dinners  a  fortnight  deep."  A  let- 
ter addressed  to  ".Mr.  Tristram  Shandy,  Europe." 
was  handed  him  by  the  postboy  on  the  way 
to  Sutton.  When  Lcssing  heard  of  Yorick's 
death,  he  said  that  he  would  gladly  have  given 
him  five  years  from  his  own  life.  The  book 
w-hich  drew  Sterne  out  of  obscurity  was  a 
strange  performance.  It  starts  out  with  the 
prenatal  history  of  the  hero,  for  the  purpose  of 
satirizing  Dr.  John  Burton,  a  local  accoucheur, 
and  then  shunts  off  into  the  life  and  opinions 
of  the  hero's  father  and  uncle  Toby.  Once  in 
the  swing  of  character-creation,  the  author  only 
incidentally  returns  to  his  main  narrative.  To 
Horace  Walpole,  the  book  seemed  to  have  been 
written  backwards.  For  the  amusement  or  per- 
plexity of  the  reader,  a  chapter  is  begun,  then 
broken  oflf  for  a  new  one,  and  pages  are  left 
blank,  or  misnumbcrcd.  But  there  is  method 
in  this  madness.  Sterne  was  a  great  master  of 
digression ;  for  in  spite  of  every  apparent  draw- 
back his  narrative  moves  on;  and  from  it  finally 
emerge  Parson  Yorick,  Mr.  Walter  Shandy,  my 
uncle  Toby,  and  Corporal  Trim,  a  rare  company 
of  eccentrics,  among  the  most  completely  elabo- 
rated characters  in  English  literature.  The 
devious  journey  has  also  been  accompanied  by 
the  most  delightful  ridicule  of  pedantry  and 
musty  learning,  with  a  stop  here  and  there  on 
the  strangest  whims  and  fancies,  like  my  uncle 
Toby's  fly  or  his  brother's  philosophy  of  names. 
Everywhere  sentiment  ripples  on  into  the  kind- 
liest humor. 

The  'Sentimental  Journey'  is  less  quixotic 
in  structure.  Though  based  upon  the  author's 
travels,  it  is  not  a  journey  in  the  ordinary 
sense.  It  is  rather  a  record  of  Yorick's  sensa- 
tions as  he  refuses  alms  to  a  poor  Franciscan, 
takes  by  the  hand  a  beautiful  woman,  and  counts 
her  pulse-heats,  or  stops  to  listen  to  the  story 
of  a  peasant  girl  in  distress,  or  best  of  all  when 
he  sees  a  Marquis  before  the  estates  of  Rennes 
reclaim  a  sword  that  he  had  been  compelled  to 
lay  aside  twenty  years  before.  One  sentimental 
portrait  fades  into  another  by  the  most  delicate 
transition  of  feeling.  It  is  all  a  high  and  won- 
derful art. 

Bihlionraphy. — In  1780,  Sterne's  original  pub- 
lishers issued  his  works  in  ten  volumes.  Of  the 
numerous  reprints,  the  best  is  the  one  edited 
by  J.  P.  Brown  (London  187.-?).  It  includes 
some  additional  letters.  The  convenient  edition 
by  Saintsbury  (6  vols.  London  1804)  omits 
most  of  the  sermons.  The  'Works  and  Life' 
(12  vols.  New  York  1904'),  edited  by  Cross, 
con(;iins  the  recently  recovered  'Journal  to 
Eliza.'  additions  to  the  correspondence,  Mrs. 
Draper's  letters  to  friends  in  England,  a  body 
of  anecdotes,  and  the  'Life'  (annotated)  hy 
Fitzperald.  This  standard  biography  by  Fitz- 
gerald, published  in   1864,  was  revised  in   1896, 
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and  reprinted  in  1905.  Consult  also:  Traill  l 
'Laurence  Sterne'  in  'English  Men  of  Letters 
Series^  (London  and  New  York  1882)  ;  Stap- 
fer's  'Laurence  Sterne,  sa  personne  et  scs 
ouvrages'  (Paris  1870)  ;  and  Thackeray's  'Eng- 
lish Humorists.'  Of  more  special  interest  arc 
Texte's  'Rousseau  et  le  cosmopolitisme  lit- 
teraire  au  XVIII. erne  sieclc^  (Paris  1895)  ;  and 
Thayer's  'Laurence  Sterne  in  Germany,'  with  a 
bibliography  (New  York  1905). 

Wilbur  L.  Cross, 
Professor  of  English,  Yale  University. 

Sterne,  Simon,  American  lawyer  and 
economist:  b.  Philadelphia  23  July  1839;  d.  New 
York  22  Sept.  1901.  He  studied  at  the  Univer- 
sity of  Heidelberg,  was  graduated  from  the  law 
department  of  the  LTniversity  of  Pennsylvania  in 
1859,  and  was  admitted  to  the  bar  of  New  York 
in  i860.  He  represented  many  corporate  interests, 
and  paid  special  attention  to  real  estate  and  con- 
stitutional law.  He  found  time  to  take  part  in 
social  and  civic  reform,  lectured  on  political 
science  at  Cooper  Institute  (1861-3),  and  was 
secretary  of  the  committee  of  70  for  the  over- 
throw of  the  Tweed  Ring  (1870).  He  was  ap- 
pointed in  187s  on  a  commission  to  devise  plans 
for  the  government  of  cities,  and  in  1895  on  a 
commission  to  recommend  changes  in  methods 
of  administration,  and  by  President  Cleveland  in 
1896  to  report  as  to  the  relations  of  western  Euro- 
pean governments  to  railways.  Besides  a  large 
number  of  articles  on  historical  and  political  eco- 
nomic subjects,  he  published:  'Representative 
Government'  (1871)  ;  'Suffrage  in  Cities' 
(1878)  ;  'Hindrances  to  Prosperity'  (1879)  ; 
'Constitutional  History  and  Political  Develop- 
ment of  the  United  States'  (1882).  Consult 
Foord,  'Life  and  Public  Services  of  Simon 
Sterne'    (1903). 

Sterne,  Stuart.     See  Bloede,  Gertrude. 

Ster'ner,  Albert  Edward,  American  artist: 
b.  London,  England,  8  March  1863.  He  studied 
at  Julien's  Academy  and  the  Ecole  des  Beaux 
Arts,  Paris,  and  in  1881  came  to  the  United 
States,  opening  his  studio  in  New  York  in  1885. 
He  has  painted  in  oil  acceptably,  but  is  best 
known  for  his  illustrations,  which  are  effectively 
drawn  and  possess  refinement  and  charm. 

Sternhold,  stern'hdld,  Thomas,  English 
hymnologist :  b.  Blakeney,  Gloucestershire,  about 
1500;  d.  August  1549.  He  was  one  of  the  versi- 
fiers of  the  first  metrical  version  of  the  Psalms, 
long  used  in  public  worship  in  churches,  but 
superseded  by  the  version  of  Tate  and  Brady, 
published  in  1698.  He  was  educated  at  Oxford, 
became  groom  of  the  robes  to  Henry  VIII.,  and 
held  a  similar  office  under  Edward  VI.  The 
principal  coadjutor  of  Sternhold  in  his  versifica- 
tion of  the  Psalter  was  John  Hopkins.  The  first 
edition  (1548)  contained  19  psalms,  the  second 
(1549)  37  psalms  translated  by  Sternhold,  the 
third  (1551)  includes  7  translated  by  Hopkins. 
In  1562  appeared  'The  WTiole  Book  of  Psalms.' 

Sternum,  the  breastbone  in  vertebrates. 
See  Anatomy,  Comp.\r.'\tive;  Ornithology;  Os- 
teology. 

Ster'rett,  James  Macbride,  American  col- 
lege professor:  b.  Howard,  Pa.,  13  Jan.  1847. 
He  was  graduated  from  the  LTniversity  of  Roch- 
ester 1867,  studied  at  the  Cambridge  Episcopal 
Theological  School,  and  was  ordained  priest 
in   the   Protestant   Episcopal   Church   1873.    He 


was  professor  of  ethics  at  the  Seabury  Divinity 
School,  Faribault,  Minn.,  1882-92,  and  since  the 
latter  date  has  been  professor  of  philosophy  at 
Columbian  University,  D.  C.  He  is  president  of 
the  Society  for  Philosophical  Inquiry  and  is  the 
author  of  'Studies  in  Hegel's  Philosophy  of 
Religion'  (1890)  ;  'Reason  and  Authority-  in 
Religion'  (1891';  and  'The  Ethics  of  HegeP 
(1893). 

Sterrett,  John  Robert  Sitlington,  Ameri- 
can college  professor :  b.  Rockbridge  Baths,  \'a., 
4  March  1851.  He  was  educated  at  the  imiver- 
sities  of  Virginia,  Leipsic,  Berlin,  Athens,  and 
Munich.  He  was  professor  of  Greek  at  Miami 
University,  1886-91  ;  at  the  University  of  Texas, 
1888-92;  at  Amherst  College,  1892-1901 ;  and 
has  been  head  of  the  Greek  department  at  Cor- 
nell University  since  1901.  He  was  a  professor 
in  the  American  School  of  Classical  Studies  at 
Athens,  Greece,  1896-7,  has  led  various  archaeo- 
logical expeditions  to  Asia  Minor,  and  is  a  joint 
editor  of  the  'American  Journal  of  Archaeology.' 
Among  his  publications  are  'Qua  in  re  Hymni 
Homeric!  quinque  majores  inter  se  diflferant' 
(1881)  ;  'Inscriptions  of  Tralles'  (1885)  :  'Note- 
book of  a  Traveling  Archaeologist'   (1889)  ;  etc. 

Stesichorus,  ste-sik'o-rus,  Greek  poet:  b. 
Himera,  Sicily,  about  640  B.C. ;  d.  Catana  555  b.c 
His  own  name,  Tisias,  he  changed  to  Stesicho- 
rus ("conductor  of  the  choric  ode")  as  the  in- 
ventor of  strophe,  anti-strophe,  and  epode,  and 
with  his  predecessor  Alcman  he  stands  at  the 
head  of  Dorian  poets  of  the  lyric  dance.  He 
incurred  the  wrath  of  Phalaris  by  the  warning 
and  poetic  appeals  which  he  addressed  to  his 
townsmen  in  view  of  the  tyranny  of  that  prince 
and  died  in  exile.  His  fragments  are  collected 
in  Bergk's  'Poetae  Lyrici  Gr.-eci.' 

Steth'oscope,  an  instrument,  the  inventio-.i 
of  Lrennec  (q.v.),  ordinarily  consisting  of  a  short 
wooden  tube,  from  7  to  12  inches  long,  widening 
toward  each  end,  with  which  phj'sicians  are  ac- 
customed to  examine  the  internal  state  of  the 
human  body  in  diseases  of  the  lungs  and  other  in- 
ternal organs,  also  in  hernia,  and  in  the  condition 
of  women  in  pregnancy,  etc.  This  is  done  by  ap- 
plying the  stethoscope  to  the  chest  or  abdomen, 
and  putting  the  ear  to  the  wider  end.  Many 
disorders  may  be  distinguished  very  clearly  in 
this  way,  and  the  instrument  has  proved  most 
useful  to  the  medical  profession.  The  binaural 
stethoscope  is  now  a  common  form,  the  instru- 
ment having  two  flexible  tubes,  the  ends  of 
which  are  applied  to  both  ears  simultaneously. 

Stet'son,  John  Batterson,  American  phi- 
lanthropist: b.  Orange,  N.  J.,  5  May  1830;  d.  near 
Deland,  Fla.,  18  Feb.  1906.  He  engaged  in  hat 
manufacture  and  founded  the  John  B.  Stetson 
Company,  with  the  largest  factories  in  tlie  world. 
Connected  with  tliem  are  reading-rooms,  library, 
armory,  etc.  He  built  Stetson  Hall  for  Deland 
University  at  Deland,  Fla.,  and  added  other  en- 
dowments, the  name  of  the  institution  being 
changed  to  the  John  B.  Stetson  University. 

Stettin,  stet-ten'.  Germany,  in  Prussia, 
capital  and  port  of  Pomerania,  and  of  the  gov- 
ernment of  Stettin,  on  the  Oder,  60  miles  north- 
east of  Berlin.  The  Old  and  New  towns  are 
distinct  sections.  Since  the  removal  of  the  forti- 
fications (1873)  the  town  has  extended  greatly 
and  several  outlying  villages  have  become  incor- 
porated in  the  main  town.     Both  the  Oder  and 
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the  Parnitz,  a  tributary,  are  spanned  by  sev- 
eral bridges.  There  are  numerous  public  squares, 
embellished  by  statues  of  German  sovereigns 
and  other  celebrities.  There  are  many  churches, 
of  which  the  church  of  Saint  James  (14th  cen- 
tury) and  Saint  Peter's  (1124)  are  most  note- 
worthy, also  a  fine  synagogue.  Of  secular  build- 
ings may  be  mentioned  the  royal  palace  (1346), 
now  used  for  government  purposes ;  the  old 
town-hall,  bourse  or  exchange,  asylum,  orphan- 
home,  concert-hall  and  club,  arsenal,  schools  of 
architecture,  technical  school,  etc.  Stettin  is 
Germany's  chief  port  and  an  important  ship- 
building centre.  The  industries  are  varied  and 
include  iron-foundries,  engineering  works,  man- 
ufactures of  ready-made  clothing,  chemical, 
cement,  soap,  oil,  paper  and  pasteboard  works, 
sugar  refineries,  and  famous  breweries  and  dis- 
tilleries. In  1898,  a  free  harbor  east  of  the 
Lastadie  suburb  w'as  opened.  A  ship  canal,  con- 
necting Stettin  with  Berlin,  will  be  a  new  im- 
pulse to  trade.  The  imports  include  coal,  iron, 
soda  and  potash,  seeds,  coffee,  cotton,  wine,  corn, 
herrings,  timber ;  the  exports  are :  sugar,  timber, 
liquor,  grain,  potatoes  and  flour.  In  the  12th 
century  Stettin  had  already  attained  considerable 
importance.  In  1121,  Boleslas,  Duke  of  Poland, 
introduced  Christianity.  The  Treaty  of  West- 
phalia ceded  the  town  to  the  Swedes,  and  it  sub- 
sequently became  a  possession  of  Prussia.     Pop. 

(1900)  210,680. 

Steuart,  stu'art,  John  Alexander,  Scottish 
novelist :  b.  Perthshire  3  July  1861.  After  trav- 
eling extensively  in  North  America  he  entered 
journalism,  and  returning  to  Europe  settled  in 
London  and  was  editor  of  *The  Publishers'  Cir- 
cular' (1896-1900).  He  has  published  <A 
Millionaire's  Daughters'  (1888)  ;  'Letters  to 
Living  Authors'    (1890);    'The  Eternal   Quest' 

(1901)  ;  'A  Son  of  God'   (1902)  ;  etc. 

Steuben,  stu'ben  (Ger.  stoi'ben),  Friedrich 
Wilhelm  August  Heinrich  Ferdinand,  B.\ron 
VON',  Prussian  soldier  and  .•\merican  general:  b. 
Magdeburg,  Prussia,  15  Nov.  1730;  d.  Steuben, 
Oneida  County,  N.  Y.,  28  Nov.  1794.  Before 
coming  to  .-America  he  had  attained  the  rank  of 
lieutenant-general  in  the  Prussian  army,  and 
had  won  distinction  in  the  Seven  Years'  war. 
At  its  close  he  retired  from  military  life,  but  was 
persuaded  by  colonial  representatives  in  France 
to  come  to  the  assistance  of  the  .American  peo- 
ple. He  at  once  became  an  enthusiastic  sup- 
porter of  the  American  cause,  and,  tendering  his 
services  to  Congress  in  1777,  was  assigned  to 
the  main  army  under  Washington  at  Valley 
Forge.  His  splendid  discipline  and  ability  as 
an  organizer  were  at  once  recognized  by  Wash- 
ington, who  recommended  his  appointment  as 
inspector-general  of  the  entire  army.  Unable  to 
attain  a  separate  command  in  the  open  field,  he 
spent  most  of  his  time  recruiting  the  forces  sent 
to  those  who  took  a  more  prominent  part  in  the 
war;  but  it  was  undoubtedly  due  to  his  almost 
unrecognized  efforts  that  the  American  troops 
\yere  from  the  first  so  well-organized  and  dis- 
ciplined a  body.  He  attained  at  last  his  coveted 
place  as  an  oflScer  in  the  line,  and  as  major-gen- 
eral of  the  forces  at  Yorktown  received  the  first 
offer  of  capitulation  from  Lord  Cornwallis.  Re- 
fusing to  be  relieved  by  I^fayette,  he  was 
.dlowed  to  remain  in  the  trenches  until  the  com- 
plete surrender  of  the  enemy.     At  the  close  of 


the  war  he  was  refused  the  pecuniary  remunera- 
tion which  he  had  asked  of  the  colonies  in  the 
event  of  their  success,  but  to  recuperate  his  for- 
tunes, abandoned  for  their  cause,  was  subse- 
quently awarded  several  grants  of  land,  among 
them  a  township  in  northern  New  York,  where 
he  spent  the  remainder  of  his  life.  Consult: 
Sparks,  'American  Biography';  Kapp,  'Life  of 
Steuben'   (i860). 

Steubenville,  stij'bcn-vil,  Ohio,  city,  coun- 
ty-seat of  jL-lterson  County;  on  the  Ohio  River, 
and  on  the  Pittsburg,  C,  C.  &  St.  L.,  the  Cleve- 
land &  P.  division  of  the  Pennsylvania,  the  Wa- 
bash (Wheeling  &  L.  E.)  R.R.'s  ;  about  68  miles 
below  Pittsburg,  Pa.,  and  23  miles  north  of 
Wheeling,  W.  Va. 

History. —  In  1786  a  fort  was  built  on  the  site 
of  what  is  now  a  business  portion  of  the  city; 
but  no  permanent  settlement  of  home-seekers 
w-as  made  until  1797,  when  frontier  houses  were 
erected  by  Bezaleel  Wells,  Benjamin  Doyle,  John 
Ward,  and  others.  In  1798  the  place  w^as  laid 
out  as  a  town,  and  in  1851  was  incorporated 
as  a  city.  It  was  a  place  of  importance  from 
the  time  the  fort  was  built;  in  1810  there  was  a 
population  of  800.  It  was  one  of  the  first  places 
to  use  steam  for  manufacturing  purposes. 

Industries.—  The  city  is  in  an  agricultural 
and  coal  and  gas  region.  Natural  gas  is  nearby, 
so  that  it  is  brought  to  the  city  by  pipes  and 
pumping.  Coal  is  under  and  around  the  city 
and  is  mined  extensively.  Valuable  clay  depos- 
its are  in  the  vicinity,  and  petroleum  wells  are 
within  a  few  miles.  Large  quarries,  from  which 
is  obtained  excellent  building  stone,  contribute 
to  the  prosperity  of  the  city.  The  chief  manu- 
facturing establishments  are  iron  and  steel  works, 
soap  works,  tin  plate  and  clay  works,  potteries, 
foundries,  glass  factories,  bla.st  furnaces,  a  paper 
mill,  flour  mills,  boiler  works,  tube  works,  ma- 
chine-shops, and  nail  factories.  The  govern- 
ment census  of  1900  gives  the  number  of  manu- 
facturing establishments,  171  ;  the  amount  of 
capital  invested,  $2,587,180;  the  number  of  em- 
ployees in  the  manufacturing  establishments, 
2,051;  annual  amount  of  wages,  $874,095;  cost 
of  material  used,  $2,698,875;  and  value  of  prod- 
ucts annually,  $5,235,161.  Brick  works  near  the 
city  form  part  of  the  industrial  wealth  of  the 
city. 

Municipal  Improvements. — Steubenville  is  far 
enough  above  the  river,  being  laid  out  on  the 
second  terrace,  as  to  be  beyond  the  flood  section. 
Hills  ranging  in  height  from  300  to  500  feet 
are  on  three  sides,  thus  greatly  modifying  the 
inclemency  of  the  cold  winds.  The  water  supply 
comes  from  the  river,  at  a  point  about  two  miles 
above  the  city.  The  location  and  slope  give 
excellent  surface  drainage,  and  there  is  a  good 
system  of  artificial  drainage.  Vitrified  brick  is 
used  largely  for  paving.  Large  trees  shade  the 
streets,  so  that  in  stnnmer  the  city  presents 
soine  the  appearance  of  a  dense  grove.  The  Gill 
Hospital  and  the  local  charitable  organizations 
care  for  the  si.K  and  the  needy. 

Churches  and  Schools. —  There  are  18 
churches;  4  Presbyterian,  3  Methodist,  2  Metli- 
odist  for  colored,  2  Protestant  Episcopal,  2 
Roman  Catholic,  i  each  of  Methodist  Protest- 
ants, United  Presbyterians,  Disciples  of  Christ, 
Congregationalists,  and  Jev  ish.  There  are  well- 
organized  school  systems.     The  high  school  was 


STEVENS 


opened  in  i860;  there  are  public  and  parish 
schools,  private  commercial  schools,  a  Carnegie 
Public  Library,  and  school  libraries. 

Banks  and  Finances. —  The  four  banks  have 
a  combined  capital  of  $1,450,000.  The  resources 
are  $5,000,000.  There  are  two  private  banks  and 
two  building  and  loan  associations.  In  igoo  the 
municipal  receipts  were  $167,216.95,  and  the  ex- 
penditures, $95,185.13.  The  chief  expenses  were 
for  schools,  street  repairs,  cleaning,  and  lighting, 
and  charitable  and  penal  departments. 

Population. —  The  majority  are  native-born; 
but  there  are  a  number  of  Germans  and  Italians, 
and  a  few  English  and  Irish  of  foreign  birth. 
The  population  increases  each  year,  and  the 
city  has  a  regular,  healthy  growth.  Pop.  (1880) 
12,093;  (1890)  13,394;  (1900)  14,349- 

Stevens,  ste'venz,  Alfred,  Belgian  painter: 
b.  Brussels  11  Jilav  182S;  d.  Paris,  France.  24 
Xug.  1906.  He  studied  under  Navcz  at  Brus- 
sels and  Roqueplan  at  Paris,  and  won  a  first- 
class  medal  at  the  Paris  Exposition  of  1867. 
He  soon  evinced  striking-  talent  in  portraying 
fashionable  and  clesjant  life  in  Paris  of  to-day- 
such  as  the  lady  in  her  boudoir,  with  all_  the 
bright,  piquant  accessories  added  in  a  spirit  as 
suggestive,  but  not  so  bitter  as  that  which  char- 
acterized Hogarth,  although  his  later  pictures 
which  take  their  subjects  from  common  life  had 
a  distinctly  ethical  motif.  Among  his  best- 
known  canvases  are:  <The  New  Year's  Gift'; 
'Innocence'  ;  <The  Allegory  of  Spring'  ;  'The 
Visit'  ;  'The  Parisian  Woman  turned  Japan- 
ese';  'Morning  in  the  Counti-y' ;  etc.  He  also 
painted  for  the  king  of  the  Belgians  four  figures 
in  fresco  representing  the  four  seasons, —  female 
figures  in  modern  costume.  His  'Five  O'Clock 
Tea'  is  in  the  Vanderbilt  collection,  New  York. 
Stevens,  Alfred  George,  English  sculptor: 
b.  Blandford,  Dorsetshire,  1818;  d.  London  I 
May  1875.  He  was  educated  at  the  village 
school,  and  for  a  time  followed  his  father's  trade 
of  house-painter.  The  assistance  of  a  friend 
enabled  him  to  study  painting,  architecture,  and 
sculpture  in  Italy,  where  he  lived  from  1833  till 
1842,  being  for  some  time  a  pupil  of  Thorwald- 
sen.  After  his  return  to  England  he  became  a 
teacher  for  two  years  in  the  School  of  Design. 
He  is  to  be  looked  upon  as  one  of  the  most 
important  figures  in  the  history  of  English  sculp- 
ture. He  was  a  follower  of  Michelangelo  and 
the  Renaissance,  yet  broke  completely  with  the 
English  tradition  of  stiff  classicality,  and  worked 
naturally  and  freely  at  the  dictates  of  his  own 
individuality,  bringing  about  something  like  a 
revolution  in  the  ideals  of  English  statuary. 
His  influence  was  more  active  after  his  death, 
and  during  his  lifetime  his  genuine  strength  and 
greatness  were  only  known  to  the  few.  His 
great  work  is  the  monument  to  the  Duke  of 
Wellington  in  Saint  Paul's.  Consult:  Stannus, 
< Alfred  Stevens  and  His  Work'  (1891);  Arm- 
strong, 'Alfred  Stevens:  a  Biographical  Study' 
(1881). 

Stevens,  Ebenezer,  American  soldier:  b. 
Boston  1752;  d.  1823.  He  was  one  of  the 
Massachusetts  colonists  who  took  part  in  the 
memorable  demonstration  in  Boston  harbor  in 
1773,  and  was  an  active  revolutionist  from  1775 
to  the  close  of  the  war,  having  raised  three 
Massachusetts  companies  for  the  siege  of  Que- 
bec, and  having  served  as  a  commander  in  the 


battles  of  Ticonderoga,  and  later  in  the  Virginia 
campaign.  He  was  also  an  officer  in  the  War  of 
l8i2,  where  he  w-as  engaged  in  the  defense  of 
the  New  York  frontier. 

Stevens,  Edward,  .\merican  soldier:  b. 
Culpeper  County,  Va.,  1745;  d.  there  17  Aug. 
1820.  In  1776  he  became  colonel  of  the  loth 
Virginia  regiment,  the  next  year  checked  the 
forces  of  General  Howe  at  the  battle  of  the 
Brandywine,  and  after  serving  with  distinction 
at  Germantown,  was  appointed  brigadier-general. 
He  served  later  at  Camden,  Guilford  Court 
House,  and  at  the  siege  of  Yorktown,  his 
gallantry  being  highly  commended.  After  the 
adoption  of  the  Virginia  State  constitution  he 
was  a  member  of  the  state  senate  till  1790. 

Stevens,  Edwin  Augustus,  American  in- 
ventor, son  of  John  Stevens  (1749-1838) :  b. 
Hoboken,  N.  J.,  i795 ".  d-  Paris  7  Aug.  1868.  He 
made  numerous  experiments  in  steam  navigation 
and  in  1861  urged  the  government  to  put  into 
service  his  projected  ironclad  floating  battery, 
but  the  offer  was  declined.  He  inherited  a 
large  fortune  from  his  father  and  his  brother  and 
endowed  the  Hoboken  high  school,  and  be- 
queathed $1,000,000  to  establish  at  Hoboken  the 
Stevens  Institute  of  Technology   (q.v.). 

Stevens,  Edwin  Augustus,  American  me- 
chanical engineer,  son  of  the  preceding:  b.  Phil- 
adelphia 14  March  1858.  He  was  graduated  at 
Princeton  in  1878  and  has  since  resided  at  Hobo- 
ken, N.  J.,  where  he  has  been  director  and 
trustee  in  various  corporations.  He  is  best 
known  as  having  designed  the  first  screw  ferry- 
boat. 

Stevens,  George  Barker,  American  pro- 
fessor of  theology:  b.  Spencer,  N.  Y.,  13  July 
1854;  d.  New  Haven.  Conn.,  22  June  1006.  He 
was  graduated  from  the  University  of  Rochester 
in  1887;  held  pastorates  in  a  Congregational 
and  a  Presbvterian  church.  1880-5 :  studied^  in 
Germanv,  1885-6;  and  became  professor  of  New 
Testament  criticism  at  Yale  University  in  1886. 
From  1895  till  his  death  he  was  Dwight  Pro- 
fessor of  Systematic  Theology  in  the  Yale 
Divinitv  School.  His  publications  include:  'The 
Pauline  Theology'  (■1802');  'The  Theolog>'  of 
the  New  Testament'  (1899)  ;  'The  Teaching  of 
Jesus'    (1901)  ;   etc. 

Stevens,  Isaac  Ingalls,  American  military 
oflicer:  b.  Andover,  Mass.,  18  March  1818;  d. 
near  Chantilly,  Va.,  i  Sept.  1862.  He  was  grad- 
uated at  the  United  States  ^lilitary  Academy  in 
1839,  and  served  in  the  Mexican  war  as  adjutant 
of  engineers.  From  1849  to  1853  he  was  in 
charge  of  the  coast  survey  at  Washington.  In 
1853  he  resigned  from  the  army  to  become  gov- 
ernor of  Washington  Territory.  At  the  out- 
break of  the  Civil  War  he  was  made  colonel  of 
the  79th  New  York  regiment.  He  was  made  a 
major-general  4  July  1862.  He  was  killed  while 
leading  a  charge  at  Chantilly. 

Stevens,  John,  American  inventor:  b.  New 
York  1740;  d.  Hoboken,  N.  J.,  6  March  1838. 
In  1787,  having  accidentally  seen  the  imperfect 
steamboat  of  John  Fitch,  he  at  once  became 
interested  in  steam  propulsion,  and  experi- 
mented constantly  for  the  next  30  years  on  the: 
subject.  In  1789  he  petitioned  the  legislature! 
of  New  York  for  a  grant  of  the  exclusive  navi- 
gation of  the   waters  of  that  State.    The  peti- 
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tion  was  accompanied  with  drafts  of  the  plan 
of  his  steamboat,  but  the  right  was  not  granted. 
In  1804  he  constructed  a  propeller,  a  small  open 
boat  worked  by  steam,  and  his  success  was 
such  that  he  built  the  Pheni.K  steamboat,  which 
was  completed  but  a  very  short  time  after  Ful- 
ton had  finished  the  Clermont.  Fulton  having 
obtained  the  exclusive  right  to  the  navigation 
of  the  Hudson,  Mr.  Stevens  placed  his  boats  on 
the  Delaware  and  Connecticut.  In  1S12  he  pub- 
lished a  remarkable  pamphlet  urging  the  govern- 
ment to  make  experiments  in  railways  traversed 
by  steam  carriages.  The  first  steam  ferry  in 
the  world  was  established  by  him.  His  locomo- 
tive model  (1826)  was  exhibited  in  operation 
and  it  has  been  claimed  as  the  first  locomotive 
run  on  a  track  in  this  country.  His  other 
inventions  and  improvements  were  many  and 
various. 

Stevens,  John  Austin,  American  author: 
b.  New  York  21  Jan.  1S27.  He  was  graduated 
at  Harvard  in  1848,  and  was  the  founder  and  for 
many  years  the  editor  of  <Thc  Magazine  of 
American  History.*  He  is  the  author  of  'The 
Expedition  of  Lafayette  against  Arnold'  ;  'The 
Burgoyne  Campaign'  ;  'Progress  of  New  York 
in  a  Century'  ;  'The  French  in  Rhode  Island,' 
and  'Life  of  Albert  Gallatin'    (1883). 

Stevens,  John  Leavitt,  American  writer 
and  diplomat :  b.  Mt.  Vernon,  Maine,  I  Aug. 
1820;  d.  Augusta,  Maine,  8  Feb.  1895.  He  was 
ordained  in  1844  in  the  Universalist  ministry, 
but  was  obliged  to  give  up  the  profession,  in 
1854,  on  accomit  of  ill-health.  He  became  as- 
sociated w'ith  James  G.  Blaine  on  'The  Kenne- 
bec Journal'  in  1855,  went  to  the  Maine  legisla- 
ture 1865-^,  and  to  the  state  senate  1868-70. 
He  was  minister  from  the  United  States  to 
Uruguay  and,  Paraguay  1870-3 ;  and  to  Norway 
and_  Sweden  1877-83.  In  1889  he  was  sent  as 
minister  to  the  Hawaiian  Islands,  and  in  1890 
his  rank  was  raised  to  that  of  envoy  extraor- 
dinary and  minister  plenipotentiary.  In  1893, 
having  placed  the  islands,  then  in  revolution, 
under  the  protection  of  the  United  States,  Ste- 
vens was  recalled  bj'  President  Cleveland,  who 
did  not  approve  of  his  course.  He  is  the  author 
of  'The  History  of  Gustavus  Adolphiis'  {1884), 
and  a  collaborator  on  'Picturesque  Hawaii' 
(posthumous  1897). 

Stevens,  Phineas,  ,\merican  soldier :  b. 
Sudbury,  Mass.,  20  Feb.  1707;  d.  Chignecto,  N. 
S.,  6  Feb.  1756.  At  16  he  was  carried  captive  by 
the  Indians  from  Rutland,  Mass.,  to  Saint 
Francis,  Canada,  and  learned  their  mode  of 
warfare.  During  King  George's  War  he  com- 
manded Fort  No.  4,  now  Charlcstown,  N.  II., 
and  he  held  this  post  successfully  against  the 
French  and  Indians  till  the  close  of  the  war. 
He  was  sent  to  Canada  in  1749  to  negotiate 
for  exchange  of  prisoners  and  again  in  1752. 
For  journal  of  his  trip  in  1749  consul'.  'New 
Hampshire  Historical  Collections.' 

Stevens,  Robert  Livingston,  American  in- 
ventor: b.  Hoboken,  N.  J.,  18  Oct.  1787;  d. 
there  20  .'\pril  1856.  He  was  a  son  of  John 
Stevens,  inventor.  He  early  became  interested 
in  steam  navigation  and  made  many  improve- 
ments in  the  construction  of  vessels,  among 
which  was  that  of  giving  concave  water  lines  to 
the  hull.     In   1813  he  invented  the  beam-engine, 


percussion  shells  for  smooth-bore  guns,  and  in 
1836  introduced  the  T-rail  on  the  Camden  and 
Amboy  Railroad,  of  which  he  was  president. 
He  made  many  improvements  on  the  marine 
engine. 

Stevens,    Sheppard.      See  Stevens,  Susan 

Shei'I'.vrd  Pierce. 

Stevens,  Susan  Sheppard  Pierce,  American 

novelist:  b.  Mobile,  Ala.,  iS  Sept.  1862.  _  She 
was  a  daughter  of  Rt.  Rev.  H.  N.  Pierce,  bishop 
of  Arkansas,  and  was  married  in  1882  to  W.  C. 
Stevens,  son  of  Rt.  Rev.  VV.  B.  Stevens.  She 
has  published:  'I  am  the  King'  (1898);  'The 
Sword  of  Justice'  (1899):  'In  the  Eagle's  Talon' 
(1902);  'The  Sign  of  Triumph:  a  Romance  of 
the  Children's  Crusade'  (1904). 

Stevens,  Thaddeus,  American  statesman: 
b.  Danville,  Vt.,  4  April  1792;  d.  Washington, 
D.  C,  II  Aug.  1868.  He  was  graduated  at 
Dartmouth  College  in  1814 ;  wxnt  to  York,  Pa., 
where  he  taught  school ;  studied  law,  and  began 
to  practise  in  Gettysburg.  In  1828  he  joined  the 
Whig  party,  and  began  to  act  in  politics.  He 
worked  with  the  party  of  anti-Masonry  (q.v.), 
and  took  part  in  its  Baltimore  convention  (Sep- 
tember 1831).  In  1833  and  for  several  succeed- 
ing years  he  was  a  member  of  the  Pennsylvania 
legislature,  acted  with  the  Whigs,  and  became 
distinguished  through  his  opposition  to  slavery. 
At  the  State  constitutional  convention  in  1836, 
to  which  he  was  a  delegate,  he  advocated  negro 
suffrage.  During  his  legislative  career  he  w-as 
engaged  in  fighting  the  party  "machine,"  and  in 
the  end  came  off  victorious.  He  was  appointed 
a  canal  commissioner  in  1838,  and  rendered 
important  services  to  the  State  in  developing 
its  system  of  internal^  improvements.  Remov- 
ing to  Lancaster,  Pa.,  in  1842,  he  there  engaged 
for  six  years  in  the  practice  of  law.  In  1848 
and  again  in  1850  he  was  elected  to  Congress, 
where  he  strongly  opposed  the  fugitive-slave  law 
(see  FucmvE-SLAVE  Laws),  the  Kansas-Ne- 
braska Bill  (q.v.),  and  other  measures  involving 
concessions  to  Southern  interests.  Again  in 
1858  he  was  elected  to  Congress,  and  Ijecame 
the  acknowledged  leader  of  the  House,  in  which 
he  remained  as  such  imtil  his  death.  Through- 
out the  Civil  War  he  was  chairman  of  the  Com- 
mittee on  Ways  and  Means,  and  afterward  held 
the  chairmanship  of  the  Committee  on  Recon- 
struction. He  reported  from  that  committee 
the  Reconstruction  .\ct  of  1SC7,  having  previously 
(1865)  assisted  in  framing  the  Wade-Davis  Re- 
construction Bill.  (See  United  States.)  He 
was  also  chairman  of  the  House  committee 
which  had  charge  of  the  impeachment  of  Andrew 
Johnson  (q.v.).  Stevens  was  a  man  of  bound- 
less energy  and  tenacity  of  will,  with  the  in- 
tcnseness  of  a  zealot  in  the  cause  which  he 
espoused ;  and  in  respect  to  slavery  his  radical- 
ism outran  that  of  all  its  other  congressional 
opponents.  Consult:  McCall,  'Thaddeus  Ste- 
vens,'  in   'American  Statesmen  Series'    (1899). 

Stevens,  'Walter  B.,  .-Vmcrican  journalist: 
b.  Meriden,  Conn.,  25  July  i8.t.S.  He  was  grrid- 
uated  from  the  University  of  Michigan  in  1870; 
and  has  since  been  connected  with  Saint  Louis 
newspapers.  In  kxm  he  was  made  secretary  of 
the  Louisiana  Purchase  and  World's  Fair  Ex- 
position at  Saint  Louis.  He  has  published: 
'Through  Texas';  'The  Ozark  Uplift* 
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Stevens  Institute  of  Technology,  located 
at  Hoboken,  N.  J.  It  owes  its  foundation  to 
Edwin  A.  Stevens,  who,  in  his  will,  bequeathed 
land,  $150,000  for  buildings,  and  $500,000  en- 
dowment for  "an  institution  of  learning."  A 
charter  was  obtained  in  1870,  and  the  institution 
opened  to  students  in  1S71 ;  in  1875  a  mechanical 
laboratory  was  established.  The  Institute  is 
essentially  a  school  of  mechanical  engineering 
alone,  and  it  offers  but  one  course  of  study, 
which  requires  four  j'ears  for  its  completion. 
This  course  includes  instruction  in  Englisli,  Ger- 
man, French  (or  Spanish),  electrical  engineer- 
ing, and  business  engineering.  There  is  also  an 
academic  department.  Much  attention  is  given 
to  practical  laboratory  and  workshop  training. 
There  is  a  department  of  tests  in  which  are 
undertaken  measurements  of  the  performance  of 
steam-engines  and  other  m.otors,  of  the  efficiency 
of  boilers,  electrical  and  hydraulic  apparatus,  of 
the  strength  of  materials  and  kindred  problems. 
It  grants  the  degree  of  mechanical  engineer  to 
those  who  have  completed  its  course  of  study, 
and  it  has  bestowed  honorary  degrees  of  doctor 
of  philosophy  and  doctor  of  engineering.  Its 
government  is  in  the  hands  of  a  board  of  12 
trustees,  one  of  the  number  being  an  alumnus. 
There  are  11  scholarships  and  a  loan  fund  for 
the  assistance  of  poor  students.  In  1901  an 
engineering  laboratory,  the  gift  of  Andrew  Car- 
negie, was  completed,  and  in  1903  plans  for  the 
Alorton  Laboratory  of  Chemistry  were  under 
consideration.  Since  the  original  bequest  of 
]Mr.  Stevens  it  has  received  considerable  addi- 
tions to  its  endowment  fund,  and  its  former 
president.  Dr.  Henry  jSIorton,  was  among  the 
liberal  donors ;  the  productive  funds  in  1904 
amounted  to  $800,650.  The  library  contained 
9,000  volumes,  the  students  numbered  346  and 
the  faculty  24.  In  1902  Alexander  C.  Hum- 
phreys, Sc.D.,  was  appointed  president. 

Stevens  Point,  Wis.,  city,  county-seat  of 
Portage  County ;  on  the  Wisconsin  River,  and 
on  the  Wisconsin  Central  and  the  Green  Bay, 
W.  &  St.  P.  R-R.'s;  about  20  miles  northeast  of 
Grand  Rapids  and  lOO  miles  north  of  Madison. 
It  is  the  commercial  and  industrial  section  of  the 
southern  part  of  a  rich  pine  district,  and  has 
extensive  lumbering  interests.  The  river  fur- 
nishes good  water-power.  The  chief  manufactur- 
ing establishments  are  several  lumber  mills, 
planing  mills,  foundries,  flour  mills,  railroad 
shops,  machine  shops,  and  furniture  factories. 
The  government  census  of  1900  gives  the  num- 
ber of  manufacturing  establishments,  10";  the 
amount  of  capital  invested,  $2,197,025 ;  the  num- 
ber of  wage-earners  in  manufacturing  works, 
979;  annual  amount  of  wages,  $390,800;  cost  of 
raw  material,  $1,391,413;  and  value  of  the  pro- 
ducts, $2,171,265.  The  educational  institutions 
are  private  commercial  schools,  a  high  school, 
public  and  parish  schools,  and  a  public  library. 
Two  national  banks  have  a  combined  capital 
of  $150,000,  and  one  state  bank  has  a  capital  of 
$60,000.     Pop.   (1890)  7,896;   (1900)  9,524. 

Stevenson,  ste'ven-son,  Adlai  Ewing, 
American  statesman :  b.  Christian  County,  Ky., 
23  Oct.  1835.  He  was  educated  at  Centre  Col- 
lege, Danville,  Kt.,  but  without  graduating  re- 
moved to  Bloomington,  111,,  in  1852.  He  was 
admitted  to  the  bar  in  1857,  and  was  master  in 
chancery  from  i860  to  1864.     He  took  an  active 


part  in  politics  as  a  Democrat,  and  in  1875-7  and 
1879-81  represented  Illinois  in  the  National 
House  of  Representatives.  In  1885  was  ap- 
pointed first  assistant  postmaster-general,  and 
after  the  renomination  of  Grover  Cleveland  in 
1892  was  chosen  the  candidate  for  the  vice- 
presidency.  The  Democratic  candidates  were 
elected,  and  after  the  expiration  of  his  term  he 
was  appointed  a  member  of  the  American  com- 
mission to  visit  Europe  and  endeavor  to  secure 
the  adoption  of  international  bimetallism.  He 
was  defeated  as  the  Democratic  candidate  for 
Vice-President  in  1900. 

Stevenson,  Andrew,  American  statesman: 
b.  Virginia  1784;  d.  Blenheim,  Va.,  25 
June  1857.  He  studied  law,  attained  a  prom- 
inent position  at  the  bar,  in  1804  was  elected  to 
the  house  of  delegates  of  Virginia,  and  after 
being  a  member  for  several  sessions  was  chosen 
speaker.  In  1821  he  was  elected  a  representa- 
tive in  Congress,  and  for  13  years  held  that 
office,  for  the  last  six  of  which  he  was  speaker 
of  the  House.  He  was  minister  to  England  from 
1836  to  1841,  and  on  his  return  became  rector  of 
the  University  of  Virginia. 

Stevenson,  Burton  Egbert,  American 
writer :  b.  Chillicothe,  0,,  9  Nov.  1872.  He  was 
educated  at  Princeton  University,  which  he  left 
in  1893  to  enter  newspaper  work.  In  1894  he 
was  city  editor  of  the  Chillicothe  Daily  Nezcs 
and  in  1898  held  a  similar  position  on  the  Daily 
Advertiser.  Since  1899  he  has  been  librarian 
of  the  Chillicothe  public  library.  He  has  pub- 
lished: <At  Odds  with  the  Regent'  (1900); 
<A  Soldier  of  Virginia*  (1901)  ;  *The  Heritage* 
(1902)  ;  'Marsan'   (1903). 

Stevenson,  David  Watson,  Scottish  sculp- 
tor: b.  Ratho,  ^Midlothian,  25  March  1842;  d. 
17  March  1904.  He  was  educated  in  art  at  the 
Royal  Scottish  Academy  and  under  William 
Brodie  (1857).  In  i860  he  executed  the  bronze 
group  'Labor*  and  the  following  year  that  of 
'Learning,*  both  for  the  Scottish  National 
Prince  Consort  Memorial.  He  also  executed 
public  statues  for  Oldham,  Middlesborough, 
Paisley,  Dunoon,  and  Baltimore,  Md.  His  ideal 
statues  include  'Eve*  ;  'Echo'  ;  'Hero'  ;  'Go- 
diva*  ;  and  'Pompeian  Mother.'  His  work  is 
conservative  to  the  point  of  conventionality  and 
exhibits  no  trace  of  modern  influences  or  orig- 
inality of  conception. 

Stevenson,  John  James,  American  college 
professor:  b.  New  York  10  Oct.  1841.  He  was 
graduated  from  New  York  University  in  1863 
and  has  been  professor  of  geology  in  his  alma 
mater  since  1871.  He  was  United  States  geol- 
ogist 1873-4,  187S-80;  was  the  geologist  of  the 
Pennsylvania  geological  survey  1875-8,  1881-2; 
and  was  president  of  the  New  York  Academy  of 
Sciences  1896-8.  He  has  published  several  geo- 
logical treatises,  among  which  are  'Geology  of  a 
Portion  of  Colorado'  (1875);  'Report  on  Greene 
and  Washington  Districts,  Pa.'  (1876);  'Geol- 
ogy of  Bedford  and  Fulton  Counties,  Pa.' 
(1882)  ;  etc. 

Stevenson,  Robert,  Scottish  engineer:  b. 
Glasgow  8  June  1772;  d.  Edinburgh  12  July' 
1850.  Having  studied  engineering,  he  was  ap- 
pointed engineer  and  superintendent  of  Scottish 
lighthouses.  In  1843  he  had  constructed 
23  lighthouses  on  the  coast  of  Scotland.  He  was 
the  originator  of  the  intermittent  or  flash  light 
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now  in  general  use.  The  famous  Bell  Rock 
Lighthouse,  described  in  the  Diary  of  Sir  Walter 
Scott,  was  huilt  V)y  Stevenson  in  1807-10  after 
overcoming  trcnieiidnus  difficulties. 

Stevenson,  Robert  Louis  (baptised  Robert 
Lewis  Balfour).  Scottish  novelist,  essayist,  and 
poet:  b.  8  Howard  Place.  Edinburgh.  13  Xov. 
1850 ;  d.  Vailima,  island  of  Upolu,  Samoa.  3 
Dec.  1894.  He  was  the  only  child  of  Thomas 
Stevenson,  an  eminent  light-house  engineer. — 
as  his  father,  Robert  Stevenson,  had  been 
before  him. — and  Margaret  Isabella,  daughter 
of  the  Rev.  Lewis  Balfour,  of  Colinlon  in  Mid- 
lothian. He  was  a  playful,  imaginative  child; 
was  fond  of  being  read  to.  and  commenced 
to  compose  (by  dictation)  at  the  age  of  six. 
His  health  was  infirm  from  the  first:  but  he 
was  tended  and  kept  alive  by  a  devoted  nurse, 
Alison  Cunningham,  to  whom  he  remained 
affectionately  grateful  throughout  his  life. 
His  schooling  was  irregular  and  inconsecutive; 
and  even  wliile  attending  school  he  showed  a 
truant  disposition.  On  his  many  rambles,  he 
always  took  a  copy-book,  in  which  he  tried  to 
fit  into  words  his  impressions  of  people  and 
places,  imitating  the  cadences  of  his  favorite 
authors.  In  1867  he  entered  Edinburgh  Uni- 
versity, and  studied  engineering  with  a  view 
to  following  the  family  profession.  He  showed, 
however,  little  interest  in  this:  though  in  1871 
he  won  a  silver  medal  for  a  paper  on  light- 
house apparatus.  The  same  year  he  gave  up 
engineering,  and  began  to  study  law.  He  was 
called  to  the  bar  in  1875;  but  immediately  for- 
sook the  legal  profession  also,  and  turned  his 
attention   entirely  to  letters. 

Acute  nerve  exhaustion  and  danger  to  the 
lungs  forced  him  to  spend  the  winter  of  1873 
at  -Mentone.  In  1874  he  joined  the  Savile  Club 
in  London,  and  soon  made  friends  with  many 
of  the  most  prominent  literary  men  of  the 
day.  including  Sidney  Colvin.  William  Ernest 
Henley.  Edmund  Gosse,  .Andrew  Lang.  Walter 
Pollock.  Leslie  Stephen.  Cosmo  .\lonkhouse, 
Sir  Walter  Simpson.  George  Meredith,  and 
Prof.  Fleeming  Jenkin.  His  social  charm  was 
irresistible,  and  he  was  noted  for  the  brilliancy 
and  ardor  of  his  talk.  Henley's  sonnet,  '."Xp- 
parition,'  gives  a  vivid  description  of  him  at 
this  period.  He  practised  writing  constantly. 
In  .April  1875,  he  made  his  first  visit  to  the 
artist  haunts  of  Fontainebleau,  in  company 
with  his  painter  cousin,  R.  A.  M.  Stevenson. 
In  1876,  in  company  with  Simpson,  he  took  the 
canoe  trip  from  Antwerp  to  Grez,  which  he 
afterward  narrated  in  his  first  book.  '.An  In- 
land Voyage'  (1878);  and  in  1878  he  went 
alone  upon  the  tramping  trip  which  resulted 
in  'Travels  with  a  Donkey'  (1879).  These 
little  books  of  travel  stamped  him  already  as 
a  master  of  English  prose  style,  though  they 
were  written  with  more  elaborate  mannerism 
than  he  showed  in  his  maturer  work.  Mean- 
while, beginning  1876,  he  contributed  to  the 
ianihil!  and  other  magazines  the  critical  essays 
later  collected  in  'Familiar  Studies  of  Men  and 
Books'  (1882).  and  the  bracing  and  vigorous 
papers  on  life  and  the  living  of  it,  collected 
in  'Virginibus  Pueristiue'  (1881).  As  a  critic 
he  showed  thorough  study  and  sympathetic  iti- 
^iglit.  and  as  a  moralist  he  displayed  a  militant 
gaiety  and  bracing  bravery  of  spirit.  His  first 
published    stories    w-ere    'A    Lodging    for    the 


Night'  (1877),  "The  Sire  de  Maletroit's  Door' 
(1878),  and  'Will  o'  the  Mill'  (1878).  His  first 
volume  of  fiction  was  'New  .Arabian  Nights.' 
which  appeared  serially  June  to  October  1878. 
These  early  stories  showed  at  once  his  ro- 
mantic love  for  the  poetry  of  circumstance,  and 
his  mastery  of  rapid  and  brilliant  narrative. 

Soon  after  the  inland  voyage  of  1876.  Steven- 
son met  in  France  an  .American  lady.  Mrs. 
Fanny  Van  de  Grift  Osbourne.  for  whom  he 
conceived  almost  immediately  a  devotion  that 
changed  the  entire  course-  of  his  life.  Her 
domestic  circumstances  had  been  unhappy,  and 
on  her  return  home  in  1878.  she  took  steps  to 
obtain  a  divorce  from  her  husband.  Learning 
her  determination,  Stevenson  resolved  to  follow 
her,  and  started  suddenly  for  California  in 
August  1879.  He  undertook  the  journey 
against  the  remonstrances  of  his  family  and 
friends.  He  was  very  short  of  funds;  and 
therefore  crossed  the  ocean  in  the  steerage, 
and  traversed  the  continent  in  an  emigrant 
train.  The  experiences  of  this  double  journey 
he  afterward  narrated  in  'The  .■\mateur  Emi- 
grant' and  '.Across  the  Plains.'  On  board  ship 
he  wrote  'The  Story  of  a  Lie.'  under  stress 
of  immediate  need  for  money.  The  hardships 
that  he  genially  endured  resulted  in  a  general 
breakdown  of  his  health.  From  September  to 
December  1879.  he  lived  at  Monterey  and 
worked  incessantly.  In  December  1879,  he 
moved  to  San  Francisco,  where  for  three 
months  he  lived  in  a  workman's  lodging,  and 
was  reduced  almost  to  the  point  of  death  by 
enforced  frugality  and  excessive  labor.  Mrs. 
Osbourne  nursed  him  back  to  life.  She  was 
now  free  from  her  former  husband,  and  Steven- 
son married  her  in  May  1880.  Immediately 
afterwards,  in  order  to  insure  his  recovery, 
the  couple  moved  to  a  deserted  mining  camp 
in  the  California  Coast  Range.  .An  accotmt  of 
their  experiences  here  is  given  in  the  'Silverado 
Squatters.' 

In  August  1880.  Stevenson  brought  his  wife 
to  England,  where  she  was  enthusiastically 
welcomed  by  his  parents  and  friends.  During 
the  next  two  years  he  spent  his  summers  in 
Scotland  and  his  winters,  on  account  of  his 
precarious  health,  at  Davos  Platz.  in  Switzer- 
land, where  he  enjoyed  the  companionship  of 
John  Addington  Symonds.  .'\t  Davos  he  com- 
pleted 'Treasure  Island,'  a  stirring  narrative 
for  boys,  both  young  and  old,  that  made  his 
fame  as  an  artist  in  romance.  It  appeared 
serially  in  )'ou>ig  Folks  from  October  1881  to 
January  1882.  and  was  published  in  book  form 
in  1883.  The  author  received  £100  for  the 
book  rights  of  the  story,  and  was  delighted  at 
the  price,  little  knowing  how  the  work  was 
destined  to  endure.  From  1882  to  1884  he  lived 
in  the  south  of  France,  partly  at  Marseilles 
and  Nice,  but  chielly  at  Hyeres.  In  iS,S4  he 
returned  to  England  and  settled  .it  Bourne- 
mouth, where  he  remained  till  1887.  His  health 
was  at  its  lowest  ebb  during  this  period.  A 
great  part  of  his  time  was  spent  necessarily  in 
bed;  often,  because  ot  his  tendency  to 
hemorrhages,  he  was  forbidden  to  speak  aloud. 
In  spite  of  this  handicap,  he  kept  cheerfidly  at 
work,  and  produced,  besides  many  minor 
stories  of  the  highest  merit,  the  graceful  and 
urbane  romance.  'Prince  Otto'  (1885),  the 
thrilling  and  adventurous   'Kidnapped'    (1886), 
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and  'The  Strange  Case  of  Dr.  Jekyll  and  ;Mr. 
Hyde'  (1886),  that  terrible  and  searching  tale 
of  the  good  and  bad  in  man.  In  1885  he  also 
published  'A  Child's  Garden  of  Verses.'  a 
collection  of  poems  showing  such  unsophisti- 
cated memory  and  intimate  understanding  of 
childhood  as  to  make  its  author  the  poet  lau- 
reate of  the  nursery.  During  the  same  period 
he  composed  tour  plays  in  collaboration  with 
VV.  E.  Henley:  but  his  attempts  in  the  dra- 
matic form  were  never  of  great  importance. 
In  1887  appeared  'The  Merry  Men  and  Other 
Tales,'  a  volume  which  collected  some  of  his 
most  artistic  novelettes  and  short  stories, 
among  them  being  "Alarkheim,"  a  grim  tale  of 
conscience  and  remorse;  and  also  'Memories 
and  Portraits.'  a  collection  of  papers  chiefly 
autobiographical. 

The  death  of  Stevenson's  father  in  May  1887, 
severed  the  strongest  tie  which  bound  hitn  to 
the  old  country,  and  weary  of  battling  for 
health  in  an  unpropitious  climate,  he  accepted 
the  advice  of  his  physicians  to  try  a  complete 
change  of  surroundings.  Accordingly,  with 
his  wife  and  mother,  he  sailed  to  .America  in 
August  1887.  He  spent  the  next  winter  at 
Saranac  Lake,  in  the  .Adirondack  Mountains. 
His  main  work  that  season  was  the  prepara- 
tion of  twelve  articles  for  Scribiier's  Magazine. 
which  appeared  one  a  month  through  1888. 
and  the  composition  of  a  large  part  of  'The 
Master  of  Ballantrae,'  perhaps  his  most  at- 
tractive romance.  Among  the  Scribner  papers 
were  several  of  his  greatest  essays  on  litera- 
ture and  life, — for  example,  'The  Lantern 
Bearers.'  'Pulvis  et  Umbra.'  and  'A  Christmas 
Sermon.'  In  June  1888.  he  crossed  the  con- 
tinent to  San  Francisco:  and  being  subsidised 
by  large  advance  orders  for  travel  letters  and 
other  literary  work,  sailed  forth  with  his  entire 
family  on  the  schooner  yacht  Casco  for  a  long 
voya.ge  to  the  South  Sea  Islands.  His  first 
extensive  stay  was  at  Honolulu,  i88g,  where 
he  completed  'The  Master  of  Ballantrae'  and 
also  'The  Wrong  Box,' — the  latter  in  collabo- 
ration with  his  step-son,  Mr.  Lloyd  Osbourne. 
Thence,  in  the  schooner  Equator,  he  proceeded 
to  Samoa  and  Sydney.  From  Sydney,  after 
voyaging  to  many  islands  on  the  steamer 
Janet  Nicoll,  he  returned  to  Samoa,  bought  an 
estate  named  Vailima  on  a  mountain  slope 
above  Apia  in  the  island  of  Upolu,  and  de- 
termined to  settle  there  for  good.  From  1891 
to  his  death  he  lived  at  Vailiraa,  building  a 
great  house  and  dwelling  with  a  feudal  dig- 
nity emulous  of  Scott's  at  Abbotsford.  He 
was  beloved  by  all  the  natives. — who  called 
him  "Tusitala,"  teller  of  tales, — took  an  active 
interest  in  Samoan  affairs,  and  became,  by  the 
force  of  his  engaging  personality,  a  real  power 
in  the  land.  At  Vailima  he  produced  'The 
Wrecker'  and  'The  Ebb  Tide,'  both  in  col- 
laboration with  Mr.  Osbourne;  a  sequel  to 
'Kidnapped.'  called  'Catriona,  or  David  Bal- 
four': a  collection  of  'Island  Nights  Enter- 
tainments' ;  sundry  writings  about  Samoan 
affairs:  and  three-quarters  of  a  romance 
called  'St.  Ives.'  completed  after  his  death  by 
Mr.  A.  T.  Quiller-Couch.  In  all  of  this  work 
he  was  aided  by  his  step-daughter,  Mrs.  Isobel 
Strong,  who  proved  to  be  a  devoted  amanuensis. 
He  also  commenced  'Weir  of  Hermiston.' 
which  gave  promise  of  being  by  far  the  greatest 


of  his  novels.  He  labored  on  this  book  with 
feverish  intensity  until  the  very  day  of  his 
death.  The  end  came  suddenly.  With  char- 
acteristic gaiety  of  spirit,  he  was  making  a 
salad  on  the  veranda,  when  a  blood-vessel 
burst  in  his  brain.  He  lost  consciousness  im- 
mediately, and  died  within  two  hours.  The 
Samoans  bore  his  body  to  the  summit  of  Vaea 
Mountain,  where  he  lies  buried. 

Bibliography. — All  the  material  really  neces- 
sary for  a  study  of  Stevenson  is  comprised  in 
the  Edinburgh  and  Thistle  Editions,  including 
the  'Life,'  by  Graham  Balfour,  and  the 
'Letters,'  edited  by  Sidney  Colvin. 

Cl.wton  Hamilton, 
Somctiiiu:  Tutor  in  English.  Columbia  University. 

Stevenson,  Sara  Yorke,  American  archse- 
ologist :  b.  Paris.  France,  19  Feb.  1847.  She  was 
educated  in  Paris,  came  to  America  in  1862,  and 
in  1870  was  married  to  Cornelius  Stevenson. 
She  received  the  degree  of  Sc.D.  from  the 
University  of  Pennsylvania,  the  first  degree  ever 
conferred  on  a  woman   by  that  institution.     In 

1897  she  went  to  Rome  on  a  special  mission 
for  the  departments  of  archaeology  and  paleon- 
tology of  the  University  of  Pennsylvania,  and  in 

1898  was  sent  to  Eg}-pt  for  the  American  Ex- 
ploration Society,  to  make  investigations  in  con- 
nection with  archaeological  work  in  the  Nile 
Valley.  She  has  published  'Maximilian  in 
Mexico'  and  'The  Book  of  the  Dead.' 

Steward,  in  common  usage,  a  head  servant 
who  attends  to  domestic  matters  in  a  house, 
club,  hotel,  or  other  establishment.  (l)  On 
shipboard  an  officer  whose  duty  it  is  to  distribute 
provisions  to  the  officers  and  men.  In  passen- 
ger ships,  a  man  who  superintends  the  distribu- 
tion of  provisions  and  liquors,  waits  at  table, 
etc.  (2)  A  fiscal  agent  of  certain  bodies;  as, 
the  recording  steward  of  a  congregation  of 
Methodists.  (3)  The  Lord  High  Steward  of 
England  was  one  of  the  ancient  officers  of  state,, 
the  greatest  under  the  crown.  A  lord  high 
steward  is  now  made  only  for  particular  occa- 
sions, such  as  a  coronation  or  the  trial  of  a 
peer.  (4)  The  Steward  of  the  Household,  an 
officer  of  the  English  royal  household,  who  is 
head  of  the  court  called  the  Board  of  Green 
Cloth,  which  has  the  supervision  of  the  house- 
hold expenses  and  accounts.  He  selects  the 
officers  and  servants  of  the  household,  and  he 
appoints  the  royal  tradesmen. 

Stewart,  stu'art,  Alexander  P.,  American 
military  officer :  b.  Rogersville,  Tenn..  2  Oct. 
1821.  He  was  graduated  from  the  Military 
Academy  in  1842  and  after  serving  in  the  artil- 
lery for  three  years  resigned  from  the  army. 
When  the  Civil  War  came  Stewart  was  ap- 
pointed a  inajor  of  artillery  by  Governor  Harris 
of  Tennessee.  His  promotion  was  rapid.  He 
was  made  a  major-general  on  2  June  1863,  and 
lieutenant-general  on  2S  June  1864.  almost  a  year 
before  the  close  of  the  War.  In  1868  he  accepted 
the  chair  of  professor  of  mathematics  in  the 
LTniversity  of  Alississippi.  and  from  1874  to  1886 
was  chancellor  of  that  institution. 

Stewart,  Alexander  Turney,  American 
merchant:  b.  Belfast,  Ireland,  12  Oct.  1803;  d. 
10  April  1876.  He  came  to  the  United  States  in 
1823  and  engaged  in  teaching.  In  1825  he 
founded  in  New  York  a  dry  goods  business 
which  gradually  expanded  into  one  of  the  largest 
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mercantile  concerns  in  the  world.  He  was  at 
one  time  considered  the  wealthiest  man  in  the 
United  States  and  was  a  giver  of  large  sums 
of  money  to  various  charitable  institutions,  and 
was  active  in  many  philanthropic  undertakings. 
He_was  buried  in  Saint  Mark's  churchyard,  from 
which  his_ remains  were  stolen  on  7  Nov.  1878. 
The  remains  were  afterward  recovered  and  de- 
posited in  the  mausoleum  of  the  Cathedral  of 
the  Incarnation,  erected  by  Mrs.  Stewart  in 
memory  of  her  husband  at  Garden  City,  Long 
Island. 

Stewart,  Alvan,  American  lawyer  and  re- 
former: b.  South  Granville,  Washington  County, 
N.  Y.,  I  Sept.  1790;  d.  New  York  i  May  1849. 
He  moved  with  his  parents  to  Vermont,  where 
in  1809  he  entered  Burlington  College.  He  spent 
some  time  in  Canada  in  1811-12,  but  in  the 
latter  year  returned  to  college.  During  the 
War  of  1812  he  again  went  to  Canada,  and  w-as 
held  as  a  prisoner.  On  his  return  to  the  United 
States  he  studied  law  and  began  the  practice  of 
his  profession  at  Cherry  Valley,  N.  Y.,  where  he 
rapidly  attained  success.  In  1832  he  moved  to 
Utica,  and  continued  his  practice,  but  gave  a 
large  share  of  his  time  and  attention  to  the 
temperance  and  anti-slavery  causes.  His  first 
anti-slavery  speech  was  delivered  in  1835 ;  in 
1837  he  called  and  organized  an  anti-slavery 
convention  at  Utica,  which  was,  however,  soon 
dispersed  by  mob  violence.  He  was  the  leader 
in  New  York  State  in  forming  an  independent 
political  party  to  promote  the  abolition  of  slav- 
ery, and  \vas  that  party's  candidate  for  governor. 
Among  his  most  famous  speeches  are  that  de- 
livered before  the  New  Jersey  Supeme  Court 
to  establish  the  unconstitutionality  of  slavery  in 
the  Slate  under  the  Constitution  of  1844,  and  one 
delivered  I'n  1837  to  prove  that  Congress  could 
constitutionally  abolish  slavery.  His  speeches 
were  edited  by  L.  R.  Marsh  and  published  under 
the  title  'Writings  and  Speeches  of  A.  Stewart 
on  Slavery.* 

Stewart,  Balfour,  Scottish  physicist:  b. 
Edinburgh  I  Nov.  1828;  d.  near  Drogheda  18 
Dec.  1887.  He  was  educated  at  Dundee  and 
later  at  the  University  of  Edinburgh.  In  1859 
was  appointed  director  of  the  observatory  at 
Kew;  in  1870  professor  of  physics,  Owens  Col- 
lege, Manchester.  He  is  best  known  by  his  in- 
vestigations into  the  absorption  and  radiation  of 
heat;  and  his  remarkable  meteorological  studies, 
especially  those  undertaken  in  collaboration 
with  De  la  Rue  and  Locwy  on  the  physical  con- 
stitution of  the  sun,  and  with  Tait  on  the  genera- 
tion of  heat  in  a  vacuum.  He  devoted  most  of 
his_  later  labors  to  the  study  of  terrestrial  mag- 
netism. His  main  discovery  on  the  subject  of 
heat  constituted  a  remarkable  extension  of  what 
IS  known  as  Prevost's  "Law  of  Exchanges,"  and 
he  has  established  the  fact  that  radiation  is  not 
a  surface  phenomenon,  but  takes  place  through- 
out the  interior  of  the  radiating  body,  and  that 
the  radiative  and  absorptive  powx-rs  of  a  body 
must  be  eriual.  He  published  'Elementary  Trea- 
tise on  Heat'  (1866);  'The  Conscrvaiion  of 
Energy'  (1872);  'Terreslri.il  Magnetism'  in 
the  'Encyclopedia  Britannica,'  9lh  ed.,  etc.  Con- 
sult 'Men  and  Women  of  the  Time,'  12th  edi- 
tion. 

,     Stewart,  Charles,  American  naval  officer: 
0.  Phdadclphia,   Pa.,   28  July   1778;   d.   Borden- 


town,  N.  J.,  7  Nov.  1869.  He  entered  the  r.avy 
as  a  lieutenant  on  board  the  frigate  United 
States  and  served  on  this  vessel  among  the  West 
Indies  and  against  French  privateers.  In  1804 
he  took  command  of  the  Siren  in  operations 
against  Tripoli.  In  1813  he  commanded  the 
Constitution  in  a  cruise  to  the  Guiana  coast  and 
the  Windward  Islands  which  resulted  in  the  cap- 
ture of  the  British  schooner  Piston  and  a  num- 
ber of  merchant  vessels.  In  1815  he  made  a 
second  cruise  in  the  same  vessel  and  captured 
two  large  British  ships,  the  Cyane  and  the  Le- 
vant. In  1816-20  he  commanded  a  squadron  in 
the  Mediterranean  and  from  1821-3  he  had  com- 
mand of  a  Pacific  squadron.  In  1857  he  was 
placed  on  the  retired  list,  but  two  years  later 
took  charge  of  the  Philadelphia  Navy  "i'ard 
which  office  he  held  for  three  years,  when  he 
was  retired  as  rear-admiral. 

Stewart  Dugald,  Scottish  philosopher:  b. 
Edinburgh  22  Nov.  1753;  d.  there  II  June  1828. 
He  was  the  son  of  Matthew  Stewart  who  for  25 
years  was  professor  of  mathematics  at  Edin- 
burgh University,  and  there  young  Dugald 
studied  from  1765  to  1769,  devoting  hiiuself  to 
mathematics  and  philosophy.  In  the  latter  sub- 
ject his  teacher  was  Adam  Ferguson.  In  1771 
Stewart  went  to  Glasgow,  partly  to  prepare  him- 
self as  a  candidate  for  one  of  the  Sncll  scholar- 
ships at  Oxford,  and  partly  to  attend  the  lectures 
of  Thomas  Reid  who  came  to  exercise  a  pro- 
found influence  on  the  young  student.  In  1772 
he  was  called  upon  by  his  father,  whose  health 
was  failing,  to  teach  the  mathematical  classes 
in  the  University  of  Edinburgh.  In  1775  he  was 
elected  joint  professor  and  acted  in  that  capacity 
till  1785.  During  Ferguson's  absence  on  a  polit- 
ical mission  in  America  in  1778-9,  Stewart  also 
had  charge  of  the  courses  in  philosophy,  and 
upon  the  resignation  of  Ferguson  in  1785  was 
chosen  to  succeed  him  and  continued  in  the 
active  duties  of  his  class  for  25  years.  His  field 
embraced  a  wide  array  of  subjects:  psychology, 
logic,  metaphysics,  ethics,  natural  theology,  the 
principles  of  taste,  politics,  and  last  of  all,  politi- 
cal economy.  In  1792  appeared  the  first  volume 
of  the  'Elements  of  the  Iluman  Mind,'  followed 
in  1793  by  the  'Outlines  of  Moral  Philosophy.' 
In  the  same  year  he  read  before  the  Koyal  So- 
ciety of  Edinburgh  his  'Account  of  the  Life  and 
Writings  of  Adam  Smith'  ;  in  1796  came  the 
'.•\ccount  of  the  Life  and  Writings  of  Principal 
Robertson,'  and  in  1802  the  '.■Vccount  of  the 
Life  and  Writings  of  Dr.  Reid.'  In  1806  he 
received  a  sinecure  office  worth  ^300  a  year. 
The  death  of  his  second  son  in  1809  proved  a 
severe  blow  for  his  health,  otherwise  indifferent, 
and  he  was  unable  to  conduct  his  lectures  during 
the  following  session.  Thomas  Brown  was  ap- 
pointed as  conjoint  professor  and  Stewart  passed 
the  rest  of  his  life  in  retirement.  In  1810  he 
published  his  'Philosophical  Essays,'  in  1814  the 
second  volume  of  the  'Elements  of  the  Human 
Mind,'  in  1815  the  first  part,  and  in  i8ji  the  sec- 
ond part  of  "A  Dissertation  on  the  Progress  of 
Metaphysical,  Ethical,  and  Political  Philosophy 
since  the  Revival  of  Learning'  ;  in  18.7  the  third 
volume  of  the  'Elements'  ;  and  in  1828,  a  few 
weeks  before  his  death,  the  'Philosophy  of  the 
Active  and  Moral  Powers.'  Stewart  has  liltle 
claim  to  be  considered  an  original  thinker,  and 
his  chief  importance  rests  in  the  success  which 
attended  his  attempt  to  expound  (he  philosophy 
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of  Thomas  Reid.  From  the  latter  he  differed 
chiefly  in  his  more  sympathetic  attitude  tovyard 
the  Cartesian  philosophy,  and  in  certain  princi- 
ples of  psychology,  notably  those  connected  with 
the  subject  of  association.  A  gifted  orator  and 
possessed  of  an  extremely  attractive^  personality, 
Stewart  attained  very  great  popularity  as  a  lec- 
turer and  he  w^as  successful  in  implanting  in  the 
minds  of  his  hearers  a  profound  respect  for  the 
value  of  philosophic  thought  and  the  standards 
of  a  lofty  morality.  His  works,  in  il  volumes, 
appeared  in   1854-8. 

Stewart,  Matthew,  Scottish  mathemati- 
cian: b.  Rothesay  17T7;  d.  Edinburgh  23  Jan. 
1785.  He  studied  at  the  University  of  Glasgow, 
and  in  1746  published  his  *  General  Theorems  of 
Considerable  Use  in  the  Higher  Parts  of  Mathe- 
matics.' In  1761  he  published  'Tracts  Physical 
and  Mathematical,'  and  in  1763  <Propositiones 
Geometricse  More  Veterum  DemonstratK.' 

Stewart,  Robert,  marquis  of  Londonderry. 

See   C.XSTLEREAGH. 

Stewart  Island,  New  Zealand,  the  smallest 
and  southernmost  of  the  three  main  islands  com- 
posing New  Zealand  (q.v.).  It  is  separated 
by  Foveaux  Strait  from  the  southern  extremity 
of  South  Island.  Its  area,  together  with  the 
neighboring  islets,  is  665  square  miles,  and  its 
population   (1901)   272. 

Stewing,  in  cookery,  a  mode  of  preparing 
meat  and  fruit  for  the  table  by  simmering  the 
materials  in  a  saucepan  or  stewpan  with  a  little 
more  water  than  is  sufiicient  merely  to  keep 
them  from  burning.  In  stewing  meat  the  great 
art  is  to  keep  down  the  temperature  so  as  to 
avoid  the  hardening  of  the  fibres  and  the  too 
rapid  coagulation  of  the  albumen  by  heat.  Stew- 
pans  are  now  almost  always  rather  shallow 
vessels,  with  closely  fitting  lids,  and  when  used 
may  be  heated  on  a  hot  plate,  or  kept  at  a  proper 
distance   from  an  ordinary  fire. 

Steyer,  sti'er,  or  Steyr,  stir,  Austria,  at  the 
junction  of  the  Steyer  with  the  Enns,  19  miles 
southeast  of  Linz.  The  town  proper  has  two 
suburbs  connected  hy  bridges,  and  there  are 
three  public  squares,  one  of  which  contains 
beautiful  fountains.  The  buildings  are  typically 
Italian :  The  parish  church  is  modeled  on 
Saint  Stephen's  of  Vienna ;  the  town-hall  is  em- 
bellished by  a  graceful  tower;  the  Castle  of 
Lemberg  (loth  century)  stands  upon  a  rocky 
height  overlooking  the  rivers;  there  are  several 
monuments,  a  grammar-school,  technical  and 
industrial  schools,  museum,  etc.  Steyer  is  one 
of  the  most  important  manufacturing  cities  of 
Austria,  and  very  wealthy.  The  factories  for 
iron  and  steel,  paper,  calico,  bell-founding,  dye- 
ing, and  the  small-arms  factory,  where  bicycles 
are  now  produced,  are  among  the  most  important 
of  the  country.  The  historical  interest  of  the 
town  centres  in  the  treaty  of  peace  concluded 
in  1800  (Christmas)  between  Austria  and 
France.     Pop.   (1900)   17,592. 

Stejm,  stin,  Martinus  Theunis,  Boer 
statesman:  b.  Winburg,  Orange  Free  State,  2 
Oct.  1857.  He  was  educated  at  Grey  College, 
Bloemfontein,  at  Wevente,  Holland,  and  studied 
law  at  the  Inner  Temple,  London.  Returning 
to  South  Africa  he  practised  law  at  Bloemfon- 
tein during  1883-9.  In  the  latter  j-ear  he  was  made 
state  attorney,  and  second  puisne  judge  1889-93. 


He  was  made  first  puisne  judge  for  1893-6  and 
afterward  elected  president  of  Orange  Free 
State.  His  term  of  office  was  to  expire  in  1901 ; 
but  in  October  1899  he  influenced  the  govern- 
ment of  Orange  Free  State  to  join  the  Transvaal 
Republic  in  its  contest  with  Great  Britain,  and 
when  active  hostilities  commenced  he  took  the 
field  in  person.  His  tenure  was  ended  by  the 
submission  of  the  country  and  its  formal  annex- 
ation, 28  May  1900,  to  Great  Britain  as  the 
Orange  River  Colony. 

Stibiodomeykite,  an  antimonial  variety  of 
the  mineral  domeykite.  It  occurs  in  large  quan- 
tities in  the  Mohawk  mine,  Michigan,  with  other 
closely  related  minerals,  all  of  which  are  of 
commercial  importance  because  they  are  rich 
copper  ores  and  also  contain  small  percentages 
of  nickel  and  cobalt. 

Stib'nite,  Antimonite,  or  Antimony-glance, 
the  only  important  ore  of  antimony.  It  crys- 
tallizes in  the  orthorhombic  system  and  forms 
not  only  in  acicular  crystals  often  radially 
grouped,  but  also,  in  Japan,  in  magnificent 
groups  of  large  crystals,  prismatic  and  deeply 
striated  vertically,  which  are  undoubtedly  among 
the  finest  of  mineral  specimens.  The  crystals 
are  often  twisted,  while  angular-  bends,  due  to 
gliding  planes,  are  very  common.  Massive, 
granular,  and  columnar  forms  also  occur. 
Brachypinacoidal  cleavage  is  highly  perfect 
Though  flexible,  even  when  in  large,  stout  crys- 
tals, and  slightly  sectile,  it  seems  very  brittle 
because  of  its  easy  cleavage.  It  is  very  soft, 
hardness  2;  specific  gravity  4.6;  lustre  metallic, 
splendent ;  color  and  streak  lead-gray,  becoming 
black  and  often  iridescent  on  exposure  to  light. 
Chemically  it  is  antimony  trisulphide,  SbiSs.  It 
fuses  even  in  large  pieces  in  the  flame  of  a 
candle  and  is  number  one  in  the  scale  of  fusi- 
bility. It  occurs  in  many  localities  throughout 
central  Europe,  in  England.  China,  ^Mexico,  New 
Brunswick,  and  in  the  Ignited  States  in  Arkan- 
sas, L'tah,  California,  and  elsewhere.  See  also 
Antimony. 

Stick-insects.     See  Walking-stick. 

Stickit  Minister,  The,  and  Some  Common 
Men,  a  collection  of  short  stories  by  Samuel 
Rutherford  Crockett,  published  in  1893. 

Stickleback,  a  small  fish  of  the  family 
Castcrostcidff,  order  Hcinibraiichii,  in  which  the 
rays  of  the  first  dorsal  fin  form  a  series  of 
detached  spines.  The  body  is  elongated  and 
compressed  and  tapers  behind  to  a  narrow 
caudal  peduncle.  Teeth  exist  in  both  jaws,  but 
are  absent  from  the  tongue  and  palate.  The 
premaxillary  is  protractile.  The  sides  of  the 
body  may  be  covered  with  vertical  bony  plates, 
while  the  other  parts  are  destitute  of  any  scaly 
covering.  These  fishes  inhabit  the  rivers  and 
brackish  waters  of  temperate  climates  of  the 
northern  hemisphere.  The  brook  stickleback 
(G.  bispinosiis),  very  common  on  the  New  Eng- 
land and  New  Jersey  coasts  and  sometimes  in 
fresh  water,  is  a  voracious  little  fish,  swimming 
eagerly  after  bait  of  all  kinds,  and  not  at  all 
disturbed  by  noises  and  acts  which  would  in- 
fallibly frighten  away  most  other  fishes,  and 
highly  pugnacious,  especially  at  their  breeding 
season.  In  its  reproductive  habits  it  evinces 
many  most  interesting  features,  constructing 
a  nest  and  attending  its  young  with  care  anu 
affection.  The  nest  is  the  size  of  a  large  hickory- 
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nut,  and  is  composed  of  vegetable  matters, 
pieces  of  straw,  sticks,  and  the  like,  bound 
together  with  a  silky  fibre  secreted  by  an  organ 
closely  connected  with  the  kidneys  of  the  male. 
In  the  top  of  the  nest  a  small  pit  is  formed  in 
which  the  eggs  are  deposited.  These  arc  about 
the  size  of  poppy  seeds,  and  are  bright-yellow. 
Over  this  nest  and  its  contained  ova  these  fishes 
watch  with  the  most  jealous  care,  the  male  tak- 
ing upon  himself  almost  the  entire  duty  of 
nidification,  as  well  as  of  tending  the  young 
after  hatching. 

The  genera  Eucalia,  Pygostcus,  and  Apcltcs 
are  all  represented  in  the  salt  or  fresh  waters 
of  the  United  States,  where  are  found  seven 
species  of  these  interesting  little  fishes,  each  ex- 
hibiting individual  peculiarities  in  appearance 
and  habits. 

Consult:  Gill,  'Standard  Natural  History,* 
Vol.  III.  (Boston  1885),  and  Ryder,  'Bulletin 
United  States  Fish  Commission'  (Washington 
1881). 

Stickney,  stik'ni,  Albert,  American  publi- 
cist: b.  Boston  I  Feb.  1839.  He  was  graduated 
from  Harvard  University  1859,  and  from  Har- 
vard Law  School  1862.  He  served  during  the 
Civil  War  as  lieutenant-colonel  of  the  47th 
Massachusetts  Volunteeers;  as  aide  on  the  staff 
of  Major-General  Banks,  and  as  inspector-gen- 
eral on  the  staff  of  Major-General  Kmery.  He 
has  published  'The  Lawyer  and  his  Clients'  ; 
<A  True  Republic'  ;  'The  Political  Problem'  ; 
*The  Transvaal  Outlook'   (1900). 

Stiff-neck.     See  Torticollis. 

Stigand,  stig'and,  William,  English  clergy- 
man: b.  1002;  d.  1064.  He  enjoyed  great  favor 
with  King  Edward,  who  in  1044  made  him  royal 
chaplain  and  bishop  of  Elmham  or  of  the  East 
Angles.  Eight  years  later  the  bishop  mediated 
successfully  in  the  interests  of  peace  between 
the  king  and  Earl  Godwin,  and  was  rewarded 
with  the  archbishopric  of  Canterbury.  Stigand 
received  the  pallium  from  Pope  Benedict  X. 
On  the  death  of  Plarold,  Stigand  gave  his  vote 
for  Edgar  Atheling  to  be  king,  and  for  this 
reason,  and  because  he  was  a  firm  friend  of  the 
House  of  Godwin,  William  the  Conqueror  dis- 
trusted him,  and  induced  the  Pope  to  send  a 
commission  of  cardinals,  who  deprived  him  of 
his  dignities  and  sentenced  him  to  perpetual 
imprisonment.  But  Stigand  died  shortly  after- 
ward in  Winchester;  it  is  said  he  was  starved 
to  death. 

Stig'ma  (plural,  Stigmas,  or  Stigmata),  a 

mark  maile  with  a  red-hot  iron;  a  brand  im- 
pressed on  slaves  and  others;  also  a  small  red 
speck  on  the  human  skin,  causing  no  elevation 
of  the  cuticle.  In  botany,  the  part  of  the  pistil 
to  which  the  pollen  is  applied.  It  is  generally 
situated  at  the  upper  extremity  of  the  style. 
In  religious  meaning,  stigmata  is  a  term  bor- 
rowed from  Gal.  vi.  17,  "I  bear  in  my  body  the 
marks  (Greek  and  Vulgate,  stif^maia)  of  the 
Lord  Jesus."     See  Stigm.mization. 

Stig"matiza'tion,  derived  from  the  Greek 
word  stigma,  a  puncture,  the  name  applied  by 
Roman  Catliolic  writers  to  the  impression  on  cer- 
tain individuals  of  the  "stigmata,"  or  marks  of 
the  wounds  which  our  Lord  suffered  during  the 
course  of  His  Passion.  In  the  early  days  many 
Christians  branded  the  name  of  Christ  on  their 


foreheads,  and  various  voluntary  mutilations  for 
Christ's  sake  were  practised  by  enthusiasts.  The 
stigmata  comprise  not  only  the  wounds  of  the 
hands  and  feet,  and  that  of  the  side,  received  in 
the  crucifixion,  but  also  those  impressed  by  the 
crown  of  thorns  and  by  the  scourging.  The  most 
remarkable  example  of  sligmatization  is  that  nar- 
rated of  Saint  Francis  of  Assisi  and  occurring  in 
1224,  on  the  mountain  of  Alverno.  Being  ab- 
sorbed in  rapturous  contemplation  of  the  Passion 
of  Christ,  he  saw  a  seraph  with  six  shining 
wings,  blazing  with  fire,  and  having  between  his 
wings  the  figure  of  a  man  crucified,  descend  from 
heaven  and  approach  him,  so  as  to  be  almost  in 
contact.  After  a  time  the  vision  disappeared, 
leaving  the  soul  of  Francis  filled  with  reverence 
and  awe.  And  now  he  became  aware  that  in 
hands,  feet,  and  side  he  had  received  externally 
the  marks  of  crucifixion.  These  mysterious 
marks  continued  during  the  two  years  until  his 
death,  and  are  declared  by  the  saint's  biographers 
to  have  been  seen  by  many  eye-witnesses,  includ- 
ing Pope  Alexander  IV. 

The  Dominicans  openly  disputed  the  fact,  but 
at  length  made  the  same  claim  for  Catharine  of 
Sienna,  whose  stigmata  were  explained  as  at  her 
own  request  made  invisible  to  otbers.  The  Fran- 
ciscans appealed  to  Sixtus  IV.,  and  that  pope, 
himself  a  Franciscan,  forbade  representations  of 
Saint  Catharine  to  be  made  with  the  stigmata. 
Still  the  fact  is  recorded  in  the  breviary  office, 
and  Benedict  XIII.  granted  the  Dominicans  a 
special  feast  in  commemoration  of  it.  Many 
others,  especially  women,  are  enumerated  as  hav- 
ing received  all  or  some  of  the  stigmata,  .'\mong 
these  is  the  very  notable  case  of  Saint  Veronica 
Giuliani,  who  is  said  to  have  received  in  1694 
first  the  marks  of  the  crown  of  thorns,  and 
afterward  those  of  the  crucifixion.  More  re- 
cent_  cases  are  those  of  Anna  Katherina  Em- 
merich (1774-1824),  who  became  a  nun  at  Ag- 
netenberg;  "L'Ecstatica"  Maria  von  Mori  of 
Caldaro  (1839)  ;  Louise  Lateau  (1850-83,  in 
1868),  whose  stigmata  were  stated  to  bleed  every 
Friday;  and  Mrs.  Girling  (1827-86,  about  Christ- 
mas 1864),  of  the  New  Forest  Shaker  com- 
munity. Dr.  Imbert  Gourbeyre,  in  his  work 
'Les  Stigmatisecs'  (1873),  enumerates  145  per- 
sons, of  whom  but  20  were  men,  as  having  re- 
ceived the  stigmata,  and  of  these  80  lived  before 
the  17th  century.  Apart  altogether  from  the 
question  of  the  value  of  the  evidence  offered,  we 
may  reasonably  conclude  that  some  kind  of  stig- 
matization  is  a  pathological  condition  of  occa- 
sional occurrence.  The  Roman  Catholic  Church 
is  extremely  cautious  in  giving  credence  to  cases 
of  sligmatization  as  genuinely  supernatural. 

Stikine,  stik-en',  also  called  Stakhin,  etc. 
A  tribe  of  the  Kohischan  linguistic  stock  of 
North  American  Indians,  about  the  mouth  of 
Stikine  River,  southern  coast  of  Alaska.  They 
are  divided  into  the  Wolf  and  the  Raven  clans. 
In  1880  they  numbered  317  in  eight  villages,  but 
by  1896  they  had  diminished  to  255. 

Stil'bite,  one  of  the  commonest  of  the 
zeolite  family  of  minerals.  Though  crystalliz- 
ing in  the  monoclinic  system,  its  crystals 
simulate  rhombic  forms  on  account  of  their 
twinning  which  is  uniformly  present  and 
which  is  revealed  by  polarized  light  under 
the  microscope  by  the  division  into  sectors  whose 
extinction  aiiglcs  are  10°.  These  twin  crystals 
are   often   grouped   into   the   curious   sheaf-like 
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bundles  so  characteristic  of  the  species.  CHno- 
pinacoidal  cleavage  is  perfect ;  fracture  uneven  ; 
brittle;  hardness  3.5  to  4;  specific  gravity  2.2; 
lustre  vitreous,  pearly  on  the  clinopinacoid  ;  color 
usually  white  or  yellowish,  though  not  infre- 
quently brownish  to  brick-red ;  transparent  or 
translucent.  Essentially  a  hydrous  silicate  of 
aluminum  and  calcium,  generally  with  a  little 
soda.  Before  the  blowpipe  it  acts  like  scolecite 
(q.v.).  It  mostly  occurs  in  cavities  in  trap  rocks. 
Many  localities  have  yielded  fine  specimens, 
among  the  most  important  being  Poona,  India ; 
Iceland  ;  Faroe  Islands ;  Nova  Scotia  ;  Paterson 
and  Upper  Montclair  in  New  Jersey.  Sphsro- 
stilbite  and  puflerite  are  globular  varieties. 

Stilicho,  stil'i-ko,  Flavius,  Roman  general: 
b.  of  Vandal  origin  about  359  a.d.  ;  d.  Ravenna 
23  Aug.  408.  In  384  A.D.  he  was  sent  by  the 
emperor  on  an  important  mission  to  Persia,  and 
upon  his  return  was  made  commander-in-chief 
of  the  Roman  army  and  given  the  hand  of 
Serena,  the  niece  of  Theodosius,  in  marriage. 
.  At  the  death  of  the  emperor  he  was  made  guar- 
dian of  his  son  Honorius,  and  practical  ruler  of 
the  Western  Empire,  which  he  defended  against 
the  invasion  of  the  Goths  under  Rufinus,  the 
guardian  of  the  Empire  of  the  East.  Although 
he  again  repulsed  the  Germanic  hordes  in  406, 
and  was  the  loyal  servant  of  the  empire  in  its 
foreign  wars,  having  defeated  Alaric  at  Pollentia 
some  years  before  the  Gothic  invasion,  he  was 
accused  of  aiding  Alaric  in  his  encroachments 
upon  the  empire  previous  to  its  final  conquest, 
and  was  obliged  to  flee  from  Rome.  On  the 
charge  of  high  treason  he  was  taken  from  the 
church  at  Ravenna  which  had  given  him  shelter 
and  executed.  His  distinguished  services  in 
behalf  of  Rome  were  commemorated  by  the  poet 
Claudius.  Consult  Gibbon,  'Decline  and  Fall 
of  Rome.' 

Stiles,  stilz,  Charles  Wardell,  American 
zoologist:  b.  Spring  \'alley,  N.  V.,  15  May  1867. 
He  was  educated  at  Wesleyan  University,  Conn., 
1885-6;  College  de  France  1886-7;  Berlin  Uni- 
versity 1887-g;  Leipsic  University  1889-90; 
Trieste  Zoological  station  1891  ;  Pasteur  Insti- 
tute and  College  de  France  1891.  He  was  zo- 
ologist, 1891-1902,  and  has  been  consulting 
zoologist  since  1902,  in  the  bureau  of  animal  in- 
dustry. United  States  Department  of  Agricul- 
ture. He  has  been  zoologist  of  the  United  States 
Public  Health  and  Marine  Hospital  Service 
since  August  1902 ;  professor  of  medical  zo- 
ology at  Georgetown  University  since  1892 ;  at 
Johns  Hopkins  University  since  1897 ;  and  was 
a  special  lecturer  on  that  subject  at  the  Army 
Medical  School  1894-1902.  He  has  held  other 
offices  with  national  and  private  scientific  insti- 
tutions, has  represented  the  United  States  gov- 
ernment at  several  International  Zoological  Con- 
gresses, and  was  detailed  as  agricultural  and 
scientific  attache  to  the  United  States  Embassy, 
Berlin,  1898-9.  His  publications,  all  on  the 
subject  of  his  special  study,  include  'A  Revision 
of  the  Adult  Cestodes  of  Cattle,  Sheep,  and 
Allied  Animals*  (1803);  'Tapeworms  of  Poul- 
try' (1896);  <The  Cattle  Ticks  of  the  United 
States*  (1902);  'Report  on  Hook  Worm 
Disease  in  the  United  States*    (1903)  ;  etc. 

Stiles,  Ezra,  American  clergyman  and 
college  president:  b.  North  Haven,  Conn.,  15 
Dec.  1727;  d.  New  Haven,  Conn.,  12  May  1795. 


He  was  graduated  from  Yale  in  1746,  and  was  a 
tutor  there  1749-55.  Dr.  Franklin  having  sent 
an  electrical  apparatus  to  Yale,  Stiles  entered 
witli  great  zeal  upon  this  then  new  field  of  philo- 
sophical investigation,  and  performed  the  first 
electrical  experiments  ever  made  in  New  Eng- 
land. At  the  time  he  was  pursuing  the  study 
of  theology,  was  licensed,  and  commenced 
preaching  in  June  1749.  In  April  1750  he  vis- 
ited the  Housatonic  tribe  of  Indians  at  Stock- 
bridge.  He  then  studied  law,  in  1753  was  ad- 
mitted to  the  bar,  and  practised  at  New  Haven 
for  the  two  following  years.  In  1775  he  became 
pastor  of  the  Second  Church  in  Newport,  R.  I., 
and  during  his  residence  there  found  time  for 
literary  and  scientific  investigations,  correspond- 
ing with  learned  men  in  almost  every  part 
of  the  world.  His  congregation  at  New- 
port being  entirely  broken  up  by  the  Brit- 
ish occupation  of  the  place,  in  !May  1777 
he  removed  to  Portsmouth,  N.  H.,  to  be- 
come pastor  of  the  North  Church.  In  Sep- 
tember following  he  was  elected  president  of 
Yale,  shortly  after  professor  of  ecclesiastical  his- 
tory in  connection  with  the  presidency,  and  in 
June  1778  entered  on  his  official  duties.  After 
17S0  he  discharged  the  duties  of  professor  of 
divinity.  His  labors  for  the  college  were  intense 
and  uninterrupted  during  the  residue  of  his  life. 
He  was  widely  learned,  being  perhaps  particu- 
larly versed  in  the  Oriental  languages.  He  pub- 
lished a  funeral  oration  in  Latin  on  Gov.  Law 
(1751)  ;  a  Latin  oration  on  his  induction  to  his 
office  as  president  (1778)  ;  an  'Account  of  the 
Settlement  of  Bristol'  (1785);  'History  of 
Three  of  the  Judges  of  Charles  I.>  (1795).  His 
life  has  been  written  by  Kingsley  in  Sparks' 
'American  Biography,'  1st  series.  Vol.  VI. 
(1845). 

Stilet'to,  a  knife  or  dagger  with  a  round 
pointed  blade  from  6  to  12  inches  long,  common 
in  the  Middle  Ages. 

Still,  John,  English  ecclesiastic:  b.  Gran- 
tham, Lincolnshire,  about  1543 ;  d.  Wells  26  Feb. 
1607-S.  He  was  graduated  from  Christ's  Col- 
lege, Cambridge,  of  which  he  was  elected  a  fel- 
low, and  took  orders.  In  1570  he  became 
Margaret  preacher  and  ^largaret  professor  of 
divinity  in  the  university.  The  ne.xt  year  he 
obtained  the  rectory  of  Hadleigh,  Suffolk,  and 
in  1572  became,  with  Dr.  Thomas  Watts,  joint 
dean  of  Bocking,  at  the  same  time  being  ap- 
pointed chaplain  to  the  primate.  In  1573  he  was 
made  vicar  of  East  Slarkham  and  canon  of 
Westminster,  whereupon  he  resigned  his  Cam- 
bridge professorship.  He  was  then  promoted  to 
the  deancy  of  Norwich  and  in  July  1574  was 
elected  master  of  St.  John's  College,  Cambridge. 
Having  acted  as  vice-chancellor  in  1575,  he  was 
in  May  1577  transferred  to  the  mastership  of 
Trinity.  In  1592  he  was  again  elected  vice-chan- 
cellor and  was  called  upon  to  provide  an  Eng- 
lish comedy  for  the  queen's  amusement.  In 
1593  he  was  consecrated  bishop  of  Bath  and 
Wells.  The  supposition  that  he  was  the  author 
of  'Gammer  Gurton's  Needle'  (q.v.)  is  highly 
probable.  In  1575  the  play  was  published  under 
the  following  title:  '.\  Ryght  Pythy,  Pleasant, 
and  Merie  Comedie :  Intytuld  Gammer  Gurton's 
Nedle:  Played  on  Stage  not  longe  ago  in 
Christes  Colledge  in  Cambridge.  Made  by  Mr. 
S.,   Master    of   Art,'    and   this    Mr.    S.   can   be 
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i(icntified  witli  no  one  so  naturally  as  with  the 
vice-chancellor,  Dr.  Still,  of  the  time. 

Still,  William,  American  philanthropist:  b. 
Shamony,  N.  J.,  7  Oct.  1S21.  He  was  chairman 
and  corresponding  secretary  of  the  Philadelphia 
branch  of  the  Underground  Railroad  1851-61. 
lie  sheltered  the-  wife,  daughter,  and  sons  of 
John  Brown  wln'Ie  he  was  awaiting  execution  in 
^■irginia.  He  has  published  <The  Underground 
Railroad'  ;  'Voting  and  Laboring'  ;  'Struggle 
for  the  Rights  of  the  Colored  People  of  Phila- 
delphia.' 

Still.     See  DiSTiLL.\TioN. 

Still-life,  a  branch  of  the  art  of  painting 
which  deals  with  the  portrayal  of  lifeless  ob- 
jects. It  is  called  in  Germany,  Still  Lcben;  in 
Holland,  stillevcn;  in  France,  nature  morte;  in 
Italy,  rij^oso.  The  subjects  generally  chosen  are 
dead  animals  —  deer,  birds  or  fish,  kitchen  and 
table  utensils,  plate,  crockery  or  china,  fruit,  flow- 
ers, curios,  and  jewelry.  These  objects  are  ar- 
ranged so  as  to  make  a  picturesque  combination 
of  color,  liglit,  and  shade.  Some  still-life  pic- 
tures are  extremely  refreshing  compositions 
executed  with  consummate  technique.  This 
branch  of  art  flourished  from  the  earliest 
days  of  color  decoration,  and  was  at  its 
highest  perfection  during  the  Alexandrian 
age;  the  paintings  at  Pompeii  and  the 
Roman  mosaics  furnish  many  fine  exam- 
ples of  it.  The  Renaissance  painters  did  not 
execute  still-life  as  an  independent  department 
of  their  art,  but  early  in  the  17th  century  it  was 
cultivated  most  elaborately  and  with  the  greatest 
success  by  the  Dutch  school.  The  taste,  beauty, 
and  exquisite  virtuosity  of  their  work  has  never 
been  surpassed,  if  ever  even  equaled.  There  are 
two  main  styles  of  still-life  painting.  While 
some  artists  have  endeavored  by  a  certain 
breadth  and  freedom  of  handling  to  obtain  a 
mere  decorative  effect  by  the  introduction  of 
brilliant  metallic  surfaces  and  the  juxtaposition 
of  rich  color  tones,  others  have  aimed  at  minute 
and  painfully  elaborated  compositions,  fine  and 
delicate  as  a  miniature  on  parchment  or  ivory. 
The  chief  Dutch  painters  of  still-life  are  J. 
Brueghel  the  elder,  Snyders,  Leghers,  the  de 
Heem  family,  A.  van  Beijeren,  W.  Kalf,  Heda, 
W.  van  Aelft,  Don,  Fyt,  etc.  In  the  19th  century 
a  great  revival  took  place  in  this  class  of  art. 
In  France  it  was  practised  successfully  by  Robie, 
Vollon,  and  Ph.  Rousseau ;  in  Germany  by 
Preyer  of  Diisseldorf ;  Hoquct  of  Berlin;  P. 
Mcycrhcim,  Hertel,  Th.  and  R.  Gronland,  and  by 
the  woman  painters  Bcgas-Parmentier,  H.  von 
Preuschen,  Ilormuth-Kallmorgan,  Hedingcr,  etc. 
The  slill-life  of  flowers  and  fruit  is  generally 
most  successfully  accomplished  in  water  colors. 
The  ancient  Greek  painter  Pausias  (q.v.)  was 
especially  skilful  in  tlie  representation  of  flowers, 
while  of  another  ancient  artist  it  is  said  that 
the  birds  flew  down  and  pecked  at  his  picture 
of  fruit.  These  were  of  course  water  color 
paintings,  but  not  before  oil  painting  reached  its 
perfection  in  the  Netherlands  were  flowers  and 
fruit  rcpresenled  pictorially  with  absolutely  real- 
istic vividncbS. 

Stille,  slTl'r.  Charles  Janeway,  American 
educator  and  historian  ;  b.  Philadelphia,  Pa..  23 
Sept.  1810;  d.  II  Aug.  1899.  He  was  graduated 
from  Yale  in  18.^9  and  was  admitted  to  the  bar, 
but  abandoned  this  profession  for  literary  pur- 


suits. In  the  Civil  War  be  was  a  member  of 
the  United  States  Sanitary  Commission,  and  in 
1866  was  made  professor  of  history  and  English 
literature  in  the  University  of  Pennsylvania.  He 
was  chosen  provost  there  in  1868  and  held  that 
office  until  1880.  He  published  'Historical  De- 
velopment of  American  Civilization'  ;  'History 
of  the  United  States  Sanitary  Commission' 
(1866)  ;  'Studies  in  Mediaeval  History'  (1882)  ; 
'Beaumarchais  and  the  Lost  Milton'  (1886); 
etc. 

Stillman,  stTl'man,  Thomas  Bliss,  Ameri- 
can chemical  engineer:  b,  Plninficld.  N.  J.,  24 
May  1852.  He  was  graduated  from  Rutgers  Col- 
lege in  1873  and  went  to  Germany  to  study 
engineering.  After  returning  to  the  United 
States  he  was  appointed  instructor  of  analyt- 
ical chemistry  at  Stevens  Institute  1874-6,  and 
was  made  professor  there  1881-6.  In  18S4  he  was 
state  oil  inspector  for  New  Jersey.  He  was 
editor  of  the  'Stevens  Institute  Indicator'  1895-8 
and  has  published  'The  Rutgers  Scarlet  Letter' 
(1873);   'Engineering  Chemistry'    (1897). 

Stillman,  William  James,  American  au- 
thor: b.  Schenectady,  N.  Y.,  I  June  1828;  d. 
Surrey,  England,  6  July  igoi.  After  graduation 
from  Union  College  (1848)  he  studied  land- 
scape art  with  F.  E.  Church,  in  1840  went  to 
England  to  continue  his  art-work,  adopted  the 
views  of  Rossetti  and  Millais.  whence  he  was 
styled  "the  American  Pre-Raphaelite,"  and  hav- 
ing returned  to  the  United  States  began  exhibit- 
ing at  the  Academy  of  Design,  of  which  in  1854 
he  was  made  an  associate.  In  1852  he  went  for 
Louis  Kossuth  to  Hungary  to  secure  the  crown- 
jewels  which  had  been  secreted  by  Kossuth  at 
some  point  on  the  Danube.  After  some  further 
study  with  Yvon  at  Paris,  he  came  back  to  found 
with  John  Durand,  the  'Crayon,'  a  magazine  of 
art  criticism,  wdiich  continued  two  years 
(1855-7).  I'l  18.S9  he  was  again  in  England,  in 
1861-5  was  L^nited  States  consul  at  Rome,  and 
in  1865-9  held  a  similar  post  in  Crete.  Having 
abandoned  art,  owing  to  failing  eyesight,  be  was 
a  special  correspondent  for  the  Times  of  London 
from  1878  to  1898,  traveling  widely  about  the 
Continent,  and  being  from  1886  correspondent 
for  Italy  and  Greece.  In  1883-5  he  contributed 
critical  papers  on  art  subjects  to  the  New  York 
Evening  Post.  An  expert  photographer,  he  was 
at  one  time  associate  editor  of  the  'Photo- 
graphic Times,'  made  for  the  Hellenic  Society 
of  London  a  valuable  scries  of  photographs  of 
the  Acropolis  at  Athens,  and  published  (1872-3) 
two  manuals  of  photography.  As  a  journalist 
he  wrote  much  on  many  subjects,  chiefly  art,  his- 
tory, and  politics,  and  gained  a  considerable  rep- 
utation. His  best  picture  is  'The  Procession 
of  the  Pines'  (1858).  Among  his  published 
volumes  arc:  'History  of  the  Cretan  Insurrec- 
tion* (1874);  'Herzegovina  and  the  Late  Up- 
rising' (1877);  'On  the  Track  of  Ulysses' 
(1887)  :  'The  Union  of  Italy'  (1898)  ;  'The  Old 
Rome  and  the  New'  (1898)  ;  'Francesco  Crispi' 
(1899)  ;  and  an  interesting  'Autobiography' 
(1901,  first  printed  in  the  '.'Vtlantic'  Kxxi).  See 
this  work. 

Stillwater,  stTI'wa"ter,  Minn.,  city,  county- 
scat  of  Washington  County ;  on  Saint  Croix 
River,  30  miles  from  its  j miction  with  the  Mis- 
sissippi River,  and  on  flic  Chicago,  M.  & 
St.  P.,  the  Northern   Pacific,  and  the  Chicago 
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St.  P.,  U.  &  O.  R.R.'s ;  about  i8  miles  northeast 
of  Saint  Paul.  It  has  steamer  connections  with 
the  river  ports,  and  regular  connection  with 
Dubuque  and  Saint  Louis.  It  was  settled  in 
1840  by  Jacob  Fisher  and  Calvin  Leach,  and 
was  incorporated  as  a  city  in  1854.  The  Saint 
Croix  River  boom,  through  which  pass  each  year 
about  300,000,000  feet  of  pine  logs,  is  north  of 
and  near  the  city.  Stillwater  is  in  anagricultural 
region,  and  is  extensively  engaged  in  manufac- 
turing. The  chief  industrial  establishments  are 
flour  and  feed  mills,  grain  elevators,  lumber 
mills,  foundries,  machine  shops,  carriage  and 
wagon  works,  and  furniture  factories.  The  gov- 
ernment census  of  1500  gives  the  number  of 
manufacturing  establishments  1 14;  the  amount 
of  capital  invested,  $5,451,915;  the  number  of 
employees  in  manufactories,  2,803  •  the  total 
amount  of  wages,  $1,122,330;  and  the  value  of 
the  product,  $4,904,792.  The  city  has  a  large 
trade  in  logs,  lumber  and  lumber  products, 
wheat,  flour,  and  live-stock.  It  is  the  commer- 
cial and  industrial  centre  of  the  Saint  Croix 
lumber  region  in  Minnesota  and  Wisconsin. 
The  educational  institutions  are  a  high  school, 
public  and  parish  elementary  schools,  private 
business  schools,  and  the  Carnegie  Library.  The 
two  banks  have  a  combined  capital  of  $200,000; 
the  value  of  the  business  transacted  annually  is 
about  $10,000,000.  The  government  is  vested 
in  a  mayor  and  council  of  nine  members,  three 
of  whom  are  elected  each  year.  Stillwater  was 
first  located  on  the  plain  bordering  on  Lake 
Saint  Croix,  with  bluffs  outside  the  settled  por- 
tion. Now  the  old  part  of  the  city  is  given  up 
to  trade  and  manufacturing  houses  and  the  resi- 
dential portion  is  on  the  bluffs.  Pop.  (i8go) 
11,260;    (1900)    12,318, 

Stillwater,  Battles  of.  See  Sar.\toca,  Bat- 
tles OF. 

Stil'son,  Daniel  Chapman,  American  in- 
ventor: b.  Durham,  N.  H.,  25  March  1830;  d. 
Somerville,  Mass.,  21  Aug.  i8gg.  A  machinist 
in  the  Charleston  navy  yard,  when  the  Civil  War 
broke  out,  he  was  appointed  3d  assistant  engi- 
neer in  the  Union  navy  and  served  until  August 
1862,  when  he  resigned.  He  was  reappointed 
a  year  later,  and  served  to  the  end  of  the  war, 
when  he  returned  to  his  trade  of  machinist.  He 
invented  a  wrench  in  wide  use  among  mechanics, 
and  safety  fire-sprinkling  apparatus. 

Stilt,  or  Frost-bird.     See  Sandpiper. 

Stilted  Arch,  in  architecture,  an  arch 
which  does  not  spring  immediately  from  the 
imposts,  but  from  a  vertical  piece  of  masonry 
resting  on  them,  so  as  to  give  the  arch  an 
appearance  of  being  on  stilts.  Arches  of  this 
kind  occur  frequently  in  all  the  mediasval  styles. 

Stilts,  wooden  poles  with  steps  or  foot 
supports  at  a  sufficient  distance  from  the  ground 
to  allow  a  person  standing  on  the  steps  to  walk 
with  long  strides.  Stilts  are  very  useful  in  marsh 
lands  and  were  formerly  very  popular  in  the 
French  Landes  (q.v.).  In  various  European 
countries  stilts  are  used  by  the  peasants  for 
crossing  streams. 

Stim'son,  Frederic  Jesup,  American  lawyer 
and  author,  known  also  by  the  pen-name  "J.  G. 
of  Dale" :  b.  Dedham,  Mass.,  20  July  1855. 
Graduated  from  Harvard  in  1876  and  from  the 
law  school  of  the  institution  in  1S78,  he  entered 


practice  in  Massachusetts  and  was  assistant  at- 
torney-general of  that  State  in  1884-5,  He  was 
secretary  to  the  National  Conference  on  the 
uniformity  of  law  in  1892;  was  made  counsel  to 
the  United  States  Industrial  Commission,  and 
lectured  at  Harvard  on  legislation.  He  pub- 
lished 'Stimson's  Law  Glossary*  ;  'American 
Statute  Law*  ;  'Handbook  to  the  Labor  Law  of 
the  United  States'  (1896);  'Labor  in  its  Rela- 
tion to  Law'  (1896)  ;  and  in  fiction,  among  sev- 
eral other  works,  'Guerndale*  (1882);  'The 
Crime  of  Henry  Vane'  (1883)  ;  'The  Residuary 
Legatee'  (1887);  'First  Harvest'  (1889); 
'King  N'lanett'  ( 1896)  ;  and  'Jethro  Bacon  of 
Sandwich'   (1901.) 

Stimson,  Henry  Albert,  American  Congre- 
gational clergyman :  b.  New  York  28  Sept.  1842. 
He  was  graduated  from  Yale  in  1S65,  and  studied 
in  the  Union  and  the  Andover  Theological  Semi- 
naries. He  has  held  pastorates  in  several  Amer- 
ican cities,  the  latest  being  in  New  York ;  is  a 
lecturer  at  the  Chicago  Theological  Seminary; 
and  has  published  'Religion  and  Business' 
(1894);  'Questions  of  Modern  Inquiry' (1894) ; 
and  'The  Apostles'  Creed'    (1899.) 

Stimson,  John  Ward,  American  artist:  b. 
Paterson,  N.  J.,  16  Dec.  1850.  He  was  gradu- 
ated from  Yale  in  1872,  and  from  the  Ecole  des 
Beaux  Arts.  Paris.  He  became  lecturer  and  art 
teacher  at  Princeton  University,  and  was  for 
four  years  director  of  the  art  schools  of  the 
Metropolitan  Museum  of  Art,  New  York.  He 
founded  the  Artist-Artisan  Institute,  New  York, 
18S8,  and  later  became  director  of  the  Art  and 
Science  Institution,  Trenton,  N.  J.  He  is  a 
popular  lecturer  on  art,  and  has  published  'The 
Law  of  Three  Primaries'  ;  'Principles  of  Vital 
Art  Ed"cation' ;  'The  Gate  Beautiful';  'Wan- 
dering Chords'  ;  etc. 

Stimson,  Lewis  Atterbury,  American  sur- 
geon:  b.  Paterson,  N.  J.,  1844.  He  w-as  grad- 
uated from  Yale  University  in  1863  and  received 
the  degree  of  M.D.  from  the  same  institution  in 
1874.  He  served  as  captain  in  the  L'nion  army 
during  the  Civil  War.  In  1893  he  was  a  regent 
of  the  University  of  the  State  of  New  York,  and 
is  professor  of  surgery  in  Cornell  Lfniversity 
(1904L  He  has  published  :  'Operative  Surgery' 
(1900)  ;  'Fractures  and  Dislocations'    (1900). 

Stim'ulants,  agents  which  temporarily  in- 
crease the  vital  activities,  either  in  particular 
organs  and  functions  or  in  the  whole  physical 
organism.  Thej'  are  among  the  most  valuable 
and  important  of  medicines,  and  perhaps  are 
more  often  the  direct  means  of  saving  life  than 
any  others.  But  as  they  are  powerful,  their  in- 
jurious effects  when  misapplied  have  been  even 
more  prejudicial  to  mankind  than  their  best  use 
has  been  beneficial.  In  fact  it  may  be  said  that 
the  abuse  of  this  class  of  medicines,  under  the 
names  of  cardiacs,  cordials,  alexipharmics,  etc., 
caused  more  deaths  during  the  dark  ages  of 
medicine  than  did  sword  and  pestilence  united. 
The  dreadful  mortality  of  smallpox  and  fevers 
during  the  Middle  Ages,  and  even  as  far  down 
as  the  earlier  parts  of  the  19th  century,  were 
mainly  owing  to  the  administration  of  heating 
stimulants,  the  tendency  of  which  W'as  to  increase 
the  violence  of  the  disease,  although  they  were 
intended  merely  to  expel  noxious  and  poisonous 
humors.  But  a  more  cautious  use  of  these 
articles  has  been  learned  whereby  they  are  the 
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constant  means  of  preserving  life.  Stimulants 
are  either  simple  and  direct  in  their  operation, 
as  the  external  application  of  heat  in  all  forms, 
dry  and  moist,  by  friction,  etc.;  the  application 
to  the  stomach  of  hot  liquors,  spices,  camphor, 
hartshorn,  warm  and  aromatic  gums  and  oils, 
as  mint,  cardamom,  cajcpnt,  ginger,  asaftetida, 
red  pepper,  spirits  of  turpentine,  etc. ;  or  tliey  act 
first  as  stimulants,  but  produce  afterward  effects 
of  a  different  character,  as  is  the  case  with  wine, 
brandy,  and  spirits  of  all  sorts  ;  opium,  ammonia, 
ethers,  etc.,  all  of  which  are  highly  stimulant  at 
first,  and  in  small  quantity,  but  afterward,  and 
v.hen  taken  in  larger  doses,  produce  exhaustion, 
debility,  sleep,  and  death.  The  first  class  are 
upon  the  whole  the  safer,  and  should  be  always 
used  in  preference  to  the  last  when  they  can 
be  had,  in  all  cases  of  suspended  animation  from 
cold,  drowning,  suffocation,  etc. ;  while  the  others 
are  more  valuable  for  their  secondary  and  re- 
mote effects,  by  means  of  which  they  ease  pain, 
and  relieve  spasm,  and  other  affections;  and  for 
these  purposes  they  should  be  used  freely,  as 
they  can  do  no  hurt  while  the  violence  of  the 
disease  persists.  But  they  should  never  be  re- 
sorted to  unless  pain  is  urgent,  or  debility  become 
so  great  as  to  endanger  life. 

Stiness,  John  Henry,  .American  jurist:  b. 
Providence,  R.  I.,  g  Aug.  1840.  He  graduated  at 
Brown  University  in  1876;  studied  law,  admitted 
to  the  Providence  bar  and  was  appointed  judge 
of  the  supreme  court  of  Rhode  Island  1893.  He 
has  written  'History  of  Lotteries  in  Rhode 
Island'  and  'Liquor  Legislation  in  Rhode 
Island.' 

Sting,  a  weapon  possessed  by  many  plants 
and  small  animals,  in  various  forms,  employed  to 
pierce  and  in  most  cases  also  to  poison,  the 
flesh  of  animals  to  be  killed  for  food,  or  from 
which  injury  is  received  or  expected.  In  plants 
this  olTice  is  performed  by  stiff,  sharp,  hollow 
hairs  emitting  an  acrid  juice.  (See  Nettle.) 
Such  stinging-hairs  sometimes  cause  extreme 
irritation  in  the  skin  and  mucous  membranes  of 
even  the  largest  animals,  and  hence  cause  the 
plants  to  be  avoided,  thus  protecting  the  species 
against  harm. 

The  simpler  marine  animals  (Coelcntcrates) 
are  widely  defended  by  stinging  instruments, 
consisting  of  coiled  poison-carrying  threads 
which  dart  from  microscopic  capsules  in  the  sur- 
faces of  the  integument.  See  Nematocyst; 
Jelly-fish. 

Insects  are  plentifully  provided  with  piercing 
weapons.  These  in  some  cases  are  moutli-parls 
and  in  others  are  modified  ovipositors.  To  the 
first  class  belong  the  sharp  prolonged  jaw.s,  many 
plant-sucking  bugs,  or  blood-sucking  ones,  such 
as  the  bcd-lniR,  cone-nose  ((iq.v.)  and  others.  In 
another  group  are  found  tlie  gnats,  mosquitoes, 
etc.,  whicli  inflict  pain  upon  large  creatures  and 
death  upon  minute  ones  by  stabbing  with  their 
complicated  beaks,  which  consist  of  a  bundle  of 
lancets  and  saws.  (.See  Mosquito.)  Many 
caterpillars  are  defended  by  nettle-like  hairs,  each 
of  which  is  a  specially  modified  spine,  and  able 
to  inflict  so  great  annoyance  that  hairy  caterpil- 
lars generally  are  studiously  avoided  by  most 
animals.  The  "sting,"  properly  si)eaking.  how- 
ever, is  found  among  insects  only  in  the  liy- 
mcnoptera,  as  bees  and  wasps,  where  it  is  a  mod- 
ified ovipositor  (q.v.).   In  wasps  (q.v.)  it  serves 


a  special  purpose  in  paralyzing  the  insects  stowed 
away  alive  with  the  eggs  in  the  nest-cells. 
Spiders  are  said  to  "sting,»  but  in  reality  they 
bite,  in  some  cases  poison.  Scorpions,  how- 
ever, possess  what  is  properly  enough  termed  a 
sting  in  the  pointed  telson  or  tail-piece  appended 
to  the  extremity  of  the  abdomen,  with  whicli  a 
poi-son-infected  puncture  is  inflicted  (see  ScoR- 
I'IOn).  Some  fishes,  as  the  sticklebacks,  surgeon- 
fish,  and  notably  the  sting-rays  (q.v.),  have  cer- 
tain defensive  spines,  by  w'hich  highly  irritating 
wounds  may  be  inflicted.  The  use  of  the  fangs 
by  poisonous  snakes,  also  is  often  spoken  of  as 
a  stinging. 

Sting-ray,  a  fish-ray  of  the  family  Trygonida 
remarkable  for  the  long,  flexible,  wliip-like  tail, 
W'hich  is  armed  near  its  root  w'ith  an  erectile 
spine  or  spines,  very  sharp  at  the  point,  and 
furnished  along  both  edges  with  sharp  cutting 
teeth.     See   Ray. 

Stink-bug,  any  of  several  small  hetcroptc- 
rous  plant-feeding  bugs,  allied  to  the  squash- 
bugs,  which  emit  a  vile  odor. 

Stink-horn  Fungus.    See  Fungi. 

Stink-pot,  a  malodorous  kind  of  box- 
turtle   (q.v.). 

Stinking  May-weed.    See  Dog's-fennel. 

Stinkwood,  a  tree  (Orcodcit'hnp  fcrtida)  of 
the  order  Luuraccic,  a  native  of  the  Cape  of  Good 
Hope,  remarkable  for  the  strong  disagreeable 
smell  of  its  wood,  which,  however,  is  hard,  very 
durable,  takes  an  excellent  polish,  and  resembles 
walnut.     It   has   been   used   in   shipbuilding. 

Stint.    See  Sandpiper. 

Sti'pa,  feather-grass;  an  important  genus 
of  grasses   (q.v.). 

Sti'pend,  a  payment  at  stated  periods  for 
services  rendered,  and  generally  used  in  con- 
nection with  official  or  ecclesiastical  salaries. 
It  is  not  officially  used,  however,  except  in  Scot- 
land, where  the  provision  for  the  support  of  the 
parochial  minister  of  the  established  church  is 
designated  as  a  stipend. 

Stipen'diaries.     See  Mercenaries. 

Stipple  Engraving.     See  Engraving. 

Stip'ules,  in  botany,  are  organs  connected 
with  tlie  leaves,  existing  only  in  the  dicotyle- 
donous plants,  though  not  always  present.  They 
are  small  scale-like  or  leafy  appendages  at  the 
point  where  the  leaves  come  off  from  the  stem, 
and  are  commonly  in  pairs,  there  being  one  on 
each  side  of  the  petiole,  as  in  the  hornbeam  and 
lime.  They  arc  more  frequently  free,  not  being 
attached  to  the  petiole ;  but  at  other  times  they 
are  united  to  the  base  of  that  organ,  as  in  the 
genus  Rosa.  The  stipules  afford  excellent  char- 
acters for  the  arrangement  of  plants.  When 
a  vegetable  of  a  natural  order  has  these  organs, 
it  is  very  seldom  the  case  that  all  the  others  arc 
not  equally  provided  with  them.  Thus  they 
exist  in  all  plants  of  the  natural  orders  l.t-giitii- 
iiiosa;  Rosacccr,  Tiliacccc,  etc.  As  they  fall  off 
very  easily  when  they  arc  free,  their  absence 
might  sometimes  induce  one  to  suppose  a  plant 
destitute  of  them,  but  this  error  may  lie  avoided 
by  observing  th.it  they  always  leave  on  the  stem, 
at  the  place  where  they  are  attached,  a  small 
cicatrix,  which  attests  the  fact  of  their  having 
existed.  They  vary  greatly  in  their  nature  and 
consistence;  thus  they  may  be  foliaccous  or  leaf- 
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like,  as  in  the  common  agrimony ;  membranous, 
as  in  the  tig  and  magnoha ;  spinescent  or  thorny, 
as  in  the  jujube  and  gooseberry.  Some  fall  off 
before  the  leaves,  as  in  the  common  tig  and  the 
lime;  others  are  merely  deciduous,  or  fall  at  the 
same  time  as  the  leaves ;  and  there  are  others 
which  continue  for  a  longer  or  shorter  time  after 
the  leaves  have  fallen,  as  in  the  jujube,  goose- 
berry, etc.  The  use  of  the  stipules  appears  to 
be  to  protect  the  leaves  before  tlieir  expansion,  as 
is  evidently  shown  by  their  relative  disposition  in 
the  buds  of  some  orders  of  plants.  See  Leaves. 
Stirling,  ster'ling,  James  Hutchinson, 
Scottish  philosopher:  b.  Glasgow  22  June  1820. 
He  was  educated  in  arts  and  medicine  in  Glas- 
gow University,  France,  and  Germany ;  prac- 
tised as  a  surgeon  in  Wales  for  some  years,  but 
ultimately  devoted  himself  to  literary  and  philo- 
sophical studies.  He  is  the  author  of  <The 
Secret  of  HegeP  (1865);  >Sir  Wm.  Hamilton, 
being  the  Philosophy  of  Perception*  (1865); 
•Jerrold,  Teimyson,  ^lacaulav,  and  other  Essays' 
(1868)  ;  <.\s  Regards  Protoplasm*  (1869)  ;  ^The 
Philosophy  of  Law'  (1873)  ;  'Burns  in  Drama, 
together  with  Saved  Leaves'  (1878)  ;  'The  Com- 
munity of  Property*  (1885)  :  'Philosophy  and 
Theology'  (the  Gifford  Lectures,  1890)  ;  and 
translator  of  Schwegler's  'History  of  Philoso- 
phy,' and  Kant's  'Critique  of  Pure  Reason  in 
his   Text-book  to   Kant.' 

Stirling,  William  Alexander,  E.\rl  of, 
Scottish  poet  and  colonial  proprietor:  b.  about 
1567;  d.  London  12  Sept.  1640.  He  was  educated 
at  Glasgow  and  in  Germany.  His  tragedy 
'Darius'  was  published  in  1603.  and  was  fol- 
lowed by  three  others,  'Croesus'  ;  'The  Alex- 
andrian Tragedy,'  and  'Julius  Csesar,'  which 
were  collected  under  the  title,  the  'Monarchicke 
Tragedies,'  in  1607.  He  also  wrote  a  number 
of  sonnets,  but  is  best  known  as  a  recipient  from 
James  I.  of  a  grant  bestowing  upon  him,  under 
the  name  of  Nova  Scotia,  the  whole  of  the  east- 
ern portion  of  Canada,  and  the  patent  of  sole 
printer  for  31  years  of  King  James'  version  of 
the  Psalms.  The  conquests  of  France  in  Canada, 
however,  deprived  him  of  practically  all  of  his 
grant.  Consult:  Charles  Rogers,  'Memorials  of 
the  Earl  of  Stirling  and  the  House  of  Alex- 
ander'  (1877). 

Stirling,  Scotland,  (i)  county-seat  of  Stir- 
lingshire, on  the  south  side  of  the  Forth,  29  miles 
northeast  of  Glasgow.  It  occupies  a  command- 
ing site.  Castle  Hill,  resembling  its  namesake  at 
Edinburgh.  The  castle  is  of  great  historical 
interest.  It  contains  the  rooms  where  Douglas 
received  a  mortal  stab  from  James  II.,  who,  as 
well  as  James  V.  was  born  in  this  castle ;  the 
Parliament-house,  chapel-royal,  etc.  The  view 
from  the  battlements  comprehends  many  of  the 
lochs  and  fertile  vales  of  Scotland,  the  winding 
river  and  the  Grampian  and  Ochil  hills,  togetlier 
with  the  ruins  of  Cambus-Kenneth  Abbey  and 
the  Bridge  of  Allan.  Within  the  town.  Grey- 
friars  church,  begun  by  James  IV.,  museum, 
library,  picture-gallery,  several  ancient  mansions 
and  monuments  deserve  notice.  The  manu- 
factures include,  woolen  goods,  carpets,  leather, 
ropes  and  carriages.  The  salmon-fisheries  are 
profitable.  There  is  little  trade.  Pop.  (igoi) 
18,403.  (a)  Stirlingshire  is  a  county  of  South 
Scotland  with  ar  area  of  about  4C6  square  miles. 
About  one  third  of  the  county  is  hilly,  and  rises 


in  Ben  Lomond  to  a  height  of  about  3,000  feet. 
Here  the  Forth  flows  into  the  Firth  of  Forth, 
coming  from  Ben  Lomond.  The  southeastern 
portion  is  traversed  by  the  Forth-Clyde  canai. 
The  famous  Loch  Katrine  forms  one  of  the 
numerous  lochs  or  lakes.  The  valleys  and  plains 
are  exceedingly  fertile  and  highly  cultivated  — 
there  are  a  few  marshy  lands.  The  county  is 
rich  in  minerals,  especially  iron  and  coal.  The 
chief  industries  are  the  working  of  the  mines,  and 
wool,  cotton  and  Imen  factories.  The  chief 
towns  besides  the  capital,  are  Falkirk,  Grange- 
mouth, and  Kilsith.     Pop.   (1901)    142,338. 

Stirling's  Plantation  on  Bayou  Fordoche, 
Engagement  at.  On  5  Sept.  1S63,  Gen.  Her- 
ron's  division  of  the  Thirteenth  corps.  Gen. 
Banks'  army,  embarked  on  transports  at  Carroll- 
ton,  La.,  and  sailed  up  the  Mississippi  to  dis- 
perse a  Confederate  force  under  Gen.  R.  Taylor, 
which  was  then  on  the  west  side,  below  the 
mouth  of  Red  River,  seriously  threatening  the 
navigation  of  the  river.  It  arrived  at  Morgan's 
Bend  on  the  7th,  from  Avhich  point,  on  the  morn- 
ing of  the  8th,  about  200  cavalry  and  a  brigade 
of  infantrj',  under  Col.  H.  M.  Day,  moved  out 
on  a  reconnoissance  toward  the  Atchafalaya 
River,  and  encountering  the  Confederate  pickets, 
drove  them  across  the  Atchafalaya  and  then  fell 
back  three  miles.  On  the  gth  Day  was  joined  by 
Gen.  Herron,  with  another  brigade,  and  a  second 
reconnoissance  was  made  to  the  Atchafalaya, 
where  there  was  a  smart  skirmish,  and  Herron 
fell  back  to  the  river,  with  a  loss  of  a  few  men 
killed  and  wounded.  On  the  12th  the  cavalry 
was  again  sent  to  the  front  to  feel  the  enemy, 
and  the  19th  Iowa,  26th  Indiana,  and  two  guns 
were  sent  out  seven  miles  to  the  vicinity  of 
Atchafalaya  Bayou  to  picket  the  country  and 
support  the  cavalry.  All  were  under  command 
of  Lieut-Col.  J.  B.  Leake,  of  the  20th  Iowa. 
Leake  had  a  skirmish  with  the  enemy  and  fell 
back  to  Stirling's  Plantation,  on  Bayou  Fordoche, 
about  six  miles  from  Morganza,  from  which 
point  he  sent  out  parties  daily,  which  skirmished 
wdth  the  Confederates.  On  the  night  of  the  28th 
Gen.  Thomas  Green,  with  two  brigades  of  Con- 
federate infantry,  one  of  cavalry  and  mounted 
infantry,  and  a  battery,  crossed  the  Atchafalaya, 
and  by  different  routes  reached  the  rear  and 
flanks  of  Leake's  command,  by  marching  through 
swamps  and  canebrakes,  and  about  noon  of  the 
I9tli  fell  upon  his  unsuspecting  camp.  The  cav- 
alr}'  was  soon  driven  from  the  field,  and  man- 
aged to  escape  with  small  loss ;  the  infantry 
made  a  gallant  stand  and  fought  desperately,  but 
attacked  on  all  sides,  were  soon  overpowered 
and  captured,  with  the  two  guns.  Leake  was 
severely  wounded.  The  Union  loss  w'as  16 
killed,  45  wounded,  and  454  missing  or  captured; 
the  Confederate  loss,  26  killed,  and  85  wounded. 
Consult  'Official  Records,*  Vol.  XXVI. 

E.    A.    CARMAlf. 

Stir'rup,  an  article  of  equestrian  equip- 
ment with  which  the  ancients  were  not  ac- 
quainted. The  Roman  youth  were  accustomed  to 
leap  upon  their  horses  sword  or  lance  in  hand. 
Distinguished  persons  and  old  men  had  servants 
to  place  them  on  their  horses,  and  conquered 
sovereigns  were  often  compelled  to  perform  this 
ofiiee   for  their  vanquishers. 

Stitchwort,  plants  of  the  genus  Abine.  be- 
longing   to    the    pink    family,    A.     (Stellaria) 
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Iwlostea,  most  properly  bears  the  name.  It  is 
an  Old  World  species,  an  erect,  but  low,  hardy 
perennial,  with  slender  stems  and  opposite  grass- 
like leaves,  which  are  sessile  and  usually 
glabrous.  The  flowers  are  five-merous,  the  petals 
deeply  cleft,  and  are  showy,  being  three  fourths 
of  an  inch  wide  and  very  numerous.  They  are 
gathered  in  leafy  panicles  and  fairly  cover  the 
plants  with  bloom.  For  this  reason  stitchwort 
is  cultivated  as  a  border  plant.  It  was  reputed 
to  be  a  cure  for  a  "stitch  in  the  side"  and  even 
for  snake-bites.  It  has  many  other  names,  as 
shirt-buttons,  allbone,  and  snap-jack,  the  latter 
referring  to  its  brittle  nodes. 

Stith,  William,  American  historian:  b. 
Virginia  1689;  d.  Williamsburg,  Va.,  27  Sept. 
1755.  He  studied  theology,  was  ordained  in 
England  to  the  ministry  of  the  Established 
Church,  was  chaplain  of  the  Virginia  house  of 
burgesses,  and  in  1752-5  rector  of  Henrico 
parish  and  president  of  William  and  Mary  Col- 
lege. He  published  a  'History  of  the  First  Dis- 
covery and  Settlement  of  Virginia'  (1747), 
which  De  Tocqueville  criticised  as  "long  and 
diffuse,"  but  is  nevertheless  a  standard  work 
on  early  Virginian  history,  and  written  with  ex- 
cellent scholarship.  It  was  the  only  published 
instalment  of  an  extended  work  planned  by  the 
author,  and  reaches  as  far  as  the  dissolution  of 
the  London  Company.  It  is  prepared  from  the 
colonial  archives.  Sir  John  Randolph's  papers, 
the  'Records'  of  the  London  Company,  and  the 
Byrd  library. 

Sti'ver,  a  former  Dutch  coin  and  money 
of  account  worth  about  two  cents. 

Stoat,  the  British  name  of  the  common 
European  weasel    (q.v.). 

Stobaeus,  Johannes,  Greek  grammarian 
and  critic :  I3.  Stobi,  Macedonia,  about  500  a.d. 
For  the  education  and  improvement  of  his  son 
Scptimius,  he  compiled  a  florilegium  of  Greek 
literature,  for  which  he  drew  upon  about  500 
Greek  poets,  historians,  philosophers,  etc.  This 
has  formed  one  of  the  most  precious  legacies 
I  which  ancient  scholarship  has  bequeathed  to 
;  posterity.  His  works  contain  citations  and 
quotations  from  many  lost  works  and  have  been 
of  immense  assistance  to  modern  Greek  criticism. 
The  original  work  was  composed  under  the 
single  title  'Anthologion,>  but  the  scholars  of 
the  Middle  Ages  divided  it  into  two  parts 
'Eclogje  Physic*  ct  Ethicx'  and  <Flonlegium,> 
which  were  edited  by  Gaisford  and  published  at 
Oxford,  the  former  in  1825;  the  latter  in  1850. 
Stock,  a  popular  name  for  several  species 
of  cruciferous  flowering  plants  long  favorites 
in  gardens.  The  Virginian  stock  (Malcomia 
maritima)  is  a  hardy  annual  herb  which  grows 
wild  in  the  Mediterranean  region.  It  is  of 
siinplest  culture  and  will  thrive  well  in  cities 
without  apparently  impairing  its  beauty  or  fra- 
grance. The  common  autumnal  queen,  or 
Bronipton  stock  (Matlliiola  incana)  is  a  biennial 
or  perennial  semi-woody  herb  or  sub-shrub,  a 
native  of  the  Mediterranean  region  and  the  Isle 
of  Wight.  The  intermediate  or  ten-weeks  stock 
(.U.  incana,  var.  annua)  is  considered  by  some 
botanists  to  be  a  distinct  species,  but  except  for 
its  annual  habit  it  differs  little  from  the  preced- 
ing and  is  therefore  ranked  as  a  variety.  Both 
are  known  as  gilliflower  or  gellyflower  and  are 
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widely  cultivated  for  their  variously  colored 
deliciously  fragrant  flowers  which  in  many  varie- 
ties are  double.  The  latter  usually  are  sown 
very  early  and  successionally  so  as  to  occupy 
the  early  summer  months  with  bloom ;  the  former 
are  planted  somewhat  later  so  as  to  continue 
the  blossoming  into  the  autumn.  They  are 
about  as  easy  to  grow  as  geraniums  and  require 
fairly  rich  friable  garden  soil,  good  drainage,  but 
plenty  of  moisture,  and  clean  cultivation.  There 
are  about  30  other  species,  some  of  which  are 
cultivated  and  several  of  which  are  fragrant  only 
at  night. 

Stock,  in  law,  represents  the  capital  of  cor- 
porations and  is  usually  divided  into  shares  of 
a  definite  value  denoting  the  rights  in  the  as- 
sets, profits,  and  management  of  the  company. 
A  certificate  of  stock  is  a  mere  evidence  that 
the  person  therein  designated  is  entitled  to  an 
interest  in  the  company,  which  is  stated.  Stock 
may  be  divided  into  several  classes,  for  example, 
as  common  and  preferred ;  holders  of  the  com- 
mon stock  have  an  equal  right  in  the  company 
and  its  profits ;  holders  of  the  preferred  stock 
are  entitled  to  a  preference  over  other  share- 
holders but  they  are  not  creditors  of  the  corpor- 
ation. Dividends  on  stock  represent  a  division 
of  the  surplus  or  net  profits  arising  from  the 
business  of  the  company.  Stock  is  considered 
as  personal  property  and  may  be  transferred  at 
the  will  of  the  owner  by  proper  assignment  of 
the  certificate. 

Stock-dove,  a  wild  European  pigeon 
(Coluntba  ccnas),  about  13  inches  in  length,  and 
with  a  general  bluish-gray  plumage,  the  breast 
being  purplish.  It  raises  two  or  three  broods 
in  a  season,  and  builds  its  nest  in  the  hole  of  a 
tree,  in  a  rabbit-burrow,  or  some  similar  place. 
See  Pigeon. 

Stock  Exchange.     See  E.xch.^nge. 

Stock  Feeding.  See  Nittrition  of  Farm 
Ani.mals;  Pasture;  Silage;  Soiling,  and  sim- 
ilar titles. 

Stock  Jobbing.    See  Exchange. 

Stock  Raising.  The  New  England  set- 
tlers owned  but  limited  tracts  of  land  with 
small  clearings  in  the  timber  and  they  maintained 
live  stock,  not  so  much  as  a  means  of  gain  as 
of  service  to  the  family.  A  "team"  of  liorses, 
or  "yoke"  of  oxen  for  work ;  two  or  three  cows 
for  milk,  butler,  and  cheese ;  some  sheep  to 
provide  wool  for  knitting  and  weaving,  and  a 
few  pigs  —  this  was  the  extent  of  the  live  stock 
on  the  farms  at  this  period  of  American  agri- 
culture. Moving  westward  much  the  same  con- 
ditions obtained  until  the  timber  regions  west 
of  the  Alleghanics  were  reached  and  passed; 
but  with  the  settlement  of  fertile  river  valleys 
and  particularly  the  conquest  of  the  boundless 
prairies  of  the  great  West  a  new  order  of  live 
stock   husbandry   was   inaugurated. 

In  America  the  pig  has  been  co-extensive 
with  the  greatest  of  food  crops,  Indian  corn. 
The  rich  agricultural  lands  of  southeastern 
Pennsylvania  gave  bountiful  yields  of  this  crop 
and  here  developed  in  and  about  Chester  County 
the  first  truly  American  breed,  since  known  as 
the  Chester  White.  Tluc  Miami  V.alley  in  Ohio 
was  the  next  point  westward  at  which  this  crop 
flo\irished  exceptionally  well,  and  here  was  de- 
veloped   in    the    sixties    and    later    the    Poland 
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China,  which  may  be  truly  called  the  real  Amer- 
ican hog.  In  these  days  the  Miami  Valley  was 
the  great  corn  and  hog  centre  of  the  world, 
and  Cincinnati,  the  market  ponit,  was  facetiously 
called  "Porkopolis."  Chicago  was  not  yet  known 
as  a  live  stock  centre,  but  as  the  great  prairies 
were  opened  up  a  sudden  and  substantial  trans- 
formation took  place  ni  live-stock  husbandry ; 
the  bison  was  exterminated  and  grass  grew 
abundantly  on  what  had  been  his  feeding 
grounds ;  Indian  corn  here  first  found  ideal  con- 
ditions and  it  spread  rapidly  westward  as  far 
as  the  arid  plains ;  the  pig  joined  tlie  steer  and 
both  followed  this  crop  to  the  limits  of  the 
corn  belt.  The  steer  went  on  alone  beyond  the 
corn  belt  over  the  arid  regions  and  as  far  as 
grazing  lands  were  found,  even  to  the  foot-hills 
of  the  Rockies.  On  these  Western  plains  men 
counted  their  cattle  by  the  thousands.  Grass 
and  range  were  free  and  the  cattle  were  grazed 
to  market,  starting  in  Te.xas,  perhaps,  and  feed- 
ing all  the  way  to  Omaha,  Kansas  City,  or  even 
Chicago.  The  only  expense  was  herding,  and 
the  only  losses  were  from  storms,  and  from 
wolves  grown  savage  because  of  scarcity  of 
food  due  to  the  extermination  of  the  bison. 
Gradually  by  encroachment  of  settlers  from  the 
East,  the  free  grazing  to  these  markets  was  cut 
off  and  latterly  the  range  business  has  been 
confined  to  the  production  of  feeders  to  be 
shipped  eastward  and  finished  in  the  corn  belt. 
By  1900  the  free  range  even  in  the  West  was 
at  an  end,  much  of  the  land  was  fenced,  and 
at  least  a  nominal   rental   was  exacted. 

With  the  rapid  shrinkage  of  grazing  lands, 
nothing  was  more  natural  than  that  they  should 
become  greatly  over-stocked.     With  the  limited 


rainfall  of  the  region  pastures  had  little  recupe- 
rative power.  Some  of  the  better  grasses  were 
crowded  out  and  the  grazing  rapidly  deteri- 
orated. Sheep  followed  cattle  in  many  places, 
gnawing  the  last  vestiges  of  grass  to  the  surface, 
and  not  infrequently  these  were  followed  by 
goats  to  live  on  the  cactus  and  whatever  else 
remained  above  ground,  and  by  hogs  to  dig  out 
what  might  be  found  beneath  the  surface.  In 
this  way  many  of  the  grazing  lands,  especially 
in  the  Southwest,  became  practically  ruined; 
but  the  disaster  suggested  the  remedy,  and  in- 
telligent measures  are  already  (1903)  being 
taken  to  re-stock  these  ranges  with  the  native 
grasses.  In  the  Northwest,  with  less  heat  and 
more  moisture,  pasture  fared  better,  and  Mon- 
tana and  the  Dakotas  have  continued  to  produce 
both  cattle  and  sheep  in  immense  numbers,  both 
industries  e.xtending  far  into  the  great  Ca- 
nadian Northwest.  Both  cattle  and  sheep  have 
the  habit  of  moving  slowly  with  the  storm  until 
a  siiehercd  place  is  reached  in  some  ravine, 
where  they  huddle  together  only  to  be  snowed 
under.  It  is,  therefore,  a  death  trap  in  a  Dakota 
blizzard  and  the  losses  in  this  way  are  heavy. 
Horses  behave  differently  and  will  keep  mov- 
ing. The  consequence  is  that  in  many  locali- 
ties cut  by  ravines  cattle  and  sheep  have  given 
place  to  horses,  and  in  these  regions  the  produc- 
tion of  these  animals  is  as  much  a  range  in- 
dustry as  ever  was  that  of  cattle. 

All  this  operated  to  make  the  range  of  the 
far  West,  where  only  grass  grew,  the  producing 
ground,  and  the  eastern  prairies  or  the  corn 
belt  the  finishing  ground,  for  what  has  devel- 
oped into  the  most  gigantic  live-stock  industry 
ever  known.     The  breeding  herds  supplying  sires 
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Cattle 


Calves 


Hogs 


Sheep 


Horses 


1865,   5   davs 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

■  879 

j88o 

1881 

1882 

1883 

1884 

l88s 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

Total 


613 

393.007 

329.188 

324.524 

403.102 

532,964 

543.050 

684,075 

761,428 

843,966 

920,843 

1,096,745 

1,033,151 

1,083,068 

I.215.732 

1.382,477 

1,498,550 

1,582,530 

1,878,944 

1,817.697 

1,905,518 

1.963.900 

2,382,008 

2,611.543 

3,023.281 

3.484.280 

3.250.359 

3.57'. 796 

3,133.406 

2,974.363 

2,588.558 

2,600,476 

2,554.924 

2,480,897 

2.514,446 

2.729,046 

3.031.396 

2.941.559 


48,948 
24.965 
30,223 

52,353 

58,500 

51,290 

65,859 

96,086 

122,968 

175.025 

205,383 

197.576 

210,557 

160,949 

168.740 

138,337 

122,976 

132.733 

136,676 

136,310 

181.824 

251.747 


17.764 
961,746 
1.696,738 
1.706.782 
1,661,869 
1,693,158 
2,380,083 
3,252,623 
4.437.750 
4.258.379 
3,912,1 10 
4.190,006 
4.025,970 
6.339.654 
6,448,330 
7,059.55s 
6,474,844 
5.817,504 
5,640,625 
5.351.967 
6.937.535 
6,718,761 
5,470,852 
4,921,712 
5,998,526 
7.663.829 
8,600,805 
7.7U.435 
6,057,278 
7.483.228 
7.885.283 
7,659,473 
8,363,724 
8,817,114 
8,177,870 
8,109,064 
8.290,494 
7,895.238 


1.433 

207,987 
180,888 
270,891 
340,072 
349.853 
315.053 

310,211 

291.734 
333.655 

418,948 

364.095 
310,240 
310,420 
325.119 
335.810 
493.624 
628,887 
749.917 

801,630 
1,003,598 
1,008,790 
1,360,862 

1.515.014 
1,832,469 
2,182,667 
2,153.537 
2,145.079 
3.031.174 
3.099.725 
3.406,739 
3.590.655 
3.606,640 

3.589.439 
3.682.832 
3.548.885 

4.044.095 

4.515.716 


1.553 

847 

1,902 

1,524 

3.537 

5.963 

12.145 

20,289 

17.588 

11.346 

8.159 

7.874 

9.41S 

10,473 

10,398 

12,909 

13.856 

15.255 

18,602 

19.356 

27.599 

46.404 

55.333 

79.926 

101,566 

94.396 

86,998 

82,492 

97.415 

113.193 

105,978 

1 1  1. 601 

118.754 

1 1 1,611 

99,010 

109,353 

102,100 


68,067.410 


70,025 


210,092.677 


56,658.383 


1,746.720 
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have  been  located  mostly  in  the  corn  belt,  and 
these  two  great  regions  have  worked  well  to- 
gether, each  supplying  what  the  other  lacks. 
'Ihe  western  range  had  cheap  grass,  but  neither 
corn  to  finish  nor  shelter  to  protect.  The  corn 
States  had  abundance  of  the  cheapest  of  grains 
and  all  conditions  were  ideal  for  the  produc- 
tion of  the  best  of  breeding  stock. 

Chicago,  Omaha,  and  Kansas  City  became 
the  market  centres  for  this  immense  industry, 
the  magnitude  and  growth  of  which  can  be 
best  realized  by  consulting  tlic  preceding  table, 
showing  the  number  of  animals  marketed  at 
tlie  Chicago  Stock  Yards  for  the  last  27  years, 
as  given  in  the  report  of  the  Stock  Yards 
Company  for  1902. 

The  Chicago  Stock  Yards,  with  their  500 
acres  of  yarding,  13,000  pens,  25  miles  of  streets, 
and  300  miles  of  railroad  track,  is  the  largest 
live-stock  market  of  the  world,  but  Omaha  and 
Kansas  City  are  respectable  seconds,  and  all  to- 
gether mark  a  development  in  live-stock  hus- 
bandry beyond  the  expectations  of  even  the 
most  sanguine  of  the  early  stockmen. 

The  problems  on  the  range  have  been  those 
of  grass,  water,  and  safety  from  blizzards.  The 
problems  in  the  corn  belt  have  been  the  methods 
"i  feeding  and  finishing.  These  problems  will 
all  change  and  very  speedily.  Live-stock  will 
lie  produced  and  finished  in  both  places,  and 
the  question  now  is  what  to  produce  and  how? 
The  range  can  finish  sheep  and  many  classes 
of  horses  and  it  is  now  able  to  put  a  fairly 
good  steer  directly  on  the  market.  The  cost  of 
transportation  is  becoming  so  great  that  the 
corn  farmer  is  feeling  the  need  of  producing  his 
own  cattle,  but  how  to  do  it  on  his  high-priced 
lands  is  a  problem  that  he  is  busily  engaged  in 
solving.  Whether  he  will  succeed  in  producing 
meats  successfully  is  a  matter  of  opinion  as  yet, 
luit  those  who  have  studied  the  question  most 
thoroughly  agree  that  it  must  be  done. 

The  dairy  industry  is  independent  of  range 
conditions,  because  from  the  nature  of  the  case 
it  must  be  carried  on  near  the  principal  centres 
of  population.  The  consumption  of  milk  and 
ircam  in  our  large  cities  has  increased  to 
•inch  an  extent  as  to  exhaust  the  dairy  output 
fur  a  radius  of  many  miles.  Milk  is  sliipped 
more  than  100  miles  into  Chicago  every  day,  and 
over  300  miles  into  New  York. 

Relatively  speaking,  the  wool  industry  has 
declined  in  .'Vmerica  coincident  with  its  develop- 
ment in  Australia.  The  prairie  section  is  dis- 
tinctively a  meat-producing  region,  and  all  other 
Tins  (if  live  stock  industry  arc  secondary  and 
iipplemental  to  this  chief  enterprise. 
With  the  passing  years  the  question  of  fer- 
tility is  certain  to  engage  the  attention  of  all 
thoughtful  farmers,  even  on  the  best  producing 
lands.  It  is  true  even  now  in  the  very  opening 
days  of  the  century,  and  with  this  will  coire 
naturally  more  settled  policies  regarding  live- 
stock husliandry.  Animals  will  be  raised  not 
merely  for  their  own  sake  but  as  a  means  of 
cnnsunnng  the  product  of  the  land,  and  more 
.•ind  more  will  rotations  be  based  upon  consid- 
erntions  touching  the  maintenance  of  fertility. 
It  is  well  known  now  that  the  nitrogen  supply 
"f  all  lands  rapidly  runs  down  under  cultiva-. 
tion.  It  is  equally  certain  that  the  farmer  can- 
not afford  to  buy  it  back  for  ordinary  crop  pro- 
duction   at    the    current    rate    of    15    cents    per 


pound,  even  if  the  w^orld's  needs  could  be  me. 
by  the  visible  supply,  which  is  impossible.  The 
only  feasible  method  of  maintaining  the  nitrogen 
supply  of  agricultural  lands  is  by  the  growth 
of  leguminous  crops,  through  whose  agency 
nitrogen  can  be  secured  direct  from  the  atmo- 
sphere at  an  expense  not  above  one  cent  per 
pound.  Only  animals  can  consume  leguminous 
crops,  however,  and  this  fact  is  certain  to  exert 
a  controlling  influence  in  the  future  on  live- 
stock industry.  Leguminous  crops  and  live- 
stock go  naturally  together  and  both  are  des- 
tined to  play  an  important  role  in  the  future 
development  of  American  agriculture. 

Eugene   D.wenport, 
Dean  of  the  College  of  Agriculture,  University 
of  Illinois. 

Stock  Yard.     See    Abattoir;    Packing    In- 

DUSTKY. 

Stockade',  (i)  In  civil  engineering,  a  row 
of  piles,  or  a  scries  of  rows,  driven  into  a  sea  or 
river  shore,  to  prevent  the  erosion  of  the  banks. 
(2)  In  fortification,  stout  timbers  planted  in  the 
ground  so  as  to  touch  each  other,  and  loop-holed 
for  musketry.  In  its  most  effective  form  it  is 
eight  or  nine  feet  high,  has  a  ditch  in  front 
and  a  banquette  in  the  rear.     See  Fortikic.\tion. 

Stockbridge,  stok'brij,  Mass.,  town,  Berk- 
shire County ;  on  the  Housatonic  River,  and  on 
the  New  York,  New  Haven  &  Hartford  rail- 
road ;  IS  miles  south  of  Pittsfield.  The  town 
includes  the  villages  of  Stockbridge,  West 
Stockbridge,  Centre,  Curtisville,  and  Glendale. 
In  1736  the  Stockbridge  Indian  mission  was 
moved  here  from  Great  Harrington,  and  under 
the  influence  of  this  mission  the  Indians  were 
civilized  and  Christianized,  to  that,  in  1739,  when 
the  town  was  incorporated  they  were  given  full 
privileges  of  citizenship.  In  1751  Jonathan  Ed- 
wards became  pastor  of  the  church.  After  the 
Revolutionary  War  the  Indians  moved  west, 
finally  settling  in  Kansas.  The  town  is  situated 
in  the  midst  of  picturesque  mountain  scenery, 
and  contains  many  handsome  summer  residences. 
It  has  a  number  of  mills,  including  woolen,  paper, 
grist  and  saw  mills;  and  a  national  bank  with 
a  capital  of  $200,000.  It  has  a  public  high 
school,  founded  in  1868  and  a  public  library, 
foimded  in  1862.     Pop.    (1900)   2,081. 

Stocker,  stek'er,  Adolf,  German  theologian 
and  social  reformer :  b.  Halberstadt  1 1  Dec. 
1835.  After  studying  theology  and  philology 
in  Halle  and  Berlin,  lie  was  made  pastor  at  Seg- 
gerde  (1863)  and  eventuallv  court  and  cathedral 
preacher  at  Berlin.  His  principal  importance 
is  owing  to  the  fact  that  in  opposition  to  the 
Social-Democrats  he  founded,  in  1877,  a  Chris- 
tian Socialistic  party.  This  new  association  won 
numerous  adherents  in  only  a  few  phiccs,  but 
the  idea  of  Christian  Socialism  has  been  widely 
accepted  by  a  large  ninnber  of  religious  teachers. 
In  his  fiery  zeal  and  activity  against  his  oppo- 
nents he  was  particularly  violent  in  his  treatment 
of  the  Jews,  and  he  thus  hindered  the  practical 
success  of  his  theory.  In  1880  he  was  elected 
to  the  Reichstag  and  allied  himself  with  the 
extreme  conservatives.  But  his  socialistic  activ- 
ity, by  which  he  was  led  more  and  more  to  take 
the  attitude  of  a  reforming  agitator  displeased 
the  gnvermnent  and  in  1890  he  was  dismissed 
from  his  office  as  court-preacher.     He  is  presi- 
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dent  of  the  Berlin  City  j\Iission;  Member  of 
the  Upper  Synod;  and  in  1892  became  edito. 
of  the  >  Deutsche  Evangehsche  K.rchcnzei- 
tune  '  He  is  the  author  of  a  voKime  of  ber- 
mons  for  the  People'  as  well  as  of  ^Speeches.' 
He  has  also  published  many  Socialistic  tracts. 

Stockholders.     A  stockholder  is  one  who 
owns  stock  in  a  corporation  or  joint  stock  com- 
pany,  and   who   has    been   vested   with   certam 
rights   and   liabilities   by   law,  by  virtue   of  his 
relation  to  other  owners  of  stock  and  to  creditors 
of   the    corporation.     The    term    shareholder    is 
used     commonly     interchangeably     with     stock- 
holder.    When  a  corporation  is  formed  and  tne 
books   of  the   company   are   opened,   individuals 
subscribe   for   stock   or   shares  in   the   company 
and  certificates  are  issued  to  them  as  evidence 
of  their  right  in  the  company  which  is  granted 
by  virtue   of  the   sale   of   stock,  the   certificates 
of  stock  being  merely  the  evidence  of  the  trans- 
action.   Loss  of  certificates,  or  the  fact  of  their 
not   being   issued   cannot    relieve   the   owner   ot 
stock   of   his   rights,   or   of   his   liabilities.     Al- 
though  stock  mav  be   paid   for  in   services,   or 
good  will,  or  patents,  or  property,  as  well  as  m 
money  or  negotiable  paper,  the  stockholders  as 
soon  as  they  acquire  membership  in  the  corpora- 
tion stand  on  the  same  footing,  and  have  equal 
privileges.     The  number  of  shares  owned  regu- 
lates   the    proportion    of    interest    to   be    dravyn 
by  the  individual,  and  the  voting  power  m  the 
affairs   of  the   company.     Any  person   who  has 
legal  capacity  to  own  personal  property  may  be 
a   stockholder,   and   municipal   and   private  cor- 
porations   may    be    stockholders    in    other    cor- 
porations  within   limitations   contained   in   their 
incorporation.       A     manufacturing     corporation 
may  not  subscribe  to  the  stock  of  a  bank  or  of 
a  railroad,  but  may  in  payment  of  a  debt,  take 
stock  in  such  other  corporation,  and  may  hold 
it   and    enjoy   the    same   rights    as   other   stock- 
holders.    The  rights  of  all  stockholders  are  rep- 
resented by  the  corporate  management,  usually 
a   board    of   directors.     Legal    relation   between 
the     corporate     management     and     the     share- 
holders is  created  by  subscribing  to,  or  contrib- 
uting for  shares  of  stock.     The  stockholder  re- 
lies entirely  upon  the  charter  of  the  corporation 
as  to  his  contract,  regardless  of  representations 
of  an  agent,  and  an  alteration  in  the  constitution 
effecting  a  radical  change  in  the  corporate  enter- 
prise releases  a  shareholder  from  his  subscrip- 
tion.    A  corporation  has  the   right,  through  its 
management,   to  carry  on   the   corporate    enter- 
prise as  against  all  persons  including  a  minority 
of  the   shareholders,  in   a   manner   and   for  the 
purposes    set    forth    in    its    constitution.      The 
board   of   directors   can   be   controlled    only   by 
action    of    a    majority   of    shareholders.      It    is 
understood    that    the    majority   of    shareholders 
shall   govern   in   all   matters  coming  within  the 
act    of    corporation,    and    all    shareholders    are 
bound  by  the  acts  of  the  majority   represented 
by  the  management.    The  individual  shareholder 
has  only  that  control  of  the  affairs  of  the  cor- 
poration which  his  vote  represents  at  the  meet- 
ings of  shareholders.     If  it  may  be  shown  that 
any  act  of  the  corporation  will  benefit  a  major- 
ity of  shareholders,  one  shareholder  or  a  minor- 
ity, may  not  interfere,  because  the  act  may  be  an 
injury   to   him.      But    a    minority    may   prevent 
by  law  any  use  of  the  funds  of  the  corporation 
which    are   not    strictly    within    the    charter,    or 


which    may    be    shown    as    detrimental    to   the 

majority.  ,    ,  ,  ^      .     ■  u,. 

Shares  of  stock  give  the  holder  a  fixed  right 
in  the  division  of  the  profits  or  earnings  of  the 
company  so  long  as  it  exists,  and  of  its  effects 
when  dissolved.  ,    ,  ,      1 

At  corporate  meetings  each  shareholder  lias 
a  right  to  vote,  and  this  cannot  be  taken  from 
him.°  The  right  to  vote  by  proxy  does  not  exist 
unless  so  stated  in  the  constitution  of  the  com- 
pany. The  shareholder  has  the  right  to  inspect 
the  company  books  either  personally  or  through 
a  representative  or  attorney 


It  is  supposed  that  stock  is  paid  for  at  par,  ■ 
and  that  the  number  of  shares  sold  represents  | 
the  working  capital  of  the  corporation.  A  cred- 
itor may  enforce  his  right  to  have  the  nominal 
value  of  capital  stock  paid  in,  even  to  making 
the  directors  call  upon  the  stockholders  to  pay 
a  pro  rata  share  on  their  stock. 

The  liabilitv  of  a  stockholder  for  the  debts  ot 
the  company  is  fixed  by  statute  and  differs  in  the 
various  States.  In  some  States  a  stockholder 
can  be  held  for  a  sum  equal  to  his  subscription; 
special  liabilities  which  make  the  stockholder 
responsible  for  other  amounts  or  for  particular 
debts,  also  exist  under  the  laws  of  some  of  the 

St3tCS 

Regarding  the  liability  of  shareholders  in  a 
national  bank,  it  has  been  held  that  the  share- 
holders are  individually  responsible,  equally  and 
ratably,  and  not  one  for  another,  for  all  con- 
tracts engagements  and  debts  of  such  associ- 
ation '  to  the  extent  of  tlie  amount  of  their 
stock  therein,  at  the  par  value  thereof,  in  addi- 
tion to  the  amount  invested  in  the  shares. 

Irreo-ular  or  fraudulent  transfers  may  be  set 
aside  if  it  can  be  shown  that  there  was  intention 
to  escape  liability  to  the  detriment  of  creditors. 

A    subscriber    to    stock    is    presupposed    to 
know    the    obligations    assumed    and    ignorance 
will  not  excuse  him  from  liability  to  creditors. 
Henry  M.  Earle, 
Attorney,  New  York. 

Stockholm,  stok'holm,  Sweden,  capital  of 
the  country  on  the  Malar  See  (Lake  Ma  ar 
440  miles  southwest  of  Saint  Petersburg.  It  is 
^cturesquely  situated  on  a  cluster  of  islands 
connected  with  the  mainland  by  bridges,  chief 
of  which  are  the  Norrbro  and  Vasabro,  joining 
the  stadtin  or  city  with  the  north  side  of  the 
strait.  The  city,  without  its  northern  acces- 
sories, might  impress,  one  as  a"°th"„};emce 
especially  in  approaching  it  from  the  Baltic  or 
from  Moseback  Hill.  Yet  it  surpasses  m  natural 
attractions  the  Venetian  city.  The  largest  island 
is  Gustavsholm,  containing  the  city  prop"  fna 
with  the  islands  of  Riddarsholm  and  Helgeands- 
holm,  is  the  oldest  section.  Its  antiquity  and 
irregularity  render  this  part  most  interesting. 
Othir  islands  contain  the  modern-constructed 
town  The  houses  are  frequently  coated  witn 
stucco  in  light  colors  or  white.  The  buildings 
of  note  are  the  palace  of  the  17th  century  with 
Corinthian  pillars  adorning  the  fagade  and  an 
edifice  of  symmetrical  proportions.  1  he  oldest 
church  is  St.  Nicholas  (1264),  in  which  Swedsh 
sovereigns  are  crowned:  the  R>ddarsholm 
Kyrka,  contains  the  remains  of  a  long  "ne  01 
kings  and  has  other  historical  interest.  In  -\orr- 
malm  is  the  church  of  Adolphus  Frederick  and 
the  National  Library,  containing  250,000  booKs, 


I.   Tlic  Royal  I'alacc,  Slcickluilm. 
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and  8,000  MSS.  On  the  northern  mainland 
stands  the  National  Museum,  a  fine  Renaissance 
edifice,  which  contains  many  antiquities,  corns, 
drawings,  engravings,  etc.  There  are,  too,  the 
governor's  house,  facing  the  quay  where  an 
obelisk  commemorates  Gustrfvus  III.;  the  Rid- 
derhus  or  Senate  Chamber ;  the  Rigsdagshus  or 
House  of  Parliament;  exchange,  mint,  town- 
house,  with  courts  of  law :  ethnographical 
museum  with  numerous  Scandinavian  antiqui- 
ties ;  theatres,  opera-house,  arsenal,  and  barracks. 
There  is  a  medical  college,  technological  insti- 
tute, navigation  school,  school  of  design,  etc., 
also  benevolent  institutions ;  literary,  scientific 
and  artistic  associations,  etc.  Chief  among  the 
latter  are  the  Swedish  Academy,  Academy  of 
Sciences,  celebrated  by  the  name  of  Berzelius ; 
musical  academy ;  medical,  horticultural  and 
agricultural  societies.  Ship-Island,  east  of  the 
city  island,  is  headquarters  of  the  Swedish  navy, 
and  contains  ship-building  yards,  marine  repair- 
shops,  etc.  Farther  east  are  the  islands  con- 
taining the  zoological  gardens.  All  the  islands 
have  communication  with  each  other  by  bridges, 
tramways,  steamboats,  etc.  The  recreation 
grounds  and  promenades  are  attractive,  espe- 
cially Djurgarden,  Haga  Park  and  Carlberg. 
The  manufactures  are  chiefly  textiles,  porcelain, 
pottery,  sugar,  tobacco,  cotton,  ironware  and 
machinery.  Trade  is  considerable,  and  the  prin- 
cipal exports  are:  iron,  copper,  tar  and  timber. 
The  imports :  colonial  produce,  wine,  salt,  fruit, 
etc.  Inland  trade  is  also  important.  Stock- 
holm was  founded  in  1260.  Subsequently  forti- 
fied, it  withstood  several  memorable  sieges.  The 
War  of  Liberation,  expelling  the  Danes,  estab- 
lished an  independent  Swedish  kingdom.  Pop. 
(1901)  301,697. 

Stocking,  a  covering  for  the  foot  and  leg, 
knitted  or  woven  either  from  cotton,  woolen  or 
silk  thread.  The  stocking  is  made  usually  only 
of  one  thread  entwined  so  as  to  form  a  species 
of  tissue,  extremely  clastic,  which  readily  adapts 
itself  to  the  part  it  is  intended  to  cover.  The 
tissue  differs  from  cloth  in  having  neither  warp 
nor  woof,  but  approaches  it  closely,  and  is  much 
superior  for  the  purposes  to  which  it  is  applied. 
The  ancients  wore  no  particular  covering  for  the 
logs,  but  during  the  Middle  Ages,  hose  or  leg- 
gings of  cloth  came  into  use;  and  at  a  later 
|)criod  the  art  of  knitting  stockings  was  invent- 
ed, .according  to  some  authorities  by  the  Span- 
iards, wliile  some  attribute  it  to  the  Scots.  In 
1589  William  Lee  of  Nottinghamshire.  England, 
invented  the  stocking-frame,  a  machine  for 
weaving  stockings  which  was  in  use  and  scarcely 
improved  upon  for  nearly  two  centuries.  Lcc 
met  with  little  encouragement  in  his  attempts  to 
set  up  an  establishment  in  England,  and  went 
to  France  where  he  was  received  with  great  fa- 
vor by  Henry  TV. :  the  monarch's  assassination 
sonii  after,  however,  interrupted  his  prospects 
and  he  died  in  Paris  in  great  poverty.  A 
knowledge  of  his  machine  was  carried  back  to 
England  by  some  of  his  workmen  who  estab- 
lished themselves  in  Nottingham,  which  has 
since  remained  the  principal  seat  of  the  English 
hosiery  manufacture.  For  the  stocking-frame 
and  improvements  in  stocking  machinery,  and  for 
modern  methods  of  manufacture,  see  Hosiery; 
Knitting. 


Stockport,  stok'pOrt,  England,  in  the  coun- 
ties of  Cheshire  and  Lancashire,  on  the  Mersey 
River,  five  miles  southeast  of  Manchester.  It 
stands  upon  an  elevation,  in  terraces,  is  irregu- 
larly built,  but  highly  picturesque.  There  are 
churches  of  various  denominations,  the  chief 
of  which  are  St.  Mary's,  St.  Thomas',  St. 
George's,  St.  Peter's,  St.  Paul's,  and  Christ 
Church.  Other  noteworthy  buildings  are  the 
Mechanics'  Institute,  market-hall,  free  library, 
technical  and  grammar  schools,  and  infirmary. 
The  Museum  is  situated  in  Vernon  Park.  The 
railway  viaduct  on  the  London  and  North-West- 
ern  Railroad  is  of  fine  proportions,  and  spans 
a  great  part  of  the  town.  TTie  staple  manufac- 
ture is  cotton ;  there  are  numerous  factories  and 
industrial  works  —  including  print,  dye  and 
bleach  works,  and  extensive  hat  factories,  iron 
and  brass  foundaries,  breweries  and  brick-yards. 
Pop.  (1901)  92,806. 

Stocks,  a  wooden  apparatus  to  put  the  legs 
of  offenders  in,  formerly  used  for  the  restrain- 
ing of  disorderly  persons,  or  as  a  punishment  for 
certain  offenses. 

Stockton,  stok'ton,  Francis  Richard, 
American  author:  b,  Philadelphia,  Pa..  5  April 
1834;  d.  Washington,  D.  C,  20  .'\pri!  1002. 
After  a  secondary  education  in  Philadelphia, 
he  became  a  wood-engraver,  practised  the  art 
with  some  success,  and  invented  a  double  graver 
(1866).  In  1872  he  entered  journalism,  joining 
the  staff  of  the  Philadelphia  Post,  in  the  same 
year  that  of  'Hearth  and  Home'  of  New  York, 
somewhat  later  that  of  'Scribner's  Monthly,' 
and  in  1874  that  of  'St.  Nicholas,'  of  which  he 
was  assistant  editor  until  1882.  His  first  success 
was  made  with  'Rudder  Grange'  (1879),  a 
burlesque  account  of  a  house-boat  outing,  and 
this  he  followed  by  the  now  well-known  series  of 
quaint  and  whimsical  volumes  which  have  made 
Stocktonian  humor  a  thing  peculiar  to  itself. 
Much  of  his  best  work  is  to  be  found  in  his 
short  stories,  the  best  known  of  which  is 
probably  'The  Lady  or  the  Tiger.'  From  the 
list  of  his  published  works  may  be  further 
cited  the  following  titles:  'The  Casting  .\viny 
of  Mrs.  Leeks  and  Mrs.  Aleshine'  (18S6); 
'The  Bee  Man  of  Orn'  (1887)  ;  'The  nusantes' 
(1888);  ''Hie  Great  War  Syndicate'  { 18S9) : 
'The  Squirrel  Inn'  (l8<)i);  'The  .Adventures 
of  Captain  Horn'  (1895);  'A  Story  Teller's 
Pack'  (1897);  'The  Associate  Hermits' 
(1898);  'A  Bicycle  of  Cathay'  (1900);  'John 
Gayther's  Garden,  and  the  Stories  Told  Therein' 
(1902);  and  'The  Captain's  Toll-Gate'    (1903). 

Stockton,  Richard,  .Vnu-rican  statesman  :b. 
near  Princeton,  N.  J.,  I  Oct.  1 7.10 ;  d.  there  28 
Feb  1781.  He  was  graduated  at  the  college  of 
New  Jersey,  at  Newark,  in  1748.  studied  law, 
was  admitted  to  the  bar  in  1754.  and  rose  rapidly 
to  the  first  rank  as  a  lawyer.  In  1776  he  visited 
England.  He  was  made  a  member  of  the  execu- 
tive council  of  New  Jersey  in  17(18.  and  in  1774 
appointed  a  judge  of  the  supreme  court.  In 
1776  he  was  elccteil  to  Congress,  and,  though  at 
first  doubtful  of  its  policy,  cordially  supported 
the  Declaration  of  Independence.  In  the  same 
year  he  served  on  the  committee  appointed  to 
inspect  the  northern  army  and  report  its  slate 
to  Congress,  and  after  his  return  to  New  Jersey 
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was  captured  by  the  British  and  confined  in  the 
common  prison  at  New  York.  The  unusual 
severity  with  which  he  was  here  treated  broke 
down  his  strength,  and  eventually  caused  his 
death. 

Stockton,  Robert  Field,  American  naval 
officer  and  politician :  b.  Princeton,  N.  J.,  20 
Aug.  1795;  d.  there  7  Oct.  1866.  He  served  in 
the  War  of  l8i2and  in  the  Algerian  war  1814-15  ; 
in  1821  commanded  the  Erie  on  a  cruise  to 
Africa,  where  he  secured  the  territory  which 
now  forms  the  present  Libcrian  republic,  and 
in  the  autumn  of  the  same  year  was  instrumental 
in  the  suppression  of  pirates  and  slavers  in  the 
West  Indies.  He  strongly  advocated  a  steam 
navy  and  drew  the  plans  for  the  sloop  of  war 
Princeton  on  which  an  exploding  gun  killed 
the  secretaries  of  war  and  the  navy  in  1844.  He 
was  commander  of  the  Pacific  squadron  during 
the  Mexican  War,  when  he  took  possession  of 
California  in  the  name  of  the  United  States. 
After  his  resignation  from  the  navy  in  185a  he 
devoted  himself  to  politics,  and  in  1851  was 
elected  to  the  United  States  Senate,  and  intro- 
duced a  bill,  subsequently  passed,  abolishing 
flogging  in  the  navy.  On  leaving  the  Senate  in 
185.3  he  turned  his  attention  to  the  improvement 
of  the  Delaware  and  Raritan  Canal,  an  enterprise 
he  had  previously  encouraged. 

Stockton,  Cal.,  city,  the  metropolis  and 
chief  distributing  centre  of  the  San  Joaquin 
\'alley,  county-seat  of  San  Joaquin  County ;  78 
miles  northeast  of  San  Francisco  and  397  miles 
northwest  of  Los  Angeles. 

Climate  and  Health. —  The  climate  of  Stock- 
ton is  even  and  healthful,  being  practically 
the  same  as  that  of  southern  California  and  of  the 
countries  of  southern  Europe  bordering  on  the 
Mediterranean.  Under  the  influence  of  the  pre- 
vailing westerlies  the  winters  are  mild,  while 
in  summer  the  local  sea  breezes  temper  all  ex- 
tremes of  temperature.  The  nights  are  always 
cool.  Within  a  radius  of  five  miles  from  Stock- 
ton may  be  found  practically  all  products  of 
both  temperate  and  sub-tropical  countries.  The 
orange  and  the  cherry,  the  grape  and  the  pear, 
the  fig  and  hardy  grains,  the  palm  and  the  prune, 
are  seen  growing  equally  well  side  by  side. 
Flowers  are  in  bloom  in  the  open  air  twelve 
months  of  the  year.  The  mean  average  tem- 
perature (United  States  Weather  Bureau  Rec- 
ords, 1871  to  1904)  varies  from  46.4  degrees 
Fahrenheit  in  January  to  72.7  degrees  in  Au- 
gust; average  mean  annual  temperature  60.1  de- 
grees; average  annual  rainfall,  15.54  inches.  In 
1903,  there  were  46  rainy  days,  56  cloudy  days, 
34  partly  cloudy  days,  and  275  clear  days.  Dur- 
ing the  same  year  Los  Angeles  had  148  clear 
days ;   San   Francisco,   178 ;    San  Diego,  247. 

All  sewage  is  pumped  into  the  San  Joaquin 
River,  three  miles  distant.  The  rain  water  sys- 
tem is  so  distributed  as  to  drain  all  parts  of 
the  city  of  surface  waters.  The  water  supply 
is  excellent.  Besides  the  water  from  deep  wells 
supplied  by  a  private  corporation,  many  residents 
secure  water  from  wells  that  vary  from  80  to  125 
feet  in  depth.  .A.verage  death  rate  (1903)  per 
thousand  inhabitants,  13.3. 

Trans[<ortaticin  and  Commerce. — Stockton  is 
favorably  situated  to  command  the  trade  of  the 
San  Joaquin  Valley  and  of  the  mining  and  lum- 
bering  districts    along   the   eastern   rim   of   the 


valley.  The  main  line  of  the  Atchison,  Topeka 
and  Santa  Fe  and  two  lines  of  the  Southern 
Pacific  connect  Stockton  with  both  San  Fran- 
cisco and  points  in  the  San  Joaquin  Valley  to 
the  southward ;  the  Stockton  and  Copperopolis 
Road  and  the  Sierra  Road  extend  from  Stockton 
to  the  lumbering  and  Mother  Lode  mining  re- 
gions of  the  Sierras ;  the  Central  Pacific  to  Sac- 
ramento, 49  miles  to  the  northward ;  the  Ala- 
meda and  San  Joaquin  to  the  Tesla  Mines,  36 
miles  to  the  west ;  a  narrow  gauge  feeder  of  the 
Southern  Pacific  extends  from  Lodi  (12  miles 
north  of  Stockton)  to  Valley  Springs,  27  miles 
distant.  Stockton  is  on  the  surveyed  line  of 
the  Western  Pacific  (1904),  a  transcontinental 
line  to  connect  San  Francisco  with  Salt  Lake 
City.  The  Yosemite  Valley  and  the  Calaveras  and 
Tuolumne  Groves  of  Big  Trees  are  reached  by 
rail  and  stage  from  Stockton.  Within  25  miles 
of  Stockton  are  200.9  miles  of  railroad,  263 
miles  of  navigable  channels  and  1,200  miles  of 
improved  wagon  roads. 

The  city  is  at  the  head  of  all-the-year  naviga- 
tion on  the  San  Joaquin  River  system,  being 
connected  to  the  river  by  a  navigable  channel 
2^-2  miles  in  length.  To  San  Francisco  by  wa- 
ter is  85  miles.  Steamers  discharge  passengers 
and  freight  at  the  head  of  the  channel  in  the 
geographical  centre  of  the  city.  For  a  distance 
of  one  mile  to  the  western  limits  of  the  city,  the 
channel  harbor  is  lined  with  flouring  mills,  lum- 
ber yards,  ship  yards,  warehouses,  coal  bunkers, 
etc.  River  traffic  was  carried  on  from  Stockton 
as  a  centre  (1903)  by  15  stern  wheel  steamers, 
36  barges,  77  schooners,  and  7  tugs.  Two  lines 
of  steamers  ply  daily  between  Stockton  and  San 
Francisco.  A  report  printed  by  order  of  the 
L'nited  States  Senate  Conmiittee  on  Commere 
(1898)  showed  that  the  daily  traffic  on  the  San 
Joaquin  River  between  Stockton  and  San  Fran- 
cisco averaged  5,000  tons  daily,  and  that  144,000 
passengers  were  carried  between  the  two  places 
by  steamer  during  the  year. 

The  central  point  in  the  city  is  18  feet  above 
mean  tide  in  Suisun  Bay.  The  waters  in  Stock- 
ton Chamiel  are  affected  by  the  tides,  the  great- 
est variation  between  high  and  low  tides  being 
40  inches.  The  general  government  maintains 
a  depth  of  9  feet  in  the  channel  at  mean  low 
tide.  To  protect  Stockton  Channel  from  shoal- 
ing. Congress,  in  1902,  appropriated  $225,000,  to 
dig  a  canal  to  divert  all  tributary  waters  to  the 
Calaveras  River.  The  California  Legislature  ap- 
propriated $60,000  to  purchase  the  rights  of  way. 
All  wharf  and  tonnage  dues  and  4  per  cent 
of  the  revenues  of  the  city  are  used  in  building 
permanent  bulkheads  and  in  otherwise  improv- 
ing the  harbor.  Since  the  beginning  of  the  grain 
industry  of  California,  Stockton  has  been  the 
principal  grain  market  of  the  great  central  val- 
ley. The  13  grain  and  produce  warehouses  in 
the  city  have  an  aggregate  capacity  of  175,000 
tons ;  its  hay  warehouses,  25,000  tons ;  all  con- 
veniently located  to  handle  shipments  by  both 
rail  and  water.  Grain  is  transported  from 
Stockton  to  ocean  vessels  in  San  Francisco  Bay 
for  65  cents  per  ton.  Terminal  rates  are  given 
shippers  by  all  transcontinental  lines.  In  1902 
the  district  of  which  Stockton  is  the  terminal 
point,  shipped  from  California  by  rail  105.178-4 
tons  of  fruits  (green,  dried  and  canned),  vege- 
tables (green  and  canned),  nuts,  wine  and 
brandy.      Forty-nine    commodities    are    shipped 
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(1904)  from  Stockton  in  carload  lots,  the  most 
important  being  agricultural  implements,  grain, 
beans,  engines,  flour  and  millslufi's,  hay,  live 
slock,  onions,  potatoes,  wine,  brandy,  grapes, 
fruits  and  leather. 

Manufactures. —  Abundance  of  raw  material, 
cheapness  of  power,  low  transportation  rates,  and 
location  as  a  distributing  centre  have  developed 
the  manufacturing  interests  of  the  city.  By  the 
census  of  1900  there  were  293  manufacturing 
establishments  with  an  annual  output  valued 
at  $6,907,839.  Fuel  oil  from  the  upper  San 
Joaquin  Valley  is  the  most  common  source  of 
power.  With  fuel  oil  at  present  prices  (1904), 
power  can  be  generated  in  Stockton  as  low  as 
one  fifth  of  a  cent  per  horse-power  per  hour. 
Electricity,  coal,  and  natural  gas  arc  also  used 
as  sources  of  power.  From  the  source  of  power 
on  the  ?iIokelumnc  River,  45  miles  distant,  a 
line  with  a  capacity  of  15,000  horse-power  de- 
livers electricity  in  Stockton  for  lighting  and  for 
manufacturing  purposes.  A  second  line  just 
completed  (1904)  with  a  capacity  of  4,000  horse- 
power extends  from  the  south  fork  of  the 
American  River  to  Stockton,  a  distance  of  80 
miles.  Fifteen  wells,  varying  in  depth  from. 
1,800  to  2,300  feet,  supply  natural  gas  for  home 
and  factory  use. 

The  city  is  the  centre  of  the  flour  industry 
of  the  State.  The  four  mills  have  a  daily  ca- 
pacity of  5,500  barrels.  A  large  part  of  the  out- 
put is  shipped  to  China,  Japan,  Alaska,  and 
other  Pacific  countries.  Combined  harvesters, 
traction  engines,  disk  harrows  and  other  types 
of  agricultural  machinery  are  important  manu- 
factures. The  combined  harvester  factory  cov- 
ering about  nine  acres,  is  the  largest  factory  of 
its  kind  in  America.  The  harvesters  made  here 
cut,  thresh,  and  sack  the  grain  by  a  continuous 
process.  The  only  window  glass  factory  west  of 
the  Mississippi  River  has  an  annual  capacity  of 
75,000  bo.xcs  of  glass.  A  woolen  mill  manu- 
factures cassimercs,  cheviots,  tweeds,  flannels, 
and  blankets,  and  markets  more  than  two  thirds 
of  its  product  in  New  York,  Philadelphia,  and 
Boston.  A  coal  briquette  factory  (the  only  one 
in  the  United  States)  with  a  daily  capacity  of 
600  tons  consumes  the  entire  output  of  the  Tesla 
Coal  Mines.  From  the  time  the  coal  is  ground 
until  the  finished  briquettes  are  dropped  into 
the  bunkers,  the  process  is  continuous.  Ma- 
chine works  and  foundries  supply  ore  cars  and 
other  mining  machinery  throughout  the  Pacific 
coast.  A  large  cannery  uses  a  large  part  of  the 
output  of  the  numerous  orchards  and  truck  gar- 
dens near  the  city.  The  only  wheat  starch  fac- 
tory west  of  the  Mississippi  River  is  now  (1904) 
being  completed.  Other  important  manufac- 
tures are  leather,  dredgers,  barges,  engines  (gas, 
gasoline,  marine,  distillate  and  crude  oil),  ice, 
beer,  wine,  brandy,  olive  oil,  distillate  oils,  but- 
ter, insect  powder  (Buhach),  macaroni,  pumps, 
windmills,  stages,  gloves,  soap,  paint,  soda  wa- 
ters, medicines  and  cigars. 

I'rihutary  Region. —  Stockton  is  situated  in 
the  centre  of  a  rich  grain,  orchard,  vineyard, 
produce,  and  dairying  section.  Within  20 
miles  of  the  city  are  22  towns  and  vil- 
lages. On  the  upland  tributary  region  the  most 
common  soils  are  adobe  and  black  and  sandy 
loams.  West  of  the  city  is  the  largest  area  of 
peat  lands  in  the  United  States.  In  the  natural 
state   these    lands    were    covered    with    a    thick 


growth  of  a  coarse  reed  called  the  fule,  and  .were 
overflowed  each  year.  By  means  of  levees  an  area 
of  160,000  acres  has  been  reclaimed.  Many  of 
these  reclaimed  tracts  are  surrounded  by  naviga- 
ble branches  of  the  San  Joaquin  River.  These 
peat  lands  are  especially  adapted  to  dairying  and 
to  the  growth  of  potatoes,  beans,  onions,  aspara- 
gus, celery,  chicory,  and  grain.  On  Rough  and 
Ready  Island  one  herd  of  Ilolstcin-Friesian  cat- 
tle has  68  cows  in  the  advanced  register.  From 
this  herd  Juliana  De  Kol,  a  iVz-ycar-oM  heifer, 
in  a  recent  (1904)  30-day  official  test,  estab- 
lished a  new  world's  record,  giving  1,852 
pounds  of  milk,  making  92  pounds  7^-2  ounces 
of  butter. 

Of  the  chief  agricultural  crops  of  California 
-lassified  under  36  heads  (census  1900}, 
28  are  produced  in  marketable  quan- 
tities near  Stockton.  _  All  the  chicory  produced 
on  the  Pacific  coast  is  grown  near  the  city.  In 
the  production  of  wheat,  barley,  rye,  asparagus 
and  potatoes,  this  region  leads  all  other  sections 
of  the  State.  Jilore  barley  is  grown  within  a 
radius  of  25  miles  of  Stockton  than  in  any  other 
area  of  the  same  size  in  the  United  States. 
Other  leading  agricultural  products  arc  alfalfa, 
beans,  onions,  truck  farm  products,  sugar  beets, 
table  and  wine  grapes,  almonds  and  deciduous 
fruits.  The  yield  and  value  per  acre  (census 
1900)  of  important  crops  were:  Beans,  35.5 
bushels,  $55.03;  onions,  402.2  bushels,  $232.28; 
potatoes,  124. 1  bushels,  $62.05;  barley,  17.4  bush- 
els, $9.57;  almonds,  461   pounds,  $41.34. 

The  w'inter  rains  are  sufficient  to  mature 
grain  and  many  other  crops.  Three  canal  sys- 
tems drawing  water  from  the  Stanislaus,  Mo- 
kelumne  and  Calaveras  Rivers,  respectively,  irri- 
gate 40,000  acres  near  the  city.  Many  small 
farms  are  irrigated  by  pumping  plants  operated 
by  gasoline  engines,  windmills,  or  electric  power. 
On  the  peat  lands  water  is  secured  through  flood 
gates  constructed  in  the  levees.  During  the 
decade  from  1890  to  1500  (census  1900),  the 
number  of  irrigators  in  the  area  near  Stockton 
increased  392.9  per  cent ;  the  acres  irrigated, 
719.3  per  cent,  the  greatest  proportionate  in- 
crease in  California. 

Utilities,  Public  Buildinns,  Finance. —  Stock- 
ton is  an  attractive  city  having  11  public 
parks,  a  well-equipped  electric  street  car  sys- 
tem, a  complete  rainwater  and  sewer  system  and 
109  miles  of  streets,  of  which  11  miles  are 
improved  with  macadam,  5  with  bitumen,  2 
with  basalt  blocks,  and  15  with  gravel.  At  the 
southern  terminus  of  the  street  car  system  arc 
mineral  baths  from  warm  artesian  waters.  It 
is  one  of  the  best  shaded  cities  in  California, 
the  most  popular  trees  along  the  streets  and  in 
the  gardens  being  the  elm,  the  maple,  the  acacia, 
the  orange,  the  palm,  the  oleander,  and  the  um- 
brella tree.  From  40  wells,  varying  in  depth 
from  250  to  1,100  feet,  water  is  pumped  into 
elevated  tanks  and  distributed  by  a  private  cor- 
poration. These  40  wells  arc  on  a  three-acre 
tract,  and,  although  they  supply  an  average  of 
2,500,000  gallons  of  water  daily,  they  have  never 
been  pumped  dry  during  the  20  years  the  system 
has  been  supplying  the  city.  Rates  are  regu- 
lated by  the  city  council. 

'I'he  city  has  a  paid  fire  department  with  30 
employees  and  three  steamers,  two  chemical  en- 
gines, three  hose  wagons  and  one  hnok  and  lad- 
der truck;  a  police  department  with  18  men;  a 
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post-office  of  the  first  class  uith  an  annual  reve-  Stockton-on-Tees    tez    England    a  seaport 

nue  (iQO^)  of  $42,000.  47  employees  and  five  town  in  Durham,  on  the  Tees  River  11  miles 
rural  delivery  routes;  a  rural  telephone  system  northeast  of  Darlington.  It  consists  of  two  sec- 
reaching  all  nearby  farmers  and  villages;  2,283  tions,  the  town  proper,  and  South  Stockton  of 
telephones  in  the  city  proper  (January  1904)  or  more  recent  date,  connected  by  a  bridge.  It  has 
1304  to  each  100  persons  as  compared  with  12.13  municipal  buildings,  a  custom-house,  many  good 
in  San  Francisco  and  13.12  in  Los  Angeles;  30  churches,  quays,  and  steam  tramways.  There 
church  organizations  and  17  buildings  used  for  is  a  fin.^  race-course  in  the  vicini  y.  and  Ropner 
religious  purposes,  one  (the  Central  M.  E.  Park,  laid  out  in  1893.  Ship-build.ng  is  an  ex- 
Church)  costing,  furnished,  $91,000;  14  public  tensive  industry  and  there  are  important 
school  buildings  enrolling  (1904)  2.S08  pupils;  foundries,  blast-furnaces,  engine-works  and  pot- 
the  high  school  building  with  ten-acre  site  cost-  teries,  breweries,  corn  and  spinniiig-mills  The 
ing  $155,000;  three  parish  schools,  including  St.  exports  include  iron-ware  and  pottery;  the  im- 
Agnes  Academy;  two  business  colleges  and  a  ports  are  chiefly  corn,  timber,  etc.  There  is 
number  of  smaller  private  schools;  a  public  li-  quite  a  brisk  river  trade.  Pop.  (1901)  71,812. 
brary  costing  $75,000  and  having  (1904)  36,458  Stoddard,   stod'ard,  Amos,   American   sol- 

volumes  and  5,198  pamphlets,  maps,  and  atlases;  ^[^^.  i^_  Woodbury,  Conn.,  26  Oct.  1762;  d.  Fort 
12  hotels.  Among  other  prominent  buildings  Meigs,  Ohio,  11  May  1813.  He  served  in  the 
are  the  State  Hospital  for  the  Insane ;  the  county  Revolutionary  War  and  at  its  close  practised  law 
court-house,  a  granite  building  costing  $350,000;  j^  Maine.  He  was  governor  of  the  Territory  of 
the  United  States  Post  Office  of  sandstone  cost-  Missouri,  1804-5,  fought  in  the  War  of  1812 
ing  $108,000;  the  opera  house;  St.  Joseph's  and  was  mortally  wounded  in  the  siege  of  Fort 
Home;  Masonic  Temple,  and  many  substantial  Meigs.  He  published  'Sketches  of  Louisiana' 
business  blocks.  Four  daily  papers,  one  semi-  (1810),  and  several  valuable  historical  papers, 
weekly,  five  weekly  and   four  monthly  papers  Stoddard,     Charles    Augustus,    American 

are  published  here.  .         Presbyterian  clergyman,  and   writer  of  travels: 

The  six  banks  of  Stockton  have  a  paid  up  ^  Boston  28  May  1833.  He  was  graduated  from 
capital  of  $2,158,580,  with  deposits  (1903)  Williams  College  in  1854;  taught;  traveled  in 
amounting  to  $5,446,181,  and  loans  aggregating  Europe  and  the  East;  studied  at  the  University 
$6,367,567.  Since  their  incorporation  in  1887  ^f  Edinburgh  and  the  Free  Church  of  Scotland 
and  1889  two  Building  and  Loan  Associations  Theological  Seminary ;  and  was  graduated  from 
with  1,100  local  stockholders  and  assets  amount-  Union  Theological  Seminary  in  New  York  in 
ing  to  $583,851,  have  erected  880  homes  in  the  jgjg_  jjg  was  pastor  in  a  Presbyterian  church 
city  through  loans  aggregating  $2,807,794.  The  in  N'ew  York  1859^3;  became  associate  editor 
assessed  valuation  of  all  property  in  the  city  of  cphe  Observer'  in  1869,  part  owner  in  1873, 
proper  is  (May  1903)  $13,957.97°;  bonded  in-  gnd  was  editor-in-chief,  1885-1902.  His  publi- 
debtedness,  $144,000.  cations  include  'Across  Russia  from  the  Baltic 

History  and  Govcnuiieiit.— In  1843,  Capt.  C.  to  the  Danube'  (1891)  ;  'Beyond  the  Rockies' 
M.  Weber,  the  founder  of  Stockton,  secured  a  (1894)  ;  'Cruising  Among  the  Caribbees' 
grant   of    11    square    leagues    of    land    (48,747     (1895-1903). 

acres)    from   the    !vlexican   government.      This  Stoddard,  Charles  Warren,  American  au- 

grant  known  as  the  Campo  de  los  Franceses  m-  ^j^^^..  ^_  Rochester,  N.  Y.,  7  Aug,  1843.  He 
eluded  the  site  of  the  present  city  of  Stcickton.  gt^jigj  g^  ^i,g  University  of  California  and  was 
At  first  stock  raising  was  the  only  industry.  ^^^  ^^^^  ^j^^^^  ^^^  ^^^^^_  pj^  ^^.^^  for  seven  years 
With  the  discovery  of  gold  m  1848,  Stockton  ^^^^-^^^  traveling  correspondent  of  the  San  Fran- 
became  at  once  the  most  important  supply  sta-  ^jg^g  Chronicle,  visiting  nearly  every  quarter 
tion  for  the  Southern  Mines.  .At  the  head  ot  ^j  ^^^  ^j^^^^  including  five  years  in  the  South 
navigation  on  the  San  Joaquin  Kiver,  goods  g^^^ .  ^^^^^  jgg.  ^o  1887  professor  of  English 
were  brought  on  sailing  vessels  from  San  tran-  literature  at  Notre  Dame  College,  Indiana;  and 
Cisco  to  Stockton,  the  nearest  point  to  the  mines.  ^^^^  ^gg^  ^^  j^^  ^^  ^^^^  Catholic  University  of 
From  Stockton  supplies  were  sent  to  the  miners  ^a^^erica.  Among  his  publications  are :  'South 
by  ox  teams,  by  pack  animals  or  in  huge  wagons  gea  Idylls'  (1873);  'Summer  Cruising  in  the 
known  as  "prairie  schooners."  As  grain  farm-  go^^^  g^^g)  (1874);  'Mashallah'  (1880);  'The 
ing  developed,  the  city  naturally  became  the  ship-  Lepers  of  Molokai'  (1885)  ;  'Lazy  Letters  from 
ping  point  for  the  entire  tributary  region,  i  he  ^ow  Latitudes'  (1894)  ;  'Over  the  Rocky 
completion  of  the  first  overland  railroad  m  1869  Mountains  to  Alaska'  (1899);  'Hither  and 
greatly  increased  the  importance  of  Stockton  as  yon'  ;  'The  Dream  Lady' ;  etc. 
!85o'^slo^r"?as^toSrat;f  ;?ith"a"'p^opuli-  .  Stoddard  Elizabeth  Drew  BarstowAmer- 
tion  of  2000.  It  was  named  in  honor  of  Robert  ican  poet  and  novelist  :b.  Mattapoisett,  Ma^s  6 
F^ld  sfockton  of  tlie  United  States  Navy.  It  May  1823;  d  New  York  1902.  She  was  marred 
i-ieia   910LKIUU  u  Under    to  R.  H.  Stoddard  (q.v.)    and  frequently  collabo- 

r  cl^'teH/'^sS  tVe'g^ol/^nmeTirVesVed  i      rated  w-ith  him  in  literary^  work.     In  addition  to 
^mU  and  a  council  of  five  members  chosen    --,  ^^ci^t^SeTollI'^Ti'^ 
biennially.  (1865;  and  'Temple  House'   (1867),  which  dis- 

P0/>«/a;w».-(l890)     14424.     ('9°°)      7'S°°^     flayed  vigor  and  originality,  but  were  never  pop- 
A  complete  census  of  the  city  is  taken  eac  1  year     ^    }  s    'Poems'   were  collected  in  1867. 

by  the  school  census  marshals.     Population  of    "lar.    Her     i-oems     were  collected  in  1007. 
the  citv  proper  (May  1903)    18,588;  of  the  city  Stoddard,  Francis  Hovey,  American  edu- 

and  suburbs,  21,659.  cator  and  writer:  b.  Middlebury,  Vt.,  25  April 

Jas.  a.  Barr,  1847.    He  was  graduated  from  Amherst  College 

City  Superintendent  of  Schools,  Stockton,  Cat.    in   1869,   and  was  instructor   at  the   University 
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of  California  1886-7.  Since  1888  he  has  held 
the  chair  01  English  littratiire  at  New  York 
University.  He  has  published  'The  Modern 
Novel'  (1883)  ;  "Women  in  the  English  Univer- 
sities' (1886)  ;  *. Miracle  Plays  and  Mysteries' 
(1887)  ;  'Tolstoi  and  Matthew  Arnold'  (.i8yo)  ; 
'Ihe  Evolution  of  the  English  Novel'   (,1900). 

Stoddard,  John  Lawson,  American  lec- 
turer and  traveler:  b.  Brookliiie,  Mass..  24  April 
1850.  He  was  graduated  from  Williams  Col- 
lege 1871.  He  has  traveled  extensively  and  is 
the  originator  and  promoter  of  the  Stoddard 
Lectures  in  the  larger  cities  of  America.  He 
has  published  'Red  Letter  Days  Abroad'; 
"Glimpses  of  the  World'  ;  'Stoddard  Lectures 
on  Travels   .Abroad  and  in  .\merica.' 

Stoddard,  John  Tappan,  American  chem- 
ist and  educator:  b.  Northampton,  Mass.,  20  Oct. 
1852.  He  studied  in  the  Northampton  High 
School  and  later  went  to  .Amherst  College, 
graduating  from  there  in  1874.  He  then  went 
to  Germany,  taking  a  two  years'  course  in  chem- 
istry and  physics  at  the  University  of  Gottingen 
(1876-8),  receiving  his  degrees  of  .A.M.  and 
Ph.D.  in  1877.  He  was  assistant  principal  of 
the  Northampton  High  School,  1874-5  :  was  pro- 
fessor of  physics  and  mathtniatics  in  Smith  Col- 
lege 1878-81,  of  chemistry  and  physics  1881-97, 
:ind  of  chemistry  since  1897.  He  has  written: 
Outline  of  Qualitative  Analysis'  (1883)  ;  'Lec- 
ture Notes  on  General  Chemistry'  (2  vols. 
1884-5)  ;  beside  many  scientific  articles  and  re- 
view for  magazines, 

Stoddard,  Richard  Henry,  American  poet 
and  journalist:  b.  llingham,  .Mass.,  2  July  1825: 
d.  New  York  12  May  1903.  He  went  to  New 
York  when  very  young,  and  there  he  was  em- 
ployed for  some  time  in  an  iron-foundry.  He 
began,  about  1848,  to  write  in  prose  and  verse 
for  periodicals,  and  ultimately  devoted  himself 
to  literature.  From  1853  to  1870  he  was  con- 
nected with  the  custom  house,  in  1870-3  he  was 
secretary  to  Gen.  McClellan,  in  1860-70  was 
literary  reviewer  for  the  World,  and  from  1880 
tor  the  ^fail  and  Exf'icss  (now  the  Eiriiing 
Mail).  The  amount  of  his  critical  work  in  these 
posts  was  very  large.  He  wrote  much  worthy 
verse,  lyric  and  narrative,  of  a  reflective  cast ; 
patterned  in  the  earlier  period  after  Keats. 
'.Abraham  Lincoln,'  an  ode,  is  among  his  best- 
known  efforts.  Among  his  numerous  writings 
are  'Footprints'  (1849);  'Songs  of  Summer' 
(1856);  ''Hie  King's  Bell'  (1862);  'The  Book 
of  the  East'  (1871):  'Memoir  of  E.  A.  Poe' 
(1875):  'Poems'  (1880.  collected);  'Life  of 
Washington  Irving'  (1886)  ;  'The  Lion's  Cub' 
(1890),  poems;  and  'Under  the  Evening  Lamp' 
(1803),  essays  on  Hogg,  David  Gray,  Ebenczer 
Ellidt.  Edward  Fitzgerald,  and  others.  His 
valuable  collection  of  autographs  and  manu- 
scripts was  presented  by  him  to  the  New  York 
.Authors'  Club,  a  few  months  before  his  death. 
Consult  his  'Recollections,  Personal  and  Liter- 
ary,' edited  by  Ripley  Hitchcock,  with  introduc- 
tion by  E.  C.  Steilman   (1003). 

Stoddard,  'William  Osborne,  .American  au- 
thor .mil  journalist:  b.  Homer.  N.  Y.,  24  Sept. 
1835.  lie  was  graduated  from  the  L'niversity 
of  Rochester  in  1857,  trie<l  farming  and  journal- 
ism until  1861,  when  he  was  three  months  in  the 
I'nited  States  volunteers.  He  was  secretary  to 
President    Lincoln    1861-4,    and    United    Slates 


marshal  of  Arkansas  1864-6.  Since  then  he  has 
followed  journalism  and  business  pursuits  in 
New  York  and  has  taken  out  nine  patents  for 
inventions.  His  publications  are  numerous  and 
comprise  verse,  biography,  fiction,  and  adventure 
stories  for  boys.  Among  them  are  'Scanderoon' 
(.1870);  'Life  of  Abraham  Lincoln'  (1884); 
'The  Talking  Leaves'  (1S85)  ;  'The  Red  Mus- 
tang' (1890)  ;  'The  Lost  Gold  of  the  Montezu- 
mas'  ti897);  'The  Errand  Boy  of  Andrew 
Jackson'    (1902). 

Stoddart,  James  Henry,  American  actor: 
b.  Barnley,  Yorkshire,  England,  12  Oct.  1827. 
He  was  educated  at  Glasgow,  and  at  17  began 
his  career  as  an  actor,  attaining  some  success 
in  Liverpool  and  other  English  cities.  In  1854 
he  came  to  the  United  States  and  was  one  of 
Wallack's  company;  then  acted  with  Laura 
Keene  and  with  Dion  Boucicault.  He  was  later 
for  20  years  under  the  management  of  A.  M. 
Palmer  at  the  Union  Square  and  Madison 
Square  theatres,  New  York.  He  has  been  most 
successful  in  his  representations  of  old  men ; 
among  his  roles  are  Mr.  Moneypenny  in  'The 
Long  Strike';  Colonel  Preston  in  '.Alabama'; 
and  Lachlan  Campbell  in  'The  Bonnie  Brier 
Bush.'  He  has  written  'Recollections  of  a 
Player'    (  1902). 

Stoddert,  stod'crt,  Benjamin,  .American 
Revolutionary  soldier  and  statesman:  b.  Charles 
County,  Md.,  1751  ;  d.  Bladensburg.  Md.,  18  Dec. 
1813.  He  was  educated  for  mercantile  pursuits, 
but  on  the  outbreak  of  the  Revolutionary  War 
entered  the  Continental  army  and  served  with 
distinction  until  the  battle  of  Brandywine,  when 
he  was  severely  wounded  and  obliged  to  retire 
from  active  service.  At  the  time  of  his  retire- 
ment he  had  the  rank  of  major.  He  was  secre- 
tary of  the  board  of  war  till  1781.  At  the  close 
of  the  war  he  established  a  mercantile  business 
at  Georgetown,  D.  C.  In  1798  he  was  appointed 
secretary  of  the  navy,  holding  the  position  till 
1801.  During  his  administration  war  with 
France  was  threatened,  and  he  had  charge  of  the 
organization  of  the  naval  force ;  for  a  time  he 
served  also  as  secretary  of  war.  At  the  close 
of  his  term  he  returned  to  business  in  George- 
town. 

Stoeckel,  Gustave  Jacob,  .American  musi- 
cian and  instructor:  b.  Miiikammer,  Germany,  9 
Nov.  1819;  d.  Norfolk,  Conn.,  17  May  1907.  He 
graduated  from  Kaiserslautern,  Germany,  and 
for  several  years  was  a  teacher  and  organist, 
lie  came  to  the  United  States  in  1847,  becom- 
ing instructor  in  music  at  Yale  University  in 
1849  and  the  organist  in  College  Chapel.  .After 
1800  he  was  professor  emeritus  of  music.  He 
published  several  collections  of  sacred  mnsic, 
several  operas,  a  College  Hymn  Rook  for  male 
voices,  etc. 

Stoessel,  Anatoli  Mikhailovitch,  Ru-sian 
general :  li.  of  Swedish  parents  in  Saint  Peters- 
burg, 10  July  l8.|8;  was  educated  in  Paul  Mili- 
tary School.  St.  Petersburg,  and  entered  the 
army  in  1864,  serving  with  distinction  in  the 
Riisso-Turkish  War,  1877-8;  was  appoinlc<I 
colonel  in  iSS*),  inaior-general  in  iS(K),  coninian- 
der  nf  the  Ninth  East  Siberian  Sharpshoolcrs" 
Brigaile.  1000,  and  for  meritorious  services 
against  the  Boxers  in  the  same  year,  was  made 
a  lieutenant-general.  .At  the  outbreak  of  the 
Japanese    war    in    February    1904,    he    was    ap- 
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-pointed  commander  at  Port  Arthur,  owing  to 
his  thorough  knowledge  of  engineernig,  chemis- 
try, fortification  methods,  and  sanitary  improve- 
ments, and  soon  afterward  commander  of  the 
entire  army  corps  ordered  to  the  defense  of  that 
fortress,  which  he  surrendered  to  the  Japanese, 
3  Jan.  1905.  In  igo6  he  was  tried  by  court- 
martial  for  surrendering  the  fortress  and  was 
retired   from  the  army   14  October. 

Stoever,  Martin  Luther,  American  educa- 
tor and  author:  b.  Germantown,  Pa.,  17  heb. 
1830;  d.  Gettysburg,  Pa..  22  July  1870.  He 
graduated  from  Pennsylvania  College,  Gettys- 
burg, in  i8,?8,  and  was  a  tutor  there  from  1839 
to  1840,  afterward  becoming  principal  of  the 
preparatory  department,  and  professor  of  Latin, 
history,  and  political  economy,  a  position  which 
he  very  ably  held  until  his  death.  He  received 
the  degrees  of  Ph.D.  and  LL.D.  For  several 
years  he  acted  as  secretary  of  the  General  Synod 
of  the  Lutheran  Church,  and  as  editor  of  the 
'Evangelical  Quarterly  Review,'  for  which  he 
wrote  a  series  of  'Reminiscences  of  Lutheran 
Ministers.'  He  also  edited  'The  Literary  Rec- 
ord' from  1847  to  1848.  He  published  biogra- 
phies of  Dr.  Henry  M.  Muhlenberg  (1856),  and 
of  Dr.  Philip  F.  Mayer  (1859),  and  wrote  <A 
Brief  Sketch  of  the  Lutheran  Church  in  the 
United  States'  (i85o),  and  at  the  time  of  his 
death  was  preparing  a  full  history  on  that  sub- 
ject. 

Stohman,  sto'man,  Friedrich  Karl  Adolf, 
German  agricultural  chemist:  b.  Bremen  1832. 
He  was  educated  at  Gottingen  University  in 
Germany,  was  assistant  professor  under  Graham 
at  University  College  from  1853  to  1855,  and 
afterward  assistant  at  Celle.  He  organized  the 
department  for  agricultural  experiments  at 
Brunswick  in  1862;  in  1865  he  accepted  a  call 
to  Halle,  and  in  1871  became  director  of  the 
agricultural  physiological  institute  of  Leipsic 
University.  He  wrote:  'Beitrage  zur  Bedgriin- 
dung  einer  rationellen  Fiitterung  der  Wieder- 
kiiuer'  (i860);  'Biologische  Studien'  (1873'); 
<Handbuch  der  technischen  Chemie'  (1872)  : 
<Handbuch  der  Zuckerfabrikation'  (1878)  ;  'Die 
Starkefabrikation'    (1878). 

Stoicism,  the  Stoic  system  of  philosophy 
and  practical  attitude  toward  life.  The  Stoic 
school  of  philosophy  was  founded  at  Athens 
about  300  B.C.  by  Zeno,  a  native  of  Citium,  m 
Cyprus.  It  received  its  name  from  the  Stoa 
PcEcile,  or  mottled  porch,  where  its  treetings 
■were  held.  Zeno  had  been  a  pupil  of  the  Cynic 
Crates,  and  in  its  essential  principle  Stoicism 
may  be  regarded  as  the  continuation  and  sci- 
entific development  of  Cynicism  (q.v.).  The 
successor  of  Zeno  in  the  leadership  of  the  school 
was  Cleanthes,  the  author  of  the  hymn  to  Zeus, 
who  died  251  B.C.  He  was  followed  by  Chrysip- 
pus,  who,  on  account  of  his  great  activity  as  a 
teacher  and  writer,  is  sometimes  called  the  sec- 
ond founder  of  the  school.  The  leadership  at 
Athens  then  passed  the  order  to  Zeno  of  Tarsus, 
Diogenes  of  Seleucia,  and  .^ntipater  of  Tarsus. 
Of  the  numerous  writings  of  these  men  and 
their  contemporaries  only  a  few  fragments  have 
come  down  to  us. 

Pauc-etius  of  Rhodes  (180-110  B.C.)  and  his 
contemporary,  Boethius  of  Sidon,  introduced 
■new  elements  into  Stoicism,  bringing  it  into 
■closer  relations  with   the  systems  of   Plato  and 


Aristotle.  It  was  mainly  through  the  influence 
of  the  former  that  Stoicism  was  introduced  into 
Rome.  Pansetius  was  the  friend  of  Scipio 
Africanus  and  of  Lslius,  and  the  teacher 
in  philosophy  of  many  Roman  youths  of  dis- 
tinguished families.  Cato,  the  younger,  is  per- 
haps the  most  famous  Roman  Stoic  of  the  time 
of  the  Republic.  By  the  time  of  the  Empire,  the 
original  form  of  Stoicism  had  been  greatly  modi- 
fied by  the  prevailing  eclecticism  of  the  age,  and 
may  almost  be  said  to  have  ceased  to  e.xist  as  a 
scientific  system.  It  still  survived,  however,  as 
a  popular  moral  philosophy,  and  in  this  form 
gave  expression  to  many  of  the  noblest  ethical 
and  religious  convictions  of  the  ancient  w'orld. 
Its  chief  representatives  at  this  time  whose 
■works  are  still  extant  were  Seneca,  Epictetus, 
and  the  Emperor  Marcus  Aurelius. 

Stoicism,  like  all  the  later  systems  of  Greek 
thought,  was  primarily  practical  in  character. 
The  end  and  object  of  philosophy  for  the  stoic 
was  to  teach  virtue  as  the  art  of  right  living. 
But,  in  order  to  act  rightly,  it  is  necessary  to  be 
able  to  reason  correctly,  and  to  understand  the 
nature  of  the  universe  of  which  man  is  a  part. 
Hence,  logic  and  physics  were  regarded  as  indis- 
pensable preliminary  studies  for  ethics,  but  not 
as  possessing  an  independent  value  of  their  own. 
The  extensive  logical  investigations  undertaken 
by  the  Stoics  contributed  little  of  permanent  value 
for  the  development  of  the  science.  In  physics, 
their  general  view  of  the  universe  may  be  de- 
scribed as  pantheistic  materialism.  Whatever 
exists  is  for  the  Stoics  a  material  body.  Not  only 
do  they  maintain  that  all  substances  —  including 
the  soul  and  God  —  are  corporeal,  but  they  go 
on  to  describe  as  material  all  properties  and  re- 
lations of  things,  and  even  virtues  and  vices. 
Their  view  of  the  world  was,  however,  essen- 
tially dynamic:  all  is  process  and  movement. 
Moreover,  the  world-process  forms  a  single 
whole,  whose  unitary  principle  is  sometimes  de- 
scribed in  material  terms,  similar  to  those  of 
Heraclitus  (q.v.),  as  fire  of  warm  breath,  some- 
times in  spiritual  terms  as  God,  Providence,  the 
Logos  or  Universal  Reason,  or  Universal  Law. 
In  spite  of  the  variety  of  terms,  these  names  all 
have  for  the  Stoics  the  same  meaning,  and  de- 
scribe at  once  both  the  essential  substance  of  the 
world,  and  the  ordering  power  and  principle  ac- 
cording to  which  it  is  regulated.  There  is  no 
distinction  to  be  made  between  God  and  the 
world,  between  matter  and  force.  Further,  these 
statements  imply  that  every  part  of  the  world 
is  ruled  by  the  same  unchanging  laws,  and  is 
thus  subjected  to  strict  necessity.  There  is  no 
chance  or  contingency  anywhere :  everything  is 
ruled  and  governed  by  unvarying  laws, 

Man  only  differs  from  the  other  parts  of  the 
universe  in  that,  as  possessing  consciousness  and 
reason,  he  is  able  to  learn  the  laws  of  nature 
and  to  follow  them  consciously  and  voluntarily. 
Hence  we  find  that  the  fundamental  doctrine 
of  the  Stoic  ethics  is  contained  in  the  injunction 
to  "follow  nature,"  to  lead  a  "life  according  to 
nature."  This  general  principle  was  made  more 
specific,  however,  when  it  was  pointed  out  (it 
is  said  by  Chrysippus)  that  the  laws  of  nature 
with  which  man  is  most  directly  and  intimately 
concerned  are  those  of  human  nature,  and  that 
he  must  therefore  obey  the  fundamental  laws 
which  are  found  within  himself.  This  im- 
plies    that     reason,     the     fundamental     princi- 
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pie  of  human  nature,  shall  govern  action. 
Between  the  reason  and  the  life  of  feeling 
and  emotion  there  is  the  sharpest  opposi- 
tion. The  highest  good  is  not  pleasure,  or 
any  object  of  desire,  but  virtue,  the  end  which 
reason  shows  to  be  in  harmony  with  our  true 
nature.  This  sharp  antithesis  between  virtue  and 
pleasure  was  doubtless  made  more  emphatic  by 
the  rivalry  between  the  Stoic  and  the  Epicurean 
schools.  To  regard  pleasure  as  the  good  is,  they 
maintain,  to  lose  sight  of  the  true  nature  of 
virtue,  to  base  it  upon  the  feelings  and  emo- 
tions, which  are  subject  to  external  circum- 
stances, and  thus  to  deprive  a  man  of  his  moral 
freedom  and  independence.  The  ideal  of  the 
wise  man  plays  a  very  important  part  in  the 
Stoic  ethics.  The  wise  man  is  completely  free 
and  independent,  completely  independent  of  ex- 
ternal circumstances,  and  entirely  emancipated 
from  the  bondage  of  the  desires  and  emotions. 
For  him  virtue  is  the  only  good  and  vice  the 
only  evil:  all  external  circumstances  are  indif- 
ferent; health,  power,  riches,  even  life  itself  are 
not  real  goods,  nor  is  pain,  poverty,  contempt,  or 
death  evils.  He  has  completely  mastered  his 
possessions  through  the  insight  of  reason  and 
the  resulting  strength  of  will,  and  has  attained 
to  a  state  of  apathy,  or  freedom  from  the  sway 
of  the  emotions.  This  ideal  has  been  realized 
at  best  by  very  few  men ;  the  Stoics  refer  only 
to  Socrates  and  Antisthenes,  the  founder  of  the 
Cynic  school,  as  examples  of  its  complete  ful- 
fillment. The  wise  man  recognizes  the  necessity 
of  all  events,  and  welcomes  whatever  takes  place 
as  a  part  of  the  divine  order  of  the  universe. 

The  fundamental  Stoic  virtues  are  thus 
strength  of  will,  and  resignation  based  on  ra- 
tional insight.  These  enable  a  man  to  bear 
cheerfully  whatever  lot  fortune  may  apportion 
to  him.  Even  when  external  circumstances 
make  endurance  no  longer  possible,  but  would 
compel  a  man  to  unworthy  action,  he  may  still 
triumph  by  voluntarily  withdrawing  from  life 
by  suicide.  The  Stoic  gives  up  life,  as  he  gives 
up  external  goods,  as  a  means  of  preserving  his 
own  freedom  and  independence  ;  and  many  of  the 
most  famous  members  of  the  school  committed 
suicide  in  this  spirit.  In  spite  of  the  emphasis 
on  the  necessity  of  independence,  the  Stoics  rec- 
ognize that  a  life  of  reason  implies  social  rela- 
tions with  one's  fellow  men,  and  they  give  an 
important  place  in  their  system  to  the  social  du- 
ties and  virtues,  especially  lo  the  importance 
of  justice,  mercy,  and  friendship.  As  reason  is 
the  essential  basis  of  society,  being  the  common 
element  that  unites  a  man  with  his  fellows,  they 
attach  slight  importance  to  citizenship  in  a 
particular  country,  and  emphasize  the  cosmo- 
politan idea  of  social  unity  with  all  rational  be- 
ings of  every  society  and  of  every  country.  In 
this  and  in  other  doctrines.  Stoicism,  especially 
in  its  later  form,  goes  beyond  the  conceptions 
usually  prevailing  in  Greek  ethics,  and  ap- 
proaches the  Christian  idea  of  the  universal 
brotherhood   of  man. 

Biblici^raphy.  —  .Seneca.  'Dialogues'  (tran. 
bv  h.  Stewart  in  Rohn  Library)  :  Epictetus, 
'Discourses  and  F.ncheiridion'  (tran.  by  fl. 
Long  in  Bohn  T,ibrary)  :  Marcus  Aurelius, 
'Thoughts'  (tran.  bv  O.  Long  in  Rohn  Li- 
brary); Capes,  'Stoicism'  (1880);  Zeller,  'Sto- 
ics,  Epicureans   and   Sceptics';   Brown,    'Stoics 


and  Saints'    (1893);  Davis,  'Greek  and  Roman 
Stoicism'   (1903). 

J.\MEs  E.  Creighton, 
Professor  of  Philosophy,  Cornell  University. 

Stoke-Poges,  stOk  po'jis,  England,  a  vil- 
lage of  Bucknighamshire.  It  is  the  burial  place 
of  Thomas  Gray,  and  its  churchyard  is  the  scene 
of  the  famous   'Elegy.' 

Stoke-upon-Trent,  England,  a  seaport  and 
market-town,  in  Statfordshire,  14  miles  north- 
west of  Stafford,  capital  of  the  "Potteries"  dis- 
trict. It  dates  mainly  from  the  18th  century  and 
has  been  greatly  improved  recently.  The  mu- 
nicipal buildings,  free  library,  Minton  Memorial, 
Hartshill  infirmary,  monuments  to  prominent 
citizens,  and  public  baths  are  noteworthy  fea- 
tures. The  industries  and  manufactures  are  va- 
ried, including  earthenware,  porcelain,  tiles,  tes- 
selatcd  floors  or  pavements,  coal-mining,  the 
manufacture  of  machinery,  engines,  etc.  Pop. 
(1901;  30,458. 

Sto'ker,  Bram  (Abraham)j  English  au- 
thor: b.  Dublin.  He  was  educated  in  that  city, 
and  has  published  'Lender  the  Sunset'  (1882); 
'The  Watter's  Mou''  (1894);  'The  Shoulder 
of  Shasta'  (1895);  'Miss  Betty'  (1898);  and 
'The  Mystery  of  the  Sea'    (1902). 

Stoker,  Sir  (William)  Thornley,  Irish  sur- 
geon: b.  6  March  1845.  He  obtained  his  early 
education  in  the  W'ymondham  Granunar  Schooh 
later  studying  in  the  College  of  Surgeons,  Ire- 
land, and  Queen's  College,  Galway.  He  rapidly 
attained  eminence  in  his  practice  and  was  cre- 
ated a  knight  in  1895  in  recognition  of  his  ser- 
vices to  surgery.  He  was  appointed  surgeon  tc 
the  City  of  Dublin  Hospital  in  1873;  has  beer 
surgeon  to  Richmond  Hospital  since  1873,  and 
Swift's  Hospital  since  1876,  later  becoming  gov- 
ernor. He  has  been  professor  of  anatomy  in 
the  Royal  College  of  Surgeons,  Ireland,  1876-89. 
and  its  president,  1894-6;  governor  of  the  Royal 
Hibernian  Military  School,  the  H(uisc  of  Indus- 
try Hospitals,  and  of  the  National  Gallerv,  Ire- 
land: he  was  appointed  inspector  for  Ireland  un- 
der the  Vivisection  Act,  and  has  been  a  Fellow 
of  Royal  University  since  1890.  He  has  con- 
tributed many  scientific  papers  on  his  profession 
to  magazines  and  periodicals. 

Stokes,  Adrian,  English  painter:  b.  South- 
port  in  1854.  He  received  his  education  at  the 
Liverpool  Institute  and  the  Royal  .Xciuleniy 
Schools,  London.  He  has  exhibited  works  at  the 
Royal  Academy  each  year  since  1876,  and  has 
been  awarded  medals  at  the  Paris  Exhibition, 
1889.  and  the  World's  I'air  at  Chicago,  1893. 

Stokes,  stoks,  Frank  Wilbert,  .Xnicrican 
artist:  b.  Nashville.  Tenn.,  1861.  .After  receiv- 
ing an  academic  education,  he  studied  art  at  the 
Philadelphia  .•\cadcmy  of  Fine  Arts  and  then 
in  Paris.  In  1892  he  accompanied  the  Peary 
relief  expedition,  and  in  18(13-4  he  was  with  iho 
North  C.reenlaiul  expedition.  He  becauio  iden- 
tified with  the  .Xnlhropological  Society,  the  Geo- 
graphic:d  .Society,  the  Polar  Research  Club,  and 
the  .Academy  of  Natural  Sciences  in  Philadel- 
phia. His  publications  include  essays  on  "Color 
in  the  Far  North'  (1804);  '.'\n  .Arctic  Studio' 
(  t8()6)  :   '  Ivssenlials  of  l'ol:ir   l^'xpi-dilions' :  etc. 

Stokes,  stoks,  Sik  George  Gabriel,  British 
niathcinalician  and  physicist:  b.  Skreen,  County 
Sligo,  Ireland,  13  Aug.  1819;  d.  1903.     He  was 
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graduated  at  Cambridge  in  1841,  in  the  same 
year  was  elected  a  fellow  of  Pembroke  College, 
and  was  elected  Lucasian  professor  of  mathe- 
matics at  Cambridge  in  1849.  In  1885  he  be- 
came president  of  the  Royal  Society,  and  from 
1887  to  1892  was  member  of  Parliament  for 
Cambridge  University.  He  was  made  a  baronet 
in  1889,  and  in  1902  became  master  of  Pem- 
broke College.  He  was  distinguished  as  an  ex- 
pounder of  the  principles  of  hydrodynamics,  of 
spectrum  analysis,  and  of  the  phenomena  of 
fluorescence  and  phosphorescence,  and  his  pub- 
lications include  the  'I5urnet  Lectures  on  Light' 
(1802)  ;  'Mathematical  and  Physical  Papers* 
(1880-1902)  ;  'Gifford  Lectures  on  Natural  The- 
ology' (1891-3)  ;  and  many  papers  printed  in 
the  transactions  of  learned  societies. 

Stokes,  Whitley,  Irish  Celtic  scholar:  b. 
Dublin  28  Feb.  1830.  He  was  educated  at  Trin- 
ity College,  Dublin,  and  called  to  the  bar  at 
the  Inner  Temple  in  1855.  He  went  to  India 
in  1862,  and  became  successively  secretary  to 
the  governor-general's  legislative  council  and  to 
the  legislative  department  of  the  government 
of  India.  In  1877-82  he  was  law  member  of  the 
governor-general's  council,  and  during  his  offi- 
cial career  in  India  drafted  the  greater  part 
of  the  present  codes  of  civil  and  criminal  pro- 
cedure as  well  as  numerous  acts  relating  to 
property,  trusts,  etc.  In  1879  he  was  president 
of  the  Indian  Law  Commission.  In  1868  he 
proposed  a  scheme  for  collecting  and  cataloguing 
the  Sanskrit  manuscripts  preserved  in  India. 
His  published  works  include  those  treating  of 
legal,  and  those  dealing  with  Celtic  subjects. 
The  former  comprise  'Treatise  on  the  Liens 
of  Legal  Practitioners'  (i860)  ;  <0n  Powers  of 
Attorney'  (1861)  ;  "Hindu  Law  Books'  (1865)  ; 
'The  Older  Statutes  in  Force  in  India,  with 
Notes'  (1874)  ;  and  'The  Anglo-Indian  Codes' 
(1887-8;  supplements,  1889-91);  etc.  Among 
his  Celtic  works  may  be  named  'Irish  Glosses' 
(i860);  'Three  Irish  Glossaries'  (1862);  'The 
Play  of  the  Sacrament'  (1862)  ;  <The  Passion, 
a  JMiddle  Cornish  Poem'  (1862)  ;  'The  Crea- 
tion of  the  World,  a  Cornish  Mystery'  (1863)  ; 
'Three  Middle  Irish  Homilies'  (1871)  ;  'The 
Tripartite  Life  of  St.  Patrick'  (1887),  in  the 
Rolls  Series;  'Lives  of  Saints  from  the  Book 
of  Lismore'  (1889)  ;  'Urkeltischer  Sprach- 
schatz'  (1894),  with  Bezzenberger ;  'The  Annals 
of  Tigernach'  (1897)  ;  'The  Eulogj-  of  St.  Co- 
lumba'  (1899).  He  is  joint-editor  of  'Irische 
Texte'  and  of  the  'Archiv  fiir  Celtische  Lex- 
ikographie.' 

Sto'la,  the  Latin  name  of  a  loose  garment 
worn  by  Roman  matrons  over  the  tunic.  To 
the  bottom  of  it  a  border  or  flounce  was  sewed, 
the  whole  reaching  down  so  low  as  to  conceal 
the  ankles  and  part  of  the  feet.  It  was  the 
characteristic  dress  of  the  Roman  matrons,  as 
the  toga  was  of  the  men  ;  divorced  women  or 
courtesans  were  not  allowed  to  wear  it.  It 
was  usually  gathered  and  confined  at  the  waist 
by  a  girdle,  and  frequently  ornamented  at  the 
throat  by  a  colored  border.  It  had  either  short 
or  long  sleeves,  and  was  fastened  over  the 
shoulder  by  a  fibula, 

Stolberg,  stol'berg.  Christian,  Gerinan  au- 
thor: b.  Hamburg  1748:  d.  1821.  He  traveled 
through  Switzerland  and  North  Italy  in  com- 
pany with  Goethe  and  Lavater ;  settled  in  Schles- 


wig,  and  wrote  poems,  dramas,  etc.,  besides  a 
translation  of  Sophocles  and  other  works  from 
the  Greek.     He  was  influenced  by  Klopstock. 

Stolberg,  Friedrich  Leopold,  German  poet: 
b.  Hamburg  1750;  d.  1819.  He  wrote  plays, 
poems,  travels,  etc.;  translated  the  'Iliad,'  four 
tragedies  of  ^Eschylus,  some  of  the  works  of 
Plato,  and  Ossian's  works.  In  1800  he  joined 
the  Roman  Catholic  Church,  after  which  he 
wrote  an  elaborate  'History  of  the  Religion  of 
Jesus  Christ.' 

Stole,  a  long  narrow  band  or  scarf  with 
fringed  ends,  worn  by  ecclesiastics  of  the  Roman 
Catholic  and  Protestant  Episcopal  churches,  by 
deacons  over  the  left  shoulder,  being  fastened 
under  the  right  arm ;  by  bishops  round  the  neck 
with  both  ends  pendent  in  front  to  the  knees; 
and  by  priests  similarly,  but  with  the  ends 
crossed  over  the  breast  at  mass. 

Stolp,  stolp,  or  Stolpe,  stol'pe,  Germany, 
in  Prussia,  in  the  province  of  Pomerania,  on 
the  river  of  its  own  name,  64  miles  west  of 
Dantzic.  The  interesting  features  are  a  castle 
of  the  i6th  century,  two  good  churches,  and  the 
ancient  town-gates,  besides  several  schools.  The 
industries  are  chiefly  fishing,  iron-founding, 
linen-weaving,  and  amber-turning.  There  is 
some  trade  in  cattle,  fish,  geese,  grain,  and 
liquor.  The  port  is  Stolpmunde  at  the  mouth 
of  the  river  —  this  is  also  a  favorite  summer 
resort.  It  formerly  belonged  to  the  Hanseatic 
League.    Pop.  (1900)  27.272. 

Stomach.  The  ancients  conceived  diges- 
tion (q.v.)  as  a  process  of  cooking,  executed  by 
the  animal  heat  of  the  body.  Not  until  the  i7tU 
century  was  the  idea  advanced  that  digestion 
in  the  stomach  was  a  chemical  process  largely 
due  to  ferments.  In  1752  Reaumur,  and  in  1783 
Spallanzani,  established  that  the  main  factor  in 
digestion  was  a  secretion  of  the  stomach,  the  gas- 
tric juice,  which  dissolved  and  transformed  the 
ingested  food-stuffs  chemically.  Previous  to  that 
time  —  even  in  the  17th  century  —  digestion  was 
thought  to  be  due  to  a  mechanical  trituration  of 
the  food.  Reaumur  knew  that  the  secretion  of  the 
stomach  was  acid,  but  it  was  not  until  1834  that 
Prout  discovered  that  the  acidity  was  due  to 
hydrochloric  acid  (HCl).  In  1836  Schwann  rec- 
ognized the  active  ferment  of  the  gastric  juice, 
the  pepsin. 

A  research  work  of  the  most  far-reaching 
importance  concerning  the  nature  of  stomach  di- 
gestion was  executed  by  the  American  military 
surgeon,  William  Beaumont  on  the  stomach 
of  the  Canadian  hunter,  Alexis  St.  Martin. 
After  a  gunshot  wound  had  opened  the  organ, 
it  healed  not  perfectly  but.  leaving  a  fistula  per- 
mitting introspection  and  direct,  objective  study 
of  digestion.  The  investigations  of  Beaumont 
constiUite  what  may  justly  be  designated  as  the 
most  epoch-making  research  on  the  physiology 
of  the  human  stomach.  ('Experiments  and  Ob- 
servations on  the  Gastric  Juice  and  the  Physiol- 
ogy of  Digestion,'  1833.) 

The  digestive  processes  in  the  intestines  were 
first  systematically  studied  by  Claud  Bernard, 
who  discovered  in  1848  that  the  pancreatic  juice 
digested  fats.  Corvoisart  in  1857  discovered 
the  albumen-digesting  power  of  the  pancreatic 
juice.  In  1865  the  secretion  of  the  intestinal 
glands  was  gained  in  a  pure  state  by  Thiy. 
Valuable  contributions  to  the  physiology  of  di-' 
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gestion  in  tlie  stomach  and  intestines  have  been 
made  by  J.  P.  Pawlow,  of  the  Institute  for  Ex- 
perimental Medicine,  Saint  Petersburg.  These 
scholarly  researches  belong  to  the  most  recent 
acquisitions  to  our  knowledge  of  the  digestive 
tract.  Still  much  remains  to  be  worked  out. 
Even  at  the  present  time  the  function  of  the  bile 
is  not  understood,  nor  are  the  functions  of  the 
liver  and  pancreas  satisfactorily  investigated.  In 
a  brief  and  practical  account  like  this,  the  reader 
seeks  only  well-ascertained  facts,  and  not  hypoth- 
eses. What  he  wants  to  know  is  (l)  how  the 
stomach  works  under  healthy  conditions,  what 
are  its  normal  performances,  and  (2)  how  its  ab- 
normal conditions  are  brought  about,  how  its  dis- 
eases are  manifested,  and  what  are  the  best  means 
of  avoiding  or  curing  them. 

Normal  Gastric  Digestion. — For  an  under- 
standing of  the  normal  functions  of  the  stom- 
ach, a  brief  reference  to  recent  discoveries  is 
indispensable.  The  stomach  is  not  the  main 
digestive  organ,  only  one  seventh  of  the  entire 
digestive  process  occurs  in  it.  The  remaining 
six  sevenths  of  digestion  are  carried  on  in  the 
intestines.  But  it  would  be  a  grave  error  to 
assume  for  this  reason  that  the  stomach  is  not 
necessary  for  the  digestive  process.  For  so  de- 
pendent is  intestinal  digestion  upon  gastric  diges- 
tion that  it  is  impossible  to  have  a  normal 
digestion  in  the  intestines  without  a  previous 
digestion  in  the  stomach.  It  is  also  a  mistake  to 
assume  that  the  intestinal  digestion  is  normal  in 
individuals  who  for  surgical  reasons  have  had  to 
undergo  the  operation  of  the  removal  of  the 
Stomach  as  a  whole  or  in  part.  None  of  such 
operated  cases  have  lived  over  a  year  or  six 
months,  althougli  they  were  kept  under  constant 
supervision  and  the  most  careful  dietetic  control. 

The  chemical  changes  which  the  various  food- 
articles  undergo  in  the  stomach  arc  of  far- 
reaching  importance  for  the  changes  which  are 
to  occur  in  these  foods  after  they  reach  the 
intestines.  Many  of  the  old  authors,  beginning 
with  the  American  physiologist,  Beaumont,  be- 
lieve that  the  mechanical  irritation  of  the  foods 
causes  the  gastric  secretion,  but  the  experi- 
ments in  Pawlow's  laboratory  have  proved  the 
fallacy  of  this  view.  In  the  first  place,  if  the 
secretion  were  due  to  simple  mechanical  irrita- 
tion, there  is  no  reason  why  irritation  with  the 
point  of  a  glass  rod,  with  a  feather,  or  with  sand 
placed  in  the  stomach,  should  not  also  cause  the 
secretion.  A  secretion  may  be  caused  by  me- 
chanic irritation,  but  it  is  composed  mainly  of  a 
liquid  resembling  plasma,  containing  mucus,  and 
having  no  digestive  power.  The  mistake  of  the 
older  experimenters,  according  to  Pawlow,  grew 
out  of  the  fact  that  they  ignored  the  so-called 
psychic  secretion,  a  secretion  which  can  be  set  up 
by  the  mere  smell  of  food,  or  even  by  a  very  in- 
tense feeling  of  hunger.  If  the  resopliagus  of  a 
dog  be  cut,  and  its  end  sewed  to  the  edges  of  an 
abdominal  wound,  and  at  the  same  time  a  gastric 
fistula  be  establi-'hcd,  pieces  of  meat  which  are 
fed  to  the  dog  after  healing  of  these  fistul.-e  will 
not  reach  the  stomach,  but  will  fall  out  of  the 
upper  end  of  the  fistula  leading  into  the  oesopha- 
gus. Nevertheless  in  five  to  six  minutes  after 
the  swallowing  of  the  food  gastric  juice  begins 
to  be  secreted,  nnining  from  the  gastric  canula 
first  in  drops  and  afterward  in  a  continuous 
stream.  If  the  dog  be  offered  meat  without  re- 
ceiving it,  the  gastric  secretion  will  also  appear, 


though  not  so  plentifully  as  when  the  dog  was 
actually  allowed  to  eat  the  meat.  A  further  in- 
teresting fact  observed  in  dogs  so  experimented 
on  was  that  no  secretion  followed  the  swallow- 
ing of  indigestible  substances  like  small  stones. 
These  experiments  furthermore  elicited  the  as- 
tounding fact  that  for  every  kind  of  food  a 
definite  gastric  secretion  is  formed  of  specific 
composition.  Therefore  it  may  be  said  that  the 
stomach  provides  a  special  gastric  juice  to  meet 
each  dietetic  requirement.  It  must  therefore 
be  concluded  that  the  mucous  membrane  of  the 
stomach  is  capable  of  distinguishing  between  the 
varieties  and  classes  of  foods  that  come  in  con- 
tact with  it,  much  as  the  skin  recognizes  mechan- 
ical, chemical,  thermic,  and  electrical  stimulation. 
It  might  be  asked,  "What  is  the  object  of  this 
psychic  secretion  ?"  for  Pawlow  has  clearly  es- 
tablished the  existence  of  two  kinds  of  gastric 
secretion,  the  chemic  and  the  psychic.  This 
question  applied  to  the  human  physiology  would 
be  the  same  as  inquiring,  "What  is  the  object 
of  the  appetite?"  The  answer  is.  that  under 
the  influence  of  the  psychic  secretion  a  gastric 
juice  is  furnished  which  is  much  more  effective 
than  that  which  is  secreted  under  purely  chem- 
ical stimulation  of  the  food,  that  is,  when  food 
is  taken  without  any  special  appetite.  Further- 
more, under  the  influence  of  psychic  secretion 
foods  which  would  otherwise  not  stimulate  the 
gastric  mucosa  to  secretion  become  converted 
by  the  already  present  psychic  secretion  into 
something  else  wliich  constitutes  a  further  stim- 
ulant to  the  secretion  of  gastric  juice.  For  in- 
stance, if  a  solution  of  albumen  he  administered 
to  a  dog  upon  which  a  Pawlow  operation  has 
been  performed,  that  is,  splitting  off  part  of  the 
stomach,  with  all  the  vessels  and  nerves  in- 
tact, and  making  this  second  smaller  stomach 
comrnuiiicale  with  the  abdominal  wall,  but  not 
with  the  general  cavity  of  the  large  stomach 
from  which  it  is  dissected  (see  'International 
Clinics,'  Series  XII.,  Vol.  II.,  p.  27O)  there  will 
be  no  secretion  from  the  small  stomach,  for 
albumen  by  itself  does  not  e.xcite  chemical  se- 
cretion. But  if  the  psychic  secretion  is  pre- 
viously set  up  by  some  other  means,  before  the 
albumen  is  placed  in  the  large  stomach  —  for  in- 
stance, by  waving  a  piece  of  meat  before  the 
dog's  eyes  —  then,  following  the  introduction  of 
albumen,  a  secretion  will  be  found  in  the  small 
(artificial)  stomach  which  is  qualitatively  and 
quantitatively  greater  than  the  psychic  secretion 
alone,  or  when  albumen  is  given  alone,  it  is  evi- 
dent that,  while  albumen  in  itself  does  not  excite 
secretion,  the  products  of  albumen  do  cause  this 
secretion.  The  same  is  true  of  pieces  of  bread 
which,  when  placed  in  the  large  stomach  through 
the  fistula,  will  not  promote  a  secretion ;  but  if 
the  dog  is  allowed  to  swallow  the  bread,  secre- 
tion begins  and  continues  for  several  hours. 
Psychic  secretion  therefore  is  a  preparatory  se- 
cretion, transforming  substances,  which  other- 
wise would  not  stimulate  the  stomach  into  such 
conditions  as  can  accomplish  this  stinnflation. 
The  fact  that  bread  will  cause  a  secretion  when 
chewed  and  swallowed,  and  not  when  placed  di- 
rectly in  the  stomach  through  the  fistula,  may  be 
interpreted  (as  by  Pawlow  and  Peter  liorisofT) 
as  proving  the  secretion  of  a  gastric  juice  imder 
psychic  influence;  but  —  as  will  he  shown  pres- 
ently—  it  may  be  due  to  a  special  body  in  tha 
saliva  that  stimulates  gastric  secretion. 
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Further   revelations    from    Pawlow's    labora-     it.     The  name   of   "salivary   secretin"   has   been 
tory   disclose   very   important   relations   between     proposed   for  this  body,   which   appears   also  to 


the  various  classes  of  food,  permitting  the  con- 
clusion that  they  may  mutually  advance  or  in- 
terfere with  the  digestion  of  their  various  con- 
stituents in  the  gastric  chyme.  For  instance, 
starch  paste  does  not  by  itself  promote  gastric 
secretion,  but  when  mixed  with  meat  it  was 
found  to  accelerate  the  action  of  the  gastric  juice, 
increasing  its  digestive  power.  Furthermore,  it 
was  demonstrated  that  the  stomach  is  capable  of 
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be  a  normal  stimulant  for  the  gastric  glands. 

The  human  stomach  accomplishes  its  work 
by  the  means  of  three  essential  functions,  secre- 
tion, absorption,  and  peristalsis  (this  term  refers 
to  the  movements  of  the  stomach).  The  secre- 
tion of  the  gastric  glands  owes  its  digestive 
power  to  hydrochloric  acid  and  four  ferments. 
The  quantity  of  hydrochloric  acid  amounts  to 
two  parts  in  the  i,ooo  of  gastric  juice.  The 
ferments  are  pepsin, 
which  acts  mainly  on  the 
proteid  constituents  of 
food  like  meat  and  egg, 
rennin  or  chymosin, 
which  acts  principally  up- 
on milk,  precipitating  the 
casein  ;  lipase,  which  is  a 
fat-digesting  ferment; 
and  the  new  gastric  fer- 
ment, "chymaze,"  which 
is  not  a  digestant  of  food, 
but  an  accelerator  of  the 
digesting  action  of  the 
ferments  of  the  pancre- 
atic juice.  (Interna- 
tional Clinics,  Vol.  II., 
I2th  Series,  p.  276,  article 
by  Peter  Borisof). 

Dependence  of  Intes- 
tinal upon  Gastric  Di- 
gestion.—  It  is  a  preva- 
lent opinion  among  the 
laity  that  the  stomach 
has  a  marked  absorptive 
power.  This  is  a  natu- 
ral consequence  of  an 
older  error,  according  to 
which  the  stomach  is  the 
chief  digestive  organ,  it 
having  been  formerly  be- 
lieved that  by  far  the 
greater  part  of  the  diges- 
tive act  takes  place  in  the 
stomach.  As  already  in- 
timated, the  actual  diges- 
tion which  takes  place  in 
the  stomach  is  insignifi- 
cant compared  with  that 
which  takes  place  in  the 
Later  it  will  be  shown  here  that  the 


distinguishing  between   lactic,  butyric,   and   hy-  intestine, 

drochloric  acids,  and  responded  to  each  of  these  secretion  of  pancreatic  juice  depends  upon  the 

acids  with  a  varying  quantitative  secretion.    As  liberation  from  the  membrane  of  the  duodenum, 

lactic  and  butyric  acids  are  products  of  gastric  or  first  part   of   the  bowel,  of  an   agent   called 


fermentation,  their  stimulating  influence  on  gas- 
tric secretion  is  of  therapeutic  importance.  It  is 
evident,  therefore,  not  only  that  the  stomach  is 
e.xtremely  delicate  in  detecting  the  composition 
of  foods  and  regulating  the  composition  of  its 
secretion  correspondingly,  but  that  it  can  dis- 
tinguish between  various  organic  acids.  These 
e.xperiments  furthermore  gave  the  clue  to  the 
treatment  of  gastric  secretory  disorders  not  by 
drugs  merely,  but  by  dietetic  measures. 

The  writer  has  discovered  in  normal  saliva 
a  body  which,  if  added  to  digesting  mixtures 
of  gastric  juice,  accelerates  the  digestive  power 
of  the  gastric  secretion.  In  other  words,  this 
new  salivary  constituent  will  effect  a  more  rapid 
conversion  of  proteid  into  the  albumoses  and 
peptones,  a  quicker  solution  of  boiled-egg  al- 
bumen, and  of  fibrin,  than  would  occur  without 


duodenal  secretin  (discovered  by  Bayliss  and 
Starling),  and  that  the  liberation  and  secretion 
of  this  agent  depends  upon  the  presence  of 
hydrochloric  acid  in  the  gastric  chyme.  So  that 
if  this  acid  is  not  present  in  the  chyme  as  it 
enters  the  upper  bowel,  there  can  be  no  normal 
performance  of  intestinal  digestion.  Just  as 
normal  gastric  digestion  depends  upon  a  normal 
condition  of  the  mouth  and  normal  salivary 
secretion,  so  normal  intestinal  digestion  depends 
upon  a  normal  stomach. 

Absorption  from  the  Stomach. —  The  amount 
of  absorption  that  takes  place  from  the  stom- 
ach is  surprisingly  small.  Water  is  practically 
not  absorbed  at  all,  for  it  appears  that  fully  95 
per  cent  of  all  water  taken  into  the  stomach  is 
passed  out  into  the  duodenum  and  absorbed 
from  the  intestine.     Alcohol  and  substances  in 
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solution  of  alcohol  are  readily  absoi  jcd.  Grape, 
milk,  cane-sugar,  and  maltose  art:  absorbed  in 
moderate  amounts  when  they  are  in  aqueous 
solution.  When  they  are  in  alcoholic  solution 
larger  amounts  are  absorbed.  Dextrin  and  pep- 
tones arc  also  taken  up  from  the  stomach,  but  in 
smaller  amounts  than  sugar.  The  amount  of 
these  substances  absorbed  increases  with  the 
concentration  of  the  solution.  But  simultane- 
ously with  this  absorption  occurs  a  more  or  less 
active  secretion  of  w-ater  into  the  stomach,  which 
secretion  increases  or  diminishes  directly  in  pro- 
portion to  the  amounts  of  the  substances  ab- 
sorbed. So  that  under  certain  conditions  it  is 
possible  to  draw  more  water  out  of  the  stom- 
ach by  means  of  a  stomach-tube  than  has  been 
drunk  half  an  hour  previous!)',  which  certainly 
refutes  the  assumption  that  water  could  be  ab- 
sorbed from  the  stomach,  and  favors  the  view 
that  water  is  not  only  not  absorbed,  but  that  it  is 
actually  secreted  into  the  stomach  under  certain 
conditions.  This  conclusion  is  of  great  value  in 
the  treatment  of  certain  dyspepsias  characterized 
by  a  weakened  condition  of  the  gastric  muscula- 
ture; for  in  these  the  contractile  power  of  the 
stomach  is  not  sufficient  to  e.xpel  the  water  into 
the  bowel  at  the  proper  time.  And  as  water  is, 
bulk  for  bulk,  the  heaviest  substance  which  the 
human  being  takes  into  the  stomach,  its  reten- 
tion in  the  stomach  beyond  a  certain  length 
of  time  drags  down  and  exhausts  the  already 
attenuated  gastric  muscle  and  dilutes  the  al- 
ready weakened  gastric  secretion.  Therefore  in 
-nme  forms  of  gastric  atony  an  essential  part 
■  f  the  treatment  consists  in  restricting  the 
amount  of  water  to  the  lowest  possible  requisite, 
and  to  give  it  by  means  of  colon-injections,  if 
necessary,  for  a  time  at  least;  or  if  some  of  it 
must  be  taken  by  way  of  mouth,  to  induce  the 
patient  to  lie  on  his  right  side  and  by  means  of 
massage  to  facilitate  the  expulsion  of  the  water 
from  the  stomach  into  the  intestine. 

The  Gastric  Peristalsis  or  Motor  Function  of 
the  Stomach.— '\:h\s  is  perhaps  the  most  impor- 
tant function  of  the  stomach,  for  not  only  docs 
the  motor  function  mix  and  churn  up  the  gas- 
tric contents,  but  it  expels  them  at  the  proper 
time  into  the  bowels.  An  animal  might  live 
without  a  gastric  secretion,  or  with  a  stomach 
which  could  not  absorb  anything,  but  it  could 
not  live  with  a  stomach  that  had  no  peristalsis. 
The  muscular  layer  of  the  stomach  is  miich 
thicker  and  stronger  at  the  pyloric  end,  which 
is  near  the  outlet  toward  the  intestine,  than  at 
the  cardiac  end,  which  is  the  dilated  rounded 
pouch  extending  in  the  opposite  direction.  The 
cardiac  end  of  the  stomach  is  therefore  very 
quiet  during  the  digestive  act,  and  the  principal 
gastric  movements  of  churning  and  expulsion 
occur  in  the  pyloric  end  where  the  muscles  are 
strongest.  According  to  Oppcl,  the  cardiac  or 
quiet  end  of  the  stomach  in  certain  animals,  like 
the  horse,  pig,  and  rat,  is  functionally  distinct 
from  the  pyloric  end.  It  is  lined  by  a  different 
kind  of  epithelium  called  pavement  epithelium, 
and  its  glands  have  no  acid  secretion.  Accord- 
ingly this  quiet  region  is,  even  under  nornial 
conditions,  the  seat  of  active  starch  digestion. 
It  has  been  thought  that,  inasmuch  as  the  starch- 
converting  agency  of  the  saliva  could  not  act  in 
the  presence  of  an  acid  like  that  of  the  gastric 
secretion,  therefore  all  starch  digestion  was  ar- 


rested in  the  stomach,  and  was  not  resinned  untir 
the  food  reached  the  intestine.  That  this  is  not 
the  case  is  shown  by  W.  B.  Cannon,  who  proved 
that  in  man  as  in  other  animals  the  cardiac  end 
of  the  stomach  serves  chiefly  for  starch  diges- 
tion by  the  action  of  the  salivary  ptyalin  dur- 
ing the  early  part  of  digestion  in  the  stomach. 
('American  Journal  of  Physiology,'  Vol.  VI., 
P-  396.)  This  again  emphasizes  the  nnportance 
of  thorough  mastication,  for  only  thereby  can  the 
food  be  thoroughly  penetrated  by  the  saliva,  and 
further  starch  conversion  take  place  in  the  car- 
diac end  of  the  stomach  during  gastric  diges- 
tion. 

The  movements  which  food  undergoes  in  the 
stomach  during  digestion  can  be  studied  by  the 
aid  of  the  X-rays.  An  inert  and  insoluble  sub- 
stance which  is  capable  of  cutting  off  the  X-rays 
must  be  mixed  with  the  food  in  order  to  make 
the  gastric  movements  visible  before  the  Roent- 
gen apparatus.  Bismuth  subnitrate  answers  this 
purpose  admirably.  Even  the  movements  of  the 
human  stomach  can  be  studied  by  adding  this 
insoluble  substance  to  the  food,  and  placing  the 
individual  who  has  eaten  it  before  the  X-ray  in- 
strument. In  this  way  it  has  been  discovered 
that  the  pyloric  or  highly  muscular  portion  of 
the  stomach  is  the  part  where  the  most  effective 
gastric  movements  are  brought  about.  The 
movements  in  the  other  portions  of  the  stomach 
are  not  of  sufficient  force  to  be  noticeable  before 
the  X-ray  apparatus.  It  seems  probable  there- 
fore that  the  fundus  or  pouch  end  of  the 
stomach  serves  simply  to  push  the  food  into  the 
pyloric  end,  where  it  is  shot  to  and  fro  for  a 
while,  and  eventually  expelled  into  the  duode- 
num. Three  or  four  inches  from  the  exit  of 
the  stomach,  known  as  the  pylorus,  the  mus- 
culature of  the  stotnach  is  particularly  strongly 
developed  (sphincter  muscle  of  the  ctntrum 
pylori)  ;  and  here  it  is  that  the  stomach  may 
constrict  to  such  an  extent  as  to  partition  off 
a  special  portion  of  the  pyloric  end  and  expel 
the  food  into  the  duodenum  without  permiltini? 
of  any  regurgitation  into  the  fundic  end.  All 
this  is  in  contradiction  of  the  view  originally 
held  by  Beaumont,  and  still  adopted  in  some  of 
the  most  recent  text-books  of  physiology,  that 
there  is  a  regular  circuit  of  the  food  around  the 
walls  of  the  gastric  cavity. 

Structure  of  the  Stomach. —  It  is  impossible 
to  enter  here  into  a  consideration  of  the  micro- 
scopic structure  of  the  stomach,  although  this  is 
indispensable  for  the  projier  understanding  of  its 
abnormal  functioning.  Much  is  yet  to  be  learned 
concerning  the-  cells  of  the  peptic  glands  and 
their  function.  It  is  certain,  however,  that  the 
different  products  of  the  gastric  secretion,  the 
liydrochloric  acid  and  the  ferments,  do  not 
originate  in  the  same  cells,  but  that  there  arc 
acid-producing  cells  and  ferment-producing  cells 
in  the  glands  within  the  stomach.  It  is  even 
probable  that  the  different  ferments  of  the 
stomach  arc  produced  by  different  cells.  The 
organ  is  composed  of  five  different  coats. 
Passing  from  without  inward,  these  are:  (1) 
the  peritoneal;  (2)  the  muscular  coat,  which  is 
in  turn  composed  of  the  longitudinal  and  circular 
layers;  (.l)  a  connective  tissue  layer;  (4)  a  very 
small  thin  layer  of  muscular  tissue,  called  the 
nuiscularis  nnicos.e,  separating  the  comicctive 
tissue  from  the  glandular  layer;  (5)  the  glandu- 
lar  layer   itself,   iinicrmost   of   all.     In   additior* 
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to  these  structures  the  stomach  is  permeated  by 
arteries  and  veins,  a  liberal  network  of  lympha- 
tics, and  is  richly  supplied  with  nerves. 

The  Abnormal   Digestion   of   the   Stomach; 
Gastric  Diseases. —  One  of  the  first  and  most  im- 
portant   things    to    decide    when    an    individtial 
complains  of  dyspepsia,  or  of  any  distress,  pain, 
distention,  or  symptom  referable  to  the  stomach, 
is   whether  the  signs   and  symptoms  are  really 
traceable  to  the  stomach  or  not.     For  one  may 
have   all   the   symptoms   of  gastric   disease,   and 
yet  the  stomach  itself  may  not  be  abnormal  either 
in    structure    or     function.     For     instance,    the 
stomach  may  give  rise  to  abnormal  sensations  as 
a  consequence  of  disease  of  other  organs.     The 
organs     which     most    frequently     derange    the 
stomach  in  this  manner  are  the  heart,  liver,  and 
kidneys.     Even    physicians    of    experience    who 
have  become  afflicted  with  abnormal  gastric  di- 
gestion  have   been   at   times   deceived   concern- 
ing the  true  source  of  their  malady.     Fully  two 
thirds    of    all    gastric    sufferers    who    come    to 
special  clinics  devoted  to  diseases  of  the  stomach 
are  suffering  not  from  any  primary  disease  of 
the  stomach  whatever,  but  either  from  a  nervous 
affection  of  the  stomach  or  from  one  of  the  gas- 
tric derangements  that  are  secondary  to  disease 
of  other  organs.     Perhaps  the  most  frequent  of 
these   disorders   are  those  that   are  due   to   the 
nervous  gastric  affections,  or  as  they  are  called, 
the  gastric  neuroses.    To  determine  precisely  the 
exact   nature    of   an   affection    of   the    stomach, 
the  chemical  analysis  and  microscopic  examina- 
tion of  known  test-meals  is  indispensable.  _  Ac- 
cording to  the  gravity  of  the  morbid  condition, 
a  heavy  or  a  light  test-meal  is  given,  and  a  cer- 
tain time  after  it  is  eaten  the  stomach-tube  is 
passed  into  the  stomach,  and  a  certain  amount 
of    the    gastric    contents    withdrawn    for    anal- 
ysis.    As  long  as  this   is  not  done,   all   deduc- 
tions  from  the   symptoms  and   signs  alone  are 
conjectural.     I    do    not    mean    to    say    that    the 
inferences   drawn    from   test-meal   analysis   and 
microscopical  examination  of  test-meals  are  al- 
ways  conclusive.     It  is   frequently  necessary  to 
examine   also  the  blood  and   the   urine  of   the 
patient,  and   even   to   examine   the  stools  after 
certain   test-meals.    Then   all   the   other   organs 
of  the  body  should  be  carefully  examined,  bear- 
ing  in   mind   that   it   is   not   always    correct    to 
presume    that   a    patient    has    a    disease    of    his 
stomach  because  he  has  gastric  symptoms.     The 
reverse  is  equally  true,  that  a  patient  may  have 
no  symptoms  whatever  referring  to  the  stomach, 
and  yet  have  very  grave  disease  of  this  organ. 
The  gravest  affection  which  may  befall  the  organ 
—  cancer  of  the  stomach  —  has  been  known  to 
run  its  entire  course  and  cause  death  in  a  latent 
manner ;  that  is,  without  giving  a  single  symptom 
referable  to  the   stomach.    This  is  an   instance 
where  a  patient  may  have  a  gastric  disease  and 
no   gastric    symptom.     A    person    who    suffered 
from  almost  complete  blindness,  yet  manifested 
no  disease   in  his  eyes,  was   found  after   some 
study  to  have  been  thus  affected  by  poison  cir- 
culating in  his  blood,  which  was  absorbed  from 
his  gastro-intestinal   canal,  and   was  due  to  an 
abnormal   digestion.     Under  treatment  directed 
toward  his  stomach  and  intestine  his  vision  grad- 
ually returned. 

It  is  important  to  avoid  aggravating  an  ex- 
isting trouble  by  illogical  and  promiscuous 
medication,  faulty  diet,  and  the  use  of  alcoholic 


stimulants.     Between  80  and  go  per  cent  of  the 
so-called    stomach    tonics,   liver    regulators,    and 
stomach   bitters   are   composed   of  alcohol.     But 
even  the  prescriptions  of  physicians  are  not  al- 
ways  adapted   to   the   existing   conditions.     One 
of  the  most   frequent  abuses  among  practition- 
ers   of    medicine    is    the    indiscriminate    dosing 
with  mixtures  containing  pepsin.     In   a   similar 
manner  the  ferments  which  convert  the  starches, 
the  carbohydrates,  into  sugar,  have  been   much 
abused.     These  substances  are  called  diastases. 
Now  diastase  is  a  ferment  with  which  the  di- 
gestive  tract   is   abundantly   supplied.     It  exists 
in  the  saliva  in  the   shape  of  a   ferment  called 
ptyalin,   and    in    many    hundreds    of    tests    with 
human  saliva   it  has  not   been  discovered   in   a 
single  case  that  this  substance  was  not  secreted 
in    sufficient    quantity.     It    is   conceivable,    how- 
ever,   that    in    a   mouth    which    has   been   made 
offensive   by    carious    teeth,    by   a   badly    coated 
tongue,    enlarged    tonsils,    and    catarrh    of    the 
mouth,    throat,    and   nose,    this    ptyalin    can    be 
destroyed  and  rendered  ineffective.    The  proper 
thing  to  do  then  is  not  to  give  ptyalin  or  diastase 
in  form  of  a  medicine,  but  to  cure  the  abnormal 
condition  of  the  mouth.     A  frequent  form  of  gas- 
tric disturbance  is  called  by  general  practitioners 
"amylaceous  dyspepsia,"  which  is  an  objection- 
able name  given  to  the  symptoms  of  hyperacidity 
and   hypersecretion.     This   disease   is   frequently 
treated    by    cutting    off    the    carbohydrates    or 
starchy  foods,  which  is  irrational,  because  they 
cannot  be  dispensed  with,  not  on  account  of  the 
starch  only,  but  on  account  of  the  proteid  which 
amylaceous    foods    contain.     It    will    be    found 
from  the  army  rations  of  men  under  service  of 
various   nations,   that   the   carbohydrate   portion 
of  the  foods  is  increased  with  harder  work  much 
more  than   the  proteid  or  fat  portion.     There- 
fore these  foods  should  not  be  taken  away  be- 
cause they  may  not  be   perfectly  digested ;   but 
the  cause  of  the  indigestion  should,  if  possible, 
be   removed.     If   possible,    a    large   amount   of 
natural  saliva  should  be  swallowed  after  meals. 
Often  it  has  been  observed  that  with  the  simple 
supply  of  additional  saliva  caused  by  chewing  a 
piece    of  rubber,   etc.,    starch    indigestion    could 
not  be  demonstrated  in  the  test-meal,  although 
it  had  existed  before.     To  Fothergill  is  attributed 
the    saying   that    "ferments   are   crutches."      No 
doubt  many  an  invalid  would  prefer  walking  on 
crutches  rather  than  not  at  all.     But  there  are 
many   crutch-walkers   who,  by  modern   surgery, 
have  been  enabled  to  throw  away  the  crutches 
and  walk  unaided.     So  with  the  digestive  fer- 
ments ;  they  may  be  used  with  success  tempora- 
rily, but  the  best  thing  to  do  is  to  discover  how 
the  patient   may   digest  without   them.     And  in 
case  of  amylaceous  dyspepsia  this  is  accomplished 
by  cure  of  the  excess  of  hydrochloric  acid  forma- 
tion, or  restoring  the  lost  motor  function  of  the 
stomach.     For  when  the  starchy   foods   are  re- 
tained  in   the  stomach   overtime,  they  are  verv 
apt  to  cause  an  excessive  secretion,  or  to  produce 
an  excessive  amount  of  organic  acid  by  ferment- 
ing in  the  stomach  under  the  influence  of  bac- 
teria. 

Instruction  in  Cooking  Needed  in  American 
Schools.— One  of  the  chief  features  in  the  treat- 
ment and  also  in  the  prevention  of  diseases  of 
the  stomach  is  then  avoidance  of  improper 
medication  and,  what  is  even  more  important, 
of  unsuitable  diet.     Much  improvement  is  needed 
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in  American  cooking,  and  public 'kitchens  and 
cooking-schools  might  be  of  great  benefit.  Seri- 
ous injury  is  being  caused  by  insufficient  or 
improper  food.  Instruction  in  cooking  and  diet 
should  be  given  in  all  public  schools  where  young 
girls  attend.  For  nine  out  of  ten  girls  that  at- 
tend tliese  schools  it  will  be  a  greater  blessing, 
and  they  personally  will  prove  a  greater  blessing 
to  the  community,  if  they  know  how  to  prepare 
a  roast,  boil  potatoes  and  make  an  omelet,  than 
if,  ignorant  in  these  things,  they  can  give  the 
most  scholarly  translation  of  \'ergil.  In  Ger- 
many it  is  not  considered  below  the  dignity  of 
daughters  of  the  highest  families,  even  those 
■directly  connected  with  royalty,  to  attend  cooking 
schools.  Nor  is  such  an  education  incompatible 
with  the  best  scientific  and  classical  training. 
So  the  prevention  of  diseases  of  the  stomach 
demands  a  wider  and  more  thorough  knowledge 
■of  the  art  of  cooking.  In  addition  to  this,  it 
necessitates  a  simpler  life,  closer  adherence  to  the 
laws  of  nature,  more  freedom  from  business 
strain  and  nervous  tension,  and  above  all  things 
the  avoidance  of  excess  in  the  use  of  alcoholic 
beverages  and  tobacco.  Patients  should  be  im- 
'  pressed  with  the  fact  that  neither  drugs  nor  any 
methods  of  treatment  can  improve  them  if  they 
persist  in  their  bad  habits  and  faulty  diet.  Par- 
ticularly must  American  business  men,  who,  with 
admirable  energy,  but  with  little  regard  for 
their  own  health,  persist  in  work  too  severe  for 
their  mental  and  physical  constitutions,  be  taught 


ANTERIOR  VIEW. 
(Dotted  area  shows  location  of  Stomach.) 
a.  LutiKS:    b.   Coinplemcntal   pleural    apace;    c.   Liver;    rf. 
Transverse  colon;    e.  Heart;    f.  Complemental    |>leural 

space. 

that  the  prime  factor  in  their  successful  treat- 
ment is  rest.  To  such  cases  mental  and  physical 
rest  is  more  essential  to  recovery  than  medicine 
or  treatment  directed  to  the  stomach.  Another 
factor  which  frcr|ueinly  leads  up  to  stomach  dis- 
eases is  inactivity  of  the  intestines,  or  consti- 
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pation.  This  should  in  all  cases  of  dyspepsia  re- 
ceive proper  attention.  \\'hen  a  person  begins 
to  feel  distress  after  eating,  or  eructates,  vomits, 
or  has  feelings  of  oppression,  fulness  or  pain 
in  the  abdomen  and  headaches,  one  of  the  first 
treatments  that  is  usually  given  by  sympathizing 
friends  is  a  drink  of  some  alcoholic  beverage, 
usually  whiskey;  then  comes  the  abuse  of  pepsin; 
very  frequently  the  abuse  of  some  combination 
containing  soda  and  mint,  or  some  widely  ad- 
vertised panacea  for  the  diseases  of  digestion. 
All  this  is  generally  being  done  in  the  entire  ab- 
sence of  a  correct  recognition  of  the  real  disease. 
The  safest  thing  for  the  patient  to  do  in  the  ab- 
sence of  a  logical  diagnosis  is  to  rest  the  stomach 
absolutely  for  24  to  48  hours,  and  not  take  any 
food  or  medicine  whatsoever :  and  thereafter,  be- 
ginning with  the  very  simplest  kind  of  food  — 
a  small  plate  of  farina,  of  strained  oatmeal,  a 
piece  of  toast,  and  a  cup  of  hot  milk  and  lime- 
water —  proceed  gradually  to  a  cup  of  bouillon, 
and  a  small  slice  of  lean  boiled  beef.  Alcohol, 
sugars,  rich  and  fatty  substances  should  be 
avoided  for  some  time. 

Organic  Diseases  of  the  Stomach. —  These  are 
the  various  forms  of  gastritis  (catarrh  of  stom- 
ach, ulcer,  carcinoma,  etcl  and  the  displace- 
ments and  enlargements,  dilatation.  Displace- 
ments—  gastroptosis  —  may  be  congenital  or 
acquired.  When  the  stomach  is  displaced  from 
its  normal  position,  the  condition  is  in  the  great 
majority  of  cases  accompanied  with  an  infirmity 
of  the  general  nervous  system  known 
as  neurasthenia  (q.v.).  Stiller  has 
pointed  out  that  this  condition  in  over 
80  per  cent  of  these  cases  is  attended 
by  the  loose  or  floating  tenth  rib. 
Normally  the  tenth  rib  is  attached  to 
the  costal  cartilages,  and  these  to  the 
breast-bone.  But  whenever  the  stom- 
ach is  displaced  out  of  its  normal 
position  and  a  very  diffused  splashing 
sound  is  audible  over  the  abdomen 
on  shaking  the  stomach,  there  is,  as 
a  rule,  a  very  movable  or  floating 
tenth  rib. 

Dilatations  of  the  stomach  may  be 
primary,  due  to  disease  of  the  struc- 
ture of  the  gastric  walls.  In  these 
cases  there  is,  as  a  rule,  no  mechan- 
ical interference  at  the  outlet  of  the 
stomach,  or  such  interferences  are 
secondary  to  some  obstruction  at  the 
outlet.  The  causes  of  this  obstruction 
may  be  scars  from  old  gastric  ulcers ; 
tumors,  especially  cancers ;  indurative 
chronic  gastritis:  or  any  peritonitic 
inflannnation  which  may  constrict  the 
stomach  fnnn  the  oulsidc.  I'Veqiiently 
gall-stones  which  result  in  pericystic 
intlammation  may  constrict  the  part 
of  the  bowel  innnediately  below  the 
stomach  in  such  a  manner  that  it  is 
indistinguishable  from  an  obstruction 
of  the  pylorus.  Five  such  cases  are 
recently  reported  in  "Progressive 
Medicine,*  by  Prof  J.  C.  Hcmmeter, 
December  190.I,  p.  45.  So  the  cause  of  a  dilated 
stomach  is  not  always  to  be  sought  within  the 
stomach  itself. 

.■\  knowledge  of  displacements  and  dilatations 
of  the  stomach  necessarily  precludes  a  know- 
ledge of  its  normal  position.    This  is  admirably 
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depicted  in  the  accompanying  illustrations  where 
it  is  seen  that  the  larger  end  of  the  stomach,  or 
the  blind  pouch,  may  extend  higher  than  the 
fifth  rib,  on  the  left  side,  thus  reaching  up 
Ijehind  the  apex  of  the  heart.  This  readily  ex- 
plains the  distress  felt  about  the  heart,  and 
also  the  irritable  heart-action  in  some  forms  of 
gastric  disturbance.  The  anterior  view  of  this 
illustration  also  shows  the  correct  or  normal 
relations  of  the  tenth  rib  just  referred  to  in  con- 
nection with  gastroptosis.  When  the  tenth  rib 
is  detached  or  floating  its  tip  sticks  out  like  that 
of  the  eleventh  rib  in  this  illustration.  The  same 
illustrations  also  demonstrate  the  anatomical 
fact  that  only  a  very  small  portion  of  the 
stomach  is  palpable  through  the  soft  part  of 
the  abdominal  wall,  when  it  is  in  normal  posi- 
tion, because  the  larger  part  of  it  is  concealed 
under  the  ribs  and  under  the  liver.  So  that  the 
simple  fact  that  we  can  see  or  feel  a  large  part 
of  the  entire  stomach  projecting  through  the 
abdominal  wall,  when  it  is  distended,  is  a  suffi- 
cient evidence  that  the  stomach  is  out  of  place. 
The  stomach  can  be  made  visible  through  the 
abdominal  wall  by  distcndmg  it  artificially  with 
carbon  dioxide  by  means  of  an  effervescent  nii.x- 
ture  containing  tartaric  acid  and  bicarbonate  of 
soda. 

The  remaining  organic  diseases  of  the 
stomach  necessitate  all  the  intricacies  of  chemi- 
cal and  microscopical  diagnosis  for  their  detec- 
tion. They  include  the  various  forms  of  acute 
and  chronic  gastric  catarrh  or,  as  they  should 
preferably  be  called,  the  forms  of  acute  and 
chronic  gastritis,  the  various  types  of  gastric  or 
peptic  ulcers,  the  various  tumors  of  the  stomach, 
especially  cancer,  which  is  becoming  more  and 
more  frequent.  Then  there  are  numerous  dis- 
eases of  a  general  nature,  such  as  tuberculosis. 
typhoid  fever,  glanders,  lymphadenoma  and 
syphilis,  to  be  considered  in  the  study  and  treat- 
ment of  disorders  of  the  stomach. 

Whenever  there  is  an  organic  disease  of  the 
stomach  present  it  should  be  sought  after  with 
all  the  resources  of  modern  clinical  diagnosis. 
There  should  be  no  dallying  with  so-called 
stomach  panaceas.  Quite  a  number  of  the  so- 
called  incurable  gastric  diseases  which  have 
been  allowed  to  go  on  to  destruction  of_  the 
glandular  layer  and  absolute  loss  of  peristalsis  of 
the  stomach  are  not  incurable  in  themselves,  but 
have  become  so  from  neglect,  maltreatment,  or 
procrastination.  And  even  in  those  cases  in 
which  the  practitioner  is  at  present  helpless,  the 
rapid  progress  of  medical  art,  especially  as  ap- 
plicable to  digestive  diseases,  promises  a  sub- 
stantial gain  in  the  near  future. 

Bibliography. —  Hemmeter,  'Diseases  of  the 
Stomach,'  in  which  there  are  1,288  separate 
publications  arranged  categorically  in  separate 
chapters  to  which  they  refer  especially,  and  over 
1,000  references  in  the  text;  Ewald,  'Diseases 
of  the  Stomach,*  translated  into  English  by 
Morris  Manges;  Boas,  'Diagnostik  und  Therapie 
der  Magenkrankheiten*  ;  Riegel.  'trkrankun- 
gen  des  Magens,'  being  Vol.  XVI.  of  Nothna- 
gel's  'Encyclopedia  on  special  Pathology  and 
Therapy*  ;  Fleiner,  Krankheiten  der  Verdauungs- 
organe'  ;  Einhorn,  'Diseases  of  the  Stomach'  ; 
Martin,  'Diseases  of  the  Stomach'  ;  Abercrom- 
bie,  'Investigations  on  Diseases  of  the  Stomach'  ; 
Habershon,  'Diseases  of  the  .\bdomen*  ;  Rosen- 
heim,  '  Pathologic  u.  Therapie  des  Verdauung- 


apparats' ;  Pick,  'Magenkrankheiten* ;  Brouar- 
del  et  Gilbert,  'Traite  de  Medecine  et  de 
Therapeutique,'  Vol.  I\'. ;  Mathieu,  'Traite  de 
^Maladies  de  I'Estomac*  ;  Hemmeter,  'Organic 
Diseases  of  the  Stomach'  ;  Leo,  'Krankheiten  der 
Bauchorgane'  ;  Robin,  'Traite  de  Therapeutique 
appliquee,*  fasc.  XII.  (article  on  indigestion 
by  G.  LeMoine).  The  modern  literature  of  dis- 
eases of  the  stomach,  intestine,  liver,  etc.,  up  to 
1904,  is  reviewed  by  John  C.  Hemmeter  in  '  Pro- 
gressive Medicine,'  December  1903,  pp.  I-84. 
John  C.  Hemmeter,  M.D.,  Ph.D., 
Professor  in  University  of  Maryland. 

Stom'ach-pump,  a  small  pump  or  syringe 
used  for  removing  matter  from  the  stomach,  for 
washing  it  out,  or  for  injecting  fluids  into  it. 
It  resembles  the  common  small  syringe,  e.xcept 
that  there  are  two  apertures  near  the  end, 
instead  of  one,  which,  by  means  of  valves  in 
them  opening  different  ways,  serve  respectively 
as  a  sucking  and  a  forcing  passage.  When  the 
object  is  to  extract  something  from  the  stom- 
ach, the  pump  is  worked  while  its  sucking  orifice 
is  in  connection  witli  an  elastic  tube  passed  into 
the  stomach ;  and  the  extracted  matter  escapes 
by  the  forcing  orifice.  When  it  is  desired  to 
throw  cleansing  water  or  other  liquid  into  the 
stomach,  the  connection  of  the  apertures  and 
the  tubes  is  reversed.  A  pump  may  not  be  al- 
ways procurable  when  the  occasion  for  it  arises, 
and  a  simple  tube  will  in  many  cases  answer 
the  purpose  as  well,  if  not  better.  If  the  tube 
be  introduced,  and  the  body  of  the  patient  be 
so  placed  that  the  tube  forms  a  downward  chan- 
nel from  the  stomach,  all  fluid  matter  will 
escape  from  the  stomach  by  it,  as  water  escape? 
from  a  funnel  by  its  pipe ;  and  if  the  outer  end 
of  the  tube  be  immersed  in  liquid,  there  will 
be,  during  the  discharge,  a  siphon  action  of 
some  force.  On  changing  the  posture  of  the 
body,  water  may  be  poured  in  through  the  same 
tube  to  wash  the  stomach.  For  washing  out 
the  stomach  a  long  flexible  tube  is  also  in  com- 
mon use,  water  being  run  in  by  means  of  a 
funnel  attached  to  one  end,  and  this  end  being 
afterward  lowered  so  as  to  form  the  tube  into  a 
siphon. 

Stomata,  minute  orifices  or  pores  in  the 
epidermis  of  leaves,  etc.,  which  open  directly 
into  the  air  cavities  pervading  the  parenchyma. 
See  Le.wes. 

Stomati'tis.  See  Mouth,  Dise.^ses  of  the. 
Stone,  Amasa,  American  business  man 
and  philanthropist :  b.  Charlton,  Mass.,  27  .'\pril 
1818;  d.  Cleveland,  Ohio,  II  May  1883.  At  21 
he  engaged  in  the  construction  of  railroad 
bridges  and  railroads,  and  soon  attained  high 
rank  among  constructors.  In  1846  he  entered 
into  a  partnership  for  the  building  of  the  Cleve- 
land, Columbus  &  Cincinnati  Railroad ;  in  1850 
he  was  made  president  of  that  road  and  thence- 
forward resided  in  Cleveland.  He  was  later 
engaged  in  the  construction  of  the  Cleveland 
&'"Erie  Railroad;  was  managing  director  of  the 
Lake  Shore  Railroad  in  1872-4;  and  was  presi- 
dent or  director  of  several  railroads  and  indus- 
trial corporations  in  Ohio.  He  gave  largely 
to  charitable  institutions  in  Cleveland,  and  built 
and  endowed  an  old  ladies'  home,  and  an  indus- 
trial school.  He  also  gave  to  Western  Reserve 
University  $600,000,  on  condition  that  the  uni- 
versity should  be  moved  from  Hudson  to  Cleve- 
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land,  and  that  the  classical  department  should  be 
named  in  memory  of  his  son,  Adelbert  College. 

Stone,  Charles  Pomeroy,  American  sol- 
dier: b.  Greentield.  Mass.,  30  Sept.  1824;  d.  New 
York  24  Jan.  1887.  He  was  graduated  from 
West  Point  in  1845 :  served  in  the  Mexican 
War  and  was  brcvetted  captain  ;  was  chief  of 
ordnance  of  the  division  of  the  Pacific ;  and 
subsequently  settled  in  California.  At  the 
opening  of  the  Civil  War  he  became  an  officer 
of  volunteers  in  the  Union  army,  but  after  a 
short  term  of  service  was  arrested,  and  was  im- 
prisoned in  Fort  Lafayette,  New  York  harbor, 
February-August  1862.  Upon  his  release  he 
served  in  the  Department  of  the  Gulf,  and  was 
chief  of  staff  to  Gen.  Banks,  1863-4.  Later  in 
the  year  he  resigned  from  the  army.  He  en- 
tered the  service  of  the  khedive  of  Eg>'pt  in 
l8ro.  rose  from  brigadier-general  and  chief  of 
staff  to  be  Ferik-Pasha,  1873-83.  received  nu- 
merous decorations  and  held  confidential  posi- 
tions under  the  khedive.  Returning  to  the 
United  States  he  became  the  engineer  in  charge 
of  building  the  foundation  for  the  Statue  of 
Liberty  in  New  York  harbor. 

Stone,  Edward  James,  English  astrono- 
mer: b.  London  1831  ;  d.  Oxford  1897.  He  was 
graduated  from  Queen's  College,  Cambridge,  and 
in  i860  was  appointed  chief  assistant  at  the 
Greenwich  Observatory.  In  1870  he  was  made 
royal  astronomer  at  the  Cape  of  Good  Hope,  in 
which  position  he  prepared  a  catalogue  of  all 
stars  to  the  7th  magnitude  between  the  south 
pole  and  25°  S.  declination.  This  he  supple- 
mented in  1891  by  a  catalogue  of  all  stars  to  the 
7th  magnitude  between  25°  S.  declination  and 
the  equator.  In  1879  he  was  appointed  Rad- 
cliffe  observer  at  Oxford,  holding  the  position 
till  his  death.  Among  his  contributions  to  as- 
tronomical science  were  his  deduction  of  the 
value  of  the  solar  parallax  and  his  observation 
of  the  reversal  of  the  Fraunhofer  spectrum  dur- 
ing an  eclipse  of  the  sun  in  1874. 

Stone,  Ellen  Maria,  .\merican  missionary: 
b.  Roxbury,  Mass.,  24  July  1846.  She  was  a 
member  of  the  staff  of  the  'Congregationalist* 
at  Boston  in  1867-8,  in  1878  went  to  Samokov 
as  a  Congregational  missionary,  and  was  re- 
moved subsequently  to  Philippopolis,  southern 
Bulgaria,  and  (i8g8)  Saloiiica,  .Macedonia.  In 
September  1901  she  was  kidnapped  by  brigands 
between  Bansko  and  Djumia,  Macedonia,  and 
a  ransom  of  $rio,ooo  for  her  and  Mme.  Tsilka, 
captured  at  the  same  time,  was  demanded.  By 
subscrijilion  in  the  United  States,  $65,000  was 
raised  and  the  release  of  the  prisoners  followed. 
Her  narrative  appeared  as  'Six  Months  .^mong 
Brigands'  in  '.McCIure's*  in  May-October  1902, 
and  in  1903  in  book  form. 

Stone,  Frank,  English  painter:  b.  Man- 
chester 22  .Vug.  1800;  d.  Lonrlon  18  Nov.  1859. 
He  originally  painted  in  water  colors,  and  in 
1S37  became  a  contributor  to  the  exliibitions  of 
the  Royal  .Academy.  Subsequently  for  more 
th.-ui  20  ye.irs  he  produced  many  works  in  genre 
ami  history,  and  on  subjects  of  sentiment  and 
imagination.  Some  of  these  are  well  known 
by  engravings,  particularly  the  companion  pieces 
entitled  'The  First  Appeal*  and  'The  Last  .Ap- 
peal,' once  very  popular.  He  was  elected  an 
associate  of  the  Royal  .Academy  in   1 85 1. 


Stone,  James  Samuel,  .American  Protes- 
tant Episcopal  clergyman  :  b.  England  27  .April 
1852.  He  was  graduated  from  the  Philadelphia 
Divinity  School  1877,  took  orders,  and  was  or- 
dained and  was  rector  of  St.  Philip's  Church, 
Toronto.  1879-82,  of  St.  ^L^rtin's  Church,  Mon- 
treal, 1882^,  of  Grace  Church,  Philadelphia, 
1886-95,  and  of  St.  James'  Church,  Chicago, 
since  1805.  He  has  published  'Simple  Sermons 
on  Simple  Subjects'  (1879);  'The  Heart  of 
Merrie  England'  (1887);  'Readings  in  Church 
History'  (1889);  'From  Frankfort  to  Munich' 
(1894). 

Stone,  Lucy  Blackwell,  American  re- 
former: b.  West  Brookfield.  Mass.,  13  .Aug.  1818; 
d.  Boston  18  Oct.  1893.  She  was  graduated  at 
Oberlin  College  in  1847  and  in  1855  was  married 
to  Dr.  Henry  B.  Blackwell,  retaining,  however, 
her  own  name.  In  1869  she  helped  organize  the 
American  Woman's  Suffrage  Association;  be- 
came connected  with  the  'Woman's  Journal*  in 
1872,  and  was  editor  after  1888.  Her  lectures 
on  woman  suffrage  made  her  known  throughout 
the  country. 

Stone,  Marcus,  English  painter:  b.  Lon- 
don 4  July  1840.  He  is  a  son  of  Frank  Stone, 
A.R.A.  He  learned  his  art  in  his  father's  stu- 
dio; exhibited  his  first  picture  in  1858  in  the 
Academy,  of  which  he  became  an  associate  in 
1877,  being  elected  an  academician  in  1887. 
Among  his  better-known  pictures  are:  'Claudio 
.Accuses  Hero'  (1861);  'On  the  Road  from 
Waterloo  to  Paris'  (1S62)  ;  'Stealing  the  Keys' 
(1866);  'Henry  VIII.  and  Anne  Boleyn' 
(1870);  <Sain  et  Sauf  (1875);  'I!  y  en  a 
toujours  un  autre'  C1882)  ;  '.A  Gambler's  Wife'' 
(1S85);  and  "The  First  Love  Letter'   (1889). 

Stone,  Marvin  Cheater,  American  in- 
ventor: b.  PiMlage  County.  Ohio,  1842:  d.  Wash- 
ington, D.  C,  17  May  1899.  He  invented  sev- 
eral small  articles,  and  afterward  discovered 
a  method  of  imitating,  in  colored  china,  the 
famous  "peach-blow"  vase.  He  acquired  a  large 
fortune,  and  during  his  Liter  years  was  engaged 
in  many  philanthropic  undertakings. 

Stone,  Melville  Elijah,  .American  journal- 
ist: 1).  IIiuNnii,  111.,  22  .Aug.  184S.  He  began 
his  journalistic  c;ireer  on  the  Chicago  Tribune, 
but  was  not  permanently  sellled  in  it  until  1S71, 
when  he  established  the  Chicago  Daily  Xezi'S. 
In  1881,  with  Victor  F.  Lawson,  he  acquired 
the  Chicago  Morning  Ncics,  changing  its  name 
to  the  Record.  In  ]888  he  retired  temporarily 
from  newspaper  work,  and  spent  some  years  in 
Europe,  and  upon  his  return  entered  the  bank- 
ing business.  In  1898  he  became  general  man- 
ager of  the  .Associated  Press. 

Stone,  Ormond,  American  astronomer: 
b.  Pekin,  111.,  11  Jan.  1847.  He  was  graduated 
at  the  University  of  Chicago,  and  somi  after 
was  made  assistant  astronomer  at  tlie  Naval 
Observatory  at  Washington.  In  1882  he  was 
appointed  professor  of  astronomy  and  director 
of  the  observatory  at  the  University  of  Vir- 
ginia. He  is  the  founder  and  editor  of  the 
'.Annals  of  Malhemalics,'  published  by  that 
institution,  and  a  contributor  to  various  scien- 
tific journals.  He  h;is  made  sevcrid  important 
discoveries  concerning  nebuke  and  double  stars. 

Stone,  Thomas,  .American  patriot,  signer 
of  the  DicLiration  nf  Independence:  b.  Point'in 
Manor,    Charles   County,    Md.,    1743;   d.    5   Oct. 
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17S7.  He  studied  law  at  Annapolis,  and  began 
to  practise  at  Frederickton  in  1764.  He  was  a 
delegate  to  the  Continental  Congress  in  1775-7, 
and  served  as  a  member  of  the  Committee  on 
Confederation  (1776-7);  and  in  1777  he  urged 
IMaryland  to  ratify  the  Articles  of  Confedera- 
tion, wliich,  however,  tlie  State  did  not  do  until 
three  years  later.  In  1783-4  Stone  was  again  a 
delegate  to  the  Continental  Congress,  and  in  the 
latter  year  acted  as  president  pro  iem.  Consult 
Sanderson,  'Signers  of  the  Declaration  of  In- 
dependence,' Vol.  IX.  (1823-7). 

Stone,  William  Leete,  American  historical 
writer :  b.  New  York  4  .April  1835.  He  was 
graduated  from  Brown  University  in  1858  and 
in  1S59  was  admitted  to  the  bar.  He  was  cen- 
t,ennial  historian  for  the  State  of  New  York 
i,iid  made  the  speech  at  Independence  Hall, 
I'hiladelphia,  10  May  1876.  He  has  published 
*  The  Life  and  Times  of  Sir  William  Johnson, 
liart.'  ;  'Revolutionary  Letters'  ;  'History  of 
Kew  York  City'  ;  'Tlie  Saratoga  Battle 
Grounds' ;  'Life  of  Gov.  George  Clinton* ;  etc. 

Stone,  Witmer,  American  naturalist:  b. 
Philadelphia  22  Sept.  1866.  He  was  educated  at 
the  L'niversity  of  Pennsylvania,  and  was  as- 
sistant curator  in  charge  of  the  museum  of  the 
Academy  of  Natural  Sciences,  Philadelphia.  He 
has  published  'Birds  of  Eastern  Pennsylvania 
and  New  Jersey'  (1S94);  'The  Molting  of 
Birds' ;  etc. 

Stone.  (l)  .\  small  piece  or  fragment  of 
rock  ;  a  piece  of  rock  adapted  in  size  and  shape 
for  a  specific  purpose,  as  for  building,  etc.  (See 
Building  Stone.)  (2)  In  medicine,  a  calculous 
concretion  in  the  bladder,  kidney,  etc.  (See 
CALCULUS.)  (3)  A  denomination  of  weight. 
See  Weights  and  Me.\sures. 

Stone  Age,  or  Age  of  Stone,  in  archaeol- 
ogy, a  period  in  the  history  of  a  people  when 
they  employed  as  material  for  their  cutting  tools 
and    weapons    stone,    they    being    unacquainted 


Palafolithic  flint  implements. —  a.  round-pointed,  tongue- 
shaped  implement;  b,  acutely-pointed  implement;  c, 
arrow-head;  d,  irregularly  ovate,  sharp-rimmed  imple- 
ment. 

with  metallurgy ;  hence  "stone  age"  is  not  signifi- 
cant of  a  definite  period  in  chronology,  but  im- 
plies the  time,  longer  or  shorter,  earlier  or  later, 
during  which  the  people  used  stone  weapons 
and  tools.  There  are  populations  living  in  re- 
mote situations — .in  isles  of  the  Pacific,  or  in 
the  extreme  north  —  who  are  still  in  their  stone 
age :  on  the  other  hand,  in  the  eastern  hemi- 
sphere man  had  emerged  from  the  stone  age  into 
the  age  of  bronze  and  had  thence  advanced  to 


a  high  state  of  culture  many  centuries  before  tht 
Christian  era.  In  Europe  the  progress  of  early 
culture  was  froni  the  south  and  east  to  the 
north  and  west ;  hence  the  emergence  out  of 
the  stone  age  was  accomplished  earlier  in  the 
south  and  east  of  Europe  than  in  the  north 
and  west.  The  period  of  the  stone  age  of  Eu- 
ropean populations  cannot  be  defined  even  ap- 
proximately in  terms  of  chronology.  But  in 
England,   Belgium  and   France,  and  across  the 


Carved  reindeer   horn. 

continent  to  the  shores  of  the  Mediterranean, 
the  men  of  the  stone  age  were  contemporary 
with  animals  now  either  wholly  e.xtinct  or  locally 
extinct,  as  the  mammoth,  woolly  rhinoceros,  cave 
lion,  cave  bear,  etc.  It  is  an  open  question  to 
what  e.xtent  this  change  of  fauna  irnplies  a 
change  of  clmiate ;  but  from  the  geological  con- 
ditions in  which  the  flint  implements  of  the 
rudest  types  occur  it  is  evident  that,  though  ex- 
tensive changes  must  have  taken  place  since  they 
were  deposited  in  the  river  basins,  they  all  belong 
to  the  later  deposits  of  the  Quaternary  period. 
The  stone  implements  of  Europe  are  divided  into 
two  classes  —  Pala;olithic  (or  older  stone)  im- 
plements and  Neolithic  (or  newer  stone)  im- 
plements. The  palaeolithic  implements  are  rude 
in  form,  and  are  all  of  flint,  manufactured  by 
chipping  only.  But  the  neolithic  implements  are 
of  finer  forms,  often  highly  polished,  and  made 
of  many  kinds  of  stone  besides  flint.  The 
palaeolithic  implements  are  found  in  their  origi- 
nal situation  in  the  river  gravels,  in  caves,  and 
in  association  with  bones  of  e.xtinct  animals; 
but  the  neolithic  implements  are  found  in  the 
surface  soil,  in  the  kitchen-middens  of  ancient 
habitations,  and  in  chambered  tombs.  Though 
the  paleolithic  flint  implements  are  so  roughly 
chipped  that  it  is  impossible  to  conjecture  their 
specific  uses,  still  they  present  many  well-marked 
typical  forms ;  some  are  chiefly  flakes  for  cut- 
ting and  scraping;  there  are  pointed  implements, 
almond-shaped  or  tongue-shaped.  The  flint  im- 
plements from  the  caves  present  a  greater  vari- 
ety of  form,  and  are  much  more  carefully  fin- 
ished. From  the  caves  come  also  a  series  of 
implements  of  bone  and  of  carvings  on  bone 
which,  by  their  artistic  character,  contrast 
strongly  with  the  extremely  rude  implements 
with  which  they  are  associated.  The  bone  im- 
plements are  well-made  needles,  awls,  javelin 
or  harpoon  tips,  and  certain  implements  of  rein- 
deer horn  regarded  by  French  archaeologists  as 
instruments  and  emblems  of  rule  —  batons  de 
commandcment  —  which  usually  are  carved  in 
relief  or  ornamented  with  incised  figures  of  ani- 
mals and  occasionally  of  human  figures.  The 
animals,  for  instance,  a  group  of  reindeer  from 
the  cave  of  La  Madelaine,  Dordogne.  are  drawn 
with  wonderful  faithfulness,  freedom  and  spirit. 
The  neolithic  implements  are  axes  and  axe- 
hammers,  knives,  daggers,  spear-tips  and  arrow- 
heads, saws,  chisels,  borers,  and  scrapers.  The 
axes   have    usually   no   perforation    for   a   haft; 
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flint 
dagger. 


they  are  simply  wedges,  the  butt  end  of  which 
was  inserted  in  the  shaft,  or  in  a  socket  of  stag's 
horn  with  a  tenon  on  the  upper  and  mortised  into 
the  shaft.  Some  of  the  long  knives  and  dag- 
gers found  in  Denmark  are  marvels  of  skilful 
workmanship.  The  populations  of  the  neolithic 
time  deposited  their  dead  in  the  cham- 
bers of  dolmens.  The  pottery  found 
in  such  sepulchres  in  Britain  is  gen- 
erally of  a  hard-baked,  dark-colored 
paste;  and  the  vessels  are  mostly 
basin-shaped  and  round-bottomed ; 
the  ornamentation  consists  almost 
wholly  of  straight  lines  at  various 
angles  to  each  other.  Neolithic  man 
in  Europe  did  not  subsist  on  the 
products  of  the  chase  only ;  he  prac- 
tised agriculture  and  had  the  com- 
mon domestic  animals;  these  facts 
appear  from  the  grains  and  seeds  and 
the  animal  remains  discovered  in  the 
haunts  of  these  people.  And  the 
presence  in  the  kitchen-middens  of 
their  sea-coast  haunts  of  the  remains 
of  deep-sea  fishes  is  proof  that  they  possessed 
boats  and  fishing-lines. 

Stone,  Artificial,  a  concreted  material  ap- 
plied to  numerous  purposes,  as  making  building 
blocks,  flagstones,  tiles,  statuary,  vases,  grind- 
stones, sewer-pipcs,  etc.  There  are  many  va- 
rieties, most  of  which  have  a  base  of  hydraulic 
mortar,  with  which  sand  and  pulverized  stone  of 
different  kinds  are  mixed.  See  Cement;  Con- 
crete;   MaSONI!V. 

Stone  Circles,  circles  of  standing  stones 
and  of  small  boulders,  found  throughout  Great 
Britain  and  in  some  places  on  the  continents  of 
Europe,  Asia,  and  Africa.  See  Standing 
Stones. 

Stone  Coal,  a  name  used  to  some  extent 
in  the  United  States  and  in  England  for  anthra- 
cite coal  to  distinguish  it  from  soft  coal  or  bitum- 
inous coal.  On  the  continent  of  Europe  it  is 
more  frequently  used  to  distinguish  the_  older 
(Carbonic)  coals  from  the  later  Mesozoic  and 
Cenozoic  coals  and  lignites. 

Stone-crop,  a  plant,  also  called  live-for- 
ever.    See  Seuum. 

Stone  of  Destiny.  See  Lia-fail. 
Stone-fly,  an  aquatic  neuropternus  insect, 
much  used  as  a  bait  in  trout-fishing  by  anglers. 
These  flies  belong  to  the  platypterous  sub- 
order I'crlaria,  recognized  by  the  hinder  wings 
being  of  large  size,  and  folded,  while  the  tarsi 
are  three-jointed,  and  the  antcnn.-e  or  feelers  arc 
filamentary  in  nature.  The  abdomen  is  pro- 
vided with  a  pair  of  long-jointed  caudal  ap- 
pendages. The  mandibles  are  rudimentary. 
These  flies  and  their  larvse  occur  plentifully  in 
the  neighborhood  of  lakes  and  ponds.  They  arc 
carnivorous,  and  the  larvae  are  aquatic. 

Stone-pine,  a  pine  (Piinis  f>!i>ca).  common 
in  the  south  of  Italy,  and  often  introduced  into 
pictures  of   Italian  iandscapes.     See   Pine. 

Stone  River,  or  Murfreesboro.  After 
the  battle  of  Perryville  (q.v.)  7-8  Oct. 
1862,  and  Gen.  Bragg's  retreat  from  Kentucky 
into  b'ast  Tennessee,  Bragg  was  authorized  by 
the  Confederate  governmeiU  to  make  a  move- 
incnt  iiuo  .Middle  Tennessee,  and  late  in  Novem- 
ber had  gathered   his   army   at  and   near   Mur- 


freesboro, on  Stone  River,  33  miles  southeast 
of  Nashville.  \\'heeler's  cavalry  covered  his 
front,  its  pickets  within  10  miles  of  Nashville. 

Gen.  W.  S.  Rosecrans,  who  had  succeeded 
Gen.  Buell  in  command  of  the  Army  of  the 
Ohio,  27  October,  made  some  changes  in  the 
organization  of  the  army,  henceforth  to  be 
known  as  the  Army  of  the  Cumberland ;  which 
was  composed  of  the  Fourteenth  Army  corps. 
The  corps  was  divided  into  three  wings;  the 
right  wing,  of  three  divisions,  under  Gen.  .-V.  ^IcD. 
McCook,  the  centre  of  five  divisions,  under 
Gen.  Geo.  II.  Thomas,  and  the  left  wing,  three 
divisions,  under  Gen.  T.  L.  Crittenden.  On  26 
December  Rosecrans,  with  56,000  men,  advanced 
from  Nashville  in  three  columns,  the  right,  under 
McCook,  by  the  Nolensville  pike,  the  centre, 
under  Thomas,  first  on  McCook's  right  by  the 
Franklin  pike  and  subsequently  on  his  left ;  and 
the  left,  under  Crittenden,  by  the  Murfrecs- 
Ijoro  turnpike.  Opposition  was  encountered 
from  Wheeler's  cavalrj-  and  Bragg's  outposts  at 
Nolensville,  La  Vergne,  and  Stewart's  Creek 
bridge;  and  there  was  some  delay  caused  by 
rain  and  bad  roads ;  but  at  night  of  the  29th 
Crittenden  was  close  up  to  Murfreesboro, 
and  under  Rosecrans'  orders  to  occupy  the  place 
he  threw  a  brigade  across  Stone  River,  two 
brigades  were  crossing  the  stream,  and  two 
divisions  were  under  orders  to  follow,  when  the 
movement  was  suspended  by  Rosecrans,  and 
the  brigade  recalled,  after  a  sharp  skirmisli  with 
a  brigade  of  Bragg's  troops.  Thomas  came 
up  on  Crittenden's  right,  but  McCook  was  de- 
layed until  the  next  day,  and  after  some  severe 
fighting,  in  which  he  lost  135  killed  and  wounded, 
he  took  position  on  the  right  of  Rosecrans' 
army,  witli  his  left,  Sheridan's  division,  on  tlie 
Wilkinson  pike  and  with  Davis*  division  on  the 
right  of  Sheridan.  At  first  R.  W.  Johnson's 
division  was  in  reserve,  but  when  McCook  as- 
certained that  the  Confederate  left  overlapped 
him,  Johnson  was  brought  up  on  tlie  right  of 
Davis.  Thomas  rested  his  right,  Ncgley's  divi- 
sion, on  the  Wilkinson  pike,  connecting  with 
Sheridan.  Crittenden's  left  rested  on  Stone 
River,  with  his  right  across  the  Nashville  and 
^lurfreesboro  pike  connecting  with  Thomas. 

Gen.  Wheeler  had  promptly  informed  Gen. 
Bragg  on  the  morning  of  the  26th  that  Rose- 
crans v/as  on  the  marcli,  upon  which  Gen. 
Hardee's  corps  was  ordered  in  from  Triune, 
and  Wheeler  was  directed  to  protect  its  flank, 
impede  the  Union  advance  and,  when  hard 
pressed,  fall  back  upon  the  main  body  of  the 
Confederate  army,  which  was  to  give  battle 
in  front  of  Murfreesboro.  Hardee's  corps,  con- 
sisting of  the  divisions  of  Breckinridge  and 
Cleburne,  with  John  K.  Jackson's  brigade  as  a 
reserve,  made  up  Bragg's  right  wing ;  its  right 
rested  on  the  Lebanon  pike,  north  of  Murfrees- 
boro, its  left  on  the  Nashville  road.  Wheeler's 
cavalry  was  on  the  right.  Polk's  corps  —  the 
divisions  of  Withers  and  Cheatham — was  on 
llardoe's  left,  connecting  with  it  on  Stone 
River;  McCown's  division  of  K.  Kirl)y  Smith's 
corps,  which  at  first  was  held  in  reserve  cast  of 
the  river,  was  ordered  on  the  night  of  the  29th 
to  cross  over  and  extend  Polk's  left;  so,  on 
the  night  of  Ihc  3olh.  Hardee's  corps  was  cast 
of  Stone  River  and  Polk's  corps  and  McCown's 
division  west  of  it.  The  two  armies  bivouacked 
opposite  each  other;  west  of  tlic  river  they  were 
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not  over  500  yards  apart.  Rosecrans  had  on 
his  rolls  56,000  men,  of  wliom  43,400  -were  to 
become  engaged;  Bragg  51,000,  of  whom  37,700 
were  to  be  carried  into  action. 

While  Rosecrans  was  taking  position  on  the 
30th  Wheeler's  cavalry  was  raiding  his  rear. 
Wheeler,  with  seven  regiments  of  cavalry  and  a 
part  of  a  battery,  started  from  Bragg's  right, 
on  the  Lebanon  pike,  about  midnight  of  the 
29th.  crossed  Stone  River  at  Jefferson,  after 
daylight,  and  attacked  Starkweather's  brigade, 
by  which,  after  a'  sharp  fight,  he  was  repnlsed, 
with  a  loss  to  Starkweather  of  122  men,  most  of 
them  prisoners,  but  he  captured  and  burned  part 
of  the  brigade  train.  He  then  marched  for 
La  \'ergne,  picking  up  stragglers  and  burning 
wagons,  and  reaching  La  Vergne  at  noon  of  the 
30th,  attacked  and  captured  the  immense  sup- 
ply-train of  McCook's  command,  which  he 
burned,  took  and  paroled  over  700  prisoners 
and,  pushing  on  to  Rock  Spring,  attacked,  cap- 
tured and  destroyed  another  large  train.  He 
then  marched  to  Nolensville,  capturing  large 
trains,  stores,  and  arms,  and  about  300  prisoners, 
who  were  paroled ;  halted  near  Nolensville  for 
a  short  rest;  and  at  2  .'\.m.  of  the  31st  resumed 
his  march  and  joined  the  left  of  the  army,  then 
engaged.  He  had  made  a  complete  circuit  of 
the  rear  of  Rosecrans'  army,  had  taken  and 
paroled  over  1,000  prisoners,  and  destroyed  over 
$1,000,000  worth  of  stores,  leaving  miles  of  road 
strewn  with  burning  wagons.  He  brought  back 
with  him  nearly  5.000  stand  of  small  arms. 

According  to  Rosecrans'  plan  of  battle,  !Mc- 
Cook  was  to  hold  fast  on  the  right  and  keep 
back  Bragg's  left  in  his  front,  while  Thomas 
and  the  right  division  of  Crittenden  were  to 
open  the  battle  on  the  morning  of  the  31st  with 
skirmishing,  and  to  engage  Bragg's  centre  and 
left  as  far  as  the  river,  and  Van  Cleve's  and 
W'ood's  divisions  of  Crittenden's  wing  were  to 
cross  Stone  River  and  attack  Bragg's  right,  to 
drive  it  back  through  jMurfreesboro,  and  into 
the  open  country  toward  Salem.  Tliomas  was 
to  take  up  the  movement  on  Crittenden's  right. 
The  attack  was  to  commence  at  7  a.m.  ;  Van 
Cleve's  and  W'ood's  divisions  had  been  massed 
on  the  left ;  Van  Cleve's  skirmishers  had  crossed 
the  stream,  and  one  of  his  brigades  had  followed 
and  formed  line  and  the  rest  were  in  motion, 
when  the  roar  of  battle  came  up  from  the  right, 
the  movement  on  Bragg's  right  was  abandoned. 
Van  Cleve  was  recalled,  and  Rosecrans  was 
obliged  to  yield  his  plan  of  battle  to  one  laid 
down  by   Bragg. 

Bragg  had  determined  to  attack  and  turn 
Rosecrans'  right  at  daybreak,  and  for  that  pur- 
pose, leaving  Breckinridge's  division  to  hold  the 
right  against  Rosecrans'  left,  Hardee  was  or- 
dered to  march  Cleburne's  division  from  the 
right  to  the  left,  take  command  of  that  and  of 
McCown's  division,  and  open  the  fight  at 
daybreak  by  an  attack  upon  McCook's  right. 
Hardee's  attack  was  to  be  followed  up  by 
Polk's  divisions  in  succession  to  the  right,  the 
move  to  be  made  by  a  constant  wheel  to  the 
right  on  Polk's  flank  on  the  river,  as  a  pivot, 
the  object  being  to  force  Rosecrans  back  on 
Stone  River,  gain  the  roads  in  his  rear,  and 
cut  him  off  from  his  base  of  operations  and 
supplies  by  the  Nashville  pike.  On  the  night  of 
the  30th  Hardee  led  Cleburne's  division  to  the 
left  and  placed  it  in  rear  of  McCown.    At  day- 


break McCown  advanced  and  fell  upon  the 
right  of  R.  W.  Johnson's  division  while  the  men 
were  preparing  breakfast.  The  skirmishers  had 
seen  the  advance  and  had  resolutely  opposed  it, 
while  the  main  line  was  preparing  to  meet  the 
shock.  The  skirmish-line  was  driven  in  by  the 
impetuous  Confederate  advance,  2nd  McCown. 
swinging  to  the  right,  overlapped  Johnson's 
right,  soon  overcame  the  two  brigades  holding 
the  first  line,  captured  most  of  their  artillery, 
and  swept  them  from  the  field.  !MeCown's  first 
movement  had  diverged  somewhat  to  the  left, 
leaving  an  opening  between  his  right  and  the 
left  of  Wither's  division,  into  which  Cleburne's 
division  sprang,  and  then  advanced  on  Davis' 
division,  and  it  was  severely  engaged  with  Davis 
when  Johnson  g-ave  way.  upon  which  McCown 
turned  one  of  his  brigades  upon  Davis*  flank. 
Davis  changed  front  on  his  right,  to  meet  Mc- 
Cown, made  counter  attacks  upon  Cleburne  in 
his  front,  and  repulsed  some  of  Cleburne's  fierce 
assaults,  but  was  finally  forced  back  with  great 
loss,  with  a  part  of  Sheridan's  division  on  his 
left.  Sheridan  also  changed  front  to  meet  at- 
tacks upon  his  flank;  but  after  desperate  fight- 
ing, making  three  successive  stands  and  re- 
pulsing some  furious  assaults,  he  was  obliged 
to  fall  back  upon  the  divisions  of  Negley  and 
Rousseau  of  Thomas'  command,  on  the  left  of 
the  Wilkinson  pike ;  and  upon  those  and  Sheri- 
dan, Polk's  two  divisions  of  Withers  and 
Cheatham  fell  with  great  force,  attacking  them 
in  front,  left  flank,  and  rear,  causing  them  to 
fall  back  in  rear  of  Crittenden's  line.  The  en- 
tire right  and  centre  of  the  L'nion  line  had 
now  been  driven  back  beyond  the  Wilkinson 
pike,  and  Rosecrans  made  heroic  efforts  to 
stem  the  tide  setting  against  him  and  hold  the 
Nashville  pike,  his  only  remaining  connection 
with  Nashville,  and  on  which  were  all  his  trains. 
Everything  was  rallied  on  a  new  line  covering 
this  road,  and  Van  Cleve's  division  of  Critten- 
den's wing  was  brought  up.  There  was  another 
fierce  struggle,  but  the  Confederate  attack  was 
repulsed,  with  Rosecrans'  right  and  centre 
thrown  back  at  a  right  angle  to  its  position  of 
the  morning,  and  with  Bragg's  line  also  at  a 
right  angle  to  his  original  line,  the  left  of 
Rosecrans  and  the  right  of  Bragg  resting  on 
Stone  River.  It  was  now  past  noon ;  Bragg 
held  a  large  part  of  the  field,  with  many  pris- 
oners, guns,  wagons,  and  ammunition,  and  the 
dead  and  wounded  of  both  armies ;  but  Rose- 
crans still  held  the  road  to  Nashville.  Bragg 
had  made  persistent  efforts  to  crush  the  left 
of  the  L'nion  line,  where  it  rested  near  Stone 
River,  and  Polk's  corps  had  been  bloodily  re- 
pulsed in  several  assaults  on  that  part  of  the 
L^nion  line.  Another  eft'ort  was  now  made.  At 
10  A.M.  Bragg  had  ordered  Breckinridge  to 
send  one  brigade  and,  soon  after,  a  second  to 
reinforce  Hardee ;  but  when  Bragg  was  in- 
formed that  Rosecrans'  left  was  crossing  the 
river  to  attack  Breckinridge  the  order  was 
countermanded.  It  was  ascertained  that  the  in- 
formation of  an  attack  upon  Breckinridge  was 
incorrect ;  upon  which  Bragg  ordered  Breck- 
inridge to  send  two  brigades  to  report  to 
Hardee,  and  soon  after  gave  him  a  second  or- 
der— to  leave  one  brigade  east  of  Stone  River 
and  march  with  the  rest  of  his  command  to 
Hardee's  support.  When  the  brigades  of 
Adams  and  Jackson  crossed  Stone  River  Hardee 
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iiad  been  checked  and  thrown  back,  and  tlie  two 
brigades  were  sent  to  Polk,  wlio  was  still  as- 
sailing Rosecrans'  left.  The  two  brigades,  the 
right  of  their  line  resting  on  Stone  River,  went 
forward,  relieved  part  of  Cheatham's,  and  be- 
came hotly  engaged,  but  were  driven  back  with 
great  slaughter,  some  regiments  losing  more 
than  half  their  inen.  As  they  were  falling  back 
Breckinridge  came  up  with  the  brigades  of 
Predion  and  Palmer,  which  were  sent  forward 
and  speedily  repulsed.  Cannonading  continueu 
until  nightfall,  when,  exhausted  by  a  conflict  of 
full  ten  hours'  duration,  rarely  surpassed  for 
its  continued  intensity  and  the  heavy  losses 
sustained,  both  armies  sank  to  rest. 

While  Bragg's  infantry  and  artillery  were 
breaking  the  Union  lines  and  forcing  them  back, 
his  cavalry  under  Gen.  Wharton,  with  part  of 
McCown's  infantry  were  engaged  on  Rosecrans' 
right  and  rear,  inflicting  losses  in  killed  and 
wounded,  capturing  guns  and  wagons,  and  tak- 
ing nearly  2.000  prisoners. 

Rosecran's  losses  during  the  day  had  been 
appalling,  and  when  night  came  he  was  in 
some  doubt  whether  to  remain  on  the  field.  He 
says :  "After  a  careful  examination  and  free 
■consultation  with  corps  commanders,  followed 
by  a  personal  examination  of  the  ground  in 
rear  as  far  as  Overall's  Creek,  it  was  deter- 
mined to  await  the  enemy's  attack  in  that  posi- 
tion, to  send  for  the  provision  train,  and  order 
up  fresh  supplies  of  ammunition,  on  the  arrival 
of  which,  should  the  enemy  not  attack,  offensive 
operations  were  to  be  resumed."  There  was  a 
readjustment  of  the  line,  the  left  was  drawn 
back,  though  still  resting  on  Stone  River,  and  the 
right  and  centre  grasped  more  firmly  the  Nash- 
ville road.  On  the  morning  of  i  Jan.  1863 
Bragg  began  to  demonstrate  with  infantry  and 
artillery,  and  again  Wheeler's  and  Wharton's 
two  brigades  of  cavalry  sought  the  rear  of  the 
Union  line.  They  attacked  a  large  train  near 
La  Vergne,  capturing  part  of  it  and  a  piece  of 
artillery,  and  informed  Bragg  that  heavy  trains 
were  moving  toward  Nashville,  some  loaded, 
and  all  the  ambulances  filled  with  wounded- 
Early  in  the  morning  Van  Clevc's  division, 
commanded  by  Col.  S.  Bcatty,  supported  by 
Grose's  brigade,  was  thrown  across  the  river 
from  the  left,  and  formed  line  on  a  hill  in  front 
of  Breckinridge,  who  had  resumed  his  position 
on  that  side,  on  Bragg's  right.  During  the 
morning  of  the  2d  there  was  quiet  along  the 
lines  except  on  Rosecrans'  left,  where  there  was 
some  shelling,  but  there  were  indications  that 
Bragg  w-as  meditating  an  attack  upon  Rose- 
crans' left,  and  preparations  were  made  to  meet 
it,  Davis'  division  being  ordered  from  the  right 
to  the  left  and  some  changes  made  on  that  flank. 
From  his  beadiiuartcrs  west  of  the  river  Bragg 
had  seen  that  Polk's  line  cmild  be  enfiladed 
by  artillery  placed  on  the  hill  occupied  by  the 
right  of  Van  Cleve's  division,  and  after  noon 
Breckinridge  was  ordered  to  take  the  hill  and 
occupy  it  with  his  artillery.  The  two  brigades 
that  yet  remained  west  of  Stone  River  were  re- 
turned to  Breckinridge,  and  he  was  reinforced 
by  2,000  of  Wharton's  and  Pcgram's  cavalry  and 
■•^omc  artillery.  I?reckinridge  formed  his  divi- 
sion in  two  lines,  two  brigades  in  each,  with 
two  batteries  of  artillery  in  rear.  He  had,  ex- 
cluding the  cavalry,  which  came  too  late  to  take 
an  active  part,  about  4,500  men.     The  distance 


to  be  traversed  was  about  1,600  yards.  At  4 
P.M.  the  signal-gun  was  fired,  and  the  four 
brigades  advanced  to  the  attack.  After  a  severe 
fight  the  two  right  brigades  of  Van  Cleve's 
division  were  broken  and  driven  from  the  hill 
and  toward  the  river.  Bragg's  order  had  been 
fully  obeyed,  but  the  Confederates,  exultant 
with  success,  did  not  stop  at  the  hill,  but  pur- 
sued the  broken  Union  fragments,  and  as  ihey 
•leared  the  river  a  few  of  them  crossed  it. 
Alajor  John  Mendenhall,  who  had  hurriedly 
massed  58  guns  on  a  commanding  position  on 
the  west  bank  of  the  river,  opened  fire  with 
all  the  guns  upon  the  somewhat  massed  column, 
the  infantry  added  their  fire,  and  Breckinridge's 
attack  was  repulsed.  That  part  of  \'an  Cleve's 
line  that  had  not  been  driven  across  the  river 
attacked  the  fleeing  Confederates,  a  Union  bri- 
gade, without  orders,  crossed  the  river  in  pur- 
suit, and  the  Confederates  were  driven  back  to 
the  position  from  which  they  had  advanced  with 
a  loss  of  four  guns  and  over  1,700  killed  and 
wounded  of  the  4.500  engaged.  It  was  night, 
and  Davis'  and  Woods'  divisions  were  sent 
across  and  intrenched  on  the  hill  that  had  been 
the  point  of  contention.  A  cold  and  heavy 
rain-storm  marked  the  3d,  and,  fearing  a  rapid 
rise  in  the  river,  Rosecrans  withdrew  all  his 
troops  from  the  eastern  side  of  it.  No  other 
movement  was  made  on  the  lines,  the  day 
passed  in  comparative  quiet,  and  at  night  Bragg, 
under  the  erroneous  impression  that  Rosecrans 
was  receiving  reinforcements,  marched  for 
Tullahoma,  36  miles  distant.  The  4th  was  oc- 
cupied by  Rosecrans  in  burying  the  dead,  and 
on  tlie  5th  his  army  occupied  Murfrecsboro.  The 
Union  loss  in  the  battle,  including  53  killed  and 
259  wounded  in  minor  engagements  between 
Nashville  and  Stone  River,  was  1,730  killed, 
7,802  wounded,  and  3,717  missing,  an  aggregate 
of  13.249.  The  Confederate  loss  was  1,294 
killed,  7,945  wounded,  and  about  2.200  missing. 
Consult,  'Official  Records,'  \'ol.  XX.;  Van 
Home,  'History  of  the  Army  of  the  Cumber- 
land,' Vol.  I.;  Stevenson,  'Battle  of  Stone 
River';  The  Century  Company's  'Battles  and 
Leaders  of  the  Civil  War,'    Vol.   III. 

E,    A.    C.\RM.\M. 

Stone  Worship,  a  form  of  fetishism  which 
has  persisted  in  the  religions  of  some  cultivated 
races.  The  ancient  Germans  and  Gauls  paid 
reverence  to  stones:  St.  Eligius  (Eloi),  bishop 
of  Noyon,  exhorts  his  Frisian  converts  against 
this  practice:  "Let  no  Christian  presume  to  set 
lights  or  to  say  prayers  (n-Jdcrc  tola)  at  fanes 
or  rocks  or  fountains  or  trees:"  and  throughout 
the  Middle  Ages  the  Church  never  ceased  to 
condemn  the  practice  of  addressing  prayers  or 
vows  to  stones  —  voIidii  zvzrrc  ad  hpidcm  vcl 
ad  (jmimliln-lmii.  All  the  great  nations  of  an- 
li(|uity worshipped  stones:  at  Pliar;e  in  Achaia, 
according  to  I'ausania.s,  30  square  stones  were 
worshipped;  and  he  adds  that  in  earliest  times 
"rude  stones,  instead  of  images,  received  divine 
honors."  Meteorites  have  ever  been  special  ob- 
jects of  worship:  such  was  the  stone  symbol  of 
Diana  at  Ephesus,  of  the  sim-god  at  Emcsa  in 
Syria,  of  .Mars  at  Rome;  such  too  was  the 
Kaaba  at  Mecca.  As  stones  are  in  India  set  up 
standing  in  groups  as  representing  deities,  Tylor 
conjectures  that  menhirs,  cromlechs,  and  dol- 
mens may  have  had  a  like  signification. 


STONECHAT  — STONEHENGE 


Stone'chat,  a  small  and  pretty  European 
non-migratory  bird  (Motacilta  rubicola).  closely 
related  to  the  American  bluebird  and  the  fami- 
liar English  wheat  ear.  It  is  chiefly  terrestrial 
in  its  habits. 

Stoneham,  ston'am,  J^Iass.,  town  in  Middle- 
sex County ;  on  the  Boston  &  Maine  Railroad ; 
II  miles  north  by  west  of  Boston.  It  was  in- 
corporated and  became  independent  of  the  ad- 
joining towns,  in  1725.  It  has  several  large 
manufacturing  establishments,  among  which  are 
boot  and  shoe  factories,  machine  shops,  box- 
factory,  tanneries,  and  a  furniture  factory.  It 
has  a  number  of  fine  residences,  six  churches, 
23  elementary  school  buildings,  a  high  school, 
and  a  public  library.  There  are  a  national  and 
a  savings  bank ;  the  national  bank  has  a  capital 
of  $50,000.     Pop.   (1890)  6,155;   (1900)  6,197. 

Stonehenge,  ston'henj,  a  notable  example 
of  the  ancient  stone  circles,  situated  in  Salis- 
bury Plain,  Wiltshire,  England,  about  seven 
miles  north  of  Salisbury  and  within  two  miles 
of  the  town  of  Amesbury.  The  structure  con- 
sists of  two  concentric  circles  of  upright  stones 
surrounding  two  concentric  ellipses,  the  whole 
surrounded  by  a  double  earth  wall  and  ditch, 
about  370  yards  in  circumference.  There  is  an 
entrance  at  the  northeast  which  proceeds  in  the 
form  of  an  avenue,  guarded  on  each  side  by  a 
wall  and  a  ditch,  for  a  distance  of  594  yards, 
after  which  it  divides,  one  branch  going  east- 
ward up  a  hill,  between  two  groups  of  burial 
mounds  or  barrows,  and  the  other  branch  lead- 
ing northwest  to  the  cursus  or  race-course,  about 
300  yards  distant.  The  outer  earth-wall  is  15 
feet  high,  the  ditch  30  feet  wide,  and  the  avenue, 
at  the  entrance,  15  feet  wide.  The  outer  circle 
is  about  105  feet  in  diameter,  and  consisted  when 
complete  of  60  stones,  30  uprights,  and  30  hori- 
zontal imposts  between  them.  The  upright 
stones  are  about  16  feet  high,  and  six  or  seven 
leet  thick.  Of  the  original  60  there  remain  iz 
stones,  being  17  uprights  in  position,  seven 
prostrate,  and  eight  imposts.  At  the  avenue 
entrance  there  are  II  uprights  remaining  with 
five  imposts.  The  uprights  of  the  outer  circle 
were  placed  about  four  feet  apart,  with  the  im- 
posts fitted  to  them  continuously  at  their  top, 
each  upright  bearing  a  vertical  peg  at  each 
side,  into  which  fitted  a  mortise  in  the  end  of 
the  horizontal  impost.  The  imposts  are  on  an 
average  about  10  feet  long,  3J<^  feet  wide,  and 
2  feet  8  inches  deep.  There  is  a  space  between 
the  outer  and  the  inner  circles  of  from  8  to  g 
feet  forming  a  walk  300  feet  in  circumference. 
The  number  of  uprights  composing  the  inner 
circle  has  been  stated  variously,  the  different 
figures  ranging  from  40  to  60;  there  were  no 
imposts  in  the  inner  circle  and  the  height  of 
the  stones,  judging  from  the  II  still  standing, 
seems  to  have  been  about  six  feet.  This  cir- 
cle, like  the  first,  has  an  opening  to  the  north- 
east, opposite  the  entrance.  But  unlike  the 
outer  circle,  it  is  composed,  not  of  hewn  sand- 
stone, but  of  smaller  rocks,  seemingly  boulders 
brought  from  a  distance.  Within  tlie  inner  cir- 
cle and  about  the  same  distance  from  it  as  the 
outer  circle  stands  the  first  oval,  an  incomplete 
oval,  in  the  shape  of  a  huge  horse-shoe  with 
Its  open  end  facing  the  entrance  at  the  north- 
east. The  first  oval  consists  of  five  groups  or 
trilithons,  each  trilithon  being  composed  of  two 


uprights  with  an  impost  at  the  top  completely 
covering  their  upper  edges.  The  five  trilithons 
are  thus  independent  and  not  connected  by  con- 
tinuous imposts.  Their  size  gradually  rises  from 
east  to  west,  the  largest  being  the  grand  cen- 
tral trilithon  in  the  closed  end  of  the  ellipse, 
and  the  smallest,  about  16  feet  high,  those  near- 
est the  entrance.  The  height  of  the  central 
trilithon,  with  impost,  is  28  feet,  the  pillar  stones 
being  about  23  feet  above  ground,  and  the  impost 
about  four  feet  thick.  Other  dimensions  of 
this  trilithon  are:  Length  of  impost,  15  feet; 
breadth,  4><  feet;  breadth  of  uprights,  7;^  feet; 
thickness,  4  feet.  The  other  four  trilithons  stood 
two  and  two  facing  each  other.  Only  two 
of  these  five  groups  are  now  perfect.  One  of 
the  pillars  of  the  central  trilithon,  fallen,  is 
broken  into  three  pieces ;  the  impost  though 
fallen  is  intact,  and  the  remaining  upright  is 
nine  feet  out  of  the  perpendicular.  Of  the  two 
trilithons  of  the  west  side  the  one  nearer  the 
centre  fell  outward,  entire,  in  1797;  though  pros- 
trate the  stones  are  intact.  The  other  trilithon 
on  the  west  broke  up  at  an  earlier  date ;  one  of 
its  pillar  stones  remain  standing  —  the  other 
and  the  impost  lie  at  its  foot,  broken.  The 
trilithons  of  this,  the  outer  ellipse,  are  of  hewn 
sandstone  like  the  stones  in  the  exterior  circle. 
Within  this  outer  ellipse  is  a  smaller  one  of  the 
same  shape,  wth  the  opening  facing  the  north- 
east, but,  like  the  inner  circle,  composed  not  of 
tool-dressed  sandstone,  but  of  bluestone  boul- 
ders, and,  also  like  the  inner  circle,  without  im- 
posts. The  stones  employed  in  the  smaller 
ellipse  are  on  an  average  about  a  foot  to  a  foot 
and  a  half  taller  than  those  in  the  smaller 
circle ;  they  are  set  at  intervals  of  about  five  to 
six  feet.  Within  the  inner  oval,  at  its  upper 
end,  in  front  of  the  central  trilithon,  is  a  slab 
of  coarse-blue  marble,  16  feet  long,  4  feet 
broad,  and  20  inches  thick.  This  is  commonly 
spoken  of  as  the  altar  stone.  The  cursus  at  the 
end  of  the  western  branch  of  the  avenue  of  ap- 
proach is  a  stretch  of  flat  land,  about  l.)4  miles 
long  and  no  yards  across.  It  is  bounded  by 
parallel  banks  and  ditches  and  is  rectangular  in 
shape,  with  a  flat  mound  stretching  across  its 
eastern  end.  There  is  a  smaller  cursus  a  little 
to  the  north  and  barrows  lie  all  around.  Within 
the  avenue  of  approach  there  is  a  large  upright 
which  has  been  nicknamed  the  Friar's  Heel.  It 
is  16  feet  high  and  is  supposed  to  be  a  bowing- 
stone. 

The  purpose  of  Stonehenge,  its  time  of  erec- 
tion, and  the  race  or  races  which  built  it,  will 
probably  never  be  known  with  certainty.  Despite 
the  eft'orts  of  the  numerous  archaeologists  who 
have  given  it  their  attention,  nothing  in  the 
nature  of  proof  has  been  found  for  anyone  of 
the  various  theories.  It  is  generally  accepted 
as  an  extraordinary  development  of  the  stone 
circles  (q.v.)  found  throughout  Great  Britain 
and  in  parts  of  France  and  Scandinavia.  For  a. 
long  time  these  circles  were  known  as  Druidical 
Rings,  and  Stonehenge  was  regarded  as  prob- 
ably the  head  temple  of  Druidical  worship.  This- 
theory,  however,  has  been  discredited  recently 
on  account  of  the  discovery  that  many  other  of 
these  monuments,  also  supposed  to  be  of  Druid- 
ical origin,  were  of  a  sepulchral  nature.  The 
circular  form  of  the  monument  has  suggested 
to  some  writers  that  it  was  connected  with  a 
worship  of  the  sun.     By  others  it  has  been  at- 
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tribiitcd  to  tlic  Phnetiiciaiis,  the  RcIs.t,  tlie  Sax- 
ons, and  the  Danes.  It  lias  been  called  a  martial 
court  of  justice  —  a  battle  ring  for  judicial  com- 
batants—  a  shrine  to  Buddha,  a  temple  to  ser- 
pent worship,  and  a  monument  of  victory.  The 
theory  most  widely  accepted  is  that  it  is  a  burial 
ground  or  a  temple  connected  with  burial  cere- 
monies fo""  some  ancient  people  who  inhabited 
at  some  time  the  greater  part  of  Great  Britain 
and  who  either  emigrated  from  or  to  the  shores 
of  France  and  Scandinavia.  The  fact  that 
Stonehenge  is  the  centre  of  a  region  numerous 
in  barrows,  and  that  this  is  true  of  all  the 
other  great  stone  circles  or  standing  stones 
seems  to  bear  out  the  likelihood  of  its  connec- 
tion with  the  burial  ceremony.  Sir  John  Lub- 
bock assigns  its  date  as  that  of  the  Bronze  Age, 
basing  his  beliefs  on  the  character  of  the  con- 
tents found  in  the  surrounding  barrows  and 
upon  the  evidences  of  tool-work  upon  the  stones 
of  the  outer  circle  and  outer  ellipse.  This  latter 
fact,  however,  is  interpreted  by  others  merely 
as  an  indication  that  the  other  portions  of  the 
structure  are  of  much  older  date. 

Stonehenge  is  first  mentioned  in  the  9th  cen- 
tury by  Hennius,  who  states  that  it  was  erected 
in  the  5th  century  by  Ambrosius,  the  last  Briton 
king,  aided  by  the  magician  Merlin,  to  com- 
memorate the  460  Briton  nobles  who  were 
H  treacherously  murdered  at  that  spot  by  Hengist, 
the  Sa.xon.  This  legend  is  repeated  by  Henry  of 
Monmouth  in  his  'Historia  Britonum,*  in  the 
I2th  century,  and  then  by  numbers  of  the  his- 
torians of  the  Middle  Ages.  The  first  history 
of  Stonehenge,  written  by  Inigo  Jones  and 
published  in  1655,  speaks  of  the  structure  as  a 
Roman  temple  and  deprecates  its  demolition  by 
the  country-folk  of  the  neighborhood,  who  re- 
moved portions  of  the  fallen  stones  to  build 
bridges,  make  mill-stones  and  for  such  like 
uses.  (See  Stone  Circles.)  Consult:  Davies, 
'Celtic  Researches'  (1804)  and  'Mythology  of 
the  Druids'  (1809)  ;  Gidley.  'Stonehenge  Viewed 
in  the  Light  of  Ancient  History,'  etc.  (1877)  ; 
Sir  Henry  James,  'Plans  and  Photographs  of 
Stonehenge'  (1867)  :  Long,  'Stonehenge  and  its 
Barrows'  (1876);  Sir  John  Lubbock,  'Prehis- 
toric Times'  (ed.  1898")  :  and  William  Stukeley, 
•Stonehenge  and  Abury'    (1840). 

Stoneman,  ston'man,  George,  American 
soldier:  b.  Busti,  N.  Y..  S  Aug.  i8jj;  d.  Buffalo, 
N  Y.,  s  Sept.  1894.  He  was  graduated  at  West 
Point  in  1846,  served  on  the  Pacific  coast 
(1847-57),  in  1855  was  promoted  captain,  and 
until  1861  was  on  duty  mainly  in  Te.\as.  Early 
in  1861,  while  in  command  of  Fort  Brown  in 
that  State,  he  was  ordered  by  Gen.  Twiggs  to 
surrender  to  the  Confederates.  He  refused, 
icuated  the  fort,  and  with  his  men  sailed  by 
'  ;imer  to  New  Y'ork.  In  August  1861  he  be- 
came brigadier-general  of  volunteers  and  chief 
of  cavalry  in  the  Army  of  the  Potomac,  and 
commaiidcd  the  cavalry  in  the  Peninsula  Cam- 
paign of  l8()j  (ii.v. ),  distinguishing  himself  at 
the  battle  of  Williamsburg  (C|v.).  In  Xovem- 
ber  i,%j  he  was  promoted  major-general  of 
volunteers,  having  already  been  placed  in  com- 
mand of  the  Third  Corps,  which  he  led  at  the 
battle  of  I'Vedericksburg.  He  led  a  cavalry  raid 
toward  Richmond  during  the  Chancellorsville 
campaign.  In  April  1864  he  took  command  of  a 
cavalry  corps  in  the  .Army  of  the  Ohio,  .ind 
during    the    Atlanta    campaign    made    another 


notable  raid  (see  Stonem.\x's  M.\roN  R.\id>. 
At  Clinton,  (ja.,  he  was  captured  in  July  1804, 
and  for  three  months  was  kept  a  prisoner,  in 
December  1864  he  made  his  third  important 
raid  (.see  Stoneman's  R.md  from  E.\st  Tennes- 
see INTO  Southwestern  Virgini.v)  ;  and  in  the 
following  March  he  entered  upon  still  another 
of  these  remarkable  incursion.<-  into  Confederate 
territory.  (See  Stonem.^n's  R.mu  in  E.\st  Ten- 
nessee, Southwest  \'irgini.\j  and  Westerm 
North  Carolina.)  In  1871,  having  received 
several  brevets  in  the  regular  army,  he  retired 
from  the  service  and  settled  in  California,  where 
for  six  years  he  served  as  a  railroad  commis- 
sioner, and  from  1883  to  1887  was  governor  of 
the  State,  to  which  office  he  was  elected  by  the 
Democratic  party. 

Stoneman's  Macon  Raid.  When  Gei. 
Sherman  was  operating  against  Atlanta  he  o.'- 
dered  all  his  available  cavalry  to  prepare  for  a 
blow  at  the  Macon  Railroad,  simultaneously  with 
the  movement  of  the  Army  of  the  Tennessee 
toward  East  Point.  Gen.  Stoneman,  with  5,000 
cavalry,  was  to  move  by  the  left  around  Atlanta 
to  McDonough,  and  Gen.  E.  M.  McCook  with 
two  divisions  of  3,500  men,  by  the  right  on  Fay- 
etteville ;  and  on  the  night  of  28  July  1864  Stone- 
man and  McCook  were  to  meet  on  the  Macon 
Railroad,  near  Lovejoy's  Station,  and  destroy  it 
in  the  most  effectual  manner,  (jn  the  morning 
of  the  27th  both  cohinms  started.  McCook  on 
the  right,  with  3.200  men  and  8  guns,  marched 
down  the  west  bank  of  the  Chattahoochee,  laid 
a  pontoon-bridge  near  Riverton  and  crossed^ 
and  moving  on  Palmetto  Station,  on  the  West 
Point  Railroad,  tore  up  some  two  miles  of  the 
track,  and  went  on  to  Fayetteville,  where  he  cap- 
tured about  250  prisoners,  500  wagons,  whic'.i 
he  burned,  and  800  mules,  a  greater  part  of  these 
he  killed,  and  then  pushed  on  to  the  Macon 
Railroad  at  Lovejoy's  Station,  about  seven  miles 
below  Jonesboro,  and  30  from  Atlanta.  He 
hoped  here  to  meet  Stoneman,  but  heard  noth- 
ing of  him.  destroyed  the  depot,  the  railroad  to 
some  extent,  burned  army  trains,  and  was  prose- 
cuting his  work  in  the  destruction  of  the  road, 
when  he  was  driven  off  it  by  a  considerable 
Confederate  force,  and  still  hearing  nothing 
from  Stoneman,  endeavored  to  return  and  re- 
cross  the  Chattahoochee  by  marching  southwest, 
and  had  reached  Newnan.  on  the  West  Point 
Railroad,  on  the  30tb,  where  he  encountered  an 
infantry  brigade,  coming  from  the  south  and 
at  the  same  time  was  attacked  in  rear  by  Jack- 
son's division  of  Wheeler's  cavalry,  soon  rein- 
forced by  Wheeler  himself  with  two  additional 
brigades.  McCook  bad  several  hard  encounters, 
in  some  of  which  he  was  successful,  but  was 
forced  to  let  loose  his  prisoners,  about  400  in 
number,  abandon  his  artillery  and  trains,  and 
cut  his  way  out,  each  brigade  commander  look- 
ing out  for  himself,  and  succeeded,  with  parts  of 
his  command,  in  reaching  the  Chattahoochee, 
which  be  crossed  and  marched  to  Marietta,  with 
a  total  loss  of  about  (KX)  men.  Stoneman  at  the 
moment  of  starting  had  received  Sherman's  per- 
mission after  the  completion  of  his  work  at 
I^ivejoy's,  to  march  on  Macon  and  Andcrson- 
ville  and  release  the  thousands  01  Union  pris- 
oners, at  these  places.  Marching  on  the  morn- 
ing of  the  27th.  he  left  Garrard's  division  at 
Flat  Rock,  and  witli  the  brigades  ot  Cols.  Adams, 
Biddle    and    Capron,    in    all    about    2,200    men, 
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crossed  the  Ocmiilgce  River,  near  Covington, 
and  made  for  the  railroad  running  from  Macon 
to  Augusta,  on  which  he  destroyed  a  large  num- 
ber of  engines  and  cars  at  Gordon  and  Grisuold- 
ville.  A  detachment  went  eastward  and  burned 
the  bridge  over  the  Ocoonee.  Stoneman  reunited 
his  detachments  near  Macon,  on  the  30th,  but 
the  river  was  between  him  and  the  city,  and  he 
contented  himself  with  shelling  the  place  and 
then  moved  back  toward  Clinton.  Meanwhile 
he  had  heard  that  the  prisoners  had  been  re- 
moved. Gen.  Iverson's  cavalry  division  had 
been  ordered  by  Wheeler  to  follow  Stoneman, 
and  was  now  upon  him.  On  the  morning  of 
the  31st  Stoneman,  finding  what  he  supposed  to 
'he  a  heavy  Confederate  force  in  his  front,  de- 
ployed a  strong  line  of  skirmishers,  which  soon 
•developed  the  fact  that  Allen's  brigade  of  Con- 
federate cavalry  had  passed  around  his  flank 
and  taken  up  a  strong  position  directly  across 
his  line  of  retreat,  while  Armstrong's  brigade, 
co-operating  with  Allen's,  was  closely  menacing 
his  left  flank.  Dismounting  the  men  of  one 
brigade  he  repeatedly  charged  the  Confederates, 
but  every  charge  was  repulsed  with  heavy  loss, 
and  Armstrong  followed  by  a  charge  upon  his 
left  flank.  The  Union  line  gave  way  and  was 
with  ditticulty  rallied  and  reformed.  By  this 
time  he  was  nearly  surrounded,  and  as  he  mis- 
takenly thought  by  a  greatly  superior  force.  Be- 
heving  further  resistance  useless,  he  authorized 
his  brigade  commanders  to  cut  their  way  out, 
while  he.  with  a  regiment  and  a  section  of  artil- 
lery, held  the  enemy  in  check  until  the  others 
got  through,  when  he  surrendered  about  500 
men.  The  greater  part  of  Adams'  brigade  es- 
caped and  joined  the  army  near  Atlanta.  Cap- 
ron's  brigade  escaped,  but  was  subsequently  sur- 
prised and  scattered,  very  few  getting  back  to 
the  Union  lines.  Consult:  'Official  Records,' 
Vol.  XXXVIII.;  Van  Home,  'History  of  the 
Army  of  the  Cumberland,'  Vol.  11.;  Sherman, 
^Personal    Memoirs,'    Vol.   H. 

E.  A.  Carm.\n. 

Stoneman's  Raid  from  East  Tennessee 
into  Southwestern  Virginia.  After  the  de- 
feat of  Gen.  Gillem's  Union  brigade  at 
Russelville,  Tenn.  (q.v.),  14  Xov.  1864,  Gen. 
Thomas,  commanding  the  Military  Division  of 
the  Mississippi,  of  which  East  Tennessee  was  a 
part,  ordered  Gen.  Stoneman  to  concentrate  his 
forces  in  Kentucky  and  advance  from  Lexing- 
ton to  Cumberland  Gap  to  oppose  Gen.  Breckin- 
ridge should  he  attempt  to  move  into  Kentucky, 
and  to  advance  into  East  Tennessee  and  drive 
Breckinridge  back  into  Virginia  or  North  Caro- 
lina. Thomas'  instructions  were  "to  concentrate 
the  largest  possible  force  against  Breckinridge, 
and  either  destroy  his  force  or  to  drive  it  into 
Virginia  and,  if  possible,  destroy  the  salt-works 
at  Saltville,  and  the  railroad  from  the  Tennessee 
line  as  far  into  Virginia  as  he  could  go  without 
endangering  his  command."  These  instructions 
were  repeated  by  Thomas  on  6  December,  when 
it  was  known  that  Breckinridge  was  on  the  re- 
treat. By  the  gth  Stoneman  had  completed  the 
organization  of  his  command  and  was  ready  for 
operations  in  the  field.  He  had  a  body  of 
mounted  troops,  under  Gen.  Burbridge,  that  had 
been  doing  duty  m  Kentucky,  the  Tennessee 
brigade  of  Gen.  GiUem,  and  some  infantry  and 
dismounted   cavalry  under  Gen.   Ammen,  in   all 


a   force  of  8,000  men.     The  4lh  Tennessee  and 
3d  North  Carolina  (Union)  regiments  were  sent 
to  Paint  Rock  to  hold  the  pass  over  the  moun- 
tains  into   North   Carolina,  and   Stoneman   con- 
centrated his  command  at  Bean's  Station  on  the 
I  ith.     Stoneman  started  from  Bean's  Station  on 
the    I2th,    with    Gillem's   and    Burbridge's    com- 
mands of  about  5,700  men,  and  Gillem.   in  ad- 
vance,  reached   the   north    fork  of   the   Holston 
River,     opposite     Kingston,    durnig     the    night, 
crossed  after  a  sharp  engagement,  and  early  in 
the    morning   of   the    13th   attacked   and    routed 
Duke's    cavalry    under    Col.    Morgan,   capturing 
Morgan  and  80  of  his  men  and  his  entire  wagon- 
train.     During  the  day  Burbridge  pushed  on  to 
Bristol,  to  intercept  Gen.  Vaughn,  who  had  been 
holding     Greeneville     with     some     1,200     men. 
Stoneman,    with    Gillem,    joined    Burbridge    at 
Bristol    early    on    the    14th,    and    fearing    that 
Vaughn  would  pass  in  the  night  and  join  Breck- 
inridge at  Saltville  or  in  the  vicinity,  Burbridge 
was   pushed  on   to  Abingdon,   with  instructions 
to    send    the    12th    Kentucky    cavalry     forward 
to    strike    the    railroad    between    Saltville    and 
Wytheville  to  prevent  the  former  place  from  be- 
ing reinforced  by  troops  from  Lynchburg.     The 
I2th  Kentucky,  after  threatening  Saltville,  struck 
the    railroad   and    cut   oft'    two    trains    that    had 
brought   Breckinridge   with  a  battery  and   rein- 
forcements   from    Wytheville,   accomplishing   its 
object.     Stoneman   now   decided   to  push  on  to 
Wytheville,  destroy  that  place  and  the  salt-works 
on  New  River,  and  attend  to  the  capture  of  Salt- 
ville on  his  return.    He  moved  early  on  the  l6th 
and    Gillem    overtook    Vaughn    at    Marion,   at- 
tacked and  routed  him,  pursuing  to  Wytheville. 
capturing  his  trains,  artillery  and  198  men,  and 
destroying    the    town.      .\bout    midnight     Bur- 
bridge's   command    was    put   on    the    road,    and 
reached  Mt.  -\iry  at  daylight  of  the  17th,  where 
Col.  Buckley's  brigade  was  detached  to  destroy 
the  lead-mines  25  or  30  miles  beyond,  in  Wythe 
County,   which   was   accomplished   without  loss. 
Having  destroyed  the  railroad  and  bridges  some 
distance  beyond   Wytheville,   Stoneman  now  set 
out  on  his   return  to  destroy  the  salt-works  at 
Saltville,  and  on  the   17th  encountered  Breckin- 
ridge  in  a  strong  position  at  Marion.     He  had 
moved   out   of   Saltville   with   all  the   troops  he 
could   collect   that   had    been   operating    in   East 
Tennessee,    and    bad    not    far    from    2,000   men. 
With  these  he  had  proposed  to  follow  Stoneman 
and  attack  his  rear.     He  now  stood  in  the  path 
of  his   return.     Burbridge.  who  was   in  the  ad- 
vance with  two  brigades,  engaged  him  and  called 
upon  Stoneman  for  reinforcements;  and  Stone- 
man, riding  forward,  took  the  command  in  his 
own  hands.     Night  soon  came  on.  the  troops  had 
become   disarranged,  and   a   general   attack  was 
delayed    until    morning,    when    it    opened    with 
great   spirit.   Stoneman  meeting  with   a  stiff  re- 
sistance and  some  loss,  and  making  no  headway. 
Buckley  was  supposed  to  be   coming  up  in  tht 
afternoon,  and  Gillem,  now  up.  was  sent  around 
Breckinridge's   left,   thus   cutting   him   off   from    A, 
the  salt-works.     The  skirmishing  during  the  day    \. 
was  accompanied  with     considerble  loss  on  both 
sides,  and  as  soon  as  night  set  in  Breckinridgf 
finding  himself  cut  off  from  Saltville,  and  nearl> 
surrounded,  withdrew  by  the  road  leading  over 
the  mountains  into  North  Carolina  and  escaped 
The  1 2th  Ohio  cavalry  was  sent  in  pursuit,  cap- 
turing   some    abandoned    wagons    and    caissons 
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and  then  returned ;  and  that  night  Stoneman 
concentrated  his  command  at  Glade  Springs.  At 
daybreak  of  the  20th  Stoneman  advanced  on 
Sahville  in  two  cohimns,  Burbridge  to  enter  the 
place  on  the  north,  Gillcni  on  the  south.  Gillem 
arrived  first  and  waited  for  Burbridge,  who  was 
not  in  position,  and  night  coming  on  and  nothing 
yet  accomplished,  Col.  Stacy,  with  the  13th  Ten- 
nessee cavalry,  was  ordered  to  make  a  detour 
to  the  left  and  dash  into  the  town.  Stacy  car- 
ried out  his  orders  to  the  letter.  He  dashed  into 
the  town,  set  part  of  his  regiment  to  work  in 
burning  it  and  with  the  remainder  charged  the 
fortifications,  held  by  400  men  under  Col.  Pres- 
ton, went  over  them,  dispersing  Preston's  men, 
and  capturing  two  guns  and  a  number  of  pris- 
oners without  the  loss  of  a  man.  Stoneman  says 
the  charge  "was  a  signal  for  a  general  stampede 
of  the  enemy,  and  by  11  o'clock  in  the  night  all 
the  works  were  evacuated  and  in  the  posses- 
sion of  Col.  Stacy,  and  the  town  of  Saltville  was 
in  flames."  All  day  and  night  of  the  21st  was 
devoted  to  the  destruction  of  the  salt-works  and 
all  the  machinery,  and  on  the  22d  Stoneman  be- 
gan his  return  march,  Burbridge  going  by  way 
of  Big  Sandy  to  Kentucky,  and  Gillem  to  Knox- 
ville  by  Poor  Valley  and  the  west  side  of  Hol- 
Mon  River.  Stoneman  reports  that  he  captured 
.34  officers  and  845  men,  19  guns,  3.000  horses 
and  mules,  great  quantities  of  ammunition,  and 
from  50,000  to  100,000  bushels  of  salt,  and  that 
he  destroyed  the  towns  of  Bristol,  Abingdon, 
Wytheville,  and  Saltville,  13  railroad  trains, 
with  engines  attached,  several  trains  without  en- 
gines, all  the  depots  of  supplies  in  Southwest 
Virginia,  and  railroad  depots,  foundries,  mills, 
storehouses,  turnpike  and  railroad  bridges,  but 
that  the  greatest  loss  inliictcd  was  the  destruc- 
tion of  the  lead-works  17  miles  from  Wythe- 
ville and  the  salt-works  at  Saltville.  A  Con- 
federate writer  says :  "The  damage  inflicted 
upon  Southwest  Virginia  by  this  Federal  raid, 
in  the  destruction  of  railway  and  turnpike 
bridges,  railway  stations,  and  warehouses,  iron- 
works, woolen  mills,  lead-works,  and  army  sup- 
plies of  all  kinds  was  very  injurious  to  the  Con- 
federacy, greatly  crippling  its  defensive  power  in 
that  region,  and  was  also  a  serious  blow  to  the 
Army  of  Northern  Virginia  by  depriving  it  of 
supplies  from  that  great  storehouse  of  agricul- 
tural wealth."  Consult:  'Official  Records,'  Vol. 
XLV. ;  Van  Home,  'History  of  the  Army  of 
the  Cumberland,'  Vol.  II. 

I-"..  .\.  Cauman. 

Stoneman's  Raid  in  East  Tennessee, 
Southwest  Virginia  and  Western  North 
Carolina.  F.arly  in  February  i^>()5.  Gen. 
Grant  directed  Gen.  Thomas  to  send  an  expedi- 
tion under  Gcii.  Stoneman  from  East  Tennessee 
to  penetrate  North  Carolina  and  well  down  to 
Cohnnbia,  S.  C,  to  destroy  the  enemy's  rail- 
roads and  military  resources  in  that  section  and 
visit  a  portion  of  tlie  State  beyond  the  control 
or  reach  of  Sherman's  colunui,  which  had 
started  on  its  march  northward  from  Savannah. 
On  the  27th  Grant  wrote  that  Stoneman  was  to 
repeat  the  raid  of  the  previous  fall,  destroying 
the  railroad  as  far  toward  Lyncliburg  as  he 
could.  As  the  movement  was  merely  for  the 
purpose  of  destruction,  Stoneman  was  to  avoid 
any  heavy  engagement.  Stoneman's  force, 
■which  was  concentrated  at  Mossy  Creek,   East 


Tennessee,    22    March,    consisted    of    the    cav- 
alry division  of  Gen.  A.   C.  Gillem,  three  bri- 
gades of  three  regiments  each,  under  Cols.   W. 
J.  Palmer,  S.  B.  Brown,  and  I.  K.  iMiller,  num- 
bering about   6,000  men.     It   had   now   become 
known  that  Sherman  had  captured  Columbia,  S. 
C,  and  there  were  rumors  that  Lee's  army  'vould 
evacuate    Petersburg    and    Richmond,    with    the 
possible  intention  of  moving  by  way  of  Lynch- 
burg to  Kno.wille;  and  Stoneman  was  therefore 
directed   to   move   toward   Lynchburg,    give    his 
first  attention  to  the  destruction  of  tlie  railroad, 
and   then   sweep   through   western    North   Caro- 
lina.    On  the  24th  Stoneman  moved  to  Morris- 
town,  and  sent  Miller's  brigade  to  cut  off  a.  Con- 
federate  force  between  Jonesboro   and  Carter's 
Station,  but  the  force  escaped,  and  on  the  26th 
Miller   rejoined    Stoneman,   who   had   advanced 
to   Jonesboro.     All    incumbrances    were   thrown 
aside,   and   with    but   four   guns,   and   two   am- 
bulances   to    accompany    the    column,     Stone- 
man   left    Jonesboro    on    the    26ih    and,    cross- 
ing Iron  Mountain,  arrived  at  Boone,  N.  C,  on 
the   28th,  where  he  captured  a  body  of  home- 
guards,   and  the  column   was   divided   marching 
by  two   different  routes  across  the   Blue   Ridge 
and  through  Wilkesboro,  Jacksonville,  and  Mt. 
Airy,  ^   N.      C,      and      HiUsville,      Wytheville, 
Christianburg,   and   Salem,   Va.,  to  within   four 
miles  of  Lynchburg,  destroying  bridges  and  rail- 
road  track,  capturing  trains  and  prisoners,  and 
causing  the  Confederates  to  abandon  many  guns. 
This    was   accomplished    by   6   April,    at    which 
time   Stoneman   had   possession   of  90  miles   of 
the  Virginia  Central  Railroad,  from  Wytheville 
nearly  to  Lynchburg.     The  bridges  over  Roan- 
oke and  New  rivers  were  destroyed,  and  on  the 
9th  the  entire  command  arrived  at  Danbury,  N. 
C.     Ne.xt  day  at  Germantown,  beyond  Danbury, 
Palmer  was  detached  and  ordered  to  Salem,  N. 
C,   where   he  destroyed   the  extensive   factories 
which   were   sui)plying   the    Confederate   armies 
with  clothing,  then  destroyed  the  railroad  souili 
of  Greensboro,  and  also  a  part  of  it    between 
that  place  and  Danville,  Va.     The  main  column 
moved  toward   Salisbury,  dispersing  small  bod- 
ies of  the  enemy,  and  bivouacking  on  the  night 
of  the   nth    12  miles   north   of  that   place.     .-Vt 
midnight  the  march  was  resumed,  and  the  South 
Yadkin  River  crossed,  and  at  daybreak  the  Con- 
federate   pickets    were    driven    in    and    across 
Grant's   Creek  two   miles   from   Salisbury.     The 
bridge    across    the    creek    was    defended    by    18 
guns,  under  connnand  of  Col.  J.  C.   Pemberton 
(formerly  a  lieutenant-general)  and  about  3,000 
men,  commanded  by  Gen.  Gardener.    The  floor- 
ing of  the  bridge  had  been  taken  up.     Detach- 
ments  were   sent   up   and   down   the   stream   to 
cross  and  come  in  on  the  Confederate  rear;  and 
time  being  given  lor  thLs,  a  charge   was  made 
on  the  bridge,  the  men  went  over  on  the  string- 
ers,  and    the   Cunfcderales   were    totally    routed 
and  pursued   through   Salisbury,   Stoneman  cap- 
turing the  18  guns,  1,364  prisoners,  io.O(X)  stand 
of   arms,   and   some   wagons.     .Xl    Salisbury   an 
inuncnse    amount    of    public    property    was    de- 
stroyed, and  the  railroad  was  wrecked  for  sev- 
eral  miles   south   of   the   place.      Having   raided 
over  500  miles,  destroying  railroads,  and  captur- 
ing horses  enough  to  relit  his  entire  connr.and, 
Stoneman  concluded  to  take  the  prisoners  and 
the    captured    artillery    not    destroyed     to    East 
Tennessee.     He    withdrew    from    Salisbury,    on 
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the  13th,  and  reached  Lenoir  on  the  15th,  where 
he  turned  over  tlie  command  to  Gen.  Gillem 
and,  with  a  strong  escort,  conducted  the  artil- 
lery and  prisoners  to  Tennessee.  His  instruc- 
tions to  Gillem  were  to  scout  on  the  east  side 
of  the  Blue  Ridge;  to  put  Palmer's  brigade  at 
Lincolnton  to  scout  down  the  Catawba ;  Brown 
at  Morgantown,  to  connect  with  Palmer  on  the 
Catawba ;  and  Miller,  at  Asheville,  to  open  com- 
munication through  to  Greeneville,  Tenn.  When 
Gillem,  with  the  two  brigades  of  Brown  and 
Miller,  reached  the  Catawba,  iVz  miles  from 
Morgantown,  the  bridge  was  found  to  be  torn 
up,  the  ford  blockaded,  and  the  passage  of  the 
river  disputed  by  Gen.  McCown  with  about  300 
men  and  one  gun.  A  tlanking  force  was  sent 
up  the  stream  about  two  miles,  crossed,  and 
gained  McCown's  rear;  the  force  in  front  at- 
tacked with  artillery ;  and  the  infantry,  crossing 
on  the  sleepers  of  the  bridge,  charged  McCown 
and  routed  him,  killing  some  of  his  men,  and 
capturing  his  gun  and  about  50  prisoners.  On 
the  19th  Gillem  moved  toward  Asheville,  by 
w-ay  of  Swannanoa  Gap,  reaching  the  gap  on 
the  20th,  which  was  found  to  be  blockaded  and 
defended  by  about  500  men  with  four  guns. 
Leaving  !Miller  to  feint  iti  front,  Gillem,  with 
the  rest  of  his  force,  on  the  21st,  moved  to 
Rutherford,  40  miles  south  of  Swannanoa  Gap, 
and  at  sundown  on  the  22d  had  passed  the  Blue 
Ridge  at  Howard's  Gap,  with  but  slight  resist- 
ance and  was  in  the  enemy's  rear.  At  daylight 
of  the  23d  his  advance  entered  Hendersonville, 
where  it  was  learned  that  the  Confederates  had 
retreated  through  the  place.  Pursuit  was  given 
and  70  men  and  four  guns  captured.  The  en- 
tire column  then  moved  on  Asheville,  and  at  3 
P.M.,  when  near  tlie  town,  was  met  by  a  flag  of 
truce,  with  a  communication  from  Gen.  Mar- 
tin, stating  that  he  had  received  official  notice 
of  a  truce  between  Gens.  Sherman  and  J.  E. 
Johnston,  and  proposing  a  meeting  next  morn- 
ing. At  II  P.M.  an  order  was  received  from 
Sherman  directing  the  command  to  move  to 
Durham  Station  or  Hillsboro.  Being  convinced 
that  Sherman  had  given  the  order  in  the  belief 
that  the  division  was  at  or  near  Salisbury,  and 
as  it  would  have  required  a  march  of  about  200 
miles  to  reach  Durham  Station,  and  was  but  60 
to  his  base  at  Greeneville,  Tenn.,  Gillem  deter- 
mined to  march  to  the  latter  place,  and  so  in- 
formed Gen.  Alartin,  when  he  luet  him  next 
morning,  of  whom  he  requested  rations  to  make 
the  march,  and  thus  relieve  him  of  the  necessity 
of  subsisting  on  the  country,  already  impover- 
ished. Martin  furnished  the  rations,  and  on  the 
25th  Gillem  set  his  brigades  in  motion  for  East 
Tennessee.  The  raid  was  one  of  the  most  suc- 
cessful and  destructive  of  the  war.  Gillem  and 
Stoneman  report  the  capture  of  25  guns  taken 
in  action,  and  21  that  the  Confederates  were 
forced  to  abandon  in  southwestern  Virginia ; 
about  6.000  prisoners,  and  17  battle-flags.  Con- 
sult 'Official  Records,)  Vol.  XLIX. ;  Van 
Home,  'History  of  the  Army  of  the  Cumber- 
Jand,'   Vol.  H.  E.  a.  Capman. 

Stoneman's  Virginia  Raid.  When  Gen. 
Hooker  initiated  the  campaign  finally  resulting 
in  the  battle  of  Chancellorsville  (q.v.),  he  or- 
dered Gen.  Stoneman,  commanding  the  cavalry 
corps  of  the  Army  of  the  Potomac,  about  10.000 
men    and    four    batteries,    to    move    quietly    and 


rapidly  up  the  left  bank  of  the  Rappahannock, 
on  13  April  1863,  cross  the  river  above  the 
Orange  and  Alexandria  Railroad,  disperse  Gen. 
Filzhugh  Lee's  cavalry  brigade  at  Culpeper 
Court  House,  push  on  to  Gordonsville,  and  from 
there  strike  the  Fredericksburg  and  Richmond 
Railroad  at  Saxton's  Junction,  destroying  it  with 
all  its  bridges  and  telegraph  lines,  thus  severing 
Gen.  Lee's  communications  with  Richmond.  He 
was  also  directed  to  harass  Lee's  retreating 
troops  that  Hooker  expected  to  defeat  near 
Fredericksburg.  Heavy  rains  delayed  both 
Hooker's  plans  and  Stoneman's  movement,  and 
after  Stoneman  had  crossed  one  brigade  at  Free- 
man's Ford  the  Rappahannock  rose  so  rapidly 
and  high  that  the  brigade  was  recalled  and 
crossed  to  the  left  bank  of  the  river  by  swim- 
ming the  horses.  Stoneman  now  waited  two 
weeks  for  Hooker's  initiative  and  better  weather. 
On  29  April,  under  modified  orders  to  cross  the 
river  between  Kelly's  and  Rappahannock  Fords, 
and  to  send  one  column  in  the  direction  of  Rac- 
coon Ford  and  Louisa  Court  House,  Stoneman 
again  crossed  the  river,  with  the  main  body,  at 
Kelly's  Ford,  Gen.  Averell,  with  three  brigades 
and  a  battery,  crossing  at  Rappahannock  Sta- 
tion, under  instructions  to  push  on  through  Cul- 
peper Court  House  to  Gordonsville  and  keep 
the  enemy  employed  in  that  direction,  while  de- 
tachments from  the  main  body  were  destroying 
the  railroads  north  from  Richmond.  Stoneman 
had  in  all  six  brigades  of  cavalry,  numbering 
about  8,000  men,  with  two  batteries.  Averell 
was  dilatory  in  his  movement,  but  soon  ran 
against  a  regiment  of  Gen.  W.  H.  F.  Lee's  bri- 
gade, driving  it  through  Culpeper  Court  House 
and  beyond  the  Rapidan,  where  on  the  morning 
of  2  May  he  received  a  message  from  Hooker 
that  he  did  not  understand  w-hat  he  was  doing  at 
Rapidan  Station,  and  ordering  him  to  rejoin 
the  army  at  L^nited  States  Ford.  Averell  imme- 
diately returned,  and  was  relieved  from  com- 
mand because  he  had  failed  to  regard  the  in- 
structions given  him.  and  had  contented  himself 
with  marching  but  28  miles  in  three  days  with 
but   an   insignificant   force   opposing  him. 

With  picked  men  and  horses,  in  light  march- 
ing order,  not  a  wagon  accompanying  him, 
Stoneman  pushed  forward,  with  three  brigades 
of  4,300  men  and  a  battery  of  six  guns ;  Gen. 
Bi'.ford's  regular  brigade  was  sent  to  the  left  in 
detachments  and,  after  skirmishing  with  small 
bodies  of  Confederate  cavalry,  reached  the  Rap- 
idan at  Raccoon  Ford  on  the  night  of  the  30th ; 
Stoneman  followed,  the  ford  was  crossed  on 
the  morning  of  i  ^lay,  and  at  two  o'clock  on 
the  morning  of  the  2d.  after  some  opposition,  and 
after  marching  through  Orange  Court  House, 
Gregg's  division  of  two  brigades  struck  the  Vir- 
ginia Central  Railroad  about  a  mile  from 
Louisa  Court  House  and  destroyed  much  of  the 
railroad,  and  at  daybreak  Col.  Kilpatrick,  with 
his  regiment,  dashed  into  Louisa  Court  House, 
captured  some  supplies,  and  toward  evening,  be- 
ing attacked  by  some  of  W.  H.  F.  Lee's  cavalry, 
withdrew  to  Thompson's  Cross-Roads,  and 
joined  his  division,  which  during  the  day  had 
marched  by  way  of  Yanceyville,  and  concen- 
trated at  the  Cross-roads  after  night.  Here  dur- 
ing the  night  Stoneman  gave  orders  for  opera- 
tions upon  Lee's  communications  by  separate 
parties  led  respectively  by  Gen.  D.  Mc.  M. 
Gregg,  Col.   P.   Wyndham,  Col.   Kilpatrick,  and 
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Lieut.-Col.  Hasbrouck  Davis.  At  midnight, 
ivith  a  bright  moon,  the  various  detachments 
started,  and  all  were  on  the  road  before  3  a.m. 
of  the  3d. 

Wyndham,  with  two  regiments  of  about  400 
men,  pushed  southward  to  Columbia  on  James 
River,  at  its  junction  with  the  Rivanna,  driving 
before  him  a  squadron  of  cavalry,  and  on  the 
morning  of  the  3d  he  destroyed  some  canal- 
boats,  bridges,  and  a  large  quantity  of  supplies 
and  medical  stores,  and  attempted  to  destroy  the 
stone  aqueduct,  by  which  the  water  of  the  canal 
was  carried  over  the  Rivanna ;  but  hearing  of 
the  approach  of  W.  H.  F.  Lee,  he  withdrew  and 
rejoined  Stoneman  the  same  day,  having 
■marched  50  miles  in  16  hours.  He  brought  in 
140  horses  and  mules,  and  was  followed  by  Lee 
nearly  to  camp. 

Kilpatrick  marched,  with  one  regiment, 
Tcached  Hungary  Station,  on  the  Fredericksburg 
Railroad,  at  daylight  of  the  4th ;  destroyed  the 
depot  and  part  of  the  road,  crossed  to  the  Brook 
road,  and  went  within  two  miles  of  Richmond, 
driving  back  a  battery  and  some  cavalry,  and 
capturing  about  a  dozen  men  within  the  fortifica- 
tions of  the  city.  Then  he  struck  the  railroad 
at  Meadow  bridge,  over  the  Chickahominy, 
burned  the  bridge,  ran  a  train  of  cars  into  the 
river,  captured  more  prisoners  and  60  wagons, 
crossed  the  Pamunkey  and  Mattapony  next  day, 
swept  through  the  country  without  opposition, 
though  closely  pursued  by  cavalry,  and  reached 
Gloucester  Point  on  York  River  on  the  morning 
of  the  7th,  with  a  loss  of  38  men.  He  reported 
that  he  captured  and  paroled  over  300  men. 

Lieut.-Col.  Davis,  with  one  regiment,  moved 
along  the  banks  of  the  South  .\nna  to  the  Fred- 
ericksburg Railroad  at  Ashland,  scattered  a  few 
cavalry  bodies,  captured  an  ambulance  train  with 
about  250  wounded  from  the  field  of  Chancel- 
lorsville,  whom  he  paroled,  destroyed  the  road 
and  other  property  in  the  vicinity,  and  pushed  on 
to  Hanover  Station  on  the  Virginia  Central 
Railroad,  burned  the  depot  and  other  property, 
marched  to  Hanover  Court  House,  and  then  to 
within  seven  miles  of  Richmond,  when  he 
changed  direction  to  the  left  and  started  down 
the  Peninsula  for  Williamsburg.  At  Tunstall's 
Station,  near  White  House,  he  met  and  had  an 
«ngagement  with  Confederate  cavalry,  infantry, 
and  artillery  and,  being  repulsed  in  an  attempt 
to  break  throufth,  withdrew,  moved  to  the  left, 
crossed  the  Pamunkey  and  Mattapony,  and 
reached  Gloucester  Point,  after  a  march  of  over 
200  miles,  with  a  loss  of  35  officers  and  men. 

Gregg  and  P.uford  meanwhile  had  been  raid- 
ing in  the  nei.ijhborhood  of  the  South  Anna, 
closely  watched  by  Wade  Hampton  and  W.  H. 
F.  Lee.  Bu  ford's  brigade  was  broken  into  de- 
tachments, and  on  the  4th  one  of  these,  under 
command  of  Captain  James  E.  Harrison,  5lh 
LI.  S.  cavalry,  was  attacked  at  Flemming's 
Cross-Roads,  by  800  men,  under  command  of 
W.  H.  F.  Lee.  ILarrison  had  less  than  100  men, 
and  after  a  hand-to-hand  fight  of  about  five  min- 
utes he  retreated  to  Yanceyvillc  with  a  loss  of 
five  killed  and  wounded,  and  two  officers  and  31 
men  captured.  Lee  fell  back  to  Gordonsvillc, 
hearing  by  telegraph  from  Richmond  that  the 
eneni"  were  everywhere.  The  whole  of  Stone- 
man's  canmiand,  excepting  the  forces  under  Kil- 
patrick and  Davis,  was  concentrated  on  the  5th 
at  Yanccysville,  on  the  South  Anna.     Stoneman 


says :  "The  six  days  having  now  expired,  during 
which  we  were  assured  by  the  commanding  gen- 
eral he  would  certainly  communicate  with  us, 
and  no  communication  having  been  received,  no 
retreating  enemy  having  been  seen  nor  heard  of, 
and  no  information  as  to  the  condition  of  things 
in  the  vicinity  of  Fredericksburg,  except  vague 
rumors  of  our  defeat  and  capture,  having  been 
attained ;  supplies  for  man  and  beast  becoming 
scarce;  having  accomplished  all  that  we  were 
sent  to  perform,  and  having  come  to  the  conclu- 
sion that  Cols.  Kilpatrick  and  Davis,  with  their 
commands,  had  gone  in  the  direction  of  York- 
town,  I  determined  to  make  the  best  of  our  way 
back  to  the  Army  of  the  Potomac." 

Knowing  that  the  cavalry  brigades  of  Lee 
and  Wade  Hampton  were  to  the  west  of  him, 
and  that  the  withdrawal  of  Averell  had  exposed  . 
his  Hank  and  rear  to  an  attack  from  them,  he  de- 
termined to  send  Gen.  Buford,  with  650  men 
and  picked  horses,  to  threaten  Gordonsvillc,  and 
another  force,  under  Capt.  Rodenbough,  in  the 
direction  of  Bowling  Green  to  threaten  the  ene- 
my's communications  and,  under  cover  of  night, 
with  the  main  body,  take  the  middle  road 
through  Tolersville,  and  crossing  the  Norlli 
Anna  near  the  Victoria  Iron  Works  march  to 
Orange  Springs,  where  all  were  to  rendezvous 
next  day.  Everything  worked  favorably.  Bu- 
ford marched  to  within  two  miles  of  Gordons- 
villc, where  he  found  infantry  and  artillery  in 
position,  awaiting  his  arrival,  upon  which  he 
turned  north,  marched  until  nearly  daylight,  and 
halted  on  the  north  side  of  the  North  Anna, 
near  Orange  Springs,  where  at  noon  of  the  6th 
he  was  joined  by  Stoneman,  who  bad  made  a 
night  march  in  a  heavy  storm.  From  Orange 
Springs  Stoneman  continued  his  march  to  Rac- 
coon Ford,  on  the  Rapidan,  thence  to  Kelly's 
Ford,  on  the  Rappahannock,  which  was  crossed 
at  daylight  of  the  8th  by  swimming  the  horses, 
and  tiien  to  Bealeton. 

The  result  of  the  raid  was  the  capture  of  over 
500  men  and  460  horses  and  mules  and  the  de- 
struction of  nearly  20  bridges  and  culverts,  three 
trains  of  railroad  cars,  122  wagons,  several 
canal-boats,  and  a  large  amount  of  army  sup- 
plies. The  railroads  had  been  cut  in  seven 
places,  but  these  breaks,  which  Gen.  Lee  con- 
sidered as  of  small  consequence,  were  soon  re- 
paired. As  the  chief  object  of  the  raid  was  the 
effectual  destruction  of  Lee's  communications 
with  Richmond,  which  was  not  accomplished,  it 
was  considered  a  failure.  The  L'nion  loss  was 
S  killed,  21  wounded,  and  163  missing.  About 
1,000  horses  were  broken  down  and  abandoned, 
some  being  killed.  There  are  no  trustworthy 
records  of  Confederate  losses  in  killed  and 
wounded.  Consult:  'Oflicial  Records.'  Vol. 
XX v.;  the  Century  Company's  "Battles  and 
Leaders  of  the  Civil  War,'  Vol.  III. 

F..  .\.  Carm.\n. 

Stones,  Standing,  nr  Stone  Circles,  are 
found  in  niunbers  throughout  tireat  Britain,  to  a 
less  extent  in  Norway  and  Sweden,  and  a  few  in 
I'rancc  and  northern  India.  The  typical  stone 
circle  of  Scotland,  England,  and  Ireland  con- 
sists of  rough,  tmliewed  stnne  set  up  at  com- 
paratively equal  distances  in  the  form  of  a  circle. 
These  circles  vary  in  size  from  a  diameter  of 
20  feet  to  more  than  100  feet,  and  arc  composed 
of  stones  of  heights  ranging  from  less  than  6 
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feet  to  19  feet,  and  of  varying  thicknesses.  The 
stones  are  set  up  at  distances  of  from  five  feet  to 
six  yards  apart  and  the  site  of  the  circle  is 
usually  a  level  plain,  although  the  gentle  slope 
of  a  hil!  has  sometimes  been  used.  The  stones 
used  are  often  in  the  form  of  huge  loaf-shaped 
boulders  set  up  on  end  and  wedged  in  with 
smaller  rocks  at  their  bases ;  sometimes  the 
standing  stones  are  set  into  a  slight  excava- 
tion in  the  soil.  In  a  number  of  the  stone  cir- 
cles found  in  Scotland  the  space  between  two 
of  the  upright  pillars,  usually  the  two  at  the 
southwest  side  of  the  circle,  is  filled  by  a  large 
flat  rock  set  up  on  edge  and  extending  from 
pillar  to  pillar.  The  location  of  this  distin- 
guishing feature  at  the  southwest  seems  coinci- 
dent with  the  general  plan  of  structure  and 
location  of  the  supposed  altar  stone  in  the  struc- 
ture of  Stonehenge  (q.v.).  Some  of  the  stone 
circles  contain  a  second  smaller  circle  within 
them,  which  circle  is  often  composed  of  stones 
larger  than  those  in  the  outside  circle ;  and  some 
of  the  examples  show  a  ditch  around  the  circle 
of  pillar  stones,  or  else  an  earth  wall.  In  either 
case  whether  it  is  ditch  or  wall,  the  entrance 
over  or  through  it  is  invariably  to  the  northeast. 
The  ditches  are  in  some  instances  as  wide  as 
30  feet  with  a  depth  of  six  feet ;  the  walls  rarely 
exceed  five  or  six  feet  in  height,  and  the  en- 
trances over  the  ditches  are  usually  half  as  wide 
as  the  ditch  proper.  In  one  notable  instance, 
that  of  a  small  circle  of  large  stones  near  the 
Great  Circle  of  Stennis,  in  Orkney,  Scotland, 
both  the  ditch  and  the  rampart  occur,  the  latter 
within  the  former,  and  the  entire  interior  area 
of  the  circle  is  raised  about  three  feet  higher 
than   the   surrounding  level. 

Besides  the  circles  of  standing  stones  and 
great  boulders,  there  are  also  found  in  the  same 
territory  and  in  Algeria,  Syria,  and  northern 
Arabia,  continuous  circles  of  smaller  stones 
bedded  in  the  ground  or  resting  on  the  surface. 
Explorations  of  the  interior  area  of  these  cir- 
cles has  established  the  fact  that  they  were  used 
for  burying  grounds,  and  from  the  nature  of  the 
contents,  the  burial  urns,  and  the  implements 
found  beside  the  graves.  Sir  John  Lubbock  has 
concluded  that  they  belong  to  the  Bronze  Age. 
(See  Stonehenge.)  But  it  is  to  the  circles  of 
standing  stones  that  the  chief  interest  attaches 
and  while  it  has  never  been  proven  that  these 
areas  were  intended  for  burying  grounds  there 
seems  to  be  sufficient  reason  for  belief  that  they 
were  connected  with  the  burial  rites  of  the  peo- 
ple who  erected  them.  This  theory  is  borne 
out  by  the  presence  of  burial  mounds  or  bar- 
rows (known  as  cairns  in  Scotland  and  Ireland) 
in  close  proximity  to  all  the  larger  circles.  In- 
deed in  some  cases  the  cairns  were  surrounded 
by  the  circle  of  stones ;  as  is  seen  in  the  great 
chambered  cairn  of  New  Grange  in  Ireland,  and 
in  the  smaller  ones  of  Clava,  near  Inverness. 
Although  it  's  more  often  the  case,  the  contents 
of  the  cairns,  particularly  of  the  larger  ones,  do 
not  always  show  interments  of  the  Bronze  Age. 
In  this  latter  case  there  is  no  incinerary  urn  con- 
taining the  deposits  or  over  them,  and  the  re- 
mains show  that  there  has  been  no  cremation. 
In  like  manner  many  of  the  stone  circles,  indeed 
the  great  majority  of  them,  show  no  evidence 
of  tool-work  in  their  building,  while  the  im- 
posts of  the  outer  circle  and  outer  ellipse  of 
Stonehenge  give  conclusive  proof  of  it. 


As  a  rule  the  cairns  which  covered  the  cre- 
mation interments  of  the  Bronze  Age  are  smaller 
than  those  of  the  preceding  period,  and  the 
custom  of  placing  the  burnt  bones  in  a  cavity 
in  the  soil,  covered  only  by  an  inverted  urn  of 
clay,  dispensed  with  the  cairn  altogether,  while 
it  retained  the  circle  of  standing  stones  as  a 
visible  mark  or  fence  of  the  grave  ground.  la 
about  20  instances  in  wdiich  there  has  been  sys- 
tematic excavation  of  stone  circles  in  Scotland 
the  examination  of  the  interior  space  has  dis- 
closed burials  of  the  Bronze  Age  mostly  after 
cremation  but  occasionally  unburnt.  The  cre- 
mated remains  were  deposited  with  cinerary 
urns  placed  either  in  an  inverted  position  over 
the  burnt  bones  or  upright  and  containing  the 
burnt  bones,  at  the  bottom  of  a  shallow  pit 
excavated  in  the  subsoil.  These  cinerary  urns 
exhibit  the  forms  and  ornamentation  character- 
istic of  the  age  of  bronze.  Sometimes  the  bur- 
ials have  been  placed  in  cists  of  unhewn  slabs, 
of  stone,  covered  by  small  cairns  of  loose  stones, 
underneath  the  surface  level ;  at  other  times  the 
burnt  bones  of  many  burials  have  been  found 
placed  in  shallow  cavities  excavated  in  the  soil 
of  the  interior  area  of  the  circle  near  the  bases 
of  the  upright  stones.  It  seems  from  these  cir- 
cumstances that  the  common  variety  of  stone 
circles,  as  found  in  Scotland,  are  cemeteries  of 
the  Bronze  Age,  and  while,  on  the  one  hand, 
the  difference  in  the  size  of  the  circles  of  Ave- 
bury  and  Stennis  and  in  the  structure  and  size 
of  Stonehenge,  may  point  to  a  difference  in  pur- 
pose and  use,  on  the  other  hand,  the  great  size 
of  the  circle  surrounding  the  chambered  cairn 
at  New  Grange  and  the  objects  uncovered  by  the 
repair  excavations  at  Stonehenge  in  1901,  seem 
to  show  that  a  great  circle  also  was  associated 
with  a  sepulchre. 

The  largest  of  the  Scotch  stone  circles  is  that 
of  Stennis,  in  Orkney.  It  has  a  circumference 
of  340  feet,  enclosing  an  area  of  2^4  acres,  and 
is  surrounded  by  a  ditch  30  feet  wide.  It  orig- 
inally consisted  of  about  60  pillars,  set  about  17 
feet  apart,  of  an  average  height  of  about  13  feet. 
Of  these  13  still  stand  and  10,  though  prostrate, 
are  intact.  The  largest  stone  circle  in  England 
is  that  of  Avebury,  in  Wiltshire,  which  con- 
sisted of  a  large  outer  circle  of  probably  1,000 
stones  of  from  15  to  17  feet  in  height  and  40 
feet  in  circumference;  this  circle  was  about  1,000 
feet  in  diameter  and  contained  two  smaller  cir- 
cles of  350  and  325  feet  in  diameter  respectively. 
The  inner  circles  each  consisted  of  a  double  row 
of  stones,  a  stone  pillar  20  feet  high  occupied 
the  centre  of  one,  and  a  bowing-stone,  or  crom- 
lech, that  of  the  other.  Surrounding  the  whole 
were  a  broad  ditch  and  a  high  earth-wall, 
traversed  by  an  avenue  of  approach  which  led 
toward  the  southeast  for  over  1,400  yards.  This 
structure  and  Stonehenge  are  considered  the 
most  remarkable  examples  found  in  England  of' 
monuments  of  megalithic  stones  (q.v.).  In  Nor- t 
way  and  Sweden  the  few  stone  circles  sys- 
tematically explored  have  been  found  to  be  bur- 
ial places  of  the  Iron  Age.  They  are  usually 
simple  circles  composed  of  8  to  13  stones ;  occa- 
sionally there  are  two  concentric  circles,  one 
within  the  other,  the  inner  circle  being  some- 
times composed  of  small  stones  set  close  to- 
gether in  a  ring.  Sometimes  there  is  a  single 
pillar  stone  in  the  centre  of  the  circle.  As  a 
rule  they  are  not  remarkable  either  for  the  size 
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of  the  circles  tliemselves  or  for  the  massiveness 
of  the  stones  of  wliich  they  are  composed.  Cir- 
cles of  standing  stones  are  rare  to  the  south  of 
the  Baltic.  See  bibliography  under  Stonehenge. 
Consult  also  Dawkins,  'Early  Man  in  Britain* 
(1880). 

Stoneware   is   that   kind   of   earthen   ware 
(see   Cer.\mics)    which   is   impervious   to  water 
and  non-absorbent,  almost  non-porous,  the  whole 
substance  of  the  paste  being  very  silicious,  either 
from   the  original   nature  of  the  clay   or   from 
a  mixture  with  the  clay  of  some  natural  silex 
such   as   flint.     A    simple   test   is   that  a   broken 
fragment,   if  put  to   the   tongue,   will   not   seem 
to  cling  to  its  surface ;  whereas  a  broken  flower- 
pot will  cling  tenaciously,  this  being  caused  by 
the  rapid  absorption  of  moisture  by  the  porous 
substance.     It    is    for    this    reason    that    stone- 
ware is  used  for  ink  bottles,  vinegar  jugs,  and 
all  such  common  purposes,  and  also  for  larger 
and   more   decorative   vessels    in   countries   and 
in  times  where  it  is  customary  to  use  earthen- 
ware vessels  instead   of  glass  or  metal  at   least 
to   a   great   extent.     Thus    in   the    Rhine   towns 
and    northwestern     Germany    during    the     14th 
and  following  centuries  a  very  elaborate  series 
of  cans,  jugs,  and   flagons  of  all   sizes   from  a 
pint  to   three   or  four  gallons,   were  made  and 
decorated  by  simple  impressions  from  metal  or 
wooden  dies  impressed  upon  the  surface  before 
firing;    the    pattern    being    afterward    more    or 
less   emphasized   by  a  tliin  glazing  of  blue  ap- 
plied  in  parts.     The  glaze  of  stoneware  in  the 
usual    sense   is   no     more   a   separate   substance 
than  that  of  Greek  vases ;  it  is  a  mere  modify- 
ing of  the  surface  generally  by  some  vaporized 
ingredient   which  is  absorbed  during  the  actual 
process  of  firing.     Thus  the  most  common  glaze, 
called   salt-glaze,   is  generally   understood  to   be 
produced    by   throwing   into   the   furnace   rough 
salt,  which  is  vajiorized  and  leaves  the  soda  in 
its  composition  on  the  surface  of  the  stoneware 
in  the  form  of  a  slight,  glassy  film.     The  stone- 
ware would  not  need  this  to  be  sufficiently  re- 
sistant against  water,  wine  or  the  like,  but  some 
acids  would  attack  the  stoneware,  against  which 
the  glaze  is  a  sufficient  protection. 

These  decorative  wares  have  been  known  to 
the  collectors,  and  in  museums  and  in  treatises 
on  Ceramics  under  the  general  name  of  gres  de 
Flandre,  as  if  they  were  of  Flemish  make,  but 
this  term  is  now  replaced  by  such  terms  Cologne 
Ware,  German  Stoneware,  and  the  like.  In  mod- 
irn  times  stoneware  has  not  been  generally  used 
lor  decorative  purposes ;  but  recent  experiments 
in  the  national  manufactory  of  porcelain  at 
Sevres  in  France  have  led  to  the  invention  or 
adoption  of  many  brilliant  colored  enamels 
which  can  be  applied  to  stoneware  without  in 
the  least  diminishing  its  value  as  a  durable  and 
weatherproof  material ;  and  in  this  way  a  whole 
class  of  architectural  ceramic  wares  has  been 
made  practicable.  Magnificent  specimens  of 
these  wares  —  even  to  the  extent  of  huge  friezes 
containing  many  figures,  were  on  exhibition 
at  Paris  in  IQOO;  and  any  future  attempts  at 
decorative  architecture  will  have  to  include  the 
consideration  of  these  new  means  of  brilliant 
adornment  in  color  and  in  form. 

Russell  Sturgis. 

Stonington,  sto'nTng-ton,  Conn.,  town, 
port  of  entry.  New  London  County;  on  Long 
Island    Sound,    and    on    the    New    York,    New 


Haven  &•  Hartford  Railroad ;  about  10  miles 
cast  of  New  London  and  40  miles  southwest  of 
Providence,  R.  I.  It  comprises  the  borough  of 
Stonington  and  the  villages  of  Mystic.  Old 
Mystic,  and  Pawcatuck.  There  is  a  good  liarbor 
and  regular  steamer  connection  with  Boston 
and  New  York.  The  chief  manufacturing  es- 
tablishments are  cotton  and  woolen  mills,  iron 
and  brass  works,  boiler  works,  printing  presses, 
spool  factories,  machine  shops  manufacturing 
silk  and  cotton  machinery.  The  products  of 
other  manufacturing  establishments  are  silk  and 
cotton  thread,  velvet,  paper  cutters,  and  novel- 
ties. The  government  census  of  1900  gives  the 
number  of  manufacturing  establishments,  118; 
the  amount  of  capital  invested,  $3,733,679;  the 
number  of  wage  earners,  1,967;  the  annual  wages, 
$902,740;  the  annual  amount  paid  for  material, 
$344,536;  and  the  value  of  the  products, 
$3,231,423.  The  educational  institutions  are  an 
English  and  classical  institute,  a  high  school, 
public  elementary  schools,  private  scliools,  and 
a  public  library.  The  national  bank  has  a  capi- 
tal of  $200,000.  Pop.  (i8go)  7,184;  (1900) 
8,340. 

Stony    Point,    N.    Y.,    town    in    Rockland 
County,  on  the  west  bank  of  the  Hudson,  and 
on   the    New  Jersey  &   N.   Y.,   the   New    York, 
O.  &  \V.,  and  the  West  Shore  R.R.'s;  40  miles 
north  of  New  York  city.    At  this  point  is  the 
rocky  promontory  from  which  the  town  derives 
its  name,  whicli  was  strongly  fortified  during  the 
Revolutionary  War  by  the  Britisli.     In   1779 the 
Americans  had  begun  to  fortify  the  place,   but 
were  forced  to  abandon  it  by  the  British  under 
Clinton,   who  then  completed  the   fortifications. 
The   only   land   approach    was   across    a    marsh 
which   was  covered  by  water  at  high  tide,  and 
was   defended   by   a   double   line   of   abatis   and 
picket  stations.     Washington  had  determined  on 
a  recapture  of  Stony   Point,   and   for   this  pur- 
pose organized  a  body  of  picked  troops  known 
as  the  Corps  of  Light  Infantry  and  placed  Gen. 
Anthony    W'ayne    (popularly   called    "Mad    An- 
thony")   in  command.     Wayne  carefully  recon- 
iioitered  the  place  and  decided  for  a  night  attack 
and    surprise,    which   was   carefully   planned   by 
Washington.       In    accordance    with     this    plan, 
Wayne  brought  his  men  as  near  Stony  Point  as 
possible,  and  by  8  p.m.,  15  July,  canijied  alxiut  a 
mile  from  the  fort.     Here  he  divided  his  force 
into  columns,  and  about  11  :,^o  commenced  the 
march    against   the   fort ;   when   the   marsh   was 
reached,  one  column  under  Wayne  turned  to  the 
south  to  cross  the  marsh,  the  other  to  the  north. 
By    the    time    the    .Americans    had    crossed    the 
nu)rass,    the    British    were   thoroughly    aroused, 
and  opened  fire  upon  both  columns.     The  .Xmer- 
icans  did  not  fire  but  charged  with  the  bayonet 
so    impetuously    that    the    enemy    were    quickly 
driven  from  the  outer  and  inner  abatis  into  the 
fort,  where  they  were  obliged  to  surrender;  the 
two  American  columns  reached  the  fort  almost 
at  the  same  time.     Wayne  was  w'oundeil  in  the 
head   during  the  charge,   and   was   c.irried   into 
the    fort,    but    the    wound    proved    slight.     The 
whole   British  garrison  of  over  540  were  taken 
prisoners;  the  .-Vmericans  lost  only  15  killed,  the 
British    63.     The    .Nincricans   were   not    able   to 
hold  the  place,  but  destroyed  the   fortific.uions. 
and  it  was  reoccupied  for  a  time  by  the  British 
who,   however,   abandoned    it   in   October.     The 
immediate  effect  of  ihc  victory  was  to  encourage 
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the  Continental  army,  and  increase  the  con- 
fidence and  zeal  of  the  people.  The  site  of  the 
-fortifications  was  acquired  as  a  public  park  by 
New  York  State  in  1897.  Pop.  of  the  town 
(1S90)  4.614;   (igoo)  4,161. 

Sto'nyhurst  College,  England,  a  Roman 
Catholic  institution  10  miles  north  of  Blackburn, 
Lancashire.  The  college  was  originally  founded 
at  St.  Omer  in  Flanders  in  1592,  but  in  1794 
was  transferred  to  England.  It  is  affiliated  to 
the  University  of  London,  and  provides  a  school 
course  of  instruction  for  boys  and  a  university 
course  for  young  men.  Attached  to  it  is  a  good 
observatory,  an  excellent  library,  museums,  etc. 
Several  well-known  men  have  been  educated 
here.  The  series  of  *Stonyluirst  Philosophical 
Manuals*  by  the  Jesuit  professors  in  the  philo- 
sophical department  of  the  college  represents  an 
able  and  notable  attempt  to  revive  the  scholastic 
philosophy  as  expounded  by  St.  Thomas,  and 
■adapt  it  to  modern  thought. 

Stoop,  in  architecture,  an  uncovered  plat- 
form at  the  entrance  to  a  house  or  other  build- 
ing, raised  to  the  heiglit  of  the  door-sill  and 
approached  by  a  flight  of  steps,  the  same  width 
as  the  stoop.  The  word  is  Dutch,  having  its 
origin  in  New  York  in  Colonial  days.  It  is  fre- 
quently used  incorrectly  for  porch  or  veranda. 

Stoppage  in  Transitu,  in  law,  is  the  exer- 
cise of  a  right  allowed  by  law  to  a  seller  to  stop 
the  delivery  of  goods  purchased  by  a  buyer  who 
has  become  bankrupt  while  the  goods  are  in  the 
hands  of  a  carrier  or  middleman  for  transmis- 
sion. L'nder  the  laws  of  England  it  is  not  neces- 
sary that  the  vendee  should  have  been  judicially 
declared  bankrupt  or  insolvent ;  mere  inability 
to  pay  his  debts  as  they  become  due  constitutes 
the  insolvency  contemplated  by  the  law.  Of 
course  the  burden  of  proof  rests  on  the  seller  to 
establish  the  fact  of  insolvency  or  bankruptcy 
in  case  it  is  denied.  Stoppage  in  transitu  is  not 
held  to  cancel  the  transaction,  but  only  to  place 
the  goods  under  lien  of  the  seller  for  the  price. 
The  transitus,  during  which  goods  are  liable  to 
stoppage,  is  terminated  by  actual  or  constructive 
delivery  to  the  buyer  or  his  agent.  A  common 
carrier  is  not  considered  the  agent  of  the  buyer, 
although  employed  by  him  for  the  transmission 
of  the  goods;  but  if  goods  are  delivered  at  a 
shipping  port  to  a  buyer's  agent  for  transship- 
ment, the  transitus  is  at  an  end  and  cannot  be 
renewed  when  they  are  redelivered  to  a  common 
carrier.  Although  the  buyer  is  the  charterer  for 
the  voyage  of  the  ship  in  which  the  goods  are 
carried  they  are  not  held  to  be  delivered  to  him 
until  the  delivery  is  completed  in  the  usual  man- 
ner at  the  close  of  the  voyage ;  but  if  he  has 
hired  the  ship  for  a  period  it  will  be  considered 
as  his  premises  and  the  delivery  will  be  com- 
plete. The  law  of  the  United  States  in  relation 
to  this  subject  is  virtually  the  same  as  that  of 
England. 

Storage  Batteries.  See  Electric  Storage 
Batteries. 

Store  Checks.       See  Truck  System. 

Sto'rer,  Bellamy,  American  diplomat:  b. 
Cincinnati,  28  Aug.  1847.  He  was  graduated 
from  Harvard  in  1867,  and  from  Cincinnati  Law 
School  in  i860.  He  practised  law  in  Cincinnati ; 
was  a  member  of  Congress,  1891-95 ;  United 
States    Minister    to    Belgium,    1897-99,    and    to 


Spain,  1899-1902.  From  1902-6  he  was  United 
States  Ambassador  to  Austria-Hungary. 

Sto'rey,  George  Adolphus,  English  painter: 
b.  London  7  Jan.  1834.  He  first  exhibited  at 
the  Royal  Academy  in  1852.  In  1863  he  was 
in  Spain,  painting  portraits  at  Madrid.  Among 
his  pictures  are:  'A  Royal  Challenge*  (1865); 
'After  You*  (1S67);  'The  Shy  Pupil'  (1868): 
'The  Old  Soldier'  (1S69);  'The  Duet,'  and 
'Only  a  Rabbit'  (1870);  'Rosy  Cheeks,*  and 
'Lessons'  (1871);  'Little  Butter-Cups*  (1872); 
'Caught'  (1875);  'A  Dancing  Lesson*  (1876); 
'The  Ivory  Door*  (1S81);  'Coracles  on  the 
Dee'  (1882):  'The  Connoisseur'  (1883);  'First 
Practice*  (1S94)  ;  'Rival  Minstrels*  and  'Com- 
ing Events*  (189=;);  'A  Love  Stratagem* 
(i8g6);  'A  Fair  Musician*  (1897);  'Daugh- 
ter of  the  Regiment'  (1897)  ;  'In  Evening 
Shade'    (1898)  ;  besides  numerous  portraits. 

Storey,  Moorfield,  American  lawyer:  b. 
Roxbury,  Mass.,  19  March  1845.  He  was  grad- 
uated from  Harvard  University  in  1866,  and 
from  the  Harvard  Law  School  three  years  later. 
He  was  private  secretary  to  Charles  Sumner 
1867-69,  and  from  1873-79  was  editor  of  the 
'American  Law  Review.'  He  has  published 
'Life  of  Charles   Sumner*    (1900). 

Storks,  a  family  (Cicoaiidir)  of  wading- 
birds  of  the  order  Hcrodioncs.  In  this  family 
the  bill  is  very  stout  at  the  base,  longer  than  the 
head,  usually  straight  but  occasionally  curved 
either  up  or  down.  The  nostrils  are  remark- 
able in  being  entirely  unprotected  either  by  a 
scale  or  bristles j  they  are  placed  close  to  the 
base  of  the  bill  and  perforate  its  horny  sheath 
directly,  not  being  even  sunk  in  a  groove.  The 
hallux  is  placed  on  a  level  with  the  other  toes 
which  are  either  moderately  or  considerably 
elongated  and  terminate  in  a  more  or  less  flat, 
broad  claw.  The  general  aspect  of  these  birds 
is  somewhat  heron-like  but  they  lack  all  of  the 
grace  of  those  birds,  being  of  rather  heavy 
build  and  clumsy  action.  To  this  family  belong 
the  true  storks,  the  jabirus  and  the  wood  ibises, 
the  latter  being  quite  distinct  from  the  true 
ibises.  True  storks  form  the  subfamily 
Ciconinte  and,  with  the  exception  of  the  close- 
ly related  American  jabirus,  are  confined  to  the 
warmer  parts  of  the  Old  World,  where  about  six 
genera  occur.  The  white  stork  (Ciconia  alha), 
which  during  some  portion  of  the  year  is  found 
in  most  parts  of  Europe,  Asia  and  Africa,  is  the 
celebrated  bird  of  German  and  Dutch  story  and 
folklore;  and  familiar  from  the  pictures  in  chil- 
dren's Christmas  books  of  German  manufac- 
ture. In  its  domesticity  and  love  of  human 
habitations  as  nesting-sites  it  departs  widely  from 
the  solitary,  retiring  habit  of  most  of  its  kindred ; 
but  in  other  respects  it  is  thoroughly  a  stork, 
feeding  upon  frogs,  small  fishes,  mice  and  insects, 
which  are  captured  in  the  marshes  and  meadows; 
sleeping  during  the  heat  of  the  day  often  with 
one  foot  drawn  up  and  the  bill  lying  on  the  breast ; 
becoming  active  at  dusk  and  in  the  cool  of  the 
morning;  voiceless  but  producing  a  clattering 
noise  with  its  bill ;  during  the  mating  season 
indulging  in  dances  and  other  queer  stiffs-legged 
antics ;  and  on  the  approach  of  cold  weather 
spreading  its  wings  for  Africa,  even  to  its  ut- 
termost southern  end.  They  fly  in  pairs  or  small 
flocks  at  a  great  height  and  with  their  long  legs 
stretched  out  straight  behind.  .\  stork's  nest  on 
the  house-top  is  the  best  of  good  omens  and  as 
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the  birds  are  undisturbed  tbey  return  year  after 
year  to  add  to  the  huge  structure  of  sticks  and 
raise  another  callow  brood.  Other  species  of  the 
same  genus  inhabit  Europe,  Asia  and  Africa  but 
they  breed  on  rocky  cliffs  or  tall  trees  and  shun 
human  habitations.  The  adjutant  (q.v.)  {Lep- 
lolttilus  dubius)  of  India  is  another  semi-domes- 
ticated species  which  acts  as  a  scavenger  and 
feeds  largely  upon  carrion.  A  very  peculiar 
Indian  stork  is  the  open-bill  (q.v.)  in  which  the 
mandibles  do  not  completely  close.  Its  food 
consists  largely  of  mussels.  But  two  species 
(Dissura  maguari  and  Myctcria  americana) 
inhabit  America,  the  last  only,  the  jabiru,  enter- 
ing occasionally  tlie  southernmost  United 
States.  It  is  a  large  bird,  standing  more  than 
four  feet  high,  with  a  huge,  massive  bill  more 
than  a  foot  long,  the  head  and  neck  bare  and 
black  except  for  a  bright  red  zone  on  the  lower 
part  of  the  latter;  the  plumage  is  entirely  white. 
The  young  are  largely  grayish.  Along  the  sea- 
coast  and  about  the  mouths  of  some  of  the  rivers 
of  tropical  South  America  this  bird  is  very  abun- 
dant. Besides  capturing  living  reptiles,  frogs, 
etc.,  it  feeds  upon  carrion  and  has  a  curious 
habit  of  probing  the  mud  with  its  bill  in  search 
of  worms  and  larvK.  Its  nest,  a  platform  of 
sticks,  is  built  in  tall  trees  and  two  dull  green 
eggs  more  than  3  inches  long  are  laid.  When 
angered  or  excited  the  crop  is  inflated  beneath 
the  red  skin  of  the  throat  which  swells  out  like 
a  huge  ball  of  a  most  threatening  aspect.  The 
wood  ibises  form  the  subfamily  Tantalinie,  dis- 
tinguished from  the  true  storks  chiefly  by  the 
strongly  decurved  bill  and  longer  claws.  Tanta- 
lus is  generally  considered  to  be  the  only  genus, 
with  species  in  tropical  Africa,  India  and  the 
Malayan  Islands,  and  the  American  T.  loculator 
which  inhabits  the  entire  South  American  con- 
tinent and  the  southern  United  States,  occasion- 
ally straying  northward  to  Pennsylvania  and 
New  York.  Except  that  it  is  gregarious,  espe- 
cially when  breeding,  its  habits  are  stork-like.  In 
1he  Southern  States  the  wood  ibis  is  resident 
in  thickly  wooded  swamps  along  the  seashore, 
rivers  and  bayous  vi-here  it  is  extremely  abun- 
dant in  many  places.  In  Florida,  however,  it  is 
said  to  be  more  solitary.  When  feeding  it  rakes 
the  bottom  with  its  hooked  bill  and  captures  the 
small  fishes,  worms,  mollusks  and  crustaceans 
thus  disturbed;  in  fresh  waters  it  captures 
■especially  crayfi.shes  and  batrachians,  and  on  land 
snakes,  lizards,  and  rats.  The  2  or  3  eggs  are 
■dull  white.  Consult  'Newton  Dictionary  _  of 
Birds,*  (London,  1896)  ;  Gubernates,  'Zoological 
Mythology'  (New  York  1872)  ;  Baird,  Brewer 
and  Ridgway,  <North  American  Water  Birds,' 
Vol.  I.,  (Boston  1884). 

Storm,  Theodor,  German  pnet  and  novel- 
ist:  b.  Ihisuni,  Schlcswig,  14  Sept.  1S17;  d. 
Hadcmarschcn,  Holstcin,  4  July  1888.  _  He 
studied  law  at  Kiel  and  Berlin,  becoming  inti- 
mate at  Kiel  with  Theodor  and  Tycho  Momm- 
sen.  He  then  commenced  the  practice  of  law  at 
Husum ;  was  driven  from  there  in  1853  on  ac- 
count of  his  German  sympathies,  and  went  to 
Prussia  where  he  held  judicial  offices  at  Pots- 
dam and  Heiligenstadt.  In  1864  he  returned  to 
Husum,  where  he  was  appointed  judge  in  1874 
and  in  1880  he  retired  from  public  life.  His 
first  literary  work  included  several  lyric  poems 
piililishcd  with  Theodor  and  Tycho  Monimscn 
un<lor    tlie    title    'Liederbuch    drcicr    Freundc' 
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(1834)  ;  other  poetical  works  are  'Sommergc- 
schichten  und  Licder*  (1851)  and  'Gedichie' 
(1852).  His  greatest  success,  however,  was  at- 
tained through  his  short  stories  and  novels ; 
his  most  popular  and  one  of  his  earliest  stories 
is  'Immensce*  (1852),  which  is  eminently  char- 
acteristic of  his  genius  as  a  writer,  and  holds 
a  high  rank  in  literature.  His  other  works  in- 
clude: 'Im  Sonnenschein'  (1854);  'Angelica* 
(1855)  ;  'Im  Schloss'  (1861)  ;  <Von  jenseits  des 
Meeres*  (1864)  ;  'Die  Regentrude'  (1864)  ;  'Der 
Spiegel  des  Cyprianus'  (1865),  a  historical 
story;  'Pole  Poppenspaler  (1874),  a  children's 
story;  <Ein  stiller  Musikant*  (1874);  'Psyche* 
(1875);  'Aquis  Submersus*  (1876);  'Carsten 
Curator'  (1878);  <Ein  Bekenntniss*  (1888); 
and  <Der  Schimmelreiter*  (1888).  His  corre- 
spondence with  the  poet  Morike  was  published 
by  Jacob  Bachtold  in  1891.  Consult:  Schultze, 
'Theodor  Storm,  sein  Leben  und  seine  Dich- 
tung*  (1887);  Wehl,  'Theodor  Storm*  (1888); 
Stern,  'Studien  zur  Geschichte  der  Deutschen 
Litteratur*   (1895). 

Storm  is  a  general  name  applied  to  any 
violent  commotion  or  disturbance  of  the  atmos- 
phere, producing  or  attended  by  wind,  rain, 
snow,  hail,  or  thunder  and  lightning;  a  tempest; 
often  applied  to  a  heavy  fall  of  rain,  snow,  etc., 
without  a  high  wind.  See  Atmosphere;  Light- 
ning; Meteorology;  Wind. 

Storm  and  Weather  Signals.  See  Meteor- 
ology ;  We.miier  Bure.\u. 

Storm  King,  or  Butter  Hill  (called  by  the 
early  Dutch  The  KUnkcnhcrg,  which  means 
"Echo  Mount"),  one  of  the  highest  peaks  of  the 
Highlands,  on  the  west  bank  of  the  Hudson,  in 
the  town  of  Cornwall  in  Orange  Count)',  N.  Y. 
It  is  a  rounded  mass,  made  more  conspicuous  by 
being  on  the  river's  bank.  The  village  of  Corn- 
wall is  near  by.  The  peak  stands  like  a  "storm 
king"  at  the  northern  "Gate  of  the  Highlands,* 
as  a  protection  against  the  fierce  storms  of  the 
north. 

Storm-petrel.  See  Mother  Carey's  Chicken. 

Stornoway,  sl6r'no-wa,  Scotland,  a  sea- 
port in  Koss  and  Cromarty  County,  on  the  east 
coast  of  the  island  of  Lewis.  The  principal 
buildings  are  the  court-house,  assembly-rooms, 
public  library,  customs  house,  drill-hall,  indus- 
trial and  grammar  schools.  There  is  a  naval  re- 
serve station,  a  pood  harbor  with  quays  and 
wharves,  and  a  ship-building  yard  with  patent 
slip.  The  herring  and  whitefish  fisheries  are 
valuable.    Pop.  (1901)  3,711. 

Storrs,  storz,  Richard  Salter,  .\merican 
Congregational  clergym.-m :  b.  I'.raintrce,  Mass., 
21  .^ug.  1821  ;  d.  5  June  1900.  He  was  descended 
from  a  long  line  of  ministers;  was  graduated  at 
Amhcr.st  in  1839,  and  at  the  Andovcr  Theological 
Seminary  in  1845 :  preached  for  a  year  in  Brook- 
line,  Mass.;  and  in  1846  became  minister  of  the 
Church  of  the  Pilgrims,  Brooklyn.  N.  Y.,  con- 
tinuing in  that  pastorate  until  his  death.  He 
reached  a  commanding  position  among  the  lead- 
ing preachers  of  his  time,  and  added  new  mean- 
ing and  dignity  to  tlie  title  of  pulpit  orator,  which 
by  eminence  he  bore,  although  his  oratory  was 
free  from  limitations  of  a  professional  charac- 
ter, being  effective  through  its  intelleclual  and 
moral  qualities  and  its  masterful  delivery,  what- 
ever the  subject  or  the  occasion  might  !)e.  He 
was  also  a  scholar  and  writer  of  much  distinc- 
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tion,  and  contributed  articles  on  various  sub- 
jects to  many  publications.  From  1848  to  1861 
he  was  one  of  the  editors  of  the  'Independent.* 
He  also  published  <The  Graham  Lectures  on 
the  Wisdom,  Power,  and  Goodness  of  God,  as 
Manifested  in  the  Constitution  of  the  Human 
Soul'  (1856);  'The  Conditions  of  Success  in 
Preaching  Without  Notes'  (1S75)  ;  <The  Divine 
Origin  of  Christianity  Indicated  bv  its  Historical 
Effects'  (1884);  'Bernard  of  Clairvaux' 
(1892)  ;  'Forty  Years  of  Pastoral  Life'  ;  and 
also  many  religious,  historical,  and  literary  dis- 
courses of  varied  interest,  some  of  which  possess 
a  recognized  permanent  value.  From  1887  to 
1S97  he  was  president  of  the  American  Board  of 
Commissioners   for   Foreign   Missions. 

Storthing,  stor'ting,  the  parliament  or  leg- 
islative assembly  of  Norway.  It  is  elected  trien- 
nially,  and  holds  annual  sessions.    See  Norway. 

Sto'ry,  Joseph,  .American  jurist:  b.  I\Iar- 
blehead,  Mass.,  18  Sept.  1779;  d.  Cambridge, 
Mass.,  ID  Sept.  1845.  He  was  graduated  from 
Harvard  in  1798,  and  afterward  studied  law. 
In  1808  he  entered  Congress,  in  181 1  became 
speaker  of  the  Massachusetts  State  legislature, 
and  soon  after  was  appointed  a  judge  of  the 
L'nited  States  Supreme  Court.  In  1829  he  be- 
came first  Dane  professor  of  law  at  Harvard,  a 
position  which  he  held  for  the  rest  of  his  life. 
His  law  W'Orks  include  special  treatises,  com- 
mentaries, and  judgments,  and  a  collection  of  his 
miscellaneous  writings  was  published  in  1852. 
Among  the  legal  works  are:  'On  the  Law  of 
Bailments'  (1832)  :  'On  the  Constitution  of  the 
United  States'  (1833);  'On  Equity  Jurispru- 
dence, as  Administered  in  England  and  Anierica*- 
(1836)  :  'On  the  Law  of  Agency'  (1839)  :  'On 
the  Law  of  Partnership'  (1841)  ;  'On  the  Law  of 
Bills  of  Exchange'  (1843)  ;  and  others.  In  his 
constitutional  opinions  he  was  of  the  school  of 
Washington  and  Chief-Justice  Marshall,  advo- 
cating just  powers  for  the  Union  without  en- 
croachment upon  the  rights  of  the  respective 
States.  His  judgments  in  the  Supreme  Court 
may  be  found  in  the  reports  (181 1-45)  of 
Wheaton,  Cranch,  Howard,  and  Peters.  Con- 
sult, 'Life  and  Letters'  (1851)  by  his  son  Wil- 
liam  Wetmore    Story    (q.v.). 

Story,  Julian,  American  artist:  son  of 
W^  W.  Story  (q.v.)  :  b.  Oxford,  England.  He 
was  educated  at  Eton  and  Oxford,  studied  art 
at  Paris  and  in  1889  received  the  third  class 
medal  at  the  Paris  Salon ;  in  1891  he  took  the 
gold  medal  at  the  Berlin  Exhibit  and  in  igoo  was 
awarded  the  silver  at  the  Paris  Exposition. 

Story,  William  Wetmore,  .\merican  sculp- 
tor and  author:  b.  Salem,  Mass.,  19  Feb.  1819; 
d.  Vallombrosa,  near  Florence,  Italy,  7  Oct. 
1895.  He  was  graduated  from  Harvard  in  1838, 
from  its  law  department  in  1840,  was  admitted 
to  the  bar  at  Boston,  and  published  treatises  'On 
the  Law  of  Contracts'  (1844)  and  'On  the  Law 
of  Sales  of  Personal  Property'  (1847),  besides 
three  volumes  of  'Reports  of  Cases  Argued  and 
Determined  in  the  Circuit  Court  of  the  United 
States  for  the  1st  Circuit'  (1847).  Two  vol- 
umes of  'Poems'  appeared  in  1847  and  1856.  In 
1848  Story  went  to  Rome,  where  he  afterward 
chiefly  resided  as  a  sculptor  and  writer.  He 
was  United  States  commissioner  on  fine  arts  to 
the  Paris  World's  Fair  of  1879.  Among  the  bet- 
ter  known    examples    of   his   art   are   busts    of 


Lowell,  Josiah  Quincy,  and  Theodore  Parker;  a 
statue  of  Everett  in  the  Boston  Public  Gardens; 
a  statue  of  George  Peabody  for  London  (i86g), 
placed  in  replica  in  Baltimore  in  1888;  'Saul'; 
'Jerusalem'  ;  'Semiramis.'  Of  his  further  books 
may  be  mentioned  'Roba  di  Roma'  (1862); 
'Graffiti  d'ltalia'  (1869);  'The  Tragedy  of 
Nero'  (1875)  ;  and  'Fiammetta'  (1885).  Con- 
sult the  'Life'    (1903)  by  Henry  James. 

Story,  or  Storey,  in  architecture,  a  floor  of 
a  house  or  other  building,  or  a  set  of  rooms  on 
the  same  level  or  floor.  A  story  is  considered 
the  distance  from  floor  to  floor,  usually  9,  12  or 
16  feet  apart. 

Stothard,  stoth'ard,  Thomas,  English 
painter:  b.  17  Aug.  1755;  d.  27  April  1834.  He 
very  early  exhibited  a  taste  for  drawing.  At 
8  he  was  placed  at  school  at  Stretton,  near 
Tadcaster,  where  he  remained  till  his  13th  year, 
when  he  was  removed  to  a  boarding-school  at 
Ilford,  Essex.  On  his  father's  death,  about  a 
year  after,  he  was  bound  apprentice  to  a  drawer 
of  patterns  for  brocaded  silks  in  London.  His 
apprenticeship  was  cut  short  in  consequence  of 
the  decline  of  the  trade.  In  1777  he  became 
a  student  at  the  Royal  Academy,  and  in  the  fol- 
lowing year  exhibited  as  his  first  picture  there 
'The  Holy  Family.'  In  1791  he  was  elected  an 
associate  of  the  Academy,  and  in  1794  he  became 
an  academician.  Among  his  works  may  be  men- 
tioned his  designs  for  novels  by  Richardson, 
Fielding,  and  Smollett;  for  Sterne's  'Tristram 
Shandy'  ;  for  Milton's  works;  for  Rogers'  Poems 
and  'Italy'  ;  some  historical  pictures,  and  his 
Canterbur)'  Pilgrims.  He  painted  internal  deco- 
rations of  buildings,  and  designed  silver  plate, 
medals,  etc.  He  is  said  to  have  made  5.000  de- 
signs, 3.000  of  which  were  engraved.  Consult, 
'Life'  by  Mrs.  Bray  (1851). 

Stoughton,  sto'ton,  Israel,  American  colo- 
nist: b.  England  at  the  close  of  the  i6th  cen- 
tury; d.  Lincoln,  England,  1644,  He  emigrated 
to  America  in  1630  with  the  company  which 
founded  Dorchester,  Mass.,  of  which  John  Endi- 
cott  was  a  conspicuous  figure,  and  served  the 
colony  as  assistant  to  the  governor  during  a  num- 
ber of  years.  He  was  identified  with  the  famous 
antinomian  controversy  introduced  by  Ann 
Hutchinson  and  Wheelwright,  and  having  writ- 
ten a  pamphlet  upon  the  subject  which  was  dis- 
pleasing to  his  fellow  townsmen,  was  removed, 
but  was  later  restored  to  his  place  in  the  govern- 
ment of  the  community.  In  1639  he  was  ap- 
pointed to  act  with  Endicott  in  a  boundary  dis- 
pute with  the  Plymouth  colony,  but  in  1644  he 
left  Massachusetts  and  returned  to  England. 

Stoughton,  William,  American  colonist, 
son  of  Israel  Stoughton:  b.  about  1630;  d.  Dor- 
chester, Mass.,  7  July  1701.  He  studied  at  Har- 
vard and  was  afterward  graduated  at  Oxford. 
Returning  to  America,  he  was  elected  assistant 
in  the  Dorchester  colony  from  1671  to  1686.  In 
1692  he  was  appointed  lieutenant-governor  of 
Massachusetts,  and  in  this  capacity  presided  over 
the  witchcraft  trials  at  Salem. 

Stoughton,  IMass.,  town  in  Norfolk 
County ;  on  the  New  York,  New  Haven  &  Hart- 
ford Railroad ;  16  miles  south  of  Boston.  With- 
in its  limits  are  the  villages  of  Stoughton,  West 
Stoughton,  and  North  Stoughton.  The  chief 
manufacturing  establishments  are  woolen  mills, 
rubber    works,    boot    and    shoe    factories,    and 
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machir/e  shops.  The  town  has  one  pnbHc  high 
school,  17  district  schools,  several  private 
schools,  and  a  public  library,  established  in  1874. 
There  are  several  beautiful  residential  sections 
and,  in  tl  e  southern  part  of  the  town,  are  some 
small  bodies  of  water.  Pop.  (1890)  4,852; 
(1900)  5,4+2. 

Stout,  George  Frederick,  English  psychol- 
ogist:  b.  South  Shields  6  June  1S59.  He  was 
educated  at  St.  John's  College,  Cambridge,  of 
which  he  has  been  a  fellow  since  1884.  He  was 
.■Anderson  lecturer  in  comparative  psychology  at 
the  University  of  Aberdeen  in  1896,  and  has  been 
editor  of  'Mind'  from  1891.  He  has  published 
^Analytic  Psychology'  (1896);  'Manual  of 
Psychology'   (1899)  ;  etc. 

Stoves  and  Heating  Apparatus. —  .Any 
system  of  heating  must  necessarily  include 
three  things,  the  combustion  of  fuel  in  a  fire- 
place, stove,  furnace,  steam  or  hot-water 
boiler;  a  system  by  which  the  heat  is  trans- 
mitted to  its  destination  with  the  least  possible 
loss;  and  a  system  of  diffusion,  by  which  the 
heat  is  conveyed  to  the  air  in  a  room,  and  to 
its  walls,  floors,  ceilings,  etc.  The  oldest, 
simplest  and  most  economical  method  of  heat- 
ing is  by  the  stove,  which  requires  no  .system 
of  transmission,  but  by  radiation  and  con- 
vection diffuses  the  heat  directly  to  the  air 
and  to  the  objects  in  the  room.  Though  this 
method  has  not  been  entirely  superseded  by 
the  hot-air  furnace,  owing  to  the  cost  of  in- 
stalling the  latter,  the  furnace  has  largely  done 
away  with  use  of  the  stove  solely  as  an  ap- 
paratus for  heating  purposes,  beside  which  the 
ftrnace  has  many  advantages  over  the  stove, 
as  such.  The  hot-air  furnace  is  generally  con- 
structed of  brick,  or  cast  or  wrought-iron 
plates  welded  together,  and  provided  with  a 
brick-lined  fire-oot;  there  is  a  combustion 
chamber  over  the  fire;  and  between  these 
latter  two  and  the  outside  casing  is  left  a  space 
for  the  circulation  of  air.  Through  a  box  or 
pipe,  called  the  "cold-air  box,"  located  at  the 
bottom  of  the  casing,  fresh  air  is  brought 
from  outside,  enters  the  space  between  the 
casing  and  the  fire-box,  passes  over  the  heated 
surface  of  the  fire-pot  and  combustion  cham- 
ber, and,  by  means  of  pipes  at  the  top  of  the 
casing  which  connect  with  the  registers,  is 
transmitted  to  the  various  rooms  of  the  house. 

The  furnace  in  its  turn  was  followed  by 
the  steam  boiler  which  transmits  the  steam 
to  radiators  throughout  the  house,  and  form 
them  the  heat  is  diffused  to  the  air  in  the 
room.  This  method  of  heating  has  come  into 
use  largely  as  the  office  building  has  been 
increased  in  size,  and  the  majority  of  such 
1  uildings  are  now  heated  by  steam.  Gas  and 
il  stoves  have  also  become  valuable  as  means 
111  heating  isolated  rooms  in  a  building  or 
house,  not  otherwise  connected  with  any  heat- 
ing appliances. 

Stoves. — In  searching  the  records  to  ascer- 
i.iin  when  the  first  stove  was  cast,  we  learn 
iliat  in  1490  the  first  stove  was  reported  as 
leing  made  in  Alsace,  and  that  in  1509  others 
were  cast  in  Islenberg.  The  first  blast  fur- 
race  erected  in  this  country  at  Lynn.  Mass., 
in  1642,  turned  out  a  small  round-bottomed 
i-'Cttlc  with  a  cover,  probably  the  first  stove 
of  any  description  made  in  this  country.     The 


industry  lagged  for  nearly  a  century,  and 
it  was  not  till  the  middle  of  the  i8th  century 
that  the  manufacture  was  pushed  to  any  great 
extent.  About  1735  Christopher  Sower,  of 
Gcrmantown,  Pa.,  began  to  manufacture  the 
jamb-stove,  which  was  the  first  attem|)t  to 
heat  other  rooms  than  the  one  in  which  the 
great  brick  fire-place  was  located.  This  jamb- 
stove  consisted  of  a  cast-iron  box  built  into 
the  side  of  the  kitchen  fire-place,  one  end 
opening  in  the  adjoining  room,  the  other 
being  heated  by  the  fire,  so  that  when  the 
door  of  the  jamb-stove  was  opened,  a  small 
amount  of  heat  was  transmitted  to  the  room. 

In  1744  the  manufacture  of  Franklin  stoves 
vas  commenced  in  Philadelphia.  This  stove, 
the  invention  of  Benjamin  Franklin,  con- 
sisted of  a  cast-iron  open  fire-place,  jutting 
out  from  the  chimney,  and  thus  the  heat  was 
thrown  out  from  three  sides  mto  the  room, 
instead  of  only  the  one  side,  as  in  the  jamb- 
stove.  Between  1752  and  1760  the  six-plate, 
or  box-stove,  which  was  the  pioneer  of  the 
many  modern  forms  of  heating  apparatus,  was 
inade  in  Marlboro,  Va.  Stoves  were  made 
in  1760  by  Baron  Steigel,  of  Letitz.  Pa.,  and 
in  17S6  box-stoves  were  made  in  Philadel- 
phia, but  were  not  put  together  there,  that 
work  being  done  at  Providence,  R.  I.,  and 
Troy,  N.  Y.,  whither  the  plates  were  shipped. 
Ii'  1802  Isaac  Orr  began  the  manufacture  of 
the  cylindrical  or  oval  stoves  of  sheet-iron, 
at  Philadelphia,  and  in  New  Hampshire.  This 
was  the  forerunner  of  the  oval-regulator,  hav- 
ing a  fire-damper,  automatically  opened  and 
closed  by  the  difference  in  expansion  of  a 
brass  rod  and  the  sheet-iron  stove-body.  In 
1820  the  Conant  stove  was  made  at  Brandon, 
Vt.,  and  the  Woolson  stove  soon  followed, 
being  first  made  at  Brandon,  Vt.,  and  put 
together  at  Claremont,  N.  H.,  but  they  were 
later  manufactured  in  Massachusetts,  Cleve- 
land, and  Detroit.  In  1836  a  stove  having 
an  illuminated  case  of  cast-iron  and  mica,  en- 
closed fines,  a  check-flue,  and  a  direct  draft- 
damper,  was  made  by  James  Atwater,  of  New 
■S'ork,  and  almost  simultaneously  the  Stanley 
Pf|uare  heating-stove  was  brought  out.  The 
cylinder-stove,  invented  by  Dr.  Bushncll  in 
1845,  except  for  the  fact  that  it  was  cylindrical 
and  the  inside  was  lined  with  fire-clay,  was 
similar  to  the  Stanley  stove,  the  latter  hav- 
ing return  and  exit  flues  enclosed  in  the  four 
corners,  whereas  the  former  had  a  pipe  at 
the  back  through  wdiich  the  heat  made  its  exit 
after  having  come  down  the  four  pipes  or 
flues  in  the  corner  to  the  hollow  base.  The 
next  in  succession  was  the  round  or  oval  gas 
burner  or  surface-burner,  made  of  sheet-iron, 
and  having  the  flues  which  returned  the  heat 
to  the  base  enclosed  in  the  body  of  the  ;tove. 
In  these  gas-burners  also  the  coal  was  more 
thoroughly  burned  out  by  having  perforated 
fire-pots  and  perforated  gas-rings  at  the  top^ 
of  the  brick.  Fuller,  Warren  &  Company, 
of  Troy,  N.  V..  made  the  style  of  oval  and 
round  parlor  stoves  most  generally  used,  the 
P.  B.  Stewart. 

The  base-burner  has  been  in  use  for  many 
years,  one  of  the  first  to  be  constructed  being 
the  self-feeder,  patented  by  Jordan  L.  Mott. 
Sr.,    of    New    York,    in    1R33.    the    plan    of    his 
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stove  being  to  feed  the  coal  from  a  magazine 
to  tlie  fire-box,  and  to  use  the  chestnut  size 
of  anthracite  coal.  This  was  followed  in  1852 
by  the  self-feeding  base-burning  stove,  and 
in  1862  by  the  "Morning  Uiory,"  both  of 
which  were  the  inventions  of  D.  G.  Little- 
f^eld,  of  Albany,  N.  Y.;  then  came  the 
"American"  of  Van  VVormer  &  McCjarvey, 
of  Albany,  and  in  i86j  the  revertible-flue  gas- 
bunier  with  the  magazine  attachment,  the 
production  of  Hailes  &  Treadwell,  in  Albany. 
Since  then  there  have  been  innumerable  styles 
of  stoves  introduced,  with  many  more  or  less 
valuable  changes  and  additions.  The  follow- 
ing are  the  most  important  of  these:  the  base- 
burner  having  a  small  mica  window  op- 
posite the  grate,  by  Hunt  and  Miller,  of  Hud- 
son (1865):  the  anti-clinker  direct  draft  base- 
burner,  by  James  Spear,  of  Philadelphia 
(1871);  "Keep's  Side-Burner,"  having  a  full 
mica  section  below  and  above  the  fire-pot, 
by  W.  J.  Keep  (1871);  the  "Argand"  base- 
burner,  a  combination  of  the  "American" 
with  an  anti-clinker  grate  and  the  full  double 
illumination,  by  Perry  &  Company,  of  Albany 
(1873);  the  "Splendid"  bv  Fuller,  Warren  & 
Company  (1875);  the  "Garland"  by  the  Michi- 
gan Stove  Company  (1876);  Keep's  square- 
base  and  square-sided,  round  front  and  round 
fire-pot  called  the  "Art  Garland,"  by  the 
:\Iichigan  Stove  Company  (1884);  the  "Hub" 
base-burner,  bv  Smith  &  Anthony,  of  Bos- 
ton (1884);  the' Keep  "Reflector  Art  Garland." 
by  the  Michigan  Stove  Company  (1887):  and 
many  other  makes,  including  the  oval  sheet- 
iron  stove,  known  as  the  "Tamale."  and  the 
P.  D.  Beckwith  "Oak"  stove,  having  fluted 
fire-pot.  steel  drum  and  air-tight  fittings. 

In  the  cooking  stove  there  has  been  as 
much  change  as  in  the  stove  used  for  purely 
heating  purposes.  The  pioneer  in  this  line 
was  the  James  stove,  a  nine  plate,  with  the 
oven  on  the  side  of  the  stove.  The  ne.xt  in 
succession  was  the  Conant  stove,  invented  in 
1819,  which  had  the  oven  directly  over  the 
fire-pot  and  doors  at  both  ends,  but  as  the 
fire  underneath  the  oven  heated  the  bottom 
too  quickly,  this  style  was  soon  abandoned. 
The  Woolson  stove,  of  Claremont,  N.  H., 
having  the  oven  at  the  side,  the  heat  being 
tlirown  under  or  over  it  by  means  of  dampers, 
was  next  on  the  market,  but  as  the  fire  caused 
the  oven  to  bake  more  rapidly  on  the  near 
side,  the  oven  was  next  placed  at  the  rear 
and  above  the  boiler-holes.  In  1833.  Stanley 
invented  the  rotary  cook  stove,  with  the  cook- 
ing holes  and  fire-box  on  the  same  level  as 
the  oven.  The  next  step  along  progressive 
lines  came  in  1S10-20.  in  shape  of  an  oval 
stove,  the  invention  of  a  Mr.  Hoxie,  of  Salis- 
bury, Conn.,  in  which  the  fire,  having  gone 
down  the  two  end  flues  and  met  at  the  bottom, 
passed  to  the  chimney  through  an  aperture 
in  the  hearth  of  the  fireplace  over  which  the 
stove  was  situated.  P.  P.  Stewart  patented 
two  stoves,  one  in  i8j8.  the  other  in  1850, 
in  the  first  of  which  the  fire-box  was  hung 
in  the  upper  part  of  the  oven,  thus  throwing 
off  heat  from  three  sides  while  the  flame 
passed  all  around  the  oven  on  the  outside 
and  out  the  pipe  collar  on  top  of  the  stove. 
The   latter,  the  large  oven  stove,   had  a  sheet 


flue  underneath  with  three  flues  at  the  rear. 
At  about  the  same  time,  1850,  the  curved 
plate,  which  dumped  the  ashes  from  the  grate 
into  the  pit  in  the  hearth,  was  invented  by 
Samuel  Pierce,  and  since  then  only  minor 
changes  have  been  made  in  construction,  the 
water-tanks,  reservoirs,  grates,  etc.,  being  re- 
arranged, various  methods  of  open  ventila- 
tion, return-flue  construction  and  different 
styles  of  ornamentation  being  introduced. 

There  have  been  few  changes  in  ranges 
made,  the  main  difference  being  that  there 
is  only  one  door,  the  pipe  being  on  the  side 
where  the  other  door  was  formerly  placed; 
tin  has  been  replaced  by  aluminum  in  the 
lining  of  oven  doors;  and  many  varieties  and 
styles  of  ornamentation  have  been  made  for 
selling  purposes. 

A  sheet-iron  range,  in  which  the  grate  con- 
taining the  fire  was  suspended  inside  a  sheet- 
iron  casing,  the  heat  thus  coming  from  the 
lire  direct,  was  placed  on  the  market  in  Bos- 
ton, in  1850,  by  a  Frenchman  named  Gillette. 
About  the  same  time  a  similar  range  was  made 
in  New  York  by  Duparquet,  Huot  &  Mon- 
tuse,  but  they  later  made  a  radical  change  in 
the  construction  by  placing  flues  around  the 
oven,  as  at  present,  and  the  oven  was  made 
a  separate  part  of  the  construction.  These 
two  were  followea,  in  1885.  by  the  wrought- 
iron  range  of  John  Van,  of  Cincinnati,  but 
with  the  many  rapid  advances  made  in  the 
manufacture  of  steel,  the  use  of  wrought-iron 
has  largely  given  place  to  the  use  of  blue 
polished  steel  and  aluminum  painted  steel. 

The  manufacture  of  stoves  is  largely  car- 
ried on  in  the  West,  at  the  present  time 
Detroit  being  the  centre  of  trade.  The  ear- 
liest factories  in  the  East  where  stoves  were 
made  exclusively  were  at  Troy,  Albany  and 
New  York,  The  West  then  began  to  loom 
up.  the  first  foundry  being  established  in 
Detroit  about  1830,  known  as  the  Hydraulic 
Iron  Works,  which  was  followed  by  Dwyer 
&  Brother,  in  1861.  This  firm  later  became 
the  Detroit  Stove  Works,  which,  in  1871,  was 
followed  by  the  Michigan  Stove  Company, 
and  in  1881  bj'  the  Peninsula  Stove  Com- 
pany and  others.  The  competition  thus  en- 
gendered between  western  and  eastern  manu- 
facturers soon  led  to  the  establishment  of 
branch  foundries  by  the  eastern  people  in 
western  cities,  and  Chicago  became  the  centre 
of  distribution.  The  statistics  of  the  trade 
are  meagre,  but  for  the  year  1900,  the  output 
of  stoves  was  valued  at  $35,446,600.  distributed 
through  the  States  as  follows:  Pennsylvania, 
$5,209,000;  Michigan,  $4,935,000:  New  York, 
$4,913,700;  Ohio,  $4,384,200;  Illinois,  $3,801,000; 
Massachusetts,  $2,061,800;  Missouri,  $1,921,000; 
Indiana,  $1,439,500;  Tennessee.  $1,280,000; 
Kentucky,  $1,044,000:  Wisconsin,  $972,000; 
Maryland,  $550,500:  Virginia,  $402,000:  Con- 
necticut, $392,400:  New  Jersey.  $322,000;  Kan- 
sas, $306,000:  Oregon.  $269,000:  Maine,  $268.- 
600;  Rhode  Island.  $250,000:  Alabama,  $229.- 
400;  Georgia,  $196,000:  Minnesota.  $185,000: 
Colorado,  $50,000;  California,  $36,000;  and 
New   Hampshire,   $28,500. 

The  manufacture  of  gas  stoves  has  also 
come    to    be    of    some    importance,    the    gas        j. 
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stove  being  more  easily  handled  and  cleaned 
than  the  general  run  of  cooking  stoves.  In 
1900  there  were  35  establishments  manufactur- 
ing gas  and  oil  stoves,  capitalized  at  $3,766,065 ; 
having  191  salaried  clerks  and  ofiicials  whose 
salaries  were  $231,436;  wage-earners,  2.471; 
wages,  $1,138,442;  miscellaneous  e.xpenses, 
$274,242;  cost  of  materials  used,  $2,501,568, 
and   having  products   valued   at  $4,579,700. 

Furnaces. — The  first  hot-air  furnace  for 
supplying  pure  heated  air  to  rooms  was  prob- 
ably that  constructed  by  Franklin  in  1744. 
This  was  a  sheet-iron  oblong  box,  burning 
wood,  the  smoke  passing  into  the  chimney 
over  the  top  of  the  flat  chamber  behind  the 
(ire,  and  between  it  and  the  real  back  of  the 
stove.  The  cool  air  entered  this  flat  hollow 
chamber  through  a  pipe,  and  when  heated 
passed  through  small  holes  in  the  side  of  the 
chamber  into  the  room.  This  style  of  ap- 
paratus was  not  much  improved  upon  till 
the  beginning  of  the  19th  century  when  in 
1808,  Daniel  Pettibone,  of  Philadelphia,  took 
out  a  patent  on  a  stove  for  rarifying  air  by 
heat.  This  was  followed  by  the  warm  air 
furnace  of  William  A.  Wheeler,  of  Worcester, 
Mass.  (1835);  by  that  of  Gurden  Fox,  of 
Hartford,  Conn.  (1835-40);  the  Blaney  and 
the  Culver;  the  Boynton.  made  by  Richardson 
Si.  Boynton;  the  Thatcher,  and  others.  The 
reduction  of  the  price  of  furnaces  has  made 
their  use  more  common,  till  now  nearly  every 
dwelling-house  has  one.  Furnaces  may  be 
divided  into  two  general  types,  the  direct  and 
indirect  draft.  The  better  class  of  direct 
draft  furnaces  have  a  radiator,  generally 
placed  in  the  top,  through  which  the  gases 
pass  before  reaching  the  smoke  pipe,  and 
usually  have  but  one  damper  combined  with 
the  cold  air  check.  In  the  cheaper  styles  of 
direct  draft  furnaces  this  radiator  is  done  away 
with,  the  gas  passing  directly  into  the  smoke 
pipe,  but  this  system  wastes  much  heat  that 
is  utilized  by  the  better  grade  of  furnace. 
In  the  indirect  draft  type  of  furnaces  the 
radiator  is  located  near  the  base,  and  the 
gases  pass  down  through  flues  to  it,  thence 
upward  and  through  another  flue  to  the  pipe. 
This  style  of  furnace  has  a  direct  draft  damper 
in  addition  to  the  damper  in  the  pipe,  thus 
;.llowing  the  gas  to  escape  to  the  chimney 
i.iorc  easily. 

The  matter  of  grates  and  fire-pots  is  most 
important.  The  most  approved  form  of  grate 
i^  the  revolving  triangular  pattern,  consisting 
f  teethed  triangular  bars,  connected  by  gears 
:ir,d  turned  by  means  of  a  detached  lever. 
Fire-pots  are  usually  made  of  cast-iron  or  of 
steel  plate  lined  with  fire-brick,  the  pot  rang- 
ing in  depth  from  12  to  18  inches.  In  a 
wrought-iron  or  steel  furnace,  this  fire-brick 
lining  is  necessary  because  the  intense  heat 
may  harm  the  outside  shell,  but  it  has  not 
the  advantage  of  giving  off  heat  when  the 
coal  is  first  put  on,  as  does  the  furnace  having 
the  cast-iron  fire-pot. 

The  combustion  chamber,  or  space  above 
the  fire-pot.  should  be  of  sufficient  size  to 
nllow  the  gases  to  become  thorouglily  mi.\ed 
with  the  air  passing  up  through  the  fire  or 
tlirnugh  the  openings  of  the  feed  door.  The 
radiator,  generally  constructed  of  cast-iron  or 


steel  plate,  is  used  as  sort  of  a  reservoir  for 
the  gases  and  air  passing  over  the  furnace, 
till  the  air  has  extracted  a  considerable  por- 
tion of  the  heat  from  the  gas.  The  cold-air 
bo.x  should  be  large  enough  to  supply  a 
volume  of  air  sufficient  to  fill  all  the  hot-air 
pipes  at  the  same  time,  the  general  size  or 
area  of  the  cold-air  bo.x  being  three-fourths 
the  combined  area  of  the  hot-air  pipes. 

Steam. — Heating  by  means  of  hot-water 
has  been  in  use  since  time  immemorial,  and 
was  known  prior  to  the  Christian  Era,  for 
Seneca  mentions  the  methods  by  which  water 
was  heated  in  the  Thermae  at  Rome,  that  of 
passing  water  through  a  coil  of  brass  pipes 
which  passed  through  a  fire.  This  method 
was  used  in  France,  in  1777,  by  M.  Bonnemain, 
and  in  London,  in  1817,  by  Marquis  de 
Chatannes,  for  heating  a  conservatory,  and 
in  1822,  an  Englishman,  named  Bacon,  in- 
troduced the  method  of  using  an  inclined  pipe 
of  large  dimensions,  but  this  w-as  not  success- 
ful because  of  imperfect  circulation.  The 
first  hot-water  apparatus  introduced  in  this 
country  was  the  Perkins  system,  introduced 
from  England  by  Joseph  Nason,  in  1842.  Hot- 
water  heating  in  the  United  States  has  been  an 
evolution  of  the  past  25  years,  the  most  popu- 
lar heaters  at  the  beginning  of  this  period 
being  the  Gurney  and  the  H.  B.  Smith.  In 
1885,  the  Bolton  heater  was  introduced  by 
the  Detroit  Heating  &  Lighting  Company, 
the  Mouat  heater  was  the  next  in  succession, 
and  since  that  time  the  improvements  have 
been  so  many  and  the  demand  so  great  that 
the  price  of  the  hot-water  plant  has  been 
reduced  till  it  is  within  the  reach  of  the  aver- 
age householder. 

The  practice  of  heating  buildings  by  steam 
was  begun  about  1845,  the  first  building  to 
be  so  heated  being  the  Eastern  Hotel,  of  Bos- 
ton, and  the  first  factory  building,  the  Burling- 
ton, Vt.,  Woolen  Mill.  The  system  by  which 
these  buildings  were  heated  was  introduced  by 
Joseph  Nason,  and  consisted  of  small  wrought- 
iron  pipes,  three-quarters  of  an  inch  in 
diameter.  From  this  small  beginning  have 
developed  the  many  intricate  systems  of  ap- 
paratus now  used  for  warming  buildings. 

There  are  two  systems  of  heating  by  steam, 
the  direct  and  the  indirect,  the  former  being 
used  in  all  classes  of  buildings,  both  by  itself 
and  in  combination  with  other  systems.  The 
direct  system  consists  of  a  furnace  and  boiler 
for  the  combustion  of  fuel  and  the  generation 
of  steam;  a  system  of  pipes,  by  means  of 
which  the  steam  is  conveyed  from  the  boiler 
to  the  radiators  and  the  condensed  water  re- 
turned to  the  boiler;  and  the  radiators  or 
coils  of  pipes  placed  throughout  the  rooms 
of  a  building  for  the  purpose  of  diffusing  the 
heat  to  the  air.  The  types  of  boilers  used  are 
many  and  various;  the  cast-iron  sectional 
boiler  is  more  commonly  usc<l  for  dwelling- 
houses,  and  the  tubular  or  water-tube  boiler 
for  larger  buildings.  In  the  boiler  used  for 
heating  purposes  only  it  is  not  necessary  to 
carry  a  pressure  of  more  than  2  to  10  pounds, 
the  condensation  flowing  back  to  the  boiler  by 
gravity.  When  under  a  high  pressure,  the 
steam  for  the  heating  system  is  forced 
through   a   reducing   valve   and  the  condensa- 
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tion  returned  to  the  boiler  by  means  of  a 
pump  or  return  trap.  The  system  of  diffusing 
the  heat  by  radiators  is  not  standard,  no 
particular  one  being  of  greater  benefit  than 
another.  There  are  the  common  cast-iron 
sectional  radiator;  the  vertical  wrought-iron 
pipes  screwed  into  a  cast-iron  base;  the  cast- 
iron  wall  radiator,  which  does  not  obstruct 
the  flow:  and  the  unsightly  coils  of  wrought- 
iron  pipes  placed  along  the  ceiling  or  walls. 

Indirect  steam  heating  has  the  advantages 
both  of  the  furnace  and  of  the  direct  steam, 
but  the  cost  of  installmg  the  system  is  greater. 
The  main  difference  between  the  two  lies  in 
the  radiator,  in  the  indirect  system  a  special 
form  of  heater  being  placed  beneath  the  floor 
and  encased  in  galvanized  iron  or  brick  work. 
Connected  with  the  space  beneath  the  heater 
1.=-.  a  cold-air  box.  and  warm-air  pipes  at  the 
top  are  connected  with  registers  in  the  floors 
■or  walls  as  previously  described  for  furnaces, 
so  that  the  air  in  passing  through  the  spaces 
between  the  sections  of  the  heater  becomes 
warmed  and  rises  to  t  e  rooms  above.  As 
compared  with  furnace  heating  this  method 
has  one  great  advantage,  being  less  affected 
by  outside  wind  pressure,  as  long  runs  of 
horizontal  pipe  are  avoided  and  the  heaters 
can  be  placed  near  the  registers. 

The  statistics  for  the  manufacture  of  bteam 
fittings  and  heating  apparatus  are  as  follows: 
Number  of  establishments.  227;  capital,  $18,- 
-33-173';  salaried  clerks  and  officials.  1.215; 
salaries.  $1,477,115:  wage-earners.  9.252;  wages. 
:!?4.9S2,S57;  miscellaneous  expenses.  $1,349-694: 
cost  of  materials  used.  $10,219,506:  value  of 
product,  $22,084,860.  See  Furx.»iCE  ;  Heating 
/  \'D  Ventil.vtion  ;  Fuel  Electric  Furnaces  ; 
Etc. 

Stowe,  Calvin  Ellis,  American  educator:  b. 
Natick,  Mass.,  6  April  1802;  d.  Hartford.  Conn., 
22  Aug.  18S6.  He  was  graduated  at  Bowdoin 
College  in  1824,  and  at  Andover  Theological 
Seminary  in  1828.  In  1829  he  became  an  editor 
of  the  Boston  Recorder,  but  abandoned  iournal- 
ism  for  the  chair  of  Greek  at  Dartmouth  in 
1830.  In  1832  he  was  called  to  Lane  Theological 
Seminary,  Cincinnati,  and  in  the  same  year  w-as 
married  "to  Harriet  Elizabeth  Beecher.  author 
or  'Uncle  Tom's  Cabin.'  He  was  professor  of 
■divinity  at  Bowdoin  in  1850,  and  in  1852  became 
professor  of  sacred  literature  at  Andover,  re- 
tiring in  1864.  His  writings  include:  *The  He- 
brew Commonwealth'  (1829)  ;  'Lectures  on  the 
Sacred  Poetry  of  the  Hebrews'  (1829);  'In- 
troduction to  the  Criticism  and  Interpretation  of 
the  Bible'  (1835)  ;  'Origin  and  History  of  the 
Books  of  the  Bible'    (1867)  ;  and  other  works. 

Stowe,  Harriet  Elizabeth  Beecher,  Ameri- 
can writer:  b.  Litchfield,  Conn.,  14  June  1812;  d. 
Hartford,  Conn.,  i  July  1896.  She  was  a  daugh- 
ter of  Rev.  Lyman  Beecher  (q.v.),  and  sister 
of  Henry  Ward  Beecher  (q.v.).  She  was  edu- 
cated at  Litchfield  and  then  at  Hartford,  under 
her  sister  Catherine,  whom  she  joined  in  teach- 
ing in  her  school  there.  In  1832  the  sisters  re- 
•moved  to  Cincinnati,  where  their  father  was 
appointed  president  of  Lane  Theological  Semi- 
nary. In  1836  she  was  married  to  the  Rev.  Calvin 
E.  Stowe,  a  teacher  in  the  seminary,  who  in  1850 
removed  to  Brunswick.  Maine,  on  being  appointed 
a  professor  in  Bowdoin  College,  soon  after  ex- 


changing this  post  for  a  similar  one  at  Andover. 
She  had  become  familiar  with  the  evils  of  slav- 
ery during  her  residence  at  Cincinnati,  and  the 
work  by  which  her  work  became  known  through- 
out the  world — 'Uncle  Tom's  Cabin'— was  a 
direct  attack  upon  slavery,  and  was  (in  1851- 
52)  contributed  in  serial  form  to  'The  National 
Era,'  an  anti-slavery  newspaper  published  at 
Washington.  The  story  was  to  some  extent 
based  on  the  experiences  of  Josiah  Henson 
(q.v.).  It  was  defective  in  style  and  construc- 
tion, but  was  vividly  done.  It  did  not  perfectly 
render  Southern  life,  and  the  injustice  of  some 
of  its  presentations  has  been  much  discussed.  It 
certainly  helped  to  liberate  the  slave,  though  its 
effect  was  enhanced  by  political  conditions.  It 
became  almost  immediately  famous,  was  trans- 
lated into  many  foreign  languages,  and  published 
in  innumerable  editions.  In  1879,  when  the 
'Illustrated'  edition  was  published,  there  were  in 
the  British  iluseum  43  English  editions  and  19 
translations.  None  of  her  subsequent  works  at- 
tained anything  like  the  same  popularity.  Among 
her  other  works  may  be  cited  'Sunny  iMemories 
of  Foreign  Lands'  (1854);  'The  Mayflower, 
and  Miscellaneous  Writings'  (1855);  'Dred:  A 
Tale  of  the  Great  Dismal  Swamp'  (1856); 
'The  Minister's  Wooing,'  her  most  artistic 
work  (1859)  ;  'The  Pearl  of  Orr's  Island' 
(1862)  ;  'Agnes  of  Sorrento'  (1862)  ;  'Reply  to 
the  Address  of  Thousands  of  Women  of  Great 
Britain  and  Ireland  to  their  Sisters  of  the 
United  States'  (1863);  'House  and  Home  Pa- 
pers' (1864)  ;  'Stories  about  our  Boys'  (1865); 
'Little  Foxes'  (i866)  ;  'Religious  Poems' 
(1867)  :  'Queer  Little  People'  (1867)  ;  'Daisy's 
First  Winter,  and  Other  Stories'  (1867);  'The 
Chimney  Corner'  (1868)  ;  'Men  of  our  Times' 
(1868):  'Oldtown  Folks'  (1869),  a  popular 
studv  of  New  England  life;  'The  American 
Woman's  Home'  (1869),  with  Catherine  E. 
Beecher:  'Ladv  Bvron  Vindicated'  (1870); 
'Little  Pussy  Willow'  (1870)  :  "Pink  and  White 
Tyranny'  (1871);  'Sam  Lawson's  Fireside 
Stories'  (1871)  ;  'Mv  Wife  and  I'  (1871)  : 
'Lives  and  Deeds  of  our  Self-Made  Men' 
(1872)  ;  'Palmetto  Leaves'  (1873)  ;  'Woman  in 
Sacred  History'  (1873);  "Betty's  Bright  Idea, 
and  Other  Tales'  (1875)  ;  'We  and  our  Neigh- 
bors' (1875):  'Deacon  Pitkin's  Farm,  and 
Christ's  Christmas  Presents'  (1875);  'Foot- 
steps of  the  Master'  (1876):  'Captain  Kidds 
IMoney,  and  Other  Stories'  (1876)  ;  'The  Ghost 
in  the  Mill,  and  Other  Stories'  (1876);  'Pog- 
anuc  People'  (1878);  'A  Dog's  ^Ilss!on> 
(1881)-  Consult.  'Life,'  by  her  son  (iS8q); 
Field,  'Life  and  Letters  of  Harriet  Beecher 
Stowe'    (1897). 

Stowell,  stS'el,  Charles  Henry,  American 
physiologist:  b-  Perry,  N.  Y.,  27  Oct.  1850.  He 
was  graduated  from  the  Genesee  U  e?leyan 
Seminary  in  1868  and  from  the  medical  depart- 
ment of  the  University  of  Michigan  in  1S72. 
where  he  became  lecturer  and  professor  of 
physiology  1876-^S.  He  has  published.  'Primer 
of  Health';  <A  Healthy  Body';  'Microscopical 
Diagnosis';  'Structure  of  Teeth.' 

Strabis'mus.     See  Vision,  Defects  of. 
Strabo,     stra'bo,     Greek     geographer:    b. 
Amasia  ^4  B.C. ;  d.  21  A.a     He  received  a  good  '  1 
education,   and   adopted    the    stoical    philosophy. 
He  was  with  .T.lius  Callus  in  Egv'pt  m  .^4  b.C 
He  wrote  a  historical  work  in  43  books,  which  is      ^ 
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lost.  It  formed  a  continuation  of  the  history  of 
Polybius  to  the  battle  of  Actiiim.  The  extant 
fragments  of  it  are  collected  in  Miiller's  'Frag- 
menta  Historicoriim  Graecorum.*  His  great 
work  on  geography,  in  17  books,  has  been  pre- 
served entire,  with  the  exception  of  the  seventh 
book,  of  whch  there  is  only  an  epitome.  It 
includes  notices  of  important  political  events, 
and  of  chief  cities  and  their  great  men.  Eight 
books  are  given  to  Europe,  six  to  Asia,  one  to 
Egypt  and  Libya.  The  best  critical  edition  is  that 
by  Kramer  (Berlin  1844).  Consult,  Dubois, 
•Examen  de  la  Geographic  de  Strabon'   (1892). 

Strachey,  stra'chi,  John  Saint  Loe,  Eng- 
lish journalist:  b.  i860.  He  was  educated  at 
Oxford,  and  has  been  a  London  journalist  from 
1884.  He  was  editor  of  the  'Cornhill  Magazine' 
1896-7,  and  is  now  editor  and  owner  of  *The 
Spectator'  and  proprietor  of  'The  Country  Gen- 
tleman.' He  has  published  <From  Grave  to 
Gay.' 

Strachey,  William,  English  colonist  and 
historian:  b.  England  about  1585.  Nothing  def- 
inite is  known  of  him  before  the  sailing  of  a 
party  of  colonists,  15  May  1609,  bound  for  Vir- 
ginia. He  sailed  in  the  Sea  Venture,  which  was 
wrecked  on  the  Bermudas  in  July.  An  account 
of  the  wreck  was  written  by  Strachey  and  pub- 
lished in  'Purchas  his  Pilgrimes'  (1625)  under 
the  title  'A  True  Repertory  of  the  Wracke  and 
Redemption  of  Sir  Thomas  Gates  upon  and  from 
the  Islands  of  the  Burmudas,  his  coming  to  Vir- 
ginia and  the  state  of  that  Colony.'  Strachey  and 
his  party  finally  reached  Jamestown,  23  May 
1610,  where  he  was  appointed  secretary  and  re- 
corder of  the  colony  by  Lord  De  la  Warn  He 
returned  to  England  in  1611  and  he  edited  the 
laws  promulgated  for  Virginia  by  Sir  Thomas 
Gates  and  Sir  Thomas  Dale,  '  For  the  Colony  in 
Virginia  Britannia  Lawes  Divine,  Morall  and 
Martiall,  Alget  qui  non  ardet'  (1612).  His 
larger  work  on  Virginia.  'The  Historic  of  Tra- 
vaile  into  Virginia  Britannia,  expressing  the  Cos- 
mographie  and  Comodities  of  the  Country, 
Together  with  the  Manners  and  Customes  of  the 
People.  Gathered  and  Observed  As  Well  by 
those  who  went  First  Thither,  As  Collected  by 
William  Strachey,  gent.  Three  Yeares  thither 
Imploycd  Secretarie  of  State,*  failed  of  find- 
ing a  publisher  during  liis  lifetime  and  was 
brought  out  by  the  Ilakluyt  Society  in  1849. 
This  is  regarded  as  the  most  ably  written  of 
the  numerous  accotmts  of  the  settlement  of  Vir- 
Kinia.  Nothing  is  known  of  the  history  of 
.Strnchcy  .subsequent  to  1618  when  he  tried  un- 
successfully to  interest  Bacon  in  the  publication 
iif  his  bonk. 

Stradella,  Alessandro,  Italian  singer  and 
composer;  b.  Naples  1645;  d.  Genoa  1681.  After 
receiving  his  early  musical  training  at  Naples, 
he  subsec|uenlly  went  to  Venice,  and  thence  to 
many  other  cities  of  Italy  where  he  was  greeted 
with  enthusiasm.  lie  was  constantly  threatened 
willi  death  or  injury  by  the  rivals  to  whom  his 
triumpliant  success  was  intolerable.  While  he 
fortunately  escaped  from  the  hands  of  his  would 
be  assassins  at  Rome,  he  was  severely  wounded 
by  bravos  at  Turin,  and  an  attack  made  upon 
him  in  Genoa  proved  fatal.  The  most  exquisite 
of  his  many  compositions  is  the  oratorio  'San 
Giovanni  Battista.'  I'"loto\v"s  o[)cra  of  'Stradel- 
la' is  concerned  with  the  career  of  this  com- 
poser.     Consult:    Richard's     'Stradella    ct    les 


Contarini'    in    the    Paris    musical    journal    'Le 
M6nestrel>    (1865  No.  51;  1886  No.  18). 

Stradivari,  stra-de-va're,  Antonio,  Italian 
violin-maker:  b.  Cremona  1649;  d.  1737.  He 
was  a  pupil  of  Nicolo  Amati,  in  whose  employ- 
ment he  remained  until  about  1679,  when  he 
began  making  on  his  own  account.  It  was  he 
who  settled  the  typical  pattern  of  the  Cremona 
violin,  and  his  instruments,  for  tone  and  finish, 
have  never  yet  been  excelled.  His  improve- 
ments consisted  chiefly  in  lowering  the  height  of 
the  arch  of  the  belly,  in  making  the  four  corner- 
blocks  more  massive,  in  giving  greater  curvature 
to  the  middle  ribs,  in  altering  the  setting  of  the 
sound-holes,  and  in  making  the  scroll  more 
massive  and  prominent.  He  reached  h'S  greatest 
perfection  in  his  art  about  1714.  Ht  also  made 
many  othei  kinds  of  musical  instruments,  but 
it  is  on  his  violins  of  all  kij.Js  that  his  fame 
rests. 

Strafford,  straf'ord,  Thomas  Wentworth, 
1st  Earl  of,  English  statesman:  b.  London  13 
April  1593;  d.  by  execution  Tower  Hill  11  May 
1641.  Entered  at  St.  John's  College,  Cambridge, 
in  1607  he  became  a  student  of  the  Inner  Temple, 
and  in  161 1  received  the  honor  of  knighthood. 
He  was  returned  for  Yorkshire  to  the  Parliament 
which  met  5  April  1614,  and  in  1621  he  was 
again  chosen.  On  the  convening  of  the  new 
Parliament  he  was  one  of  the  six  popular  mem- 
bers who  were  prevented  serving  their  country 
in  that  assembly,  by  being  appointed  sheriffs  for 
their  respective  counties.  When  Charles,  among 
other  expedients  for  raising  money,  had  recourse 
to  a  forced  general  loan,  Wentworth  refused 
to  pay  his  contribution,  and  was  first  impris- 
oned in  the  Marshalsea.  In  1628  he  took  his 
seat  for  Yorkshire,  and  became  one  of  the  most 
conspicuous  advocates  of  the  petition  of  right. 
In  1628  he  was  created  Baron  Wentworth,  and 
some  months  afterward  a  viscount  and  privy- 
councillor,  and  on  the  resignation  ofLordScrope 
nominated  President  of  the  North.  The  assas- 
sination of  Buckingham  soon  after  removed  an 
obstacle  to  his  further  promotion,  and  he  became 
so  influential  in  the  king's  council  that  his  powers 
in  the  four  northern  couiuies  over  which  he 
presided  was  enormojs.  The  legality  of  some 
of  the  powers  of  the  Council  of  the  North, 
createdby  Henry  VHL,  had  been  questioned  by 
judges  in  the  reign  of  Queen  Elizabeth,  and  these 
powers  had  been  greatly  increased  at  the  in- 
stance of  Wentworth.  He  was  selected  by  Laud 
to  proceed  to  Ireland  as  lord-deputy  in  1632.  He 
greatly  improved  the  state  of  the  country,  both 
as  regarded  law,  revenue,  and  trade.  By  a  con- 
siderable outlay  at  his  own  risk  he  introduced 
the  growth  of  flax,  established  locmis,  brought 
workmen  from  France  and  Flanders  to  work 
them,  and  thus  endowed  the  country  with  a  new 
and  most  valuable  industry.  But,  at  the  same 
time,  nothing  could  be  more  arbitrary  than  his 
system  of  government,  it  being  his  boast  that  he 
had  rendered  the  king  as  absolute  in  Ireland  "as 
any  prince  in  the  whole  world  could  be."  He 
returned  with  the  full  title  of  lord-lieutenant, 
with  a  view  to  gain  subsidies  and  troops,  in 
which  he  fully  succeeded;  and  again  repairing 
to  luigland,  tuok  the  command  in  the  north,  but 
found  himself  obliged  to  retire  before  the  Scot- 
tish army,  and  retreat  to  York.  The  very  first 
movement  of  the  party  opposed  to  arbitrary  i.owcf 
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was  to  impeach  him  for  high  treason,  with  which 
charge  Pym  appeared  at  the  bar  of  the  House 
of  Lords  in  November  1640.  The  articles  of  im- 
peachment, at  first  9  in  number,  were  after- 
ward increased  to  28,  the  object  of  which  was 
to  convict  him  of  an  attempt  to  subvert  the 
fundamental  laws  of  the  country.  As  in  the 
case  of  Laud,  it  was  easy  to  prove  that  he  acted 
as  a  friend  and  promoter  of  arbitrary  measures, 
but  not  to  substantiate  any  particular  fact  to 
justify  a  capital  charge.  There  can  be  no  doubt, 
however,  that  his  design  was  to  subvert  the 
fundamental  laws  and  liberties  of  his  country, 
and  to  enable  the  king  to  rule  absolutely  and 
without  control.  Although  treated  with  the 
extreme  of  legal  rigor,  and  debarred  the  as- 
sistance of  counsel,  his  own  great  abilities  and 
force  of  mind  supplied  every  deficiency ;  "And 
never  man,"  says  Whitelock,  the  chairman  of 
the  impeaching  committee,  "acted  such  a  part,  on 
such  a  theatre,  with  more  wisdom,  consistency, 
and  eloquence,  or  with  greater  reason,  judgment, 
and  temper."  His  defense,  indeed,  was  so  strong 
that  the  original  impeachment  was  deserted  for 
the  unjustifiable  proceeding  of  a  bill  of  attainder. 
The  bill  passed  the  Commons  by  a  great  majority, 
and  was  carried  in  the  Lords  by  a  feeble  one. 
The  king,  who  had  imprudently  endeavored  to 
stop  the  bill  by  his  personal  interference,  had  not 
sufficient  firmness  to  redeem  the  pledge  of  safety 
which  he  had  previously  given,  but  yielded  to  the 
ad\ice  of  his  counsellors,  backed  by  a  letter  from 
Strafford  himself,  who  urged  him,  for  his  own 
safety,  to  ratify  the  bill.  Browning's  'Strafford: 
An  Historical  Tragedy*  (1837),  is  based  on  his 
career.  Consult:  'The  Earl  of  Strafford's  Let- 
ters and  Despatches*  (1739),  and  the  biographies 
by  Forster  (1836:  in  Vol.  I.  of  his  'Statesmen of 
the  Commonwealth')  and  Cooper  (1866). 

Straight  University,  located  at  New  Or- 
leans, La.  It  is  open  to  pupils  of  both  sexes 
without  regard  to  race  or  nationality,  and  was 
the  pioneer  school  in  Louisiana  to  provide  educa- 
tional privileges  for  the  negro  race.  It  was 
founded  in  1869  by  the  American  Missionary 
Association  (Congregational),  and  its  first  build- 
ing was  erected  by  the  United  States  govern- 
ment. At  first  it  offered  only  courses  of  ele- 
mentarj'  and  secondary  grades,  but  as  the  work 
steadily  prospered  higher  departments  were 
added.  The  organization  now  includes:  (i)  the 
Daniel  Hand  Primary  School ;  (2)  the  Grammar 
Department;  (3)  the  College  Preparatory  De- 
partment; (4)  the  Industrial  Department;  (5) 
the  Normal  Department;  (6)  the  College  De- 
partment; (7)  the  Department  of  Music ;  (8)  the 
Theological  Department.  There  is  also  a  night 
school  connected  with  the  University.  The  Col- 
lege Department  offers  two  courses,  classical  and 
Latin  scientific,  and  confers  the  degrees  of  A.B. 
and  B.S.  The  preparatory  department  provides 
two  corresponding  secondary  courses.  The  nor- 
mal course  requires  four  years'  study  beyond  the 
grammar  grades,  but  the  first  year's  course  is 
identical  with  the  first  year  of  the  College  Pre- 
paratory Department.  The  Theological  Depart- 
ment provides  courses  for  those  who  are  gradu- 
ates in  a  classical  course  and  for  those  who  have 
had  only  English  courses;  there  is,  in  addition,  a 
course  in  Bible  Study.  Industrial  training  is 
given  only  in  connection  with  the  regular  school 
work.     The   courses    in   the    Industrial    Depart- 


ment are :  Domestic  science,  open  to  girls  in  th» 
8th  grammar  grade  and  the  College  Preparatory 
Department,  sewing  and  dressmaking  extending 
through  the  4th,  5th,  6th,  7th,  and  8th  grades; 
wood-working,  a  systematic  course  extending 
through  the  5th,  6th,  7th,  and  8th  grades ;  me- 
chanical drawing,  required  in  the  first  year  of  the  1 
normal  and  the  third  year  of  the  college  prepara-  Ij 
tory  course ;  printing,  open  to  all  students  of  the 
College  and  Normal  departments.  The  univer- 
sity has  a  central  location ;  the  buildings  include 
the  main  building,  replacing  the  former  building 
destroyed  by  fire  in  1891,  Stone  Hall,  a  dormitory 
for  girls,  and  Whitin  Hall,  a  dormitory  for  boys. 
The  library  aontained  in  1903  over  2,500  volumes. 
The  university  depends  partially  for  its  support 
on  the  American  Missionary  Association ;  its 
productive  funds  in  1903  amounted  to  $17,000. 
The  tuition  fees  are  small,  and  the  older  students 
are  allowed  to  pay  a  part  of  their  expenses  by 
doing  extra  work.  The  total  attendance  in 
1902-3  was  741 ;  College  Department,  3 ;  Normal 
Department,  63. 

Strain,  Isaac  G.,  American  naval  officer: 
b.  Roxbury,  Pa.,  4  March  1821  ;  d.  Aspinwall, 
Colombia,  14  May  1857.  He  was  appointed  mid- 
shipman in  the  United  States  navy  in  1837;  in 
1845  led  an  exploring  expedition  into  the  interior 
of  Brazil  and  in  1849  made  the  overland  journey 
from  Valparaiso  to  Rio  Janeiro.  He  received 
rank  as  lieutenant  in  1850,  was  engaged  in  that 
year  with  the  commission  which  laid  out  the 
boundary  line  between  United  States  and  Mexico, 
and  in  1854  was  in  charge  of  the  expedition  for 
the  survey  of  the  Isthmus  of  Darien.  The  ex- 
treme hardships  which  his  command  was  called 
upon  to  endure  in  this  latter  expedition  and  the 
skill  and  courage  with  which  Strain  met  the 
difficulties  that  beset  him  brought  him  favorably 
before  the  public.  He  was  assigned  to  the 
Arctic  in  1856  and  was  engaged  in  making 
soundings  in  the  North  Atlantic  Ocean  for  the 
purpose  of  ascertaining  the  possibilities  of  laying 
a  submarine  cable  between  United  States  and 
Great  Britain.  He  wrote:  'The  Cordillera  and 
Pampa'  (1853)  ;  'The  History  and  Prospects  of 
Interoceanic  Communication'  (1856).  Consult 
Joel  Tyler  Headlcy,  'Darien  Exploring  Expedi- 
tion, Under  Command  of  Lieutenant  Isaac  G. 
Strain,  U.  S.  N.'   (1885). 

Strait  of  Magellan.  See  Magellan,   Strait 

OF. 

Straits  Settlements,  East  India,  a  British 
colony  consisting  of  several  isolated  possessions 
on  and  adjacent  to  the  Malay  Peninsula,  and 
bounded  by  the  Federated  Malay  States.  These 
possessions  are  the  island  of  Singapore,  the  port 
and  territory  of  Malacca,  and  the  island  of  Pe- 
nang,  together  with  Province  Wellesley  and  the 
Dindings  (see  articles  on  the  separate  settle- 
ments). The  total  area  of  the  colony  is  1,246 
square  miles,  and  the  combined  population 
(1901)  572.249,  the  greater  portion  being  divided 
between  Chinese  and  Malays.  The  colony  is  ad- 
ministered by  a  governor  residing  at  Singapore, 
under  whom  are  British  resident  councillors  at 
Malacca  and  Penang.  The  ports  of  the  colony 
are  all  free ;  the  shipping  amounts  to  over  14,- 
000.000  tons,  and  the  trade  to  about  $250,000,000 
annually.  For  further  details  see  Malacca, 
Penang,  and  Singapore. 


STRAKOSCH  —  STRANGULATION 


Strakosch,  stra'kosh,  Moritz,  Austrian 
pianist  aiui  impresario :  b.  Lemberg,  Poland, 
1823;  d.  Paris  8  Oct.  1887.  He  was  educated  at 
Vienna,  and  came  to  the  United  States  in  1845, 
where  he  was  both  a  teacher  and  a  concert 
pianist.  In  1856  he  began  the  work  of  opera  and 
concert  managing,  and  introduced  to  the  pubHc 
Patti,  Nilsson,  and  other  fainous  singers.  He 
also  composed  several  pianoforte  pieces,  and 
'Giovanna  di  Napoli,*  an  opera;  and  wrote 
"Memoirs  of  an  Impresario.' 

Stralsund,  stral'soond,  Germany,  in  Prus- 
sia, cai)ital  of  tlic  government  of  Pomerania,  and 
seaport  on  Strela  Sound,  120  miles  northwest  of 
Berlin.  The  town  stands  on  a  promontory  and 
presents  a  picturesque  appearance  with  its 
wooden-gabled,  antique  buildings.  The  town- 
house  (1311)  contains  an  interesting  collection 
of  ancient  relics  from  the  island  of  Riigen.  There 
arc,  besides,  several  churches,  government-house, 
gymnasium,  mint,  arsenal,  and  charitable  insti- 
tutions. The  principal  manufactures  are  leather, 
sugar,  starch,  oil,  and  cards.  There  is  con- 
siderable trade  carried  on  from  the  port.  Stral- 
sund was  founded  in  1209  by  Saxons;  it  joined 
the  Hanse  Confederation  and  early  attained  com- 
mercial importance.  It  has  repeatedly  suffered 
severely  from  war.  Wallenstein  besieged  it 
without  success  in  the  Thirty  Years'  war  (1628). 
In  1678  Frederick  William,  the  great  elector  of 
Brandenburg,  took  it  after  a  severe  bombard- 
ment.    Pop.   (igoo)   31,^83. 

Stramo'nium.     See  D.\tur.\. 

Stranahan,  stran'a-an,  James  Samuel 
Thomas,  American  park  commissioner:  b. 
Peterboro,  N.  Y.,  25  April  1808;  d.  Saratoga,  N. 
v.,  3  Sept.  1898.  He  taught  school  for  a  year 
and  then  became  a  surveyor.  In  1827  he  went  to 
the  Northwest  to  trade  w^ith  the  Indians,  but  his 
venture  proving  a  failure  he  returned  to  .'Mbany 
and  entered  the  wool  business.  He  founded  the 
town  of  Florence,  N.  Y.,  in  1832  and  in  1838  rep- 
resented it  in  the  assembly.  In  1854  he  was 
elected  to  Congress  from  Brooklyn  to  which  he 
had  removed  in  1844.  I"  i860  he  became  park 
commissioner,  which  office  he  held  for  22  years, 
and  during  this  time  controlled  the  expenditure 
of  nearly  $9,000,000  for  improvements.  A  bronze 
statue  of  him  was  unveiled  at  the  entrance  to 
Prospect  Park  1891.  He  was  actively  engaged 
in  the  consolidation  of  New  York,  Kings,  Queens 
and  Richmond  counties  into  the  present  city  of 
New   York. 

Strang,  Strang,  Lewis  Clinton,  American 
dramatic  critic :  b.  Westlield,  Mass.,  4  Dec.  i86g. 
Me  was  graduated  from  the  Boston  University 
1892.  In  1894  he  was  assistant  city  editor  and 
assistant  m  the  dramatic  department  of  the  Bos- 
ton 'Journal'  and  in  the  fall  of  1898  became 
dramatic  editor.  He  has  published:  'Famous 
.Actresses  of  the  Day*  (1899);  'Prima  Donnas 
.",nd  Soubrettes  of  Light  Opera  and  Musical 
Comedy  in  America'   (1900)  ;  etc. 

Strange,  stranj,  Sir  Robert,  English  en- 
graver :  b.  in  Pomona,  one  of  the  Orkney  Isles, 
14  July  1721  ;  d.  London  5  July  1792.  He  studied 
law,  attempted  a  seafaring  life,  then  resolved  to 
devote  himself  to  painting.  When  the  rebellion 
of  1745  broke  out,  he  joined  the  forces  of  the 
Pretender  and  was  present  at  the  battle  of  Cullo- 
den.    To  conceal  himself  from  pursuit  he  wan- 


dered for  some  time  in  the  Highlands,  and  after- 
ward ventured  to  Edinburgh,  where  he  subsisted 
for  some  lime  by  selling  drawings  which  he  had 
made  of  the  chiefs  of  the  rebellion.  He  after- 
ward W'cnt  to  France,  gained  a  prize  for  design  at 
Rouen,  and  then  resided  for  some  time  in  Paris, 
where  he  studied  engraving  under  Le  Bas.  In 
1751  he  settled  in  London,  and  became  the 
founder  of  the  English  school  of  historical  en- 
graving. In  1760  he  again  visited  the  Continent 
and  engraved  pictures  of  many  of  the  old  mas- 
ters. He  was  admitted  member  of  the  academies 
of  Rome,  Florence,  Bologna,  Parma,  and  Paris, 
and  on  his  return  to  England  in  1787  was 
knighted. 

Strangles,  a  disease  of  the  horse,  ass,  and 
mule,  affecting  especially  young  animals.  It  gen- 
erally appears  between  the  third  and  iifth  years, 
and  is  preceded  by  cough,  with  a  yellowish  dis- 
charge from  the  nostril,  and  a  considerable  dis- 
charge of  ropy  fluid  from  the  mouth.  This  is 
accompanied  by  the  formation  of  a  tumor  under 
the  jaw,  beginning  about  the  centre  of  the  chan- 
nel, and  gradually  filling  the  whole  space.  The 
disease  is  sometimes  mistaken  for  glanders,  but 
is  easily  distinguished  by  the  fact  that  there  is 
only  a  single  tumor.  The  tumor  gradually 
swells  in  the  centre,  becoming  softer  until  it 
bursts,  when  a  discharge  of  pus  takes  place.  The 
cough  then  subsides,  and  the  disease  rapidly 
abates,  although  a  considerable  time  often 
elapses  before  the  animal  recovers  its  strength. 
During  the  progress  of  the  disease  the  animal 
suffers  considerably  from  thirst,  which  it  is  un- 
able to  satisfy  by  drinking  freely,  the  attempt  to 
swallow  bringing  on  a  convulsive  cough,  from 
which  the  disease  has  its  name.  Treatment  is 
chiefly  directed  toward  advancing  the  develop- 
ment of  the  tumor,  on  the  bursting  of  which  con- 
valescence depends.  This  is  most  effectively 
done  by  blistering  or  fomentation.  When  the 
swelling  becomes  soft  on  the  top  it  should  be 
freely  lanced.  When  it  is  allowed  to  burst 
naturally  an  ulcer  is  formed  which  is  very  diffi- 
cult of  treatment. 

Strangula'tion,  violent  constriction  of  the 
neck,  involving  such  compression  of  the  wind- 
pipe as  to  close  the  air-passages,  prevent  res- 
piration, and  finally  cause  death.  In  hanging, 
which  produces  strangulation,  if  much  violence  is 
used,  dealh  may  be  produced  by  direct  injury  to 
the  upper  part  of  the  spinal  cord  (q.v.)  from 
fracture  or  dislocation  of  the  cervical  vertebrx, 
or  by  syncope  from  shock,  and  in  such  cases  must 
be  almost  instantaneous;  but  if  the  constriction 
is  so  applied  as  to  compress  the  great  vessels  in 
the  neck  and  not  the  windpipe,  it  is  due  to  coma, 
and  is  somewhat  slower  than  in  cases  of  as- 
phyxia. Or  if  both  vessels  and  windpipe  are 
compressed,  coma  and  asphyxia  may  botli  con- 
tribute to  cau.se  dealh.  When  suspension  of  the 
body  has  not  continued  for  nnicli  more  than  five 
minutes,  and  the  pans  about  the  neck  h;ive  not 
suffered  violence,  there  is  a  probability  that  re- 
suscitation may  be  eslablislied ;  though  many 
cases  are  recorded  when  after  only  a  few  min- 
utes' suspension  it  has  been  found  impossible  to 
restore  life.  Moreover,  if  a  person  who  has 
hanged  himself  has  been  cut  down  sufficiently 
soon  to  allow  of  the  respiratory  process  being  re- 
stored, he  is  by  no  means  safe:  death  often  tak- 
ing   place    from   secondary    effects   at    various 


STRANGURY  —  STRATEMEYER 


jperiods.  It  is  believed  that  unconsciousness 
comes  on  very  rapidly,  and  death  takes  place 
without  causing  any  suffering ;  the  violent  con- 
vulsions that  are  so  often  observed  being  similar 
to  those  which  occur  in  epilepsy.  Exposure  to  a 
Jree  current  of  air,  cold  affusion  if  the  skin  is 
■warm,  the  application  of  ammonia  to  the  nos- 
trils, of  mustard  poultices  to  the  chest  and  legs, 
-and  of  hot  water  to  the  feet,  and  the  subsequent 
-abstraction  of  blood  if  there  should  be  much 
cerebral  congestion  —  these  are  good  measures 
in  the  treatment  of  partial  strangulation,  and  es- 
pecially should  be  used  if  natural  breathing  is 
not  at  once  resumed.  From  the  post-mortem  ap- 
pearances together  with  circumstantial  evidence, 
the  medical  practitioner  is  not  unfrequently 
called  upon  to  answer  such  medico-legal  ques- 
tions as :  Was  death  caused  by  hanging,  or  was 
the  body  suspended  after  death?  Was  the 
strangulation  the  result  of  accident,  homicide,  or 
suicide?  In  case  of  strangulation  from  other 
causes  than  that  of  hanging  the  post-mortem 
symptoms  are  similar,  but  the  injury  done  to  the 
parts  about  the  neck  is  commonly  greater.  In 
manual  strangulation  the  external  marks  of  in- 
jury will  be  in  front  of  the  neck,  about  and  be- 
iow  the  laryn.x ;  and  if  death  has  been  caused  by 
a  ligature  the  mark  around  the  neck  will  be  cir- 
cular, whereas  in  hanging  it  is  usually  oblique. 
The  internal  appearances  are  much  the  same  as 
in  the  case  of  hanging. 

Stran'gury,  an  affection  marked  by  scanty 
and  painful  micturition,  with  a  frequent  and  irre- 
sistible desire  to  pass  water.  The  urinary  dis- 
charge is  accompanied  with  scalding,  cutting 
pains  in  the  urethra,  w'hich  sometimes  extend  to 
the  bladder,  the  kidneys,  and  the  rectum.  Stran- 
gury is  a  variety  of  retention  of  urine  which 
may  be  caused  by  idiopathic  urethrites,  by  gon- 
orrhcea,  or  bj'  such  irritating  substances  as 
cantharides  and  oil  of  turpentine,  or  by  gravel 
or  calculus  in  the  bladder.  Besides  removal  of 
the  cause,  the  following  means  are  useful  in 
treatment :  The  warm  sitz-bath,  or  hot  fomenta- 
tions over  the  bladder;  an  injection  of  starch  and 
tincture  of  opium,  a  wine-glassful  of  the  former 
to  a  dram  of  the  latter ;  and  mild  mucilaginous 
drinks  of  barley  or  rice  water,  which  may  be 
freely  given  to  render  the  urine  less  irritating. 

Strap-work,  a  style  of  architectural  orna- 
mentation or  enrichment  general  in  the  15th  and 
i6th  centuries,  but  of  which  speciinens  exist  ex- 
ecuted as  far  back  as  the  nth  century,  consisting 
of  a  narrow  fillet  or  band  folded  and  crossed, 
and  occasionally  interlaced   with  another. 

Strappa'do,  a  former  military  punishment, 
-which  consisted  in  having  the  hands  of  the  of- 
fender tied  behind  his  back,  drawing  him  up  by 
them  to  a  certain  elevation  by  a  rope,  and  then 
suddenly  letting  him  drop  to  within  a  certain 
distance  of  the  ground. 

Strasburg,  stras'bcrg,  or  Strassburg,  stras'- 
boorg,  Germany,  capital  of  Alsace-Lorraine, 
and  first-class  fortress,  on  the  111,  two  miles  west 
of  the  Rhine,  on  the  French  frontier,  250  miles 
southeast  of  Paris.  It  is  cut  by  the  111  into  sev- 
eral sections,  and  bears  a  quaint  medieval  as- 
pect. The  minster  or  cathedral,  the  product  of 
four  centuries  (loth  to  14th  cen.),  is  one  of  the 
grandest  Gothic  churches  of  the  Continent.  The 
tall  spire  (466  feet)  rises  from  the  western  front, 
which  is  richly  embellished  by  statues  and  bas- 


reliefs.  The  screen  of  double  tracery  is  the 
work  of  Steinbach  (13th  century).  The  ma- 
jestic interior  is  also  richly  decorated,  and  of 
vast  dimensions.  In  the  south  transept  stands 
the  wonderful  astronomical  clock  (14th  century}, 
renovated  in  1839-42.  It  includes  a  perpetual 
calendar ;  the  relative  position  and  movements  of 
the  planets  forming  the  solar  system :  and  many 
automatic  figures  which  act  at  stated  intervals. 
Other  interesting  features  of  the  minster  are :  the 
beautiful  stained  glass  and  rose-window  (42  feet 
wide)  ;  choir-frescoes;  a  pulpit  of  1485,  etc.  The 
university  (i6th  century)  received  a  new  founda- 
tion from  the  German  emperor  in  1872.  It  in- 
cludes five  faculties,  has  130  teachers,  and  an 
attendance  of  about  1,000  students.  The  library 
contains  700.000  volumes.  The  main  facade 
faces  the  imperial  palace.  Beyond  the  principal 
buildings  are  the  various  institutes  for  the  exact 
sciences,  the  observatory,  etc.  Others  are  for  the 
study  of  experimental  physiology,  pathology, 
pharmacy,  surgery,  eye-clinic,  etc.  The  town 
also  contains  several  good  churches,  Hotel-du- 
commerce,  governor's  palace,  town-house,  assem- 
bly-room, various  museums  and  collections, 
benevolent  institutions,  and  a  very  large  railway 
station.  Numerous  public  squares  are  embellished 
by  statues,  fountains  and  historical  monuments, 
including  busts  of  Goethe.  Gutenberg,  and  others. 
The  most  famous  industry  is  the  making  of 
pates-de-foic-gras  (a  meat-pie)  whose  annual 
exports  have  sometimes  been  valued  at  the  high 
figure  of  $400,000.  Other  industries  comprise 
tobacco,  liquor,  leather  goods,  clothing,  furniture, 
carpets,  machinery,  musical  and  surgical  instru- 
ments, artificial  flowers,  gloves,  etc.  There  is 
considerable  trade,  including,  besides  the  above- 
mentioned  articles,  wine,  corn,  tobacco,  hops,  etc. 
Transportation  facilities  by  land  and  water  are 
excellent.  The  town  has  always  occupied  an  im- 
portant military  position  and  has  been  defended 
by  fortifications  of  great  strength  and  magnitude. 
Celts  were  the  first  inhabitants,  replaced  by  Ro- 
mans, and  subsequently  by  the  Teutons,  and 
about  the  6th  century  Strasburg  became  a  Prank- 
ish possession.  This  was  the  comtnencement  of 
its  German  connection.  Bishops  and  citizens 
were  in  perpetual  strife  in  the  early  history  of 
the  town,  and  the  citizens  finally  obtained  their 
independence  (14th  century).  In  1681  it  was 
seized  by  Louis  XIV.  and  became  a  province 
of  France.  In  1870  it  was  besieged  and  captured 
by  the  Germans  and  was  ceded  with  Alsace  and 
Lorraine  to  Germany.     Pop.    (iQOo)    150,268. 

Strat'egy.    See  Milit.^ry  Science;  Tactics. 

Strategy,  Board  of.  See  N.^vy  of  the 
United  St.vtes. 

Strategy  in  War.  See  Milit.\ry  Science, 
Development  cf. 

Stratemeyer,  strat'e-ral-er,  Edward,  "C.^pt. 
Ralph  Bonehill,"  "Arthur  M.  Winfield." 
American  writer  of  juvenile  fiction:  b.  Elizabeth, 
N.  J.,  4  Oct.  1862.  He  was  editor  of  'Good 
News,'  'Young  People  of  America,'  and  'Bright 
Days.'  He  has  published  some  50  volumes, 
among  which  are  'Last  Days  of  the  Spitfire' 
(1894);  'Oliver  Bright's  Search'  (1895):  'The 
Young  Auctioneers'  (1897);  'Fighting  for  His 
Own'  (1897);  'Fighting  in  Cuban  Waters' 
(1899);  'Between  Boer  and  Briton'  (igoo); 
'Young  Volcano  Explorers'  (1902);  'Explorers 
of  the  Isthmus'    (1903). 
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Stratford,  Canada,  city  and  county-seat  of 
Pcrlli  County,  Ontario;  on  the  Avon  River,  and 
on  tile  Grand  Trunk  Railway  system;  88  miles 
west-soutlnvest  of  Toronto,  and  80  miles  north- 
east of  Sarnia. 

Industries. —  The  chief  industrial  establish- 
ments are  the  railway  repair  shops,  saw,  planing, 
flour  and  woolen  mills,  foundries,  and  tnanufac- 
tories  of  chairs,  carriages,  bricks,  shoes,  bis- 
cuits and  confectionery,  cigars,  machinery,  etc. 
1  here  are  five  banks. 

Institutions. — -The  city  contains  a  general 
hospital,  house  of  refuge,  boys'  home,  numerous 
churches,  a  public  library,  city  hall,  and  court- 
house. For  educational  purposes  there  are  the 
Provincial  Normal  School  and  several  public 
and  separate  schools. 

History,  Government,  and  Population. — 
Stratford  was  first  settled  in  1831,  became  a  bor- 
ough in  1855,  and  was  incorporated  as  a  city  in 
1885.  Its  government  is  vested  in  a  mayor  and 
a  council  of  10  aldermen  elected  annually.  Pop. 
(1901)  9,959;  (1906)  about  15,000. 

Stratford-upon-Avon,  a'von,  England,  a 
market-town  in  Warwickshire,  94  miles  north- 
west of  London,  on  the  Avon.  The  town  com- 
prises an  old  and  a  new  section,  but  its  chief 
points  of  interest  are  associated  with  the  name 
ai.d  life  of  Shakespeare.  In  Henley  street  stands 
an  unpretentious  one-story  gabled  wooden  house, 
where  he  was  born,  and  which  now  belongs  to 
the  British  government.  The  house  where  he 
died  was  torn  down  in  1759.  The  parish  church 
of  Holy  Trinity,  late  Gothic,  dates  from  the  15th 
century,  and  Shakespeare's  remains  were  in- 
terred in  its  chancel.  There  stands  to-day  a 
monument  and  bust  erected  to  his  memory. 

.■\niie  Hathaway  also  is  buried  in  this  church. 
A  small  memorial  hall  and  the  interior  of  the 
town-hall  are  dedicated  to  Shakespeare's  mem- 
ory. The  town  has  a  fine  guild-hall,  a  new  pub- 
lic library  (1905),  art  gallery,  market-house, 
corn  exchange,  almshouses,  churches  for  Dis- 
senting denominations,  a  hospital  for  infectious 
diseases,  a  new  school  for  technical  education. 
public  schools,  the  fine  Siiakcspearc  memorial 
theatre,  and  the  Shakespeare  fountain,  erected 
by  George  W.  Childs,  the  well-know-n  .'\mcrican. 
The  town-hall  contains  Garrick's  portrait  by 
Gainsborough.  The  visitors  to  the  town  are  its 
chief  source  of  wealth.  The  town  owns  the  gas 
and  water-works,  and  has  constructed  an  excel- 
lent system  of  main  drainage  and  works  for 
sewage  disposal.     Pop.   (1906)  8,310. 

Stratford  de  Radcliffe.  Sec  C.\nning, 
Stratfokii. 

Strathcona  and  Mount  Royal,  Donald 
Alexander  Smith,  Lnnu,  Canadian  st.itesman :  b. 
.'\ri-hieston.  Morayshire,  Scotland,  1820.  He 
went  tr)  Canada  in  the  employ  of  the  Hudson 
Bay  Company  in  1838;  he  spent  13  years  on  the 
Labrador  coast,  and  was  then  stationed  in  the 
Great  Northwest,  where  he  was  promoted  to  be 
a  chief  factor;  later  he  was  named  resident 
governor  and  chief  commissioner  of  the  Com- 
pnny  in  Canada.  He  first  became  prominent  in 
public  life  when  appointed  special  commissioner 
liy  llie  Dominion  government  to  investigate  the 
insurrection  at  the  Red  River  settlement.  In 
1870  he  was  elected  to  the  Manitoba  legislature 
on  the  organization  of  that  province,  and  to  the 
Canadian  House  of  Conmnons,  and  was  also  ap- 
.pointed  a  member  of  the  Xorlhwest  Territorial 
■Council.     In   1874  he   resigned   from  the   Mani- 


toba legislature ;  and  in  1880  lost  his  seat  in  the 
Canadian  House.  He  re-entered  public  life  in 
1887,  when  he  was  again  elected  to  the  House 
of  Commons,  remaining  there  till  1896,  when 
he  was  appointed  to  represent  the  Dominion  of 
Canada  in  London  as  high  commissioner.  At 
the  beginning  of  his  political  career  he  sup- 
ported Sir  John  Macdonald,  the  conservative 
leader,  but  at  the  time  of  the  "Pacific  Scandal" 
in  1873,  he  transferred  his  support  to  Liberals; 
but  after  1878  gave  Macdonald  independent 
support  in  his  fiscal  and  railway  policy.  He  has 
been  actively  connected  with  many  industrial 
and  commercial  undertakings,  but  his  name  is 
particularly  connected  with  railway  develop- 
ment in  Canada,  especially  the  organization  and 
success  of  the  Canadian  Pacific  Railway  is  due 
largely  to  him.  In  1886  he  was  knighted  and 
in  i8g6  raised  to  the  peerage  as  Baron  Strath- 
cona and  Mount  Royal.  In  i8g6  he  endowed 
the  Royal  Victoria  College  in  Montreal  for  the 
higher  education  of  women. 

Strathcona,  Canada,  a  town  of  Alberta, 
Northwest  Territories ;  on  the  high  south  bank 
of  the  north  Saskatchewan  River,  opposite 
Edmonton,  with  which  it  is  connected  by  a 
steel  bridge.  It  is  the  northern  terminus  of  the 
Calgary  and  Edmonton  branch  of  the  Canadian 
Pacific  Railw%-iy,  and  with  Edmonton  (q.  v.)  is 
the  transportation  centre  for  the  grain,  cattle, 
and  other  industries  of  northern  Alberta.  There 
are  some  manufactures,  including  flour,  oat- 
meal, butter  and  cheese,  lumber,  foundry 
products,  boats,  and  dredges.  Coal  is  mined  in 
the  vicinity.  Strathcona  has  churches,  schools, 
banks,  and  weekly  newspapers.  Pop.  ( 1906) 
3.500. 

Stratton,  strat'n,  Charles  Sherwood  ("Tom 
Thumb"),  American  dwarf:  b.  Bridgeport, 
Conn.,  4  Jan.  1838;  d.  Middlcborough.  Mass.,  15 
July  1883.  He  was  born  of  normal  i)arcnts,  and 
showed  no  peculiarity  until  the  age  of  seven 
months,  when  he  ceased  to  grow  in  height.  In 
1842  he  was  taken  by  his  mother  to  P.  T. 
Barnum.  and  at  that  time  was  28  inches  in 
height,  and  weighed  a  little  more  than  15 
pounds,  though  he  later  increased  in  size.  He 
was  perfectly  proportioned,  active,  and  intelli- 
gent; and  his  exhibitions  proved  a  great  success. 
In  1854  he  was  taken  to  England  by  Barnum 
and  presented  to  the  queen  and  royal  family, 
and  later  to  Paris,  everywhere  receiving  marked 
attentions.  In  1863  he  was  married  to  a  dwarf 
girl,  and  together  they  traveled  widely  and  gave 
exhibitions. 

Stra'tum,  unit  of  classification  in  the  scale 
of  geological  formations.  It  is  a  section  of 
any  geological  series,  composed  throughout  of 
the  same  material  as  shale,  limestone,  sand- 
stone, coal,  etc.  The  stratum  may  be  subdivided 
into  beds  of  which  there  may  be  many  in  a  thick 
stratum.  The  bed  may  again  be  divided  into 
layers,  of  which  there  may  be  several  in  one 
bed.  A  stratum  indicates  a  uniform  condition 
of  deposition  during  its  formation.  When  strata 
arc  folded  and  the  tips  of  the  folds  worn  away, 
and  later  other  strata  <leposiled  upon  the  eroded 
or  truncated  edges  of  the  older  strata,  the  two 
series  are  said  to  he  imconformable  to  each  other. 
When  strata  are  inclined  instead  of  horizontal, 
the  angle  of  inclination  from  the  horizontal  is 
called  the  angle  of  dip,  while  the  direction  which 
the  edges  of  the  inclined  strata  make  with  a 
horizontal  plane  is  called  the  direction  of  strike 
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The  intersection  of  the  stratum  with  the  sur- 
face of  the  land  is  called  the  outcrop,  and  strike 
and  outcrop  of  inclined  strata  agree  in  direction 
whenever  the  surface  of  the  land  is  horizontal. 

Straus,  strows,  Isidor,  American  merchant 
and  communal  worker:  b.  Rhenish  Bavaria,  6 
Feb.  1845.  He  arrived  in  America  in  his  9th 
year  and  settled  in  Tolbolton,  Georgia,  and  was 
preparing  to  enter  the  West  Point  Academy,  when 
the  Civil  War  intervened.  In  1865  he  removed 
to  New  York,  where  his  father  founded  the 
firm  of  L.  Straus  &  Sons  a  year  later.  In 
1888  he  associated  himself  with  R.  H.  Macy  & 
Company  of  New  York,  and  in  1893  with  Abra- 
ham &  Straus  of  Brooklyn.  Always  interested 
in  tariff  and  currency  reform,  he  was  elected  3 
Jan.  1894  from  the  15th  District,  New  York,  to 
fill  the  unexpired  term  of  A.  P.  Fitch  to  Con- 
gress. He  is  president  of  <The  Educational 
Alliance'  and  a  prominent  worker  in  charitable 
and  educational  movements. 

Straus,  Nathan,  American  merchant:  b. 
Bavaria  31  Jan.  1848.  brother  of  Isidor  Straus 
(q.v.).  He  settled  with  his  parents  in  Tolbolton, 
Georgia,  and  was  graduated  from  a  business  col- 
lege in  New  York.  He  then  joined  his  father  in 
the  firm  of  L.  Straus  &  Sons,  and  since  1888  has 
been  a  partner  in  the  firm  of  R.  H.  Macy  &  Com- 
pany, and  since  1892  in  that  of  Abraham  & 
Straus,  Brooklyn.  He  has  interested  himself 
actively  in  civic  progress,  was  appointed  in  1893 
Park  Commissioner,  and  in  1894  was  nominated 
for  Mayor  of  New  York  by  the  Democrats,  an 
honor  w-hich  he  declined.  He  is  well  known 
for  his  system  of  sterilizing  milk  for  the  poor 
of  the  city,  which  has  been  adopted  in  Philadel- 
phia. Chicago,  and  other  places.  He  has  also 
maintained  a  system  of  depots  for  distributing 
coal  to  the  poor. 

Straus,  Oscar  Solomon,  American  mer- 
chant and  diplomat,  brother  of  Isidor  Straus 
(q.v.)  :  b.  Otterberg,  Bavaria,  23  Dec.  1850.  A 
resident  of  Georgia  from  1854  to  1865,  he  was 
graduated  from  Columbia  University  in  1871  and 
from  its  law  school  in  1873.  He  engaged  in 
mercantile  life  for  a  time  with  his  father's  firm, 
but  found  leisure  for  literary  and  educational 
work.  He  was  appointed  United  States  minis- 
ter of  Turkey  1887-9  and  1898-1900,  in  1902, 
a  member  of  the  Permanent  Court  of  Inter- 
national .Arbitration  at  the  Hague  and  in  1906 
became  Secretary  of  Commerce  and  Labor.  He  is 
president  of  the  American  Jewish  Historical 
Society  and  has  published  <The  Origin  of  Repub- 
lican Form  of  Government  of  the  United  States' 
(1886);  'Roger  Williams'_  (1894);  'The  De- 
velopment of  Religious  Liberty  in  the  LTnited 
States'   (i8g6). 

Strauss,  strows,  David  Friedrich,  German 

theologian  :  b.  Ludwigsburg,  Wurtemberg,  27  Jan. 
1808 ;  d.  there  8  Feb.  1874.  He  studied  in  Tiibin- 
gen  University;  became  assistant  to  a  country 
clergyman  in  1830;  was  appointed  temporary 
professor  in  the  seminary  at  Maulbronn ;  re- 
signed this  position  and  went  to  Berlin  in  1831 
to  study  under  Schleiermacher  and  Hegel ;  re- 
turned to  Tiibingen  and  lectured  on  logic  and 
philosophy;  and  published  in  1835  his  famous 
'Life  of  Jesus.'  in  which  he  attempted  to  prove 
that  the  gospel  narratives  had  a  mythical  origin 
and  growth.  To  his  numerous  critics  he  replied 
in   'Streitschriften.'   and   'Zwei  friedliche  IBIat- 


ter.'  Appointed  in  1839  to  the  chair  of  dogmatic 
theology  in  Zurich  he  was  prevented  from  enter- 
ing upon  his  duties  by  a  storm  of  popular  indig- 
nation, but  received  a  small  pension  in  rec- 
ompense. His  subsequent  writings  were: 
'Christliche  Glaubenslehre'  (1839-41);  'Life  of 
Schubert'  (1849)  ;  'Life  of  Christian  Marklin' 
(1851)  ;  'Life  of  Ulrich  von  Hutten'  (1858-60)  ; 
'Leben  Jesu  fiir  das  Deutsche  Volk'  ('Life  of 
Jesus  for  the  German  People'  ;  1877)  ;  'Der 
Christus  des  Glaubens  und  der  Jesus  der  Ge- 
schichte'  ('The  Christ  of  Faith  and  the  Jesus 
of  History'  ;  l86s)  ;  and  'Der  alte  und  der  neue 
Glaube'  ('The  Old  and  the  New  Faith'  ;  1872), 
in  which  he  defines  his  final  attitude  to  Chris- 
tianity, that  being  now  entirely  hostile.  His 
more  important  works  have  been  translated  into 
English. 

Strauss,  Johann,  Austrian  composer  of 
dance  music:  b.  Vienna  14  March  1804;  d.  there 
25  Sept.  1849.  He  was  violinist  and  assistant 
conductor  in  Lanner's  orchestra ;  and  in  1824 
organized  an  orchestra  of  his  own,  with  which 
he  made  a  number  of  tours,  going  to  England 
in  1838 ;  in  1845  he  was  appointed  to  conduct 
the  court  balls  at  Vienna.  His  musical  compo- 
sitions, mostly  waltzes,  number  about  250,  and 
raised  the  standard  of  dance  music  to  a  high 
artistic  level.  Among  the  waltzes  are  'Lorelei'  ; 
'Taglioni' ;  'Kettenbriicken' ;  and  'Donau- 
Lieder.' 

Strauss,  Johann,  German  composer,  son 
of  the  preceding:  b.  Vienna  25  Oct.  1825:  d. 
there  3  June  1899.  Though  his  father  strongly 
opposed  his  musical  aspirations,  he  became  con- 
ductor of  an  orchestra  in  a  popular  restaurant, 
after  the  death  of  his  father  uniting  both  orches- 
tras. He  conducted  the  summer  concerts  in 
Petropaulooski  Park  in  Saint  Petersburg  1855- 
65,  and  the  Court  Balls  1863-70.  'The  Beautiful 
Blue  Danube'  is  the  most  celebrated  of  more  than 
400  waltzes  composed  by  him,  of  which  many 
otliers  gained  great  popularity.  He  also  com- 
posed successful  operettas,  including:  'The  Car- 
nival in  Rome'  ('1871);  'Prince  Methuselah 
(1877):  '.\  Night  in  Venice'  (1883);  and  'The 
Gipsy  Baron'  (1885). 

Strauss,  Joseph,  American  naval  officer  and 
inventor:  b.  Mount  Morris,  N.  Y.,  16  Nov. 
1861.  He  was  graduated  from  the  U.  S.  Naval 
Academy  in  1885,  and  was  engaged  in  hydro- 
graphic  surveys  on  the  east  and  west  coasts  of  the 
United  States  and  in  Alaska  1887-90.  He  spent 
three  years  in  the  Bureau  of  Ordnance,  Navy  De- 
partment in  1893-6,  and  here  he  co-operated  with 
Admiral  Sampson  in  the  invention  of  the  super- 
posed turret  system  of  mounting  guns  on  battle- 
ships. Hewasthenin  charge  of  the  LT.  S.  Naval 
Proving  Ground  at  Indian  Head  igoo-3. 

Strauss,  Richard,  German  musician  and  com- 
poser: b.  -Munich  11  June  1864.  He  studied 
music  at  Munich,  was  made  court  musical  direc- 
tor there  in  1886,  and  became  court  kapellmeister 
successively  at  Weimar  (1889),  Munich(i895),  and 
Berlin  (1898).  In  addition  to  songs  and  chamber- 
music,  he  published  a  symphony  {1884):  a  fantasy 
for  orchestra,  '  .\us  Italien'  (1886);  the  "sym- 
phonic poems"  'Don  Juan'  (1889);  'TodundVer- 
klarung'  (1890):  'Macbeth'  (1891):  'Till  Eulen- 
spiegeP  (1894);  ' -A.lso  Sprach  Zarathustra' (1896), 
'Don  Quixote'  (1898),  and  '  Ein  Heldenleben' 
(1899);    and   the    operas    'Guntram'   (1894)  and 
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"  Fciiersnot'  (1901).  In  1904  he  visited  the  United 
States,  wlicre  he  appeared  as  conductor  of  per- 
formances of  his  works.  His  programme-music 
lias  been  the  centre  of  much  discussion.  Consult 
Hcncker,  'Overtures'  (1904). 

Straw  Manufacture.  The  use  of  straw  in 
manufacture  is  varied  and  extensive.  Besides  its 
use  in  the  making  of  paper  it  is  woven  into  hats, 
baskets,  bottle  covers,  saddles,  etc.  The  most 
important  branch,  however,  is  confined  to  the 
hat  making.  Straw  hats  were  first  made  and 
worn  by  the  Romans,  but  the  industrj'  did  not 
receive  any  impetus  until  about  the  l6t'h  century, 
when  Mary,  Queen  of  Scots,  engaged  a  num- 
ber of  straw-plaiters_  of  Lorraine  to  return  with 
her  to  Scotland  to  instruct  her  people  in  their 
art.  The  principal  sources  from  which  the 
United  States_  imports  straw  are  Italy,  China, 
England,  Switzerland,  Japan,  Belgium,  and 
France.  It  is  estimated  that  in  Saxony  and 
Bohemia  there  are  from  20,000  to  30.000  per- 
sons engaged  in  straw  manufacture.  The  finest 
•straws  and  braids  are  imported  from  Tuscany, 
where  a  fine  grade  of  straw  is  produced,  from 
which  the  delicate  Leghorn  braid  is  made. 
Some  of  the  braids  are  so  fine,  and  the  work 
so  trying  on  the  eyes  and  nerves,  that  a  person 
cannot  work  steadily  at  it  more  than  an  hour 
or  two  at  a  time.  The  Panama  hat  imported 
usually  from  Cuba  and  Porto  Rico  represents  a 
fine  grade  of  straw  as  well  as  skilled  workman- 
ship. The  prices  vary  anywhere  from  $5  to 
$123.  In  1900  there  were  5,495  tons  of  straw 
manufactured  in  the  United  States,  valued  at 
$336,287. 

Straw'berry,  a  perennial  herb  of  the  genus 
Fragaria  (order  Rosacea).  The  species  are  na- 
tives of  the  north  temperate  zone  and  of  the 
Andes  region  of  South  America.  They  are  ex- 
ceedingly variable,  botanists  having  described 
about  1.30  species,  which  are  considered  only 
forms  of  about  12  species;  and  even  these  are 
reduced  by  Bentham  and  Hooker  to  only  four 
or  perhaps  three.  The  number  of  hybrids  — 
crosses  and  varieties  —  is  enormoi;s  and  actively 
changing  annually,  as  new  varieties  are  intro- 
duced into  cultivation  and  inferior  ones  are  dis- 
carded. In  the  United  States  alone  there  are 
probably  1,000  varieties  offered  for  sale  each 
year,  and  half  that  number  are  occasionally 
tested  in  a  single  season  at  some  of  the  experi- 
ment stations.  The  cultivated  strawberries  are 
derived  from  four  species  which  are  character- 
ized by  palmate,  trifoliate  leaves  produced  upon 
very  short  stems  often  less  than  an  inch  long 
and  usually  called  a  crown.  The  white  or  yel- 
low, perfect  or  pistillate,  flowers  are  borne  in 
corymb-like  racemes  upon  scapes  which  arise 
from  the  axils  of  the  leaves.  The  pistils  develop 
into  small  hard  akenes,  "seeds,"  persistent  upon 
the  enlarged  pulpy,  edible  receptacle,  the  "berry," 
which  in  some  varieties  is  white,  but  in  the  nia- 
jnrily  red.  In  Europe  the  hautbnis  strawberry 
(/•'.  moschata)  is  somewhat  cultivated  for  its 
dull  red  berries  which  arc  noted  for  their  musky 
odor.  They  are  seldom  grown  in  America.  An- 
other European  species,  F.  vcsca,  the  alpine  or 
perpetual  strawberry,  is  also  cultivated  abroad, 
where  its  higli  quality  and  continuous  bearing  have 
rendered  it  popular  in  private  gardens  for  which 
places  it  should  be  but  is  not  very  popular  in 
.America.     It  is  deserving.     The  scarlet  or  Vir- 


ginian strawberry  (F.  zirg'miana)  is  a  native  of 
eastern  North  America,  where  it  is  the  common 
wild  strawberry.  It  has  been  cultivated  to  some 
extent,  but  is  more  or  less  blended  with  other 
species,  especially  the  following.  The  Chilean 
strawberry  (./-".  cliiloensis)  is  a  native  of  the 
Pacific  coast  of  South  America,  with  large,  dark 
red,  firm,  fragrant  fruits,  which  through  its 
botanical  variety,  F.  chiloenscs,  var.  aiianassa, 
the  pine  or  common  garden  strawberry,  is  the 
parent  of  the  vast  majority  of  horticultural 
varieties  cultivated  in  America  if  not  throughout 
the  world.  This  species  was  introduced  into 
cultivation  early  in  the  18th  century. 

The  first  successful  .American  variety,  the 
Hovey  seedling,  was  introduced  in  1834  or  1835 
up  to  which  time  the  European  varieties  had  been 
cultivated  in  gardens.  But  not  until  1854,  when 
the  Wilson  or  Wilson's  Albany  was  introduced, 
can  strawberry  growing  be  said  to  have  gained 
a  footing  upon  a  commercial  scale.  This  firm- 
flcshed,  large-berried  variety  quickly  proved 
itself  adaptable  to  a  great  variety  of  soils 
throughout  the  whole  country,  and  its  wonderful 
productivity  led  to  its  extensive  planting.  The 
growth  of  the  industry  has  been  so  rapid  and 
has  reached  such  proportions  that  one  writer  as- 
serts that  probably  more  strawberries  are  shipped 
into  New  York  in  a  day  during  the  busy 
season  than  appeared  in  its  markets  during  its 
history  up  to  1840.  Commencing  in  Florida  and 
the  Mississippi  Delta  during  February  or  earlier 
the  strawberry  "season"  travels  northward  to 
Canada  where  it  closes  in  July.  And  during  this 
"season,"  which  lasts  usually  from  two  to  three 
weeks  in  a  locality,  there  arc  often  trainloads 
of  berries  sent  to  market  each  day.  In  some 
of  the  more  important  regions  such  as  the 
coastal  plain  of  North  Carolina,  the  Chesapeake 
Peninsula  and  western  New  York,  the  rate  often 
reaches  a  carload  a  day  for  each  mile  of 
railroad  through  the  shipping  district.  The  ber- 
ries are  mostly  used  as  dessert,  but  immense 
quantities  are  used  for  canning  and  for  making 
jams  and  jellies.  Various  beverages  and  fruit 
syrups   are  also   made   from  them. 

Strawberries  are  propagated  by  means  of 
seeds,  division  of  the  crown  and  by  runners. 
New  varieties  are  almost  invariably  grown  from 
seeds,  no  two  of  which  from  the  same  fruit 
can  be  reasonably  expected  to  produce  plants 
identical  as  to  vigor,  productivity,  season  of 
maturity,  etc.,  and  among  which  if  taken  from 
ordinarily  good  fruits  the  proportion  of  valua- 
ble new  varieties  is  probably  less  than  one  in 
10,000.  W'ilh  seeds  produced  by  hand-pollina- 
tion of  individtuil  blossoms,  and  imder  the  most 
carefid  management,  the  proportion  may  be  one 
in  l.ooo  seedlings.  All  or  almost  all  of  the  im- 
proved varieties  have  been  produced  in  this  way, 
only  a  very  few  being  obtained  by  selection  of 
individual  plants,  though  this  method  is  really 
operative  more  or  less  unconsciously  in  all 
plantations.  Division  of  the  crown  is  very  rarely 
practised  with  American  varieties  but  is  more' 
common  with  European.  It  consists  in  cutting 
the  old  plants  apart  so  as  to  have  roots  with 
each  part;  after  management  is  about  the  same 
as  for  runners.  Probably  less  than  one  tenth 
of  one  per  cent  of  the  strawberry  plants  grown 
in  America  are  grown  by  other  methods  than 
by  runners,  which  are  produced  freely  by  most 
varieties    and    will    become    independent    plants 
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usually  within  tliree  or  iour  weeks  if  covered 
with  earth.  When  rooted  tliey  may  be  dug, 
trimmed  and  planted,  care  being  taken  to  place 
the  crown  level  with  the  surface  of  the  ground. 
Sometimes  they  are  rooted  in  pots  for  planting 
in  autumn.  In  such  cases  they  may  be  allowed 
to  fruit  the  following  season,  and  are  usually 
allowed  to  bear  two  crops  before  being  turned 
under,  since  they  are  more  costly,  and  since  the 
ground  is  generally  cleaner  by  this  method  of 
management  than  by  the  common  one.  Some- 
times the  runners  are  dug  in  the  spring,  planted 
closely  in  nursery  beds  for  a  month,  during  which 
the  soil  is  thoroughly  worked  to  get  rid  of 
weeds  and  make  it  fine,  and  the  plants  which 
have  developed  numerous  roots  set  preferably 
just  before  a  shower. 

Strawberries  will  succeed  well  upon  almost 
any  soil  except  the  sandiest  and  the  undrained 
mucky  soils.  They  thrive  best,  however,  upon 
rich  sandy  loams  well  drained  but  moist  rather 
than  dry.  These  may  be  anywhere  in  the  United 
States  or  Canada  where  corn  will  mature  and 
even  in  some  places  where  the  season  is  too  short 
or  the  rights  too  cold  for  that.  They  should 
not  be  planted  upon  low  ground,  since  in  such 
places  the  blossoms  are  frequently  destroyed  by 
late  spring  frost  unless  expensive  precautionary 
measures  are  taken.  High  land  from  which  the 
cold  air  will  readily  descend,  and  upon  which  the 
flowers  may  open  somewhat  later,  especially  if 
the  exposure  be  to  the  north,  should  be  given 
the  preference.  If  the  soil  has  been  in  sod  for 
several  years  it  should  be  planted  to  corn  or 
potatoes  for  at  least  two  years  to  permit  the 
ground  to  be  brought  into  perfect  condition  and 
to  allow  the  larvae  of  various  root-feeding  insects 
a  chance  to  escape,  otherwise  they,  being  de- 
prived of  their  natural  food,  may  injure  the 
strawberry  plants.  During  these  two  years  lib- 
eral applications  of  stable  manure  should  be 
given  and  the  ground  made  as  free  from  weeds 
as  possible  by  thorough  cultivation.  If  a  crop 
of  early  potatoes  be  grown  they  may  usually 
be  harvested  in  time  to  allow  autumn  planting, 
and  except  for  harrowing,  the  land  may  not 
need  further  preparation.  Usually,  however, 
spring  planting  is  preferred,  the  ground  being 
plowed  as  deeply  as  practicable  without  turning 
up  the  subsoil.  It  is  then  harrowed  and  marked 
off  in  rows  about  30  inches  apart  and  the  plants 
set  by  hand  or,  upon  a  large  scale,  by  trans- 
planting machines.  During  the  first  season  most 
growers  destroy  the  blossoms  because  it  is  con- 
sidered that  fruit  bearing  this  season  stunts  the 
growth  and  impairs  fruitfulness  during  the  suc- 
ceeding year.  Since  the  plants  are  low  growing 
and  unable  to  fight  weeds  and  also  produce  well, 
clean  cultivation  is  essential  throughout  the 
growing  period.  After  the  fruiting  season  run- 
ners will  appear  (often  they  come  earlier)  and 
should  be  allovv'ed  to  root  so  as  to  form  a  more 
or  less  continuous  row  which  by  the  end  of  the 
autumn  should  be  about  18  inches  wide.  Some 
growers  who  supply  fancy  markets  or  special 
customers  grow  the  plants  in  "hills"  or  "stools," 
the  runners  being  destroyed  and  the  original 
plant  encouraged  to  develop  additional  crowns. 
As  soon  as  the  groimd  freezes  a  mulch  of  marsh 
hay,  straw,  pine  needles  or  other  material  free 
from  weed  seeds,  is  spread  liberally  upon  the 
plants  to  keep  the  frost  in  the  soil  and  prevent 
heaving  of  the  plants  and  the  consequent  break- 


age of  the  roots.  In  the  spring  this  mulch 
is  either  removed  entirely  from  the  field  or  is 
raked  between  the  rows.  In  the  former  case  one 
or  two  cultivations  are  usually  given ;  in  the 
latter,  none.  Either  at  this  time  or  during  the 
previous  summer,  or  at  both  times,  applications 
of  commercial  fertilizers  may  be  made,  the  kinds 
and  amounts  depending  upon  the  grower's  idea 
of  the  needs  of  the  plants  and  the  richness  of 
the  soil.  Wood  ashes,  muriate  or  sulphate  of 
potash,  dried  blood,  ground  bone  and  superphos- 
phates are  favorite  fertilizers.  Nitrate  of  soda 
and  sulphate  of  ammonia  must  be  given  with  cau 
tion  since  they  may  tend  to  an  abundant  growth 
of  foliage  at  the  expense  of  fruitfulness.  If, 
however,  the  leaves  are  yellowish,  one  of  these 
should  be  given  as  a  rule.  When  the  berries 
have  become  fully  colored  they  are  gathered  with 
the  stems  on  and  shipped  to  market  in  crates 
containing  24,  32,  or  36  quart  boxes.  A  yield 
of  200  bushels  per  acre  is  not  imcommon  and 
more  than  double  that  is  often  obtained  by  the 
most  careful  growers  in  favorable  years.  A  net 
profit  of  $75  to  $150  per  acre  is  the  general  range 
under  good  management,  and  with  good  mar- 
kets. As  soon  as  the  crop  has  been  gathered  the 
plants  are  plowed  under  and  the  land  planted  to 
such  crops  as  cabbage,  turnips,  beets,  or  other 
plants  that  require  only  a  short  season  to  reach 
maturity.  Sometimes  if  the  land  is  exceptionally 
clean,  when  the  crop  has  been  light,  or  where 
the  plants  are  especially  vigorous,  they  may  be 
allowed  to  remain  for  two  seasons ;  the  second 
crop,  however,  is  usually  lighter  than  the  first 
and  the  beds  are  likely  to  become  weedy  even 
under  best  management.  A  favorite  rotation  is 
corn,  potatoes,  strawberries,  cabbage,  and  grass 
and  clover  used  for  hay  one  or  two  years  or  pas- 
tured for  several. 

Strawberries  are  occasionally  forced  in  green- 
houses to  supply  a  small  demand  among  the 
wealthy.  The  plants  are  usually  grown  in  pots 
because  they  can  be  better  controlled  than  in 
benches  and  because  they  may  be  sold  for  deco- 
rative purposes  as  well  as  for  dessert.  They  are 
generally  potted  in  early  spring  and  the  first 
runners  from  them  rooted  in  small  pots  which 
when  full  of  roots  are  discarded  for  large  pots 
in  which  these  plants  are  to  bear  fruit.  The  pots 
are  then  kept  in  deep  beds  of  ashes,  preferably 
under  a  cold  frame  in  which  great  care  is  di- 
rected to  watering,  especially  toward  and  during 
autumn  when  it  is  gradually  withheld,  the  plants 
even  being  allowed  almost  to  wilt,  in  order  to 
shorten  up  their  growth  and  to  store  reserve 
food.  After  freezing,  the  plants  may  be  removed 
as  desired  to  the  greenhouse,  at  first  to  low  tem- 
peratures and  later  to  higher  ones  in  imitation 
of  spring.  In  about  eight  weeks  the  fruit  should 
be  ready,  but  all  through  great  care  must  be 
exercised  in  management,  especially  as  to  humid- 
ity of  the  air,  ventilation,  and  pollination  of  the 
flowers,  an  operation  that  must  be  done  by  hand 
with   a  camel's   hair   brush,   preferably. 

Under  the  best  management  strawberries  are 
seldom  seriously  injured  by  insects,  although 
a  considerable  number  are  partial  to  this  plant. 
The  larvK  of  several  root-feeding  beetles  are 
sometimes  troublesome,  if  the  grower  plants  his 
strawberries  upon  a  freshly  turned  sod.  But 
this  may  be  obviated  by  two  or  perhaps  even  one 
intervening  crop  of  potatoes  or  corn.  There  are 
also  several  beetles  which  enjoy  the  blossoms, 
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tender  foliage  or  fruits,  but  since  these  travel 
slowly  they  may  be  avoided  by  selecting  new 
ground  each  year.  There  are  a  few  general  feed- 
ing insects  such  as  caterpillars,  plant  bugs,  etc., 
which  occasionally  vary  their  diet  with  straw- 
berries, but  they  are  rarely  troublesome.  Several 
so-called  plant  diseases  have  been  reported  as 
causing  losses  in  plantations,  but  very  frequently 
the  cause  may  be  readily  traced  to  other  sources, 
such  as  planting  in  unsuitable  soil,  or  upon  low- 
lying  land,  by  insufficient  vigor  of  plant,  due  to 
lack  of  plant  food,  etc.,  but  especially  to  contin- 
ued use  of  the  land  for  this  one  crop.  All  the 
above  may  be  avoided  by  proper  rotation,  the 
strawberry  being  allowed  to  occupy  the  land  only 
one  year  or  in  exceptional  cases  two  years,  and 
the  ground  being  thoroughly  cleaned  by  culti- 
vation and  judicious  rotation  before  strawberries 
are  again  planted  upon  it. 

Consult:  Bailey,  'Cyclopedia  of  American 
Horticulture'  (New  York  1900-2)  ;  Farmer, 
'Farmer  on  the  Strawberry'  (Pulaski,  N.  Y. 
1891);  Terry  and  Roet,  'How  to  Grow  Straw- 
berries' (Medina,  Ohio,  1890)  ;  Barnard,  'The 
Strawberry  Garden'  (Boston  187 1)  ;  'Fuller, 
'Strawberry  Culturist'  (New  York  1862.  and 
later  editions)  :  Pardee.  'Manual  of  the  Cultiva- 
tion of  the  Strawberry'  (New  York  1854,  and 
later  editions)  ;  and  numerous  bulletins  of  the 
Agricultural   Experiment   Stations. 

M.  G.  K.MNS, 
Crop  Expert. 
Strawberry  Bass,  one  of  the  many  local 
names  in  the  Mississippi  Valley  of  a  large  and 
handsome  sun-fish  (Pomoxis  sparoidcs),  closely 
related  to  and  resembling  the  crappie  (q.v.),  but 
having  the  mottlings  a  clearer  green  and  tending 
more  to  become  spottings.  It  reaches  a  length 
of  12  inches,  is  a  favorite  game  fish  for  young 
anglers,  is  good  food,  and  is  abundant  in  clear 
cold  streams  and  ponds.  Other  names  are  calico 
bass,  grass  bass,  and  bar-fish. 

Strawberry  Bush.  See  Spindle  Tree. 
Strawberry  Shrub,  a  shrub  native  to  the 
southern  I'nited  States,  which  is  widely  culti- 
vated for  its  flowers.  These  are  dark  purple, 
terminating  leafy  branches,  with  many  series  of 
imbricated  strap-like  sepals  and  petals.  When 
crushed,  they  give  out  a  delicious  aromatic  fra- 
grance, which  has  been  likened  to  that  of  straw- 
berries or  of  fermenting  wine.  The  receptacles 
are  hollow,  and  enclose  the  pistils;  at  maturity, 
the  receptacles  enlarge  (the  bases  of  sepals, 
petals,  and  bracts  still  adhering)  into  an  urn- 
liaped  capsule  holding  the  true  fruits  or 
;ihenes.  The  leaves  are  ovate,  rough  above  and 
pubescent  beneath,  and,  together  with  the  twigp, 
have  an  odor  of  cloves.  Western  species  of  the 
genus  Bulucria  have  like  aromatic  foliage  and 
flowers,  but  B.  fcrtilis  bears  inodorous  blossoms. 
Strawboard,  the  name  of  a  very  thick, 
'oarsc  card  board,  made  of  straw  after  it  has 
licen  boiled  in  lime  and  soda  to  soften  its  texture. 
It  is  one  of  the  products  of  paper  mills  and  is 
manufactured  by  machinery  similar  to  that  used 
in  such  mills.  The  cheaper  grades  of  straw- 
hoard  are  largely  utilized  in  making  boxes.  The 
finer  qualities  are  utilized  in  making  book  covers. 
The  strawboard  industry  in  the  I'nited  States 
is  largely  confined  to  Ohio  and  Indiana. 

Streak,    in    mineralogy,    is    the    essential 
color  of  a  mineral,  or  the  color  of  its  powder. 


It  is  most  commonly  obtained  by  rubbing  the 
specimen  on  a  tablet  of  rough  white  porcelair* 
or  on  a  piece  of  white  hornstone.  Any  method 
may  be  employed  which  makes  it  possible  to  see- 
the powdered  mineral.  It  is  a  property  of  first 
importance  in  all  schemes  for  the  determination 
of  minerals  by  their  physical  properties,  and  is- 
of  especial  value  in  differentiating  the  metallic 
minerals,  whose  external  colors  are  often  iden- 
tical while  their  streaks  may  be  very  different. 
The  greenish-black  streak  of  chalcopyrite  in- 
stantly distinguishes  it  from  gold  whose  streak 
is  like  its  external  color.  The  red  or  reddish- 
brown  streak  of  hematite  serves  to  identify  it 
when  compared  with  the  ocher-yellow  or  rust- 
brown  streak  of  limonite,  or  the  black  of  mag- 
netite. 

Stream  Lines.  In  the  flow  of  fluids  (in- 
cluding gases  and  liquids),  the  path  described 
by  any  infinitesimal  portion,  or  particle,  of  the 
fluid  is  called  a  stream  line.  The  theory  of 
stream  lines  is  a  part  of  the  mathematical  sci- 
ence of  hydrokinetics  and  is  explained  in  the 
works  cited  below.  The  most  important  result 
of  this  theory  is  known  as  the  principle  o£ 
Bernoulli  (  Daniel).  It  asserts  that  in  the  steady 
motion  of  liquids  (or  fluids  of  constant  density  > 
the  sum  of  the  pressure,  the  kinetic  energy  per- 
unit  volume,  and  the  poteiuial  energy  per  unit 
volume  of  the  liquid,  is  constant  along  a  stream 
line.  The  principle  holds  also,  witli  a  slight 
modification  of  statement,  for  the  case  of  gases. 
This  principle  accounts  for  the  fact  that  in  the 
steady  flow  of  liquids  through  tubes  of  variable 
cross  section  the  pressure  is  least  where  the 
velocity  of  the  liquid  is  greatest  and  vice  versa, 
supposing  the  potential  energy  per  unit  volume 
of  the  liquid  unchanged.  It  explains  also  the 
action  of  the  Venturi  water  meter,  the  aspira- 
tor, the  ball-nozzle  contrivance,  and  other  mech- 
anical devices.  Consult  Lamb,  'Hydrodynam- 
ics'; Appel,  'Traite  de  Mecanique  Rationelle.' 

Stream  Tin,  the  name  applied  to  cassite- 
ritc  wlicii  it  occurs  in  the  form  of  sand  or  small 
pebbles  in  the  beds  of  streams  or  in  adjacent 
bottom  lands.  Owing  to  the  great  hardness, 
density,  and  insolubility  of  cassiterite,  it  is  read- 
ily concentrated  by  running  w\ater,  and  acciunu- 
lates  in  extensive  dei»sits,  thus  constituting  an 
important  source  of  supply  of  tin  ore.  It  is 
largely  worked  in  Australia,  Tasmania,  in  the 
East  Indies,  and  formerly  in  Cornwall,  England. 
See  Cassiterite. 

Streator,  strc'tcr.  III,  city  in  I.asalle 
County;  on  the  Vermilion  River,  and  <m\  the 
Chicago,  B.  &  Q.,  the  Atchison,  T.  &  S.  F.,  the 
Wabash,  the  Indiana,  I.  &  1.,  and  the  Chicago  & 
A.  R.R.'s;  nearly  100  miles  southeast  of  Chi- 
cago. In  1868  the  place  was  laid  out  for  a  city, 
and  in  1882  it  was  incorporated.  A  large  part  of 
the  city  is  on  high  bluffs  along  the  river.  It  is 
in  a  fertile  agricultural  region  in  which  there  is 
considerable  coal,  fire-clay,  and  building  stone. 
The  manufacturing  establishments  include  brick 
and  tile  works,  glass  factories,  flour  inills,  nin- 
cliine  shops,  planing  mills,  and  foundries.  The 
glass  manufacture';  are  Bohemian  ware,  bottles, 
flint  glass,  plate-glass,  and  window  glass.  The 
clay  products  are  sewer  pipe,  lile.  and  brick  Tlic 
government  census  of  1000  gives  the  niunher  of 
manufacturing  establishments  131  ;  the  ,imouiit 
of  capital   invested,  $1,050,999;   the   number  of 
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■WJige-earners,  1,564 ;  the  annual  amount  of 
w.ages.  $772,187;  the  cost  of  material,  $578,128; 
and  the  value  of  the  products,  $1,761,143.  The 
trade  is  chiefly  in  manufactures,  coal,  grain,  live- 
stock, and  dairy  products.  The  principal  public 
tuildings  are  the  government  building,  municipal 
buildings,  an  opera  house,  a  Y.  M.  C.  A.  build- 
ing, and  25  churches,  Saint  Mary's  Hospital,  and 
a  Home  for  the  Aged.  The  educational  institu- 
tions are  a  high  school,  18  public  schools,  four 
parish  schools,  kindergartens,  private  commercial 
schools,  a  city  library,  and  the  Y.  M.  C.  A. 
library  and  reading  rooms.  The  three  national 
banks  have  a  combined  capital  of  $250,000. 
There  are  several  building  and  loan  associations 
atid  a  large  number  of  fraternal  societies.  Pop. 
(1890)   11,414;  (igoo)   14,0-9. 

Street,  Alfred  Billings,  American  nature 
poet;  b.  Poughkeepsie,  N.  Y.,  18  Dec.  iSii;  d. 
Albany,  N.  Y.,  2  June  1881.  From  1848  until  his 
death  he  was  State  librarian  of  New  York. 
Though  diffuse,  his  verse  displays  a  love  of  na- 
ture founded  upon  close  and  accurate  observa- 
tion and  scarcely  deserved  the  neglect  into  which 
it  has  fallen.  His  published  works  include ; 
•Fugitive  Poems'  (1846)  ;  'Woods  and  Waters,' 
a  volume  of  Adirondack  travel  (i860)  ;  'Forest 
Pictures  in  the  Adirondacks,'  poems  (1865)  ; 
<Frontenac'  (1849)  ;  'Drawings  and  Timings' 
(1844). 

Street,  George  Edmund,  English  archi- 
tect ;  b.  Essex  20  June  1S24 ;  d.  18  Dec.  1881.  He 
was  educated  m  Mitcham  and  Camberwell,  and 
received  part  of  his  professional  training  under 
Sir  G.  G.  Scott,  and  like  him  held  the  Gothic 
style  in  highest  favor,  the  numerous  lectures 
and  papers  which  he  wrote  on  architecture  being 
all  directed  to  illustrate  the  history  and  prin- 
ciples, and  promote  the  progress  of  that  style. 
His  principal  literary  works  are:  'The  Brick 
and  Marble  Architecture  of  North  Italy  in  the 
Middle  Ages'  (1855)  ;  and  'Some  Account  of 
Gothic  Architecture  in  Spain'  (1865).  He  was 
for  many  years  engaged  in  the  work  of  erecting 
and  restoring  churches  and  other  ecclesiastical 
buildings.  In  1868  he  was  appointed  architect 
of  the  new  Courts  of  Justice  in  the  Strand,  Lon- 
don, after  a  competition  in  w'hich  were  engaged 
the  most  famous  architects  of  the  day.  This 
gigantic  undertaking  was  not  quite  completed  at 
his  death.  In  1866  he  was  elected  an  Associate 
of  the  Royal  Academy,  and  in  1871  became  a 
Royal  Academician.  In  the  last  year  of  his  life 
lie  was  appointed  professor  of  architecture  at  the 
Royal  Academv.  Consult  a  memoir  by  his  son, 
A.  E.  Stn;et   (1888). 

Street,  an  open  way  or  thoroughfare 
within  the  corporate  limits  of  a  city  or  town. 
In  the  rural  districts  streets  are  called  roads  or 
highways.  Most  streets  are  paved.  (See  Pav- 
ing AND  Pa\'Ements.)  In  most  American  cities 
streets  are  from  50  to  ICX5  feet  in  width.  See 
Street  Cleaning. 

Street  Cleaning,  a  term  used  to  include 
all  operations  of  the  Municipal  Department 
charged  with  keeping  the  streets  free  from  litter 
which  might  affect  the  public  health  or  com- 
fort, or  offend  the  public  taste.  In  the  larger 
cities  of  the  world  the  work  consists  of  the 
d;iily  sweeping  of  all  paved  streets ;  the  col- 
lection of  house  refuse  —  garbage,  ashes  and 
li  fht    waste  —  when     deposited    by     the    house- 


holder in  cans  on  the  sidewalk  or  adjacent 
thereto;  the  removal  of  dead  animals  from  the 
street;  summer  sprinkling  to  lay  the  dust;  and 
the  disposal  of  snow  in  winter.  In  small  com- 
munities the  term  covers  only  the  more  pressing 
of  these  functions  —  the  removal  of  dead  animals 
and  household  garbage  and  ashes,  with  a  spring 
cleaning  of  the  streets  after  the  melting  of  win-  jj 
ter  snows,  and  an  autumn  cleaning  after  the  fall 
of  the  leaves. 

The  routine  work  of  street  sweeping  and  the 
removal  of  household  waste  is  performed  by 
men  regularly  employed  by  the  department ; 
while  work  which  varies  much  with  the  season, 
such  as  the  removal  of  dead  animals,  street 
sprinkling  and  the  disposal  of  snow,  is,  in  most 
cities,  let  to  contractors  who  are  subject  to  the 
call  of  the  department  but  are  better  able  to 
supply  the  frequently  sudden  demands  for  large 
forces  of  men  and  teams. 

For  a  long  time  in  Europe,  and  of  late  in 
America,  the  men  of  the  Departments  of  Street 
Cleaning  have  been  protected  in  their  employ- 
ment by  civil  service  rules  which  insure  their 
positions  during  efficiency  and  good  conduct; 
and  in  Europe  they  receive  pay  during  sickness 
and  pensions  on  retirement.  This  has  had  the 
usual  effect  of  providing  a  class  of  men  suited 
to  the  work  and  contented  with  their  positions, 
and  in  raising  to  a  high  order  the  morale  of 
the  Departments.  In  Europe  the  men  some- 
times wear  distinctive  caps  or  some  other  badge 
of  employment,  and  in  Berlin  and  Turin  they 
wear  a  modest  uniform ;  but  it  is  evident  that 
the  men  of  any  street  cleaning  force  should  be 
distinctively  garbed  to  insure  for  them  the  re- 
spect which  is  always  accorded  to  members  of 
a  unifomied  body,  and,  in  the  case  of  street 
Sweepers,  to  insure  their  safety  from  passing 
vehicles.  To  Col.  George  E.  Waring,  Commis- 
sioner of  Street  Cleaning  of  the  city  of  New' 
York  1895-7,  is  due  the  credit  of  having  clothed' 
all  his  street  sweepers  in  while,  because  this  is 
most  conspicuous  on  a  crowded  street  and  will 
conduce  most  to  the  safety  of  the  men  and  the 
efficiency  of  the  department ;  and  because  these 
uniforms,  to  be  kept  white,  must  be  thoroughly  , 
washed  and  always  in  good  sanitary  condition. 
So  well  has  this  order  served  its  purpose  that , 
the  custom  has  spread  to  nearly  all  the  large 
cities  of  the  country,  and  "white  wings"  are  seen 
at  work  on  every  street. 

The  degree  of  cleanliness  attainable  in  any 
city,  and  indeed  in  any  street,  varies  with  the 
character  of  the  people  and  their  education  in 
sanitary  matters,  and  depends  largely  upon  their 
co-operation.  In  many  of  the  older  and  larger 
cities  of  Europe  —  Vienna,  for  example  —  where 
strict  obedience  to  law  has  long  been  rigidly  en- 
forced, each  householder  keeps  his  portion  of 
the  sidewalk  uniformly  and  always  clean,  having 
it  sprinkled  and  swept  twice  daily  in  summer 
and  kept  clean  in  winter :  while  in  New  York 
few  householders  regard  it  as  a  duty  and  a 
point  of  honor  to  keep  their  individual  sidewalks 
clean  in  summer  and  free  from  snow  and  ice  in 
winter.  In  New  York  it  is  not  uncommon  to 
see  a  newspaper  dropped  on  the  street  with  no 
public  protest,  whereas  in  Europe  such  an  act 
would  almost  certainly  cause  a  man's  arrest  if 
he  refused  to  pick  up  the  paper.  There  are 
streets     in     New     York     where     one     sweeper 
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keeps  clean  20,000  square  yards  of  pavement ; 
there  are  other  streets,  in  the  crowded  districts, 
where  one  man's  work  is  to  keep  clean  1,000 
square  yards.  In  the  latter  case  the  pavement 
is  laboriously  swept  seven  times  daily ;  and  it  is 
to  the  credit  of  New  York  that,  as  nearly  as 
possible,  the  streets  of  the  tenement  district  arc 
as  well  kept  as  the  streets  of  the  residential 
portion,  though  they  cost  on  the  average  three 
times   as   much. 

The  various  elements  of  difficulty  which  affect 
the  cost  of  street  sweeping  were  carefully  studied 
by  the  late  Commissioner  Waring,  and  in  his 
classic  report  to  the  mayor  of  New  York  at 
the  close  of  his  administration  this  subject  is 
exhaustively  treated.  The  results  are  worthy  of 
serious  consideration  not  alone  by  city  adminis- 
trators but  by  the  people  at  large.  It  has  been 
supposed  by  the  public  that  the  cost  of  street 
sweeping  depends  principally  upon  the  kind  and 
condition  of  pavement,  and  it  has  been  frequently 
stated  that  if  all  paved  streets  were  surfaced  w^ith 
asphalt  the  work  of  the  street  cleaners  would  be 
reduced  at  least  one  half;  but  from  Commis- 
sioner Waring's  investigation  it  is  evident  that 
the  character  of  the  pavement  is  only  one,  and 
not  the  greatest,  of  several  factors  in  the  total. 
The  report  considered  in  succession  13  factors 
which  were  deemed  to  be  beyond  the  control  of 
the  department,  and  for  each  was  determined 
approximately  its  relative  difficulty.  The  13  fac- 
tors chosen  and  the  relative  difficulties  deter- 
mined  are  as   follows : 

(i)  Kind  of  pavement  —  asphalt,  loo;  wood,  loo, 
brick,  jou;  granite,  150;  Belgian  block,  i6o;  cobble,  400. 

(2)  Condition  of  pavement  —  good,  lOo;  fair,  120; 
bad,  140. 

(3)  Amount  of  traffic  —  light,  loo;  medium,  140; 
heavy,   180;  dense,   250. 

(4)  Amount  of  car  track  —  on  basis  of  30  foot 
street  with  single  track. 

(5)  Kind  of  car  track  rail  —  none,  lOo;  flat  or 
grooved,  110;  T  rail,   120. 

(6)  Amount   of   sanding  —  little,    iio;    much,    120. 

(7)  Amount   of    sprinkling — heavy,    125. 

(8)  Elevated   railroad — iio. 

(9)  Character  of  population  —  good,  100;  fair,  200; 
bad,  300. 

(10)  Presence    of    schools —  iio. 

(11)  Existence  of  markets — 125;  or  (12)  Push-cart 
stands  —  175. 

(13)  Vicinity   of  unpaved  streets  —  200. 

That  a   street  bears  heavy  traffic  is  seen  to 
have  more   influence   on  the  labor  of   sweeping 
than  that  it  has  granite  instead  of  asphalt  pave- 
ment.    The  amount  of  traffic  affects  tlie  cost  for 
four    reasons :     ( i )    I'ecause   of   tlie   amount   of 
horse  droppings;  (2)  Because  of  tlie  dirt  of  one 
i  ind  and  anotlier  which  comes  from  the  wagons; 
,0    Because  the  passage  of  horses  and  wagons 
Ifccts  a  solid  packing,  into  crevices,  of  the  dirt 
pon  which  they  tread;  (4)   Because  of  the  diffi- 
I  ciilty  of  giving  close  attention  to  his  work  when 
the  sweeper  must  devote  a  considerable  part  of 
I  his  time  to  dodging  horses  and  vehicles. 

Rut  no  other  single  cause  contributes  so  much 
to  the  difficulty  and  expense  of  sweeping  as  the 
action  of  careless  and  thoughtless  persons  in 
making  the  public  streets  the  receptacle  of  all 
kinds  of  rubbish  —  fruit  parings,  bits  of  paper, 
etc., —  of  which  they  wish  to  be  rid,  and  which 
a  little  consideration  would  induce  them  to  de- 
posit in  some  can  which  nught  be  emptied  into 
a  cart  without  the  trouble  of  sweeping  and 
■ihnvcling  frotri  the  pavement.  Of  late  there  lias 
been  a  marked  improvement  in  this  respect  in 
\"i-.   14--53 


the  cities  of  the  United  States  due  to  education 
in  matters  of  cleanliness  brought  alxiut  by  the 
University  and  College  Settlements,  the  teachers 
of  the  public  schools,  and  especially  the  Juvenile 
Leagues,  which  are  organizations  of  children  in 
the  crowded  districts  for  the  purpose  of  enlist- 
ing their  aid  in  the  matter  of  street  neatness. 

By  measuring  the  area  of  each  block  and 
multiplying  this  by  the  numbers  corresponding 
to  its  various  difficulty  factors  there  was  ob- 
tained for  each  block  the  sum  of  its  principal 
difficulties  expressed  in  terms  of  square  yards 
of  asphalt  pavement,  in  good  condition,  with 
light  traffic,  with  no  car-track,  with  good  popu- 
lation, and  with  all  other  conditions  favorable ; 
and  from  these  was  obtained  a  summation  for 
the  territory  now  covered  by  the  Boroughs  of 
Manhattan  and  the  Bronx ;  and  it  is  interesting 
to  note  how  the  total  requirement  of  1,638 
sweepers  is  made  up.  Were  the  pavement  all 
asphalt  and  the  population  all  neat  in  their  habits, 
were  there  only  light  traffic  and  no  street  car- 
track,  were  there  no  push  carts  and  no  market 
stores,  were  every  consideration  ideal,  there 
would  still  be  required  for  sweeping  the  streets 
a  force  of  466  men.  The  density  and  character 
of  the  population  on  a  few  blocks  of  the  city 
make  necessary  388  more.  The  great  amount  of 
traffic  in  some  streets  calls  for  352  extra  men  to 
clean  up  after  it.  The  added  difficulty  of  granite 
and  Belgian  pavement  requires  200  men,  and  so 
with  the  other  factors  in  lesser  amount. 

Machine  sweepers  (horse  or  automobile)  les- 
sen the  cost  of  street  cleaning,  and  may  be  used 
to  advantage  with  preliminary  sprinkling  on 
wide,  level,  well  paved  streets,  between  midnight 
and  dawn ;  but  their  service  on  crowded  streets 
in  daytime  is  impracticable. 

A  fall  of  snow  is  such  an  impediment  to 
city  traffic,  which  is  usually  conducted  on  wheels 
even  in  winter,  that  it  is  recognized  as  a  duty 
of  the  Departments  of  Street  Cleaning  to  re- 
move it  promptly  from  important  streets,  espe- 
cially from  the  lines  of  daily  food  distribution 
and  from  the  avenues  of  daily  approach  to  the 
business  districts.  The  numbers  of  men  and 
teams  suddenly  required  are  very  large,  and 
dumping  facilities  are  in  general  quite  inade- 
quate to  the  work.  The  cost  is  also  great  — 
about  $125  per  mile  of  street  per  inch  of  snow, 
or  $1,250  per  mile  of  street  for  a  ten-inch  fall. 
For  these  reasons  numerous  efforts  have  Been 
made  to  develop  practical  processes  for  melting 
the  snow  as  it  lies,  or  at  least  on  the  block  where 
it  lies,  and  running  the  water  into  the  nearest 
sewer  opening.  Machines  for  the  purpose  have 
been  tried  in  many  cities  for  many  years,  but 
have  usually  proved  unequal  to  the  task  either 
because  of  the  cost  of  meltinR,  or  of  the  slowness 
of  melting,  or  because  the  machine  could  not 
stand  the  hard  usage  to  which  it  was  subjected 
in  some  streets.  It  is  universally  hoped,  how- 
ever, that  with  continued  study  and  experience 
some  form  of  snow  melting  apparatus  may  be 
develf>ped  to  help  out  the  always  liniiled  supply 
of  men,  carts  and  duniiiing  facilities,  when  the 
traffic  of  a  city  is  suddenly  paralyzed  by  a  heavy 
snowfall.  There  is  no  insuperable  difficulty  in 
the  matter,  because  the  ordinary  cost  of  re- 
moval is  at  least  30  cents  per  cubic  yard  and 
the  cost  of  fuel  should  not  be  one  tenth  of 
this. 

The  benefit   of  careful    and   thorough    street 
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cleaning  throughout  the  year,  and  of  thorough 
sprinkhng  during  dry  weatlier,  is  seen  in  the  im- 
proved health  of  the  people,  especially  of  the 
populous  districts  where  the  pavements  are  the 
only  playground  for  children.  A  great  better- 
ment in  the  condition  of  the  streets  of  the  tene- 
ment district  of  New  York  was  effected  in  the 
years  1895-7,  and  to  it  the  medical  authorities 
of  the  city  ascribe  the  decrease  in  the  death  rate 
from  25.95,  25.30,  22.76  in  1892-3-4  respectively, 
to  23.18,  21.84,  20.03  in  1895-6-7  respectively. 
In  all  street  dirt  disease  germs  lurk  in  unknown 
numbers,  and  when  the  dirt  is  dry  and  dust  is 
raised  by  passing  traffic  or  by  winds,  the  dust 
and  the  germs  find  lodgment  in  eyes,  nostrils  and 
moutlis,  and  the  work  of  disease  is  begun.  Of 
course  the  dust  and  the  germs  are  the  thicker 
the  nearer  the  pavement,  and  no  other  cause  is 
necessary  to  explain  why  the  children  of  the 
crowded  streets  are  so  aft'ected.  Careful  ex- 
periments lately  carried  out  in  New  York  by 
Commissioner  Woodbury,  with  germ  cultures 
from  plates  exposed  some  at  the  curb  level  and 
some  at  six  feet  above,  exhibited  a  wonderful 
difference  in  the  number  of  germs  which  found 
lodgment  on  the  plates  in  different  parts  of  the 
city.  At  the  curb  level  the  evidence  of  the 
plates  showed  on  the  average  five  times  as  many 
germs  as  at  six  feet  above.  In  a  tenement  dis- 
trict densely  populated,  where  push  carts  are 
numerous  and  traffic  heavy,  as  many  as  9,600 
germs  were  caught  in  a  15-minute  exposure  of  a 
plate  214  inches  in  diameter.  In  another  part 
of  the  city,  in  a  residential  district  with 
heavy  traffic  but  well  flushed  pavement,  only 
54  colonies  were  found  after  a  l5-m:nute  ex- 
posure. 

The  relative  costs  of  street  cleaning  in  dif- 
ferent cities  of  the  world  are  impossible  of 
comparison,  because  the  conditions  and  the 
standards  of  cleanliness  vary  so  much,  and  be- 
cause the  work  of  the  department  has  nowhere 
been  reduced  to  an  exact  science.  But  in  gen- 
eral the  cost  in  Europe  is  much  less  tlian  in 
America  because  of  the  greater  waste  and  care- 
lessness of  the  average  American  citizen,  and 
because  the  lower  cost  of  living  in  Europe  and 
the  general  introduction  abroad  of  civil  service 
rules  enables  the  departments  there  to  hire  men 
at  one  quarter  the  wages  paid  in  .Xmerica.  The 
cost  of  street  cleaning  in  Manhattan  and  the 
Bronx,  including  the  collection  and  removal  of 
house  waste  but  not  the  removal  of  snow,  is 
about  $7,000  annually  per  mile  of  street.  When 
the  commissioner  is  competent,  this  amount  of 
money  ensures  an  excellent  condition  of  the 
streets :  when  he  is  incompetent,  the  same 
amount  of  money  is  provided  and  spent,  but  the 
citizen  suffers.  In  \'ienna,  where  only  some  25 
miles  of  street  in  the  heart  of  the  city  is  kept 
thoroughly  clean,  the  annual  cost  in  this  section, 
excluding  snow  removal,  is  about  $5,000  per 
mile.  In  Budapest,  where  the  pavement  is  ex- 
cellent and  where  much  value  is  recovered  by 
sorting  the  wastes,  the  annual  cost  is  not  far 
from  $2,000  per  mile.  In  Paris  it  is  about  the 
same.  In  Brussels  the  cost  is  about  $1,350  per 
mile.  In  Birmingham,  England,  the  cost  is  still 
less,  though  wages  are  higher  than  on  the  Con- 
tinent. See  Wastes,  City,  Dispos.^l  of. 
C.  Herschel  Kovl, 
Consulting  Engineer. 


Street  Railway  Construction.  The  street 
railway  is  an  evolution  of  the  stage  coach  line. 
The  first  street  railway  cars  consisted  of  stage 
coach  bodies  mounted  on  flanged  wheels  run- 
ning on  flat  iron  rails.  Horses  were  used  as 
the  motive  power,  although  some  of  the  long 
lines  were  drawn  by  steam  dummies.  The  first 
American  street  railway  was  built  in  New  York 
in  1832,  on  Fourth  Avenue,  from  Prince 
Street  to  Harlem.  Between  this  date  and  1873 
horse  railroads  were  introduced  in  all  the  large 
American  cities.  In  1873  the  cable  system  was 
first  put  into  use  on  Clay  Street,  San  Fran- 
cisco, by  Andrew  S.  Hallidie.  It  had  an  imme- 
diate success  and  was  afterward  introduced  in 
Chicago,  Kansas  City,  Saint  Louis,  Cincinnati, 
Philadelphia,  New  York,  and  other  cities.  In 
1888  the  first  successful  electric  street  railway 
was  built  in  Richmond  by  Frank  J.  Sprague. 
From  this  beginning,  the  electric  railway  was 
introduced  in  all  the  cities  and  towns  of  the 
L^nited  States,  and  before  the  end  of  the  cen- 
tury most  of  the  lines  formerly  operated  by 
steam  or  cable  were  converted  to  electric  trac- 
tion. Since  1895  the  electric  method  of  pro- 
pelling cars,  at  first  used  only  in  cities,  has 
been  applied  to  suburban  and  interurban  lines 
and  a  new  industry  has  thus  been  developed. 

Methods  of  Propulsion. —  The  means  of  pro- 
pulsion in  use  on  street  railways  may  be  divided 
into  (a)  steam  locomotives;  (fr)  compressed 
air;  (c)  cable;  (rf)  electricity. 

Steam  Locomotives. —  The  steam  locomotive 
is  almost  entirely  abandoned  in  America.  In 
Europe  small  dummy  locomotives  are  still  used 
in  a  number  of  towns.  They  are  usually  en- 
cased to  hide  the  moving  parts,  and  are  noisy, 
dirty  and  inefficient. 

Compressed  Air. —  Compressed  air  has  been 
used  in  Chicago  and  New  York  as  a  motive 
power  for  street  cars,  but  has  never  demonstrated 
its  practicability.  It  is  a  comparatively  ineffi- 
cient method  of  propulsion,  and  the  large  num- 
ber of  reciprocating  parts  makes  the  maintenance 
of  the  apparatus  high  and  limits  its  reliability. 
Compressed  air  motors  are  in  use  on  some  of  the 
tramway  lines  in  Paris  and  other  Continental 
cities. 

Cable. —  The  cable  was  formerly  the  motive 
power  on  the  principal  lines  in  most  of  the 
American  cities,  but  since  the  success  of  elec- 
tricity it  has  been  abandoned  everywhere  except 
in  Chicago  and  San  Francisco.  The  method  of 
transmitting  the  power  is  as  follows :  An  end- 
less steel  cable,  threaded  through  a  conduit 
underneath  the  street  between  the  rails,  is  driven 
b}'  steam  power  in  the  power  plant.  Each  car 
or  train  is  provided  with  a  grip  which,  project- 
ing through  the  slot  into  the  conduit,  surrounds 
the  moving  cable.  When  the  gripman  wishes 
to  start  he  tightens  his  grip  by  means  of  a  lever, 
thus  causing  the  grip  to  clasp  the  moving  rope. 
When  he  wishes  to  stop,  he  releases  his  grip 
enough  to  allow  the  rope  to  slip  through  it. 
When  he  reaches  the  power  plant  he  opens  his 
grip  wide  and  allows  the  rope  to  drop  out  of  it 
The  rope  in  the  conduit  is  carried  on  pulleys 
placed  about  30  feet  apart,  while  in  the  power 
plant  it  is  wrapped  around  drums  which  are 
driven  by  the  steam-engine. 

On  the  lines  of  the  Chicago  City  Railway,  the 
cable  in  use  is  one  and  three  eighths  inches  in 
diameter,   weighs   about   three   pounds   per   foot 
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and   is   made   up    of   r.ix   strands   of  steel   wire  magnet  frame  entirely  enclosing  and  protecting 

wound    around    a    one-half-inch    hemp    centre,  the  armiture.     There  are  two  motors  on  small 

Each  strand  is  composed  of  one  No.  ii,  nine  No.  cars  and   four  on  large  ones.     Iron  resistances 

12,  and  nine  No.  16  wires.     The  steel  wire  has  are  used  in  starting  the  car,  and  the  two  cconom- 

a  tensile  strength   of  about   170,000  pounds  per  ical   speeds  are  obtained   cither  by   running  the 


square  inch,  and  the  cable  has  a  breaking 
strength  of  about  65  tons.  The  driving  drums 
have  a  diameter  of  13  feet  and  the  speed  of  the 
cable  is  12  and  14  miles  per  hour.  The  length 
of  the  cables  is  from  four  to  four  and  one  half 
miles.  The  power  required  to  drive  the  empty 
cable  is  30  horse-power  per  mile  of  cable.  ( A 
cross-section  of  the  cable  conduit  of  the  Chi- 
cago City  Railway  is  shown  in  Fig.  i.) 

The  cable  is  particularly  well  adapted 
to  hilly  cities  because  it  does  not  depend 
on  gravity  for  traction,  the  moving  cable 
drawing  a  car  up  any  grade.  On  account 
of  the  excessive  friction  load  required  to 
pull  the  empty  cable,  this  system  makes  the 
best  showing  on  roads  having  few  curves 
and  a  traffic  heavy  enough  to  warrant  the  (| 
running  of  a  large  number  of  cars.  Under 
its  most  favorable  conditions,  there  is  no 
method  by  which  cars  may  be  hauled  with 
so  little  expenditure  of  power.  The  rea- 
sons which  have  caused  its  abandonment 
are  the  large  first  cost  of  construction,  the 


motors  in  series  or  in  multiple,  which  speed 
changes  are  accomplished  by  means  of  a  con- 
troller. These  features  are  common  to  all  elec- 
tric systems  and  the  differences  between  the 
various  systems  consist  in  the  methods  used  in 
transmitting  the  current  from  the  power  plant  to 
the  car.  The  systems  in  use  may  be  classed 
under  the  following  heads:  (a)  Overhead  trol- 
ley; (6)  third  rail;  (c)  underground  open 
conduit;  (</)  surface  contact  systems. 
In  order  to  show  the  extent  to 
which  electric  railways  have  been 
built  and  the  power  which  they  use, 
the  following  figures  taken  from  the 
United  States  census  report  for  1902 
will  be  of  interest: 
Total  track  milcaRC  in  the  United  States 

22,589.47 

Located  within  city  limits 13,208.24 

Located  outside  city  limits 6,855.58 

Miles  operated  by  overhead  trolley  21, .102.57 
Miles  operated  hy  other  electric  power  611.14 
Miles  operated   by  compressed  air  6.06 

Miles  operated  hy  animal  power..  2>o.  Jo 
Miles  operated  by  steam  power...  169  "Si 
Allies  operated  by  cable  power...        240  V) 


1.  Grip. 

2.  Slot    rail. 

3.  Track  rails. 

4.  Carrying    pulley. 


Fig.    I. —  Cross-section    s! 

lack  of  flexibility  in  operating  cable  lines  in  con- 
nection with  lines  having  other  motive  power, 
the  liability  to  long  and  expensive  blockades 
through  the  breaking  of  a  cable  or  an  accident 
to  the  winding  machinery. 

Electricity. —  The  application  of  electricity  for 
the  propulsion  of  street  cars  consists  in  driving 
the  car  axles  with  motors  geared  directly  to 
them.  These  motors  rini  on  direct  current  of 
between  500  and  600  volts  pressure  and  are  con- 
'lertcd  in  parallel  between  two  conductors. 
Mtcrnating  current  motors  for  this  class  of 
^'■rk  are  not  yet  in  practical  operation.  The 
motors    are    series    wound    and    have    a    steel 


howing  cable  construction. 

Overhead  Trolley. —  This  is  the  commini 
method  of  operating  electric  roads.  A  copper 
wire  or  "trolley  wire,"  as  it  is  called,  is  sup- 
ported directly  above  the  centre  of  the  track 
and  at  an  elevation  of  about  18  feet  alxive  the 
rails.  This  wire  is  supplied  with  current  at 
intervals  by  means  of  a  feed  wire  which  nuis 
back  to  the  power  plant.  Contact  with  the  trol- 
ley wire  is  made  from  the  car  hy  means  nf  an 
under-running  brass  wheel  carried  on  the  end  of 
a  hollow  steel  pole  which  is  supplied  at  its  Imver 
end  with  a  heavy  spring  tn  keep  the  wheel 
against  the  wire.  Current  is  taken  from  the 
wire  by  the  wheel,  carried  down  the  steel  pola 
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'.o  the  car  wiring  which  is  connected  to  the 
trolley  base.  From  the  trolley  base  the  current 
passes  through  the  various  regulating  devices 
and  motors  to  the  axle  of  the  car.  from  which 
it  passes  to  the  wheel,  then  to  the  rail,  and  flows 
along  the  rail  to  a  return  feeder,  which  conveys 
it  back  to  the  power  plant.  This  is  the  usual 
path  of  the  current  in  overhead  trolley  roads.  In 
Cincinnati  two  trolley  wires  are  used,  one  posi- 
tive and  one  negative,  and  the  current  in  this 
case  returns  to  the  power  plant  over  the 
negative  trolley  instead  of  following  the  rails. 
Where  there  is  only  one  trolley  wire 
and  the  rails  are  used  as  a  return,  the  system 
is  said  to  be  "grounded"  and  the  trolley 
wire  is  always  used  as  the  positive  side 
of  the  circuit.  The  advantages  of  the  over- 
head system  are :  the  relative  cheapness  of  the 
construction,  the  rapidity  with  which  it  can  be 
built  and  repaired,  and  the  ease  of  maintaining 
good  insulation.  Its  disadvantages  are :  its 
unsightliness,  its  liability  to  accident  from 
storms,  the  limited  carrying  capacity  of  the 
trolley  wire  for  heavy  service,  and  the  liability 
oi'  injury  to  gas  and  water  pipes  from  electrolysis 
where  the  return  is  "grounded." 


two  conductors  of  tee  section  carried  on  porcelain 
insulators  about  14  inches  from  the  street  sur- 
face. In  America  the  conduit  is  constructed 
midway  between  the  track  rails.  In  Europe  the 
conduit  is  sometimes  placed  directly  beneath  one 
of  the  track  rails.  A  current-collecting  device 
called  a  "plow"  projects  through  the  slot  open- 
ing and  has  two  cast  iron  shoes  which  slide 
against  the  conductors.  One  of  these  conductors 
is  positive  and  the  other  negative,  and  in  this 
system  the  track  is  not  used  as  a  return.  The 
feeders  are  carried  in  conduits  beside  the  track 
and  at  intervals  are  connected  to  the  conductor 
bars  which  in  turn  are  connected  by  copper 
bonds.  The  plow  is  connected  to  the  car  wiring 
just  as  in  the  case  of  the  overhead  system. 
Owing  to  the  great  construction  cost  of  tins 
system,  it  is  suitable  only  in  cities  having  heavy 
traffic,  and  except  for  the  aesthetic  reason  tli;i' 
it  removes  all  overhead  wires  from  the  streets, 
it  has  no  advantages  over  the  overhead  system. 
As  it  is  not  a  "grounded"  system  the  track  rails 
need  not  be  bonded  and  there  is  no  danger  of 
electrolysis  to  gas  and  water  pipes.  One  of  the 
disadvantages  of  this  system  is  that  if,  from 
poor  drainage,  the  conduit  fills  with  water  up  to 


X. 


Fig.    2. —  Section    showing   third    rail    construction, 
t.  Track  raits;   2.  Car  wiieels;    3.  Car  axle:  4.  Third   or  conductor  rail;   5.  Sliding  contact;   6.  Third  rail  insu- 
lator;   7.  Protection    for   third   rail;    8.  Conductor   cable  leading  from  sliding  contact  to  car  wiring. 


Third  Rail. —  This  system  is  identical  with 
the  overhead  system  except  that  a  third  rail  is 
used  as  the  positive  conductor  instead  of  a  cop- 
per wire.  This  rail  is  placed  on  the  ties  either 
between  the  two  track  rails  or  about  two  feet 
outside  of  the  rail.  A  cast  iron  sliding  shoe 
collects  the  current  from  the  rail.  In  most  cases 
a  standard  tee  rail  has  been  used  for  the  con- 
ductor, but  in  some  cases  special  sections  have 
been  rolled  from  a  special  low  carbon  steel  in 
order  to  decrease  the  electrical  resistance  of  the 
rail.  The  third  rail  is  carried  on  insulators  with 
its  top  about  six  inches  above  the  top  of  the 
running  rail.  (Fig.  2  is  a  diagram  illustrating  a 
recent  third  rail  installation.)  The  third  rail 
system  has  many  advantages  for  heavy  work  but 
manifestly  it  is  suitable  only  for  a  road  which 
has  a  private  right  of  way.  Where  the  rail 
has  no  covering,  serious  difficulty  is  encoun- 
tered during  the  winter  on  account  of  sleet 
storms. 

Underground  Open  Conduit.^  In  this  sys- 
tem a  conduit  about  24  inches  in  depth  with  an 
open  slot  three  fourths  of  an  inch  wide  contains 


the  height  nf  the  conductor  bars,  the  use  of  the 
conduit  will  be  interrupted  until  the  water  flows 
away.  (A  typical  cross  section  of  an  open  con- 
duit   system    is   shown    in    Fig.    3.) 

Surface  Contact  Systems. —  The  method  by 
which  all  of  these  systems  work  is  the  energiz- 
ing of  certain  contacts  in  the  track  when  cov- 
ered by  tlie  car  and  the  de-energizing  of  them 
immediately  after  the  car  passes.  All  such  sys- 
tems involve  the  making  and  the  breaking  of 
a  contact  while  covered  by  the  car.  A  great 
many  devices  have  been  invented,  but  none 
have  had  any  but  indifferent  success.  As 
usually  constructed  a  nimiber  of  steel  knobs  are 
placed  in  the  track,  six  or  eight  feet  apart,  upon 
which  rubs  a  steel  shoe  fastened  to  the  car. 
Normally  these  knobs  are  inert  but  when  the 
car  covers  them  a  contact  with  a  feeder  is  auto- 
matically made  underneath  the  knob,  energizing 
the  knob  and  allowing  the  car  to  draw  current 
from  the  feeder.  As  the  car  passes  on,  the  elec- 
trical contact  is  opened  within  the  knob  leaving 
it  inert  in  the  street.  None  of  these  systcins 
have  ever  been  put  into  practical  use  in  America. 
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but  several  systems  of  this  sort  are  in  use  in 
Europe,  notably  in  Paris  and  Monte  Carlo. 
They  are  not  successful  under  severe  climatic 
conditions  or  with  heavy  traffic,  the  difficulty 
being  the  failure  of  the  switching  device  in  the 
knob  to  close,  or  its  failure  to  break  the  circuit, 
leaving  energized  knolis  in  the  street  after  the 
car  has  passed,  with  consequent  danger  to  pedes- 
trians and  horses. 


now  require  it  in  paved  streets.  These  various 
sections  of  rail  are  shown  in  Fig.  4.  The 
weights  of  rails  vary  from  60  pounds  per  yard 
to  over  100  pounds  per  yard  for  heavy  city 
work.  The  standard  steam  railway  gauge  of 
four  feet,  eight  and  one  half  inches  is  usual, 
although  municipal  regulations  in  some  cases 
establish  other  gauges.  The  metre  gauge  so 
common  in  Europe  has  not  been  used  in  Amer- 
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Fig.    3. —  Typical    cross-section    of    underground    conduit     construction. 
X.  Plow;   2.  Slot  rails;  3.  Track  rails;   4.  Insulator;   5.   Conductor;  6.  Sliding  contact  on   plow;  7.  Conduit  for 

feeders. 

The    component    parts    of    a    street    railway  ica.     The    standard    steam    railway    wooden    tic, 

may  be  put  down  as  follows :  Track  and  road-  six  inches  in  depth,  eight  inches  in  breadth,  and 

way.      Overhead   construction   and   transmission  eight  feet   long,   spaced   from  two  to  tlirce   feet 

system.      Power   plant.      Rolling   stock.      Build-  between   centres,   is   used   in   good   construction, 

ings.      (Car  houses,   repair   shops,   etc.)  The  ties  are  of  hardwood,  preferably  white  oak 

Track  and  Roadivay. —  The  usual  track  con-  or  chestnut,  the  locality  and  the  available  woods 

sists  of  two  parallel  steel  rails  spiked  to  wooden  to   be   obtained   governing   the   choice.     In   the 


Tig.    4. —  T^•lMc,^l    rail    sections    for  street   railways. 
I.  Tee  rail;  2.  Step  or  girder  rail;  3.    llircc  quarter    grooved    rail;    4.  l-'ull    grooved    or    Trilby     raiL 

ties   which  are  tamped   with   rock  ballast.     The  best  practice  a  steel  tie  plate  is  placed  between 

rail  usuallv   employed  in  American  cities  is  the  the   rail    :ind   the   tie   to   prevent   culling   of  the 

girder   rail'  from   si.x:   to   nine   inches   in  height,  tie  by  the  workmg  of  the  rail,  and  either  tic  rods 

The  tee  rail  is  used  in  Saint  Paul,  Minn.,  Den-  or  brace   lie   l)lates  are   used   to  keep   llio   rails 

vcr,  Milwaukee  and  several  other  cities.     In  the  in  gauge.     To  obtain  a  firm  and  stable  n.adl.ed 

paved   streets   of   most   of  the   larger   American  the  ties  .should  be  laid  on  at    east  sis   inches  of 

cities  some  form  of  the  grooved  rail  is  employed,  crushed    stone   or    uravel.    although    practice    in 

and  its  use  is  increasing  as  many  municipalities  regard    to    the    amount    of    ballast    used    differs 
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widely  in  different  localities  and  among  differ- 
ent engineers.  Where  paving  is  required,  granite 
blocks  six  or  seven  inclies  in  depth  make  the 
most  economical  roadbed,  although  on  account 
of  the  expense  of  this  paving,  the  granite  blocks 
are  sometimes  replaced  by  wooden  blocks  or 
brick.  Where  the  street  is  paved  with  sheet 
asphalt  some  municipalities  require  asphalt  pav- 
ing in  the  tracks  also.  In  this  case  it  is  custo- 
mary to  lay  a  granite  toothing  next  the  rail,  to 
allow  access  to  the  track,  to  take  the  heavy 
wagon  wheel  wear  ne.xt  the  rail  and  to  prevent 
a  working  of  the  asphalt  caused  by  the  vibra- 
tion of  the  rail.  The  standard  30-foot  length  of 
rails  is  often  increased  to  60  feet  on  street  rail- 
ways to  reduce  the  number  of  joints  which  are 
the  weak  spots  in  the  track.  The  joints  are 
usually  made  by  means  of  bolted  fish-plates, 
although  there  are  a  number  of  patented  joints 
which  give  good  results.  Rail  ends  have  been 
welded  by  means  of  electricity  or  by  means  of 
molten  cast  iron  poured  around  the  joint.  Such 
a  form  of  construction  is  good  practice  in 
straight  track  where  the  paving  surrounds  the 
rail  and  prevents  too  rapid  temperature  changes 
in   the   rail. 

Where  it  has  been  desirable  to  avoid  the  use 
of  wooden  ties,  a  concrete  track  construction 
has  been  used  with  good  results.  A  concrete 
beam  about  18  inches  wide  and  12  inches  deep  is 
formed  in  a  trench  and  the  rails  laid  directly  on 
it.  To  keep  the  rails  in  gauge  either  tie  rods 
or  steel  ties  are  used.  This  type  of  construction 
gives  a  firm  and  unyielding  roadbed  and  its  use 
in  paved  streets  is  increasing.  Since  the  track 
rails  of  most  electric  railways  are  used  as  the 
return  circuit,  it  is  necessary  to  bond  the  joints 
to  insure  electrical  conductivity.  The  usual 
method  of  doing  this  is  to  expand  by  riveting 
or  by  hydraulic  pressure  the  terminals  of  the 
copper  bonds  into  holes  drilled  near  the  ends 
of  the  rails.  Bonds  are  made  of  copper  cable 
and  their  cross-section  depends  upon  the  current 
density  in  the  rail.  It  is  unusual  to  use  a  cross- 
section  smaller  than  single  O  (105,500  cm.), 
and  the  usual  sizes  are  two  O  (133.000  cm.) 
and  four  O  (211,600  cm.).  The  bonds  may  be 
placed  underneath  the  fish-plate  or  around  it. 
The  former  plan  is  probably  the  better  practice. 
Where  the  rail  joints  are  electrically  or  cast 
welded,  it  is  not  necessary  to  bond  the  joints 
to  insure  electrical  conductivity,  although  this 
is  sometimes  done  on  important  lines  to  insure 
the  conductivity  of  the  rail  in  case  a  weld  should 
break. 

Curves  on  street  railways  are  necessarily 
much  sharper  than  those  in  steam  railway 
work.  The  average  curve  on  a  street  railway 
is  probably  about  45  feet  radius,  but  they  are 
sometimes  as  sharp  as  35  feet  radius.  It  is  cus- 
tomary to  use  a  special  grooved  rail  for  the 
inside  rail  and  sometimes  for  both  rails  of  the 
curve.  Frogs,  switches  and  mates  are  built  up 
of  rail  sections,  made  of  cast  steel,  and  where 
the  traffic  is  very  heavy  are  fitted  with  a  wear- 
ing piece  of  hardened  steel  or  manganese  steel. 
Track  construction  on  suburban  lines  built  on  a 
right  of  way  usually  follows  steam  railway 
practice.  Tee  rail  is  used  and  the  ballast  is 
carried  only  up  to  the  tops  of  the  ties.  Table 
No.  I  shows  the  standards  in  use  in  the  track 
construction  in  the  largest  American  cities. 
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STREET  RAILWAY   CONSTRUCTION 


O'jerhead  Construction  and  Transmission 
System. —  In  city  work  it  is  usual  to  suspend 
the  trolley  wire  directly  above  the  centre  of 
the  tracks  on  a  span  or  cross  wire  which  is  hung 
on  poles  erected  at  the  edge  of  the  sidewalk. 
On  double  track  roads  centre  poles  have  been 
erected  between  the  tracks,  and  the  trolley  wire 
tarried  on  arms  extending  over  the  tracks ;  but 
this  practice   is   disappearing  on  account  of  the 


pressure  of  500  to  600  volts,  it  is  necessary  to 
maintain  a  high  degree  of  insulation  between 
the  current-carrying  wire  and  the  ground.  The 
trolley  wire  is  held  up  by  a  brass  ear  which  is 
clamped  or  soldered  on  the  wire.  The  ear  is 
supported  by  an  insulated  hanger  on  the  span 
wire  which  in  turn  is  fastened  through  one  or 
more  insulators  to  the  poles.  In  a  well  con- 
structed system  there  are  three  insulations  be- 


FlG.  5. —  Typical  double  track  trolley  construction,   section  across  street. 
1.  Steel   poles  set   in  concrete;    2.  Span   wire;    3.   Insulator;  4.  Trolley  hanger;   5.  Trolley  wire;    6.  Track  rails; 
7.  Ties;    8.  Feed    wire    insulators;    9.  l*eed    wires. 

obstruction    in    the    street    made   by   the   centre    tween  the  trolley  wire  and  the  pole.     On  small 


poles,  and  the  danger  of  accidents  to  passengers. 
On  suburban  single  track  roads  the  pole  is 
«tten  placed  at  the   side   of  the  track  and   the 


f^a 


^1 


Fio.  6. —  Section  showinn  intcrurban  track  construction. 
I.  Wooden     |>olc;     .'.   Suspension     arm;     3.   Feeders;     4. 

Trolley    hanKers;    5.  Track    rails;   6.  Ties:    7.  Ballast; 

8.  Telephone    wires. 


roads  the  trolley  wire  is  single  O  (105.500  c.m.) 
in  size,  while  on  lines  with  heavier  traffic  the 
trolley  wire  is  larger,  being  sometimes  as  large 
as  four  O  (211,600  cm.).  The  usual  size  in 
cities  is  two  O  (133,000  cm.).  In  or<ler  to 
provide  a  .smooth  underrunning  surface  for  the 
trolley  wheel,  there  has  been  drawn  a  section 
known  as  figure  eight  wire,  having  an  upper 
bulb  for  the  suspension  and  a  lower  bulb  for 
the  contact.  Owing  to  difficulties  in  erection 
this  section  has  met  with  limited  use.  The  ma- 
terial used  for  trolley  wire  is  principally  hard 
drawn  copper  about  98  per  cent  pure,  although 
various  alloys  such  as  silicon-bronze  and  phos- 
phor-bronze have  been  exploited,  with  the  idea 
of  uniting  high  electrical  conductivity  wilh  great 
tensile  strength  and  hardness.  The  span  wire 
in  common  use  is  galvanized  iron  cable  three 
eighths  of  an  inch  to  one  half  inch  in  size.  The 
hanger  is  a  malleable  iron  or  bronze  casting, 
containing  an  insulated  bolt  which  carries  the 
ear.  For  city  work,  poles  made  of  two  or  three 
sections  of  steel  pipe  are  common.  For  suburban 
work,  wooden  poles  are  generally  used.  The 
poles  are  usually  30  feet  long  and  are  made  of 
6-5-4-inch,  or  7-6--S-inch  steel  pipe  and  weigh 
from  600  to  goo  pounds.  Steel  poles  are  usually 
six  feet  in  the  ground  in  concrete.  (Table  No. 
2  shows  the  standards  in  use  in  the  overhead 
construction    in    the   large    .American    cities.) 

In  order  to  isolate  trouble  arising  from 
leakage  or  defective  insulation,  it  is  cuslomary 
to  divide  the  trolley  wire  into  sections  by  means 
of    section    insulators   placed    in    the    wire.      On 


trolley  wire  carried  on  an  arm  extending  over  it.  heavy   city   lines   these   sections  are  one  or  two 

(Fig    5   shows   a   typical    city   construction   and  miles  in  length.     On  lighter  lines  they  are  much 

Fig.  (5  an  interurban  construction.)  longer.      These    sections    are    fed    by    individuiil 

As   the   trolley    wire   carries   a   current   at   a  feeders    connecting    back    to    automatic    circuit 
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breakers  in  the  power  plant  which  automatically 
open  the  circuit  in  case  of  an  excessive  current 
outflow.  Feeders  are  usually  covered  with 
weather-proof  insulation  and  carried  on  poles 
beside  the  track,  although  it  is  becoming  more 
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and  more  the  custom  in  cities  to  place  feeders 
underground  in  the  central  part  of  the  city,  in 
which  case  the  feeders  are  lead-covered  cables 
run  beneath  the  pavement  in  tile  or  cement  ducts. 
Copper  cable  is  the  ordinary  material  for  feeders, 
altliough  aluminum  cable  has  been  used  to  some 
extent,  and  where  the  feeders  are  carried  over- 
head and  are  not  too  bulky,  aluminum  has  some 
advantages  over  copper.     Aluminum  has  63  per 


cent  of  the  conductivity  of  copper,  but  has  only 
33  per  cent  of  the  specific  gravity,  so  that  weight 
for  weight,  aluminum  has  slightly  more  than 
twice  the  conductivity  of  copper.  The  economy 
of  the  use  of  the  two  metals  is  regulated  by 
their  relative  prices. 

In  order  to  calculate  the  cross-section  of  the 
feeders  required  by  a  trolley  section,  it  is  cus- 
tomary to  assume  a  certain  loss  in  voltage  at 
maximum  load.  Theoretically  there  is  a  certain 
relation  between  the  cost  of  power  and  the 
price  of  copper  which  establishes  the  most  eco- 
nomical design,  but  in  calculations  this  loss  is 
usually  assumed  at  10  per  cent  to  20  per  cent  of 
the  power  plant  voltage,  that  is  to  say,  if  550 
volts  pressure  is  maintained  at  the  power  plant, 
10  or  20  per  cent  of  this  pressure  is  lost  in 
the  transmission,  and  the  voltage  on  the  trolley 
wire  at  the  section  is  495  or  440  volts  at  the 
estimated  maximum  load.  This  transmission 
loss  is  made  up  of  two  parts,  the  loss  in  the 
feeders  and  trolley  wire  on  the  positive  side, 
and  the  loss  in  the  track  and  track  feeders  on 
the  negative  side.  The  track  loss  may  be  cal- 
culated, knowing  the  section  of  rail  and  the 
bonding  at  the  joints,  assuming  that  the  con- 
ductivity of  the  steel  is  one  ninth  that  of  cop- 
per. Having  determined  the  track  loss  for  the 
estimated  ma.ximum  load  on  the  section,  this  loss 
in  volts  is  deducted  from  the  allowable  loss,  giv- 
ing as  a  result  the  loss  to  be  allowed  m  the 
feeders.  The  required  cross-section  of  the  feed- 
ers  may  then  be  calculated   from   the   formula, 

:i  CD 


where  x  =  the  required  feeder  cross-section  in  circu- 
lar mills. 

C  =  the  maximum  current  in  amperes. 

D  =  distance  from  power  plant  to  centre  of  trol- 
ley section  in   feet. 

E  =  allowable  loss  in  feeders  in  volts. 

In  the  case  of  long  suburban  or  interurban 
lines  where  on  account  of  their  length  and  cross- 
section,  the  cost  of  the  feeders  would  be  pro- 
hibitive or  the  loss  in  pressure  excessive,  the 
alternating  current  method  of  transmission  is 
employed.  An  alternating  current  of  high  po- 
tential is  produced  at  the  power  plant  and  trans- 
mitted to  sub-stations  scattered  along  the  line. 
In  these  sub-stations  the  alternating  current  is 
converted  into  direct  current  of  500  to  600  volts 
pressure  and  distributed  to  the  trolley  wire  in 
the  manner  already  described.  (A  diagram  of 
such  a  transmission  is  shown  in  Fig.  7.)  The 
higher  the  pressure  of  the  alternating  current, 
the  smaller  may  be  made  the  cross-section  of 
the  transmission  w-ire.  The  usual  voltage  is 
from  10,000  to  20,000  volts,  although  pressures 
much  higher  than  this  have  been  used.  A  three- 
phase  alternating  current  requiring  three  trans- 
mission wires  is  the  common  practice.  The 
alternating  current  method  of  transmission  has 
been  used  to  some  e.xtent  on  city  street  rail- 
ways, but  it  only  shows  economy  over  direct 
current  transmission  where  the  traffic  is  very 
heavy  and  the  distance  ver>'  great,  and  conse- 
quently its  use  is  limited  to  the  very  largest 
cities. 

Rolling  Stock. —  The  type  and  size  of  the  car 
varies  largely  with  the  locality  and  the  kind 
of  service  given  by  the  line.  The  electric  car 
may  be  divided  into  three  parts,  the  truck,  the 
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8.    noublf  truck  car,  stmi-tcii-    ;:.    :     t\l"  '.'■    '.: 

lo.  Typical  car  for  inlcrurban  service. 
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body,  and  the  electrical  equipment.  The  truck 
consists  of  the  wheels,  axles  and  the  steel  fram- 
ing which  ties  them  together.  It  is  built  entirely 
independent  of  the  body  which  rests  on  it. 
A  car  which  has  one  truck  under  it  is  known 
as  a  single  truck  car,  and  one  which  has  two 
independent  swiveling  trucks  is  called  a  double 
truck  car.  Car  bodies  up  to  a  length  of  20  feet 
usually  have  single  trucks  and  when  of  a  greater 
length,  double  trucks.  The  ordinary  wheel  in 
use  on  city  roads  is  33  inches  in  diameter,  and 
on  suburban  roads,  36  inches. 

The  car  body  may  be  open  or  closed,  and  in 
some  instances  the  bodies  are  changed  on  the 
same  trucks,  according  to  the  season  of  the  year. 
A  recent  type  of  car,  called  the  convertible  or 
semi-convertible,  which  may  be  converted  quickly 
from  open  to  closed  and  lice  versa,  has  proven 
very  popular.  The  seats  may  be  cross  or  lon- 
gitudinal, or  a  combination  of  both.     The  longi- 


used  on  all  systems,  the  current-carrying  device 
varying  with  each  system.  Thus  with  the  over- 
head system  a  trolley  pole  and  wheel  are  used, 
with  the  third  rail  system  a  sliding  shoe,  with  the 
underground  conduit  system  a  plow  with  two 
sliding  shoes,  etc. 

For  heavy  railroad  work  where  it  is  desirable 
to  run  trains  of  two  or  more  motor  cars,  a  sys- 
tem called  the  "Multiple  Unit  System"  has  been 
devised.  Each  motor  car  is  supplied  with  its 
own  controlling  mechanism,  and  the  various 
sets  of  controlling  mechanisms  are  operated 
in  unison  from  a  master  controller  on  the  plat- 
form of  any  motor  car.  Thus,  one  motorman 
may  operate  any  number  of  motor  cars  coupled 
together  and  the  train  may  be  readily  split  up 
into  several  trains,  each  section  with  its  own 
motive  power  and  controlling  devices. 

For  car  lighting  one  or  more  circuits  of  100 
or  no  volt  incandescent  lamps,  five  in  series,  are 
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Fig.  7. —  Diagram  sliowing  three-phase  distribution    witli    sub-stations    for   electric    railways. 


tudinal  seated  car  has  the  greater  carrying  capa- 
city but  the  cross-seat  is  the  more  attractive  to 
passengers.  (Figures  8,  9  and  10  show  various 
types  of  American  cars.) 

The  electrical  equipment  consists  of  the 
motors,  the  controllers,  and  the  wiring  and  reg- 
ulating devices  connected  with  the  power  cir- 
cuit, one  or  more  car-lighting  circuits,  and  a 
heating  circuit.  On  single  truck  cars  it  is  cus- 
tomary to  install  two  motors,  and  on  double 
truck  cars  either  two  or  four  motors.  These 
motors  vary  in  capacity  from  25  horse-power 
each  on  small  cars  to  125  horse-power  each 
on  heavy  suburban  cars.  They  are  series 
wound  and  are  regulated  in  speed  by  interposing 
iron  resistances  m  the  main  circuit  and  liy  work- 
ing the  motors  either  in  series  or  multiple. 
There  are  two  controllers  for  governing  the 
speed,  one  on  each  platform.  A  safety  device 
either  in  the  form  of  a  fuse  or  automatic  cir- 
cuit breaker,  or  both,  is  interposed  in  the  main 
circuit  and  a  lightning  arrester  is  also  installed 
on  all  cars  using  grounded  circuits.  This  much 
of  the   electrical   equipment   is  common   to  cars 


used.  On  intcrurban  cars  an  arc  lamp  is  some- 
times used  as  a  headlight. 

The  car  heating  is  done  by  stoves  burning 
hard  coal,  or  by  hot  water  or  electric  heaters. 
The  electric  heaters  consist  of  coils  of  high  re- 
sistance wire  placed  beneath  the  seats.  The 
amount  of  current  required  for  heating  a  car  is 
10  to  25  amperes  according  to  the  size  of  the 
car  and  the  outside  temperature. 

The  usual  method  of  stopping  cars  is  by 
pressing  cast  iron  shoes  against  the  rim  of  the 
car  wheels.  Various  methods  of  applying  this 
pressure  are  in  use.  The  old  method  and  the 
method  in  use  on  small  cars  is  a  hand  brake 
on  the  front  platform  which  acts  nn  the  brake 
shoes  through  a  multiplying  set  of  levers.  For 
heavy  cars  rimning  at  higli  speed  the  hand  brake 
is  usually  supplemented  by  a  power  brake  of 
some  kind.  The  momentum  of  the  car  is  some- 
times used  to  produce  the  braking  power  by 
causing  the  axle  of  the  car  to  wind  up  the  brake 
chain.  Electricity  either  derived  from  the  trol- 
ley wire  or  from  the  motors  used  as  generators 
may  be  used  to  stop  the  car.    The  power  brake 
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most  frequently  used  is  the  air  brake.  Com- 
pressed air  is  either  furnished  by  a  small  motor- 
driven  compressor  carried  on  the  car,  or  is 
supplied  from  a  charging  station  located" on  the 
line,  in  which  case  the  air  is  carried  in  storage 
tanks  on  the  car.  The  air  is  at  a  pressure  of 
60  to  80  pounds  per  square  inch,  and  is  applied 
by  a  small  valve  worked  by  the  motorman. 

Po'U'O-  Plants. —  It  would  be  outside  of  the 
scope  of  this  article  to  enter  into  a  discussion 
of  the  power  plant.  By  far  the  greater  pro- 
portion of  power  plants  are  steam  driven, 
although  where  reliable  water  power  may  be 
obtained  street  railway  plants  are  often  driven 
by  this  means.  The  same  rules  apply  to  the 
construction  of  a  generating  plant  for  street 
railway  purposes  as  to  the  construction  of  any 
other  important  plant.  It  should  be  reliable, 
economical,  and  not  subject  to  derangements. 
The  present  practice  is  toward  the  construction 
of  fireproof  buildings  containing  the  most  ap- 
proved machinery,  and  toward  the  use  of  ma- 
chinery wherever  possible  to  do  away  with 
manual  labor. 

Buildings. —  The  buildings  required  by  a 
street  railway  system  are  offices,  power  plants, 
repair  shops,  and  car  houses.  The  extent  of 
these  buildings  depends  entirely  upon  the  size 
and  character  of  the  road.  The  car  houses 
should  be  fitted  with  appliances  for  overhauling 
the  trucks  and  electrical  equipments,  and  the 
repair  shops  should  contain  the  necessary  tools 
for  making  and  repairing  the  car  parts.  The 
extent  of  the  equipment  evidently  depends  upon 
the  size  of  the  road.  On  small  roads  it  is  cus- 
tomary to  combine  the  car  house  and  repair 
shop  under  one  roof. 

Richard  M'Culloch, 
Assistant  Manager  Chicago  City  Railway  Com- 
pany. 

Street  Railways,  American.  See  American 
Street  Railways. 

Streight's  Raid  from  Tuscumbia,  Alabama. 
In  the  spring  of  1863  Gen.  Rosecrans  organized 
an  expedition  to  cut  the  communications  of  Gen. 
Bragg's  army,  then  at  TuUahoma,  Tenn.  The 
objective  point  was  the  railroad  south  of  Dalton 
in  northwestern  Georgia.  For  this  purpose  Col. 
A.  D.  Streight,  51st  Indiana,  wdio  had  suggested 
the  expedition,  was  designated  to  lead  it.  and 
was  given  a  provisional  infantry  brigade  of 
1,700  men,  composed  of  the  51st  and  73d  In- 
diana, 80th  Illinois,  3d  Ohio,  and  two  companies 
of  Tennessee  cavalry.  He  was  ordered  to  Nash- 
ville to  organize  the  expedition.  His  instructions 
were  to  descend  the  Cumberland  River  to 
Palmyra,  thence  to  Fort  Henry,  on  the  Ten- 
nessee, and  sweep  around  the  rear  of  Bragg's 
army,  cut  all  his  railroad  communications  in 
northern  Georgia,  destroying  manufactories  and 
depots  of  supplies,  and  in  every  way  to  cripple 
the  Confederates.  Having  obtained  a  partial 
outfit  of  unserviceable  mules,  depending  upon 
the  country  for  a  further  supply,  Streight  left 
Nashville  11  April,  with  his  troops  on  steam- 
boats, and  landed  at  Palmyra,  from  which  point 
he  marched  across  to  Fort  Henry,  gathering  on 
the  way  as  many  serviceable  mules  as  possible. 
He  remained  at  Fort  Henry  until  the  fleet  of 
steamboats  went  down  the  Ohio  and  up  the 
Tennessee  to  that  point,  when  he  again  embarked 
his  men  on  the  17th,  and  landed  at  Eastport  on 


the  20th  of  April.    On  the  21st,  with  Gen,  Dodge, 
who  with  7,000  cavalry  and  infantry  had  marched 
by    way   of    Corinth   and    luka,    to    protect    [he 
movement,  he  moved  on  Tuscumbia  to  mask  his 
real  intention.     Following  Dodge,  who  steadily 
pushed  back  Roddey's  cavalry,  he  arrived  at  Tus- 
cumbia on  the  24th,  and  being  supplied  by  Dodge 
with  some  animals  and  rations,  and  leaving  his 
sick  and  disabled  men  with  Dodge,  who  was  to 
return  to  Corinth,  after  holding  the  enemy  until 
Streight  could  get  a  good  start,  at  midnight  of 
26th  April,  with  only  300  of  his   1,500  men  on 
foot,    Streight    cut    loose    from    Dodge,    started 
southward  in  a  heavy  storm,  and  scouring  the 
country  for  horses  and  mules  arrived  at  Moul- 
ton,   after  some   slight  skirmishing,   about   dark 
of    the    28th.      At    midnight,    every    man    being 
mounted,    he    resumed    the    march    eastward   to 
Day's   Gap,  about  35  miles,  bivouacking  on  the 
night  of  the  29th   at  the  east  foot  of  the  gap. 
March  was  resumed  before  daylight  next  morn- 
ing, and  before  his  rear-guard  had  cleared  the 
gap  Forrest's  cavalry  was  upon  it.     With  1,200 
men  and  eight  guns  Forrest  had  left  Courtland, 
Ala.,    16  miles  north   of  Moulton,   at  the   same 
hour     Streight     had     left     Moulton,     and     with 
scarcely   a    halt    had    overtaken    him.      Streight 
formed  an  ambuscade,  into  which  Forrest  rode 
and  was  repulsed  with  the   loss  of  two  of  his 
guns.     This  check,  with  Forrest's  necessit^r  for 
rest,  gave  Streight  an  advantage  of  time,  which 
he  improved,  and  in  the  forenoon  of  I   May  he 
reached    Blountsville,   after   a    running   fight   in 
which   he   was   hard   pressed   and   some   of   his 
men  captured.     Here  Streight  seized  fresh  ani- 
mals, discarded  wornout  ones,  distributed  ammu- 
nition and  rations,  burned  his  wagons,  and  near 
noon    started    for    Rome.    Ga..   the    seat   of   ex- 
tensive iron  works,  which  he  thought  to  destroy. 
His  column  was  not  fairly  in  motion  before  his 
rear-guard   W'as   attacked   in   the   streets   of   the 
town.    There  was  a  running  fight  from  Blounts- 
ville   to   the    Black    Warrior    River,    and    upon 
reaching   the    river    Streight   was   compelled   to 
make  a  stand.     Forrest  was  beaten  off,  and  at 
5  P.M.  Streight  crossed  the  river  and  moved  on 
with  but  little  more  interruption,  until  9  a.m.  of 
the    2d,    when   his   rear-guard    was    fiercely   at- 
tacked   at    the    crossing    of    Black    Creek,    near 
Gadsden.     Forrest  was  held  in  check  some  time 
by  the  burning  of  the  bridge,  and  Streight  con- 
tinued the  march  to  Gadsden,  where  he  made  a 
short  halt  to  rest  his  men  and  animals.     Con- 
tinuing the  march  at  4  p-M-  he  again  halted  15 
miles    beyond    Gadsden    to    procure    forage    for 
his  animals.     Meanwhile   Forrest   was   pressing 
him  closely,  drove  in  his  rear-guard,  and  made 
a  general  attack,  in  which  he  was  repulsed  and 
fell  back,  and  as  it  was  growing  dark  Streight 
withdrew   half  a   mile;   but   Forrest   moving  to 
flank  him,  he  again  resumed  his  retreat  intend- 
ing to  reach  Rome  and  burn  the  bridge  over  the 
Chattooga.     When,     near     Cedar     Bluffs,     Ala., 
he   was   again  overtaken   and  attacked  by   For- 
rest,  he   found   the   bridge   over   the    Chattooga 
held   by   the    enemy ;    his    men    and   horses   had 
broken  down ;  he  had  no  hope  of  accomplishing 
the  principal   object  of  his   expedition;   and  at 
noon  3  May  he  surrendered  1,365  men.     He  had 
lost   in  killed,  wounded,   and  captured   prior  to 
the  surrender  145  men.     The  captives  were  sent 
to  Richmond  and  confined  in  Libby  prison,  from 
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■which    Streight    escaped    in    February    1864    by 
burrowing  under  the  foundation  walls. 

Consult:  'Official  Records,'  Vol.  XXIII.; 
Wyeth,  'Life  of  Gen.  N.  B.  Forrest." 

E.  A.  Carman. 

Strelitz,  stra'Hts,  the  life-guards  of  the 
Russian  czars  until  the  reign  of  Peter  the  Great. 
They  were  instituted  in  the  latter  half  of  the 
l6th  century  by  Ivan  Vasilievich.  and  formed 
also  the  standing  infantry  of  the  empire,  amount- 
ing sometimes  to  40,000  men.  Their  numerous 
privileges  and  their  frequent  insurrections  ren- 
dered thein  as  formidable  as  the  Roman  pra?to- 
rians  or  the  Turkish  janizaries.  Peter  the  Great 
dissolved  the  corps  in  1697  in  consequence  of  an 
insurrection,  pu.  several  thousand  to  death,  and 
banished  the  re;,t  to  Astrakhan.  Having  been 
guilty  of  some  disturbances  here  they  were  en- 
tirely dispersed  and  destroyed  in  1705. 

Strelit'zia,  a  genus  of  perennial  herbs  of 
the  order  Scitainiiiacca:  The  species,  of  which 
there  are  less  than  half  a  dozen,  are  natives  of 
South  Africa,  and  are  called  bird  of  paradise 
flowers.  They  have  stout  rhizomes,  more  or  less 
woody  usually  sliort  stems,  long  petioled,  gener- 
ally large  paddle-like  leaves,  and  showy  flowers 
of  striking  form.  The  genus  is  closely  related 
to  Musa  (banana,  plantain,  etc.),  Ravenala 
(travelers'  tree  of  Madagascar),  Maraiita,  Cur- 
cuma, and  Caiiiia  (some  of  which  furnish  starch 
and  arrowroot).  The  best  known  species  (S. 
regina)  grows  about  three  feet  tall,  and  has  a 
spathe  about  six  inches  long,  purplish  at  its  base, 
and  surrounding  the  bases  of  about  six  orange 
and  bluish-purple  flowers. 

Strength  of  Materials,  in  engineering, 
the  resistance  otifered  by  structural  materials, 
such  as  iron,  wood,  and  cement,  to  the  action  of 
various  kinds  of  externally  impressed  forces. 
Every  body,  however  strong  and  rigid  it  may 
be,  yields,  to  some  extent,  wuen  an  external 
force  is  applied  to  it.  In  the  terminology  intro- 
duced by  Kankine  (and  since  fnllnwed  by  nearly 
all  writers),  any  force  that  is  applied  to  a  body 
is  called  a  "stress,"  and  the  corresponding  de- 
formation that  the  body  experiences,  by  reason  of 
the  application  of  the  stress,  is  called  a  "strain.* 
When  a  stress  of  any  proposed  type  (for  exam- 
ple, a  tension  or  a  torsion)  is  applied  to  a  given 
body,  the  strain  that  is  produced  is  proportional 
to  the  stress,  so  long  as  the  stress  docs  not 
exceed  a  certain  intensity,  whose  value  depends 
upon  the  nature  of  the  material  of  which  the 
body  is  composed.  This  law  of  the  proportion- 
ality of  strain  and  stress  is  know'n  as  "Ilooke's 
law,"  because  it  was  first  stated  by  Robert 
Hooke.  for  the  special  case  in  which  the  applied 
stress  is  a  simple  tension.  The  kinds  of  stress 
that  are  of  most  frequent  occurrence  in  en- 
gineering practice  are  (i)  simple  tension,  in 
which  the  material  is  subjected  to  a  straight 
pull,  which  tends  to  separate  the  particles  of 
the  body  in  a  direction  parallel  to  the  line  in 
which  the  tension  acts;  (2)  simple  compression 
(or  negative  tension),  which  tends  to  urge  the 
particles  of  the  body  nearer  together,  along  lines 
that  are  parallel  to  the  line  in  which  the  com- 
pressive force  acts;  (3)  simple  torsion,  wbicli 
tends  to  cause  one  part  of  the  body  to  rotate, 
relatively  to  some  other  part,  about  an  axis 
which  is  called  the  "axis  of  torsion";  (4)  simple 
slie.ir.  in  which  one  part  of  the  body  tends  to 
slide  relatively  to  some  other  part.     Compound 


stresses  are  not  infrequently  met  with  in  prac- 
tice, in  which  two  or  more  of  these  simple 
stresses  act  simultaneously.  The  crank  of  a 
steam-engine,  for  example,  is  subject  to  tension, 
compression,  torsion,  and  shear.  In  such  cases  it 
is  usual  to  consider  the  compound  stresses  as 
resolvable  into  two  or  more  simple  stresses 
of  different  types.  It  often  happens,  too,  that  in 
a  compound  stress  some  one  component  is  so 
predominant  that  the  others  may  be  safely 
neglected.  In  the  shell  of  a  horizontal  tubular 
boiler,  for  example,  there  is  a  circumferential 
tension,  and  a  longitudinal  tension;  but  since  the 
circumferential  tension  is  twice  as  intense  as 
the  longitudinal  one,  it  is  customary  to  omit  the 
latter  altogether,  in  calculating  the  strength  of 
the  boiler.  In  the  case  of  a  crystalline  body 
of  the  most  general  kind,  the  problem  of  strength 
is  much  more  complicated  than  it  is  in  the  case 
of  the  substances  which  are  employed  in  ordinary 
engineering,  and  which  (with  the  exception  of 
wood)  may  be  regarded  as  homogeneous  and 
isotropic.  (See  Ckvst.\l;  El.\sticity.)  There 
are  few  cases  in  which  we  have  sufficient  data 
for  a  proper  discussion  of  the  strengths  of  crys- 
talline bodies ;  and  it  is  fortunate  that  such 
bodies  are  not  used  to  any  great  extent  in  con- 
structive engineering. 

The  resistances  that  bodies  oppose  to  forces 
that  tend  to  rupture  them  by  tension,  compres- 
sion, torsion,  and  shear,  are  investigated,  in  prac- 
tice, by  the  aid  of  "testing  machines,"  in  which 
samples  of  the  material  whose  strength  is  to  be 
determined  can  be  subjected  to  stresses  of  any 
given  type,  great  enough  to  cause  rupture.  Small 
testing  machines  are  to  be  found  in  all  engineer- 
ing laboratories,  and  large  ones,  capable  of  e.xert- 
ing  stresses  of  great  intensity,  are  maintained  by 
manufacturers  of  steel  and  other  constructive 
materials,  and  by  the  various  governments.  The 
United  States  Government,  for  example,  has  a 
testing  machine  in  the  arsenal  at  Watertown, 
Mass.,  which  is  capable  of  exerting  a  measured 
tension  of  450  tons,  and  which  is  probably  the 
largest  and  most  accurate  testing  machine  in  the 
world.  It  is  capable  of  testing  specimens  in 
tension  up  to  28  feet  in  length  and  30  inches  in 
width ;  and  in  compression  tests  it  can  handle 
columns  30  feet  long.  It  was  designed  by  A.  H. 
Emery,  and  built  by  Sellers  &  Company.  Upon 
its  completion  (in  1871))  it  was  tested,  previous 
to  acceptance,  in  the  following  manner:  A  link 
of  hard  iron,  five  inches  in  diameter,  was  placed 
in  the  machine,  and  slowly  tested  by  tension 
until  it  was  broken  ;  the  mnxini\nn  stress  upon  it, 
shortly  before  its  destruction,  being  722,000 
pounds.  Without  any  re-adjustment,  a  horse- 
hair was  then  placed  in  the  machine,  and  broken 
at  an  indicated  tensile  stress  of  one  pound. 
There  is  probably  no  other  testing  machine  in 
existence  which  would  have  permitted  the  obser- 
vation of  so  great  a  range  of  stress. 

In  making  a  test  of  a  given  material,  it  is 
important,  first  of  all,  that  the  specimens  tested 
should  fairly  and  accurately  represent  the  ma- 
terial whose  strength  it  is  desired  to  ascertain; 
and  to  ensure  that  this  condition  shali  bo 
fulfilled,  it  is  customary  to  select  the  specimens 
for  testing,  with  the  greatest  care.  When  the 
material  is  to  be  used  in  the  manufacture  of 
individually  unimportant  articles,  such  as  rivets 
or  bolls,  it  is  best  to  make  a  random  selection 
of  a  certain  nimiluT  of  the  fiiiislu<l  articles,  ami 
sulimit  these  to  the  test.    When  the  articles  to  be 


STRENGTH  OF  MATERIALS 


manufactured  are  large  and  individually  valuable 
(as  in  the  case  of  large  forgings  or  castings), 
it  is  customary  to  design  the  article  so  that 
some  part  of  it  can  be  cut  away  without  harm, 
for  examination  in  the  testing  machine.  Boiler 
plate,  for  example,  is  tested  by  examining  cou- 
pons cut  from  the  various  plates  in  such  a  man- 
ner as  to  represent,  in  all  probability,  the  general 
average  character  of  the  material  of  which  the 
plates  are  composed,  without  damaging  the  com- 
mercial value  of  the  plates  themselves. 

The  apparent  strength  of  a  given  material 
varies  to  a  considerable  extent  with  the  form 
of  the  test  piece  that  is  examined ;  and  for  this 
reason  a  great  deal  of  attention  has  been  ex- 
pended, by  engineers,  upon  the  selection  of  a 
form  which  shall  be  most  likely  to  represent 
the  strength  of  the  material  as  it  exists  in  the 
finished  article.  In  some  cases  the  choice  of 
form  is  limited  by  the  size  and  nature  of  the 
piece  to  be  tested ;  but  W'hen  no  such  limitation 
is  imposed,  it  is  usual,  in  tension  tests,  to  turn 
the  test  specimen  down,  in  its  central  part,  so 
that  it  is  cylindrical  in  form  at  the  middle, 
the  diameter  of  the  cylindrical  section  being 
something  like  one  inch,  and  the  length  from 
five  to  eight  inches.  The  ends  of  the  specimen 
may  also  be  turned  to  a  cylindrical  form,  so 
that  they  may  be  easily  grasped  by  the  jaws  of 
the  testing  machine ;  but  the  ends  should  always 
be  left  considerably  larger  than  the  central 
cylindrical  part,  so  that  the  piece  may  break  in 
the  central  part,  and  not  in  the  jaws  of  the 
machine,  nor  too  close  to  them.  In  testing  metal 
plates,  the  specimens  are  not  turned,  but  they 
are  cut  into  the  form  of  strips,  which  are  nar- 
rowed down,  along  the  middle  portion,  to  a  width 
of  perhaps  one  inch  and  for  a  length  of  perhaps 
eight  inches ;  the  ends  being  left  wider,  so  that 
the  fracture  will  occur  in  the  central  part.  The 
central  cylindrical  (or  parallel)  part  of  the 
specimen  should  always  be  caused  to  merge  into 
the  larger  ends  by  means  of  fillets  having  a 
radius  of  half  an  inch  or  so. 

When  a  test  piece  such  as  has  been  described 
is  placed  in  a  testing  machine  and  the  tension 
upon  it  is  gradually  increased  up  to  the  point 
of  destruction,  the  observed  phenomena  vary 
somewhat,  according  to  the  nature  of  the  ma- 
terial under  examination.  In  the  case  of  wrought 
iron  or  mild  steel,  they  are  as  follows :  The 
test  specimen  begins  to  stretch,  from  the  mo- 
ment that  it  is  submitted  to  tension ;  the  stretch 
being  small,  but  distinctly  visible  and  measure- 
able,  by  the  aid  of  a  pair  of  microscopes  focused 
upon  fine  lines  drawn  at  the  two  ends  of  the 
central  part  of  the  specimen.  The  relation  of 
the  stretch  to  the  applied  pull  is  best  understood 
by  reference  to  upper  right-hand  part  of  the  ac- 
companying diagram,  which  is  called  the  "stress- 
strain  diagram,"  since  it  exhibits  the  relation 
of  the  applied  stresses  to  the  strains  to  which 
these  stresses  give  rise.  In  preparing  such  a 
diagram,  the  extension  of  the  test  piece  is 
observed  and  recorded  at  frequent  intervals  as 
the  test  proceeds,  the  tension  to  which  the  piece 
is  subjected  being  noted  simultaneously.  Each 
such  observation  is  then  recorded,  graphically, 
by  laying  off,  from  the  point  O  toward  the  right, 
a  distance  which  shall  represent,  on  some  con- 
venient scale,  the  observed  extension,  and  then 
drawing  through  the  point  so  determined  a  ver- 
tical line,  upon  which  the  corresponding  observed 
tension  is  laid  off  according  to  some  other  con- 


venient scale.  For  example,  if  we  had  observed 
that  the  specimen  had  stretched  by  0.0051  inch 
when  the  load  became  35,000  pounds,  we  should 
record  this  fact  by  laying  off  OC  to  represent 
0,0051  of  an  inch,  and  then  drawing  Cc  to  rep- 
resent 35,000  pounds.  If  this  plan  is  continued 
from  the  time  the  tension  is  first  exerted  until 
the  specimen  finally  breaks,  we  shall  obtain  a 
series  of  points  which  will  lie  along  a  line 
something  like  the  heavy,  irregularly  curved  line 
in  the  upper  right-hand  part  of  the  diagram. 
At  the  outset,  and  for  some  considerable  dis- 
tance in  a  vertical  direction  (that  is,  throughout 
a  considerable  range  of  tension),  the  representa- 
tive line  is  sensibly  straight.  This  means  that 
in  this  region  Hooke's  law  of  the  proportionality 
of  strain  to  stress  is  fulfilled  with  considerable 
precision,  the  extension  being  proportional  'o 
the  tension  that  produces  it.  Over  this  part  of 
the  diagram  the  material  is  said  to  be  "perfectly 
elastic" ;  for  if  the  tension  is  removed,  the 
specimen    will    contract    again    to    its    original 
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dimensions.  As  the  applied  tension  becomes 
greater,  however,  a  point,  a.  is  presently  reached, 
at  which  it  can  be  perceived  that  the  representa- 
tive line  is  no  longer  straight.  The  position  of 
this  point  is  usually  somewhat  uncertain,  since 
the  exact  point  of  transition  from  the  straight 
part  of  the  line  to  the  curved  part  is  hard  to 
determine  with  precision.  The  stress  to  which 
the  test  piece  is  subjected  at  the  point  a  is  prop- 
erly called  the  "elastic  limit"  of  the  material,  or 
the  "limit  of  proportionality"  (that  is,  the  limit 
at  which  the  strict  proportionalit}'  of  stress  and 
strain  ceases).  As  the  test  proceeds,  the  repre- 
sentative line  soon  becomes  markedly  curved; 
and  after  the  curved  part  has  been  reached  the 
specimen  will  not  return  to  its  original  length 
if  the  applied  stress  is  entirely  removed.  It 
will  indeed  shorten  upon  the  removal  of  the 
stress,  but  it  always  retains  a  part  of  its  elonga- 
tion, this  permanent  part  being  called  the  "plastic 
yield,"  "permanent  set,"  or  "permanent  strain,* 
due  to  the  load  to  which  the  piece  has  been 
subjected.  Very  shortly  after  the  "limit  of 
proportionality"    has   been    passed,    the   material 
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begins  to  take  a  permanent  set  that  is  quite 
marked,  the  representative  line  on  the  diagram 
then  becoming  more  distinctly  curved.  In  steel 
and  iron  that  have  been  rolled  or  hammered, 
there  is  often  (but  not  invariably)  a  second 
point,  b,  on  the  representative  line,  at  which  the 
material  begins  to  take  a  considerable  strain, 
without  any  material  increase  in  tlie  stress.  The 
state  of  the  material  corresponding  to  this  point  b 
is  commonly  called  the  "elastic  limit"  of  the 
material ;  but  it  is  more  accurate  to  reserve  this 
name  for  the  state  corresponding  to  the  point  a, 
the  point  b  being  more  correctly  designated  as 
the  "yield  point."  When  the  point  b  exists,  it 
is  usually  so  well  marked  that  its  position  can 
be  determined  very  well,  even  with  rough  instruc- 
ments.  With  further  continuance  of  the  test, 
the  representative  line  soon  reaches  a  point  c. 
at  which  the  material  ceases  to  stretch  without 
a  corresponding  increase  in  the  stress,  and 
thereafter  the  extension  of  the  specimen  is 
accompanied  for  quite  a  time  by  an  increase  in 
the  stress.  The  increase  of  stress  per  unit 
of  increase  in  extension  falls  off,  however, 
until  a  point  d  is  reached,  at  which  the  stress 
has  its  greatest  value.  After  the  point  d  is 
passed,  the  material  stretches  so  freely  that  it  is 
impossible  to  exert  upon  it  a  tension  as  great 
as  that  represented  at  d\  and  the  test  piece 
presently  breaks.  It  should  be  understood  that 
all  of  the  peculiarities  that  are  represented  in 
this  diagram  are  not  invariably  observed,  even 
in  testing  wrought  iron  and  mild  steel ;  and 
when  other  materials  are  examined,  the  stress- 
strain  diagram  often  departs  from  that  here 
shown  in  a  marked  manner.  The  stresses  to 
which  a  test  specimen  is  subjected  are  always 
reckoned  per  unit  of  area  in  the  cross  section 
of  the  original  piece.  As  the  diatneter  of  the  test 
piece  is  reduced  by  the  extension  of  the  piece 
under  test,  the  load  upon  the  specimen,  as  com- 
puted per  square  inch  of  the  reduced  sectional 
area,  is  of  course  much  greater  than  that  com- 
puted upon  the  sectional  area  of  the  unstretched 
specimen ;  and  in  fact  the  tension,  as  computed 
upon  the  basis  of  the  actual  area  of  cross  section, 
goes  on  increasing  up  to  the  end  of  the  test. 
The  maximum  stress  that  the  test  piece  can 
sustain  (as  reckoned  per  square  inch  of  the 
original  section),  and  which  is  represented  in 
the  diagram  by  the  line  Dd,  is  called  the 
"ultimate  tensile  strength"  of  the  material.  The 
"percentage  of  elongation"  of  the  specimen  is 
the  quotient  obtained  by  dividing  the  total 
stretch  of  the  specimen,  as  observed  by  micro- 
scopic measurements  upon  two  marks  upon  the 
test  piece,  by  the  original  distance  between  those 
marks.  The  sectional  area  of  the  test  piece  (owing 
to  the  elongation  prodticed  by  the  tension)  is 
smaller  at  the  point  of  fracture  than  in  the 
original  specimen.  The  total  diminution  of  the 
sectional  area  at  the  point  of  fracture,  divided  by 
the  original  sectional  area  of  the  specimen,  is 
called  the  "contraction  of  area"  of  the  ma- 
terial. 

In  testing  the  compressive  strength  of  ma- 
terials, care  must  be  taken  to  have  the  test  piece 
<:o  short  that  it  will  not  fail  by  bending  or 
"buckling.'*  For  compression  tests  of  metals, 
'i'hurston  recommends  that  the  test  pieces  be 
made  in  the  form  of  cylinders,  one  inch  long 
and  half  an  inch  in  diameter.  When  large 
testing  machines  are  available,  the  specimens 
may,  of  course,  be  made  larger.     For  stone  and 


brick,  he  recommends  that  the  test  piece  be  made 
in  the  form  of  a  cube,  with  edges  about  two 
inches  each  way. 

When  a  short  cylinder  of  wrought  iron  or  of 
steel  is  tested  to  destruction  by  compression,  the 
stress-strain  diagram  that  is  obtained  is  some- 
thing like  that  shown  in  the  lower  left-hand 
part  of  the  diagram.  The  yield  point,  f,  is  not 
usually  so  well  marked  as  it  is  in  the  case 
of  tension.  Along  the  line  Of  the  compression 
that  the  specimen  experiences  is  proportional  to 
the  pressure  that  is  exerted;  and  if  the  pressure 
is  removed  before  the  point  f  is  attained,  thf 
specimen  returns  to  its  original  dimensions. 
When  the  pressure  exceeds  its  value  at  f,  the 
specimen  begins  to  take  a  permanent  set,  and  the 
course  of  the  representative  line  is  somewhat 
as  indicated  at  fg.  Some  materials  fracture 
under  a  crushing  load,  but  others  (such  as 
lead  and  copper)  pass  into  a  semi-tluid  state 
when  the  pressure  reaches  a  certain  intensity, 
and  yield  continuously  thereafter  as  the  pres- 
sure increases,  the  stress-strain  line  taking  on 
the  form  of  an  approximate  hyperbola,  with 
its  curvature  disposed  somewhat  as  shown  in 
the  diagram  in  the  vicinity  of  g.  A  material, 
like  cast  iron,  which  actually  fractures  under 
compressive  stress,  conunonly  fails  either  along 
a  plane  that  is  oblique  to  the  direction  of  the 
compression,  or  else  by  splitting  up  into  a  num- 
ber of  wedge-shaped  fraginents,  each  of  which 
is  bounded  by  such  oblique  planes.  The  stress- 
strain  diagram  of  cast  iron,  in  fact,  is  quite 
different  from  that  of  wrought  iron  and  mild 
steel.  The  yield  points,  both  in  tension  and  in 
compression,  are  less  clearly  defined,  and  there 
is  but  little  plastic  change  in  the  length  of  the 
test  piece.  The  general  course  of  the  stress- 
strain  line  for  cast  iron  is  somewhat  as  indi- 
cated by  the  line  kfOah,  in  the  diagram. 

A  shearing  stress  is  a  stress  which  tends  to 
cause  one  part  of  a  body  to  slide,  relatively 
to  another  part.  (See  El.\sticity.)  Its  nature 
may  be  illustrated  by  considering  two  boards, 
laid  one  upon  the  other.  If  equal  and  opposite 
forces  be  exerted  upon  the  two  boards  in  the 
direction  of  their  lengths,  one  of  them  will 
slide  upon  the  other  (assuming  that  the  applied 
forces  are  great  enough  to  overcome  the  fric- 
tion). If  the  two  boards  are  glued  together 
in  this  position,  however,  and  are  then  subjected 
to  the  same  forces  as  before,  they  will  not  slide. 
Each  will  exert  a  certain  force  (or  stress) 
upon  the  other  one,  however ;  and  this  stress, 
which  acts  parallel  to  the  surface  along  which 
the  boards  tend  to  separate,  is  called  a  "tan- 
gential stress,"  or  a  "shearing  stress."  A  stress 
of  this  kind  is  produced  in  a  sheet  of  metal 
(or  other  material)  that  is  cut  by  a  pair  of 
shears ;  atid  the  name  "shear"  prob.ably  refers 
to  this  fact.  Holts,  rivets,  and  .screws  are  fa- 
miliar examples  of  structural  elements  that  are 
often  exposed  to  shearing  stresses.  When  two 
plates  of  steel  arc  lapped  over  each  other  at 
the  edges,  for  example,  and  arc  then  imitcd 
by  rivets,  any  attempt  to  tear  the  plates  asiuidcr 
by  the  agency  of  forces  acting  in  the  planes  of 
the  plates  will  throw  a  shearing  stress  upon  the 
rivets.  Tensile  strengths  arc  expressed  (in  the 
I'nited  States  and  in  England^  by  stating 
the  maximmii  nimiber  of  pounds  (or  tons)  that 
the  material  can  withstand  without  fracture,  per 
square  inch  of  sectional  area  as  measured  per- 
pendicularly  to  the  direction   in   which   the   ten- 
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sion  acts.  Compressive  strengths  are  expressed 
in  a  similar  manner,  for  materials  which  actually 
do  fracture  under  compressive  stresses ;  the  com- 
pressive strengths  of  such  substances  as  lead, 
which  flow  freely  under  compression,  are  in- 
definite, and  are  best  stated  by  giving  the  inten- 
sity of  the  stress  (reckoned  per  square  inch,  as 
before),  under  which  the  condition  of  semi- 
fiuidity  is  first  distinctly  attained.  Shearing 
strengths  are  expressed  by  giving  the  maximum 
number  of  pounds  (or  tons)  that  the  material 
can  withstand  without  fracture,  per  square  inch 
of  the  area  that  must  be  sheared  across,  in  order 
to  produce  failure. 

The  ultimate  strengths  of  materials  vary 
considerably  with  different  specimens,  and  some- 
times within  wide  limits.  In  engineering  work 
it  is  important,  therefore,  that  the  actual  material 
that  is  to  be  used  should  be  carefully  tested, 
in  order  that  the  engineer  may  know  precisely 
what  strength  he  can  safely  assume  his  materials 
to  withstand.  The  strengths  of  different  kinds 
of  materials  can  be  stated  in  a  general  way, 
however,  if  it  is  clearly  understood  that  the  data 
that  are  given  are  only  approximate,  and  that 
actual  tests  are  to  be  used  in  every  important 
case,  when  such  tests  are  available. 


oak  is  about  8,000  pounds  per  square  inch,  and 
that  of  the  other  woods  mentioned  range  from 
5.000  to  6.000  pounds.  The  compressive  strength 
of  ordinary  mortar  is  from  150  to  300  pounds 
per  square  inch,when  the  mortar  has  thoroughly 
set.  Portland  cement  is  far  stronger,  and  when 
thoroughly  set  it  has  a  tensile  strength  of  about 
700  pounds  per  square  inch. 

In  designing  a  structure  it  is  essential  that 
the  load  on  every  part  of  it  shall  be  much 
less  than  the  ultimate  strength  of  the  material 
of  which  that  part  is  composed.  In  practice  it 
is  therefore  customary  to  divide  the  ultimate 
strength  of  the  material  by  a  certain  numerical 
factor,  called  the  "factor  of  safety,"  and  to  use 
the  quotient  as  the  load  that  the  material  can 
safely  withstand  in  the  actual  structure.  Merri- 
man's  factors  of  safety  for  work  of  various  kinds 
are  given  in  Table  II. 

In  the  construction  of  steam  boilers,  the  shell, 
tubes,  and  other  parts  that  are  constructed  of 
wrought  materials,  should  have  a  factor  of 
safety  of  5;  and  the  factor  of  safety  of  such 
cast-iron  parts  as  may  occur  should  be  at 
least  20. 

Torsional  stresses  are  largely  of  the  nature 
of   shearing   stresses,   but   they   are   less   simple, 


T.^BLE  I. —  STRENGTHS  OF  M.\TERIALS,  IN    POUNDS   PER   SQUARE  INCH. 
(-\ccording  to  Unwin.) 


Tensile  strength 

Crushing   strength 

Shearing    strength 

Material 

Ultimate 

Elastic 

Ultimate 

Elastic 

Ultimate 

Elastic 

„     ^    .                                   (      from 

30,500 
10,800 
67,000 
33.500 
65,000 
110,000 
66,000 
65,000 
31,000 
45,000 
17,500 
29,000 
7.500 

Indefinite 

Indefinite 

30,000 

(average) 

42.000 

67,000 

36,000 

46,000 

5. 600 

3.200 

130,000 

50,000 

50,000 

(average) 

Indefinite 

Indefinite 

30,000 

(average) 

38,000 

71,000 

4,000 


12,000 
8,700 
49,000 
22,400 
50,000 
83,000 
56,000 
55,600 

Indefinite 

Indefinite 

22,000 

(average) 

,,,,.,                 i      from 
Wrought    iron    bars...    )        ^q 

Steel    plates ^        ^q 

Steel     boiler    plates 

3,000 

—                                             (     from 
Bi-^s \       to 

In  Table  I.  we  present  certain  of  the  average 
values  that  are  given  by  Unwin  in  his  tables 
of  the  strengths  of  materials,  as  representing 
ordinary  practice.  The  values  that  he  gives 
for  steel  boiler  plates  are  somewhat  larger  than 
are  used  in  the  United  States,  where  a  tensile 
strength  of  from  5S,ooo  to  65.000  pounds  per 
square  inch  is  the  general  rule.  Stronger  boiler 
plates  can  easily  be  made,  but  they  are  believed 
to  be  apt  to  be  deficient  in  ductility.  Ordinary 
structural  steel  has  a  tensile  strength  of  from 
60,000  to  70,000  pounds  per  square  inch,  and 
an  elastic  limit  (in  tension)  of  about  half  that 
amount.  Steel,  alloyed  with  a  small  quantity 
of  nickel  ("nickel-steel"),  may  have  an  ultimate 
tensile  strength  of  275,000  pounds  per  square 
inch,  and  an  elastic  limit  (in  tension)  of  100.000 
pounds  per  square  inch ;  and  on  account  of  these 
properties,  it  is  continually  growing  in  favor 
for  uses  in  which  great  strength  is  required, 
and  the  expense  of  the  alloy  is;  not  prohibitive. 
Wood,  when  exposed  to  tension,  shows  only 
a  very  slight  elongation.  The  tensile  strengths 
of  hemlock,  red  oak.  and  white  pine  are  ap- 
proximately equal,  being  each  about  8,000  pounds 
per  square  inch.  White  oak  and  chestnut  have 
a  tensile  strength  of  about  12,000  pounds  per 
square  inch.     The  compressive  strength  of  white 
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Material 

For   steady 
loads 
(build- 
ings) 

For     vary- 
ing    loads 
(bridges) 

For  shocks 
(as   in  ma- 
chinery) 

Wood 

8 

15 

4 

6 

5 

10 

^5 

6 

15 
7 

Stone   and  brick 

Wrought    iron 

35 

ID 

Steel     

IS 

because  the  forces  that  are  exerted  upon  the 
material  are  not  parallel,  especially  when  the 
material  yields  to  their  action  to  some  extent. 
For  an  adequate  discussion  of  stresses  of  this 
kind,  the  more  extended  works  on  machine 
design  and  the  strength  of  materials  should  be 
consulted.  (See  the  bibliography  at  the  end 
of  this  article.)  Reference  should  also  be  made 
to  these  works  for  the  formulse  that  are  used  in 
the  design  of  such  structural  units  as  beams 
and   long  columns. 

In  the  foregoing  account  of  the  phenomena 
exhibited  by  a  test  piece  when  that  piece  is 
pulled  apart  in  a  testing  machine,  or  when  it  is 
similarly  compressed  to  destruction,  it  is  as- 
sumed that  the  stress  is  applied  in  a  uniformly 
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increasing  manner,  until  the  specimen  fails.  The 
effects  that  are  to  be  observed  when  a  given 
kind  of  material  is  exposed  to  intermittent,  vary- 
ing, or  alternating  loads  have  been  studied  by 
many  observers ;  but  the  phenomena  are  com- 
plicated, and  the  results  that  have  been  thus 
far  obtained  cannot  be  considered  to  be  abso- 
lutely final.  Wcihlcr's  name  is  especially  associ- 
ated with  experiments  of  this  kind,  since  he  was 
the  first  to  perform  them  in  an  e.xhaustive 
manner.  It  is  found  that  the  safety  of  a  struc- 
ture that  is  subjected  to  a  variable  load  does 
not  depend  solely  upon  whether  or  not  the  load 
is  always  w-ithin  the  strength  corresponding  to 
the  "yield  point"  of  the  material,  but  that  the 
range  of  variation  of  the  load  must  also  be 
considered.  The  fact  has  been  established  that 
a  given  material  may  break  under  the  influence 
of  a  large  number  of  repetitions  of  a  load  that 
does  not  at  any  time  come  up  to  the  original 
elastic  limit  of  the  material ;  and  this  fact  has 
been  commonly  expressed  by  saying  that  the 
material  becomes  "fatigued."  This  term  is  ob- 
jectionable, because  it  has  been  used  in  several 
senses,  and  is  therefore  somewhat  indefinite. 
The  investigations  of  Wohler  and  others  along 
these  lines  have  led  to  the  practice  of  rejecting 
railway  car  axles  after  they  have  made  a  certain 
number  of  revolutions  in  service,  even  although 
they  appear  to  be  perfectly  sound  and  safe ; 
but  in  many  other  branches  of  engineering  no 
attempt  has  yet  been  made  _  to  incorporate  the 
results  of  such  experiments  in  the  data  that  are 
in  practical  use.  The  difficulties  of  the  subject 
will  be  understood  from  the  following  quotation 
from  Unwin:  "It  would  appear  likely  that  any 
gradually  progressive  alteration  or  fatigue  of 
the  bar  would  be  manifested  in  some  w'ay  in 
alteration  of  the  strength,  the  elastic  lirnit,  or 
the  elongation  of  the  bar  when  tested  in  the 
ordinary  way.  But  this  appears  not  to  be  the 
case.  A  bar  subjected  to  so  many  repetitions 
of  loading  that  it  is  known  to  be  on  the  point  of 
breaking,  or  a  piece  of  a  bar  already  broken 
in  an  endurance  test,  gives  in  the  testing  ma- 
chine no  indication  that  the  strength  or  ductility 
1     have  been  altered." 

Consult:  Trautwine,  'Engineers  Pocket 
Book';  Kent,  "Mechanical  Engineer's  Pocket 
Book';  Merriman,  'Strength  of  Materials'; 
Thurston,  'Materials  of  Engineering';  Unwin, 
'Elements  of  Machine  Design,'  'The  Testing 
of  Materials  of  Construction';  'Proceedings  of 
the  American  Society  for  Testing  Materials'; 
Rankine,  '.\pplicd  Mechanics,'  'Rules  and 
Tables'  :  Grashof,  'Festigkeitslehre'  ;  War  De- 
l.irtmcnt  of  the  United  States,  'Reports  of  the 
I'csts  of  Metals  and  Other  Materials,'  made  with 
the  great  Watertown  testing  machine. 

.^.  D.  Rtsteen,  Pi  1. 1)., 
Editorial  Staff,   'Encyclopedia  Americana.'' 
Strenuous    Life,    The,   a    collection    of    13 
.  ssays    aiul    addresses    on    various    subjects    by 
riicodorc    Roosevelt,    published    in    1900.    The 
book  takes  its  title  from  the  first  of  the  series. 

Streptococ'cus.    Sec  Coccus. 

Stretford,  strCt'ford,  England,  a  town  in 
Lancashire  four  miles  southwest  of  Mancheslcr. 
Among  its  chief  features  are  a  public  Iiall.  imi- 
iiicipal  offices,  a  free  library,  charitable  institu- 
tions, and  botanical  gardens.  It  has  numerous 
cotton  factories.     Pop.   (1901)   30,346. 


•  Stretton,  stret'on,  Hesba,  the  pseudonym 
of  Tlannah  Smith,  English  novelist:  b.  Welling- 
ton, Shropshire.  She  began  writing  fiction  in 
1859,  and  among  her  40  or  more  books  may 
be  mentioned  *  Bedes'  Charity'  by  which  she  is 
best  known ;  'The  Doctor's  Dilemma';  'Hester 
Morlcy's  Promise':  'Soul  of  Honor.'  Her 
works  are  deservedly  popular  and  have  been 
translated  into  all  of  the  European  and  several 
of  the  Asiatic  languages. 

Strickland,  strlk'land,  Agnes,  English  his- 
torical writer:  b.  Reydon  Hall,  Suffolk,  19  Aug. 
1806;  d.  there  8  July  1874.  She  was  one  of  five 
sisters,  all  of  whom  were  writers.  Her  first 
work,  in  which  she  was  aided  by  her  sister 
Susannah,  was  a  volume  of  'Patriotic  Songs,' 
followed  by  'Worcester  Field,'  a  historical 
poem.  Her  later  works  were  'Queen  Victoria 
from  her  Birth  to  her  Bridal'  (1840)  ;  'Historic 
Scenes  and  Poetic  Fancies'  (1850);  'Lives  of 
the  Bachelor  Kings  of  England'  (1861)  ;  'Lives 
of  the  Seven  Bishops'  (1866);  'Lives  of  the 
Tudor  Princesses'  (1868).  Her  best  works  are 
'Lives  of  the  Queens  of  England'  (12  vols., 
1840-8),  and  'Lives  of  the  Queens  of  Scotland' 
(8  vols.,  1850-9).  In  these  her  sister  Elizabeth 
collaborated,  but  at  the  latter's  own  desire  her 
name  was  not  revealed  as  co-author  with  .•\gnes 
Miss  Strickland's  work  is  very  readable  and  has 
been  exceedingly  popular,  but  belongs  to  a  school 
of  historical  writing  now  gone  by.  Consult  'Life' 
by  her  sister  Jane  (,1887). 

Strict  Constructionists,  in  .'\merican  poli- 
tics, those  wlio  believe  the  Federal  government 
has  no  rights  nor  powers  which  are  not  ex- 
pressly granted  by  the  Constitution.  The  Anti- 
Federalists  (q.v.)  were  strict  constructionists. 

Strict  Observance,  Friars  of.    See  Orders, 

Reliuiol'S. 

Stricture,  a  morbid  contraction  of  a  mu- 
cous canal  or  duct  of  the  body,  as  the  urethra, 
oesophagus,  or  intestine,  etc.  When,  however, 
the  affected  part  is  not  mentioned,  and  a  person 
is  staled  to  suffer  from  stricture,  it  is  always 
the  urethral  canal  that  is  referred  to.  Contrac- 
tion of  this  canal  may  be  either  permanent  or 
transitory.  The  first  form  is  due  to  a  thickening 
of  the  walls  of  the  urethra  in  consequence  of 
organic  deposits,  and  is  hence  termed  organic 
stricture ;  the  second  may  be  due  cither  to  local 
inflammation  or  congestion,  or  to  abnormal  mus- 
cular action,  the  first  of  these  varieties  being 
inflammatory  or  congestive  stricture,  and  the  sec- 
ond spasmodic  stricture,  of  which  the  last  named 
seldom  exists  except  as  a  complication  of  the 
other  kinds  of  stricture.  There  are  two  princi- 
pal causes  of  organic  stricture  —  the  first  being 
inflammation  of  the  canal,  and  the  second  injury 
by  violence.  Innanimation  is  by  far  the  most 
common  cause,  and  gonorrhoea  is  the  common 
agent  by  which  it  is  excited.  It  is  only  in  ex- 
ceptional cases  that  a  stricture  results  from  in- 
flammation of  the  urethra.  Stricture  from  tlie 
second  cause  arises  from  such  causes  as  falling 
across  spars,  scaffolding,  ladders,  etc.,  or  from 
some  sharp  object  which  punctures  the  pcri- 
n.xum. 

The  earlier  symptoms  of  stricture  are  a  slight 
urethral  discharge  ami  pain  in  the  canal  behind 
the  seat  of  the  stricture  at  the  time  of  micturi- 
tion. The  stream  of  urine  does  not  pass  in  its 
ordinary  form,  but  is  flattened  or  twisted,  and 
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as  the  disease  advances  it  becomes  smaller,  and 
ultimately  the  fluid  may  only  be  discharged  in 
drops.  The  straining  efforts  to  discharge  the 
urine  often  induce  tenesmus.  As  the  case  ad- 
vances the  urine  becomes  alkaline  and  ropy,  and 
deposits  a  precipitate  when  allowed  to  stand ; 
and  attacks  of  complete  retention  of  urine  occur 
with  increasing  frequency.  But  these  symptoms 
are  not  in  themselves  sufficient  to  establish  the 
presence  of  stricture.  It  is  necessary  to  examine 
the  urethral  canal  with  a  catheter  or  bougie  to 
ascertain  whether  an  organic  obstruction  exists, 
whether  one  or  more  strictures  are  present,  and 
their  calibre.  The  treatment  of  organic  stricture 
is  chiefly  mechanical.  It  is  sufficient  to  its  ob- 
ject to  restore  the  natural  calibre  of  the 
canal  so  far  as  this  can  be  safely  effected,  and 
to  maintain  this  patency  after  it  has  been  estab- 
lished. 

Spasmodic  stricture  usually  occurs  as  a  com- 
plication of  organic  stricture  or  of  inflammation 
of  the  mucous  membrane,  but  may  arise  from 
an  acrid  condition  of  the  urine,  from  the  ad- 
ministration of  cantharides,  turpentine,  etc.,  and 
from  the  voluntary  retention  of  urine  for  too 
long  a  time.  The  treatment  consists  in  the  re- 
moval of  the  causes  as  far  as  possible  and  the 
hot  bath.  The  inhalation  of  chloroform  some- 
times gives  immediate  relief.  Inflammatory  or 
congestive  stricture  commonly  arises  when  a  re- 
cent purulent  discharge  from  the  urethra  has 
been  checked  by  external  cold  or  wet.  The  treat- 
ment is  much  the  same  as  that  for  retention  of 
urine. 

Stri'ges,  the  suborder  containing  the  owls, 
the  typical  family  of  which  is  Strigidcp.  See 
Owls. 

Strikes  and  Lockouts.  A  strike  is  a  cessa- 
tion of  work  on  the  part  of  workingmen  to  en- 
force their  demands  against  the  employer  or  to 
resist  demands  and  rules  made  by  the  employer; 
a  lockout  is  a  cessation  of  work  on  the  em- 
ployer's initiative  to  enforce  demands  against 
his  employees.  Strikes  are  essentially  a  fea- 
ture of  the  modern  industrial  organization ;  they 
were  but  little  known  before  the  igth  century, 
and  the  largest  and  most  important  strikes  have 
occurred  since  1870.  While  it  is  true  that  strikes 
have  increased  as  the  modern  labor  union  has 
grown,  yet  it  is  also  true  that  many  strikes  oc- 
cur in  unorganized  or  poorly  organized  indus- 
tries ;  and  it  has  usually  been  true  that  a  young 
organization  is  much  more  apt  to  enter  upon 
strikes  as  a  means  of  testing  its  strength 
and  enforcing  its  demands  than  an  old  or- 
ganization. The  older  and  stronger  a  labor 
union  grows,  as  a  rule,  the  more  con- 
servative it  is  in  regard  to  strikes,  and  the  less 
likely  to  order  a  strike  for  petty  and 
insufficient  cause.  Nevertheless  strikes  are  a 
recognized  and  important  part  of  trade  union 
policy.  They  are  defended  by  trade  unions  on 
the  following  grounds:  they  are  absolutely  the 
only  means  which  labor  has  of  enforcing  its  de- 
mands in  case  argument  and  arbitration  fail,  and 
afford  the  most  practical  means  of  controlling 
the  supply  of  labor  for  the  benefit  of  labor; 
whether  a  strike  succeeds  or  not  it  attracts 
public  attention  to  the  question  at  issue,  and  may 
jead  to  the  satisfactory  solution  by  the  pressure 
of  public  opinion ;  they  mark  the  line  beyond 
which  labor  will  not  be  forced  in  the  reduction  of 


wages  or  enforcement  of  unjust  demands;  the 
very  possibility  of  a  strike  which  inflicts  an 
injury  which  the  employer  desires  to  avoid  often 
prevents  the  attempt  to  enforce  demands  which 
employers  know  would  be  unwelcome  to  labor. 
The  more  radical.  Socialist  view  of  a  strike  is 
based  on  the  Socialist  doctrine  that  the  interests 
of  labor  and  capital  are  necessarily  antagonistic; 
that  a  strike,  therefore,  is  an  attempt  to  advance 
the  interests  of  labor  as  against  those  of  capital 
and  is  from  labor's  point  of  view  entirely  right 
and  justifiable;  it  is  a  sort  of  advance  skirmish 
in  the  war  of  interests  between  labor  and  capital, 
and  useful  as  winning  some  definite  advantage  to 
labor,  or  of  proving  the  strength  and  vitality 
of  the  labor  movement  and  inflicting  a  more  or 
less  serious  injury  on  capital.  Against  the  policy 
of  strikes  it  is  urged  that  they  cause  heavy  loss 
to  both  the  labor  and  capital  lying  idle ;  that  with 
their  modern  magnitude  they  seriously  affect 
the  whole  industrial  life,  and  inflict  an  injury 
upon  the  general  public ;  and  that  the  points 
gained  by  labor  are  not  commensurate  with  the 
cost  of  the  strike.  It  must  be  remembered,  how- 
ever, that  a  strike  is  essentially  a  war,  and  that 
many  of  the  evils  of  war  attend  it ;  whereas  if  it 
be  based  upon  a  principle  of  justice  it  can  be 
defended  upon  the  same  grounds  as  a  war. 

Causes  of  Strikes. —  The  chief  causes  of 
strikes  are  centred  about  the  wage  question ;  the 
largest  number  of  strikes  in  the  decade  of  1881- 
1900  were  for  increase  of  wages ;  other  important 
causes  are  for  reduction  of  hours,  against  reduc- 
tion of  wages,  for  the  recognition  of  the  union, 
and  for  the  enforcement  of  union  rules.  The 
following  statistics  are  taken  from  the  report  of 
the  Industrial  Commission  covering  the  years 
of  1881-1900: 

LEADING   CAUSES  OF   STRIKES. 


Cause 


Increase  of  wages 

Increase  of  wages  and  reduction 
of  hours  

Reduction  of  hours   

Against  reduction  of  wages 

Sympathetic   

For  union  recognition  

For  enforcement  of  union  rules. 

For  increase  of  wages  and  recog- 
nition of  union 


Sympathetic  Strikes. —  The  sympathetic  strike 
is  one  undertaken  by  a  body  of  workmen  who 
have  no  special  grievance  of  their  own  in  behalf 
of  another  body  of  workers  on  strike.  It  is  of 
recent  development  and  is  based  upon  the  work- 
ingman's  recognition  of  the  principle  of  the 
"solidarity  of  labor" ;  the  principle  that  labor's 
interests  are  everywhere  essentially  the  same, 
and  that  an  injury  to  one  is  an  injury  to  all. 
The  sympathetic  strike  is  usually  undertaken  by 
workingmen  employed  by  the  same  employer  as 
the  original  strikers ;  or  against  an  employer  in 
some  direct  relationship  with  the  employer  of  the 
original  strikers,  as  competitor,  buyer  or  seller, 
or  co-operating.  In  this  way  their  action 
has  direct  economic  effect  on  the  question  at 
issue,  as  well  as  the  more  general  and  less  tan- 
gible effect  of  "sympathy."  Sympathetic  strikes 
involve  the  dangers  of  violence,  and  the  weaken- 
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ing  of  a  powerful  organization,  by  the  keeping 
idle  of  a  body  of  men  not  so  closely  bound  to- 
gether nor  so  individually  interested  as  if  the 
strike  directly  concerned  their  personal  welfare. 
Nevertheless,  the  mere  fact  that  sympathetic 
strikes  are  undertaken  is  a  proof  of  the  de- 
velopment to  some  extent  of  a  more  enlightened 
and  far-seeing  self-interest,  which  often  amounts 
to  altruism,  among  workingmcn.  In  connection 
with  sympathetic  strikes,  the  question  of  the 
universal  strike  may  be  mentioned ;  a  universal 
strike  in  all  departments  of  industry  to  obtain 
some  special  demand  is  naturally  the  logical 
development  of  the  sympathetic  strike.  The  uni- 
versal strike  has  never  been  a  problem  for  seri- 
ous consideration  in  the  United  States ;  but  on 
the  Continent,  where  the  labor  movement  is 
largely  directed  by  the  Socialists,  it  has  been 
frequently  agitated,  especially  in  France;  and 
was  used  as  a  powerful  weapon  in  Belgium  in 
1893  to  force  the  government  to  the  adoption  of 
the  principle  of  universal  suffrage. 

Methods  of  Conducting  a  Slyike;  Picketing, 
Wf.— The    ordinary     method     of    beginning    or 
"ordering"  a  strike  is  by  vote  of  those  who  are 
concerned ;   in  the  case  of  organized  labor,  the 
matter  is  usually  referred  to  the  national  officers 
for  an  attempt  at  settlement,  or  approval  of  the 
i    action   of   the   strikers,   the   latter  securing   the 
1    support    of    the    whole    organization.     Often    in 
I    large  strikes,  or  in  the  case  of  partially  orgnnized 
industry  appeal  for  financial  aid  and  moral  sup- 
port is  made  to  labor  in  general  or  to  some  large 
general  organization  like  the  Federation  of  Labor. 
The  interest  of  the  strikers  is  kept  up,  and  public 
interest  aroused  by  meetings,  speeches,  and  the 
,   circulation    of    literature.     The   most    important 
;    consideration  is  to  prevent  the  "breaking"  of  the 
'    strike  either  by  defections  from  the  ranks  of  the 
strikers  or  by  the  bringing  in  of  more  workmen 
to    take    their    places.     The    method    generally 
adopted  to  prevent  the  latter  is  known  as  picket- 
ing, that   is.  the  placing  of  some  men  near  the 
establishment   involved   in   a   strike  to   speak   to 
any  who  may  come  to  take  the  strikers'  places, 
and  to  dissuade  them  from  so  doing.    This  has 
led  often  to  threats  and  intimidation  on  the  part 
of  the  pickets;  and  sometimes  to  violence.     The 
result  has  been  that  the  tendency  of  judicial  de- 
cisions  is   to  declare  picketing  illegal,  or   to  so 
I    strictly  limit  the  rights  of  the  pickets  as  to  make 
their  work  practically  useless ;  a  few  Slates  have 
j    declared    picketing    illegal    by    statute.     Another 
method    of    preventing    workmen    from    taking 
strikers'  places  is  by  large  general  meetings  near 
the  establishment  involved,  or  at  the  place  where 
workmen  are  brought  into  the  town ;  this,  how- 
ever, is  a  more  dangerous  method  than  picketing, 
as  it  is  often  the  means  of  collecting  a  large  and 
irresponsible  crowd,  quite  beyond  the  control  of 
the  leaders  nf  the  strike.     Violence-   in  a  strike 
""■obably  works  more  harm  to  the  strikers  than 
any   other  party  concerned  ;   it   arrays  public 
i'lnion  against   them,  and   brings  against  them 
I  111-    forces    of    government,    and    the    military, 
i  rades  unionists  everywhere  recognize  Ibis  fact, 
'111    invariably    denounce    violence    whenever    it 
lUrs;  the  violence  is  often  committed  by  per- 
"•ons  having  notl1in^;  to  do  with   the  strike,  but 
taking  the  opportunity  to  do  mischief,  and  when 
commiitod  by  the  strikers  has  not  the  approval 
of   organized    labor.     It    is    often    charged    that 
strikers  have  sometimes  been  provoked  to  vio- 
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lence  by  agents  of  the  employers  in  order  to  giv^ 
better  cause  for  breaking  the  strike;  such  charges 
are  difficult  to  prove,  but  it  is  generally  the  opin- 
ion that  such  cases  have  occurred  in  the  coal 
fields  at  least,  if  not  elsewhere.  One  of  the 
methods  of  fighting  a  strike  which  has  recently 
come  to  the  fore  is  the  injunction.  The  first 
time  the  injunction  was  of  marked  importance 
was  in  the  Pullman  strike  of  1894.  when  the 
officers  of  the  .■\merican  Railway  Union  were 
enjoined  not  only  from  threats,  intimidation,  and 
encouraging  violence,  but  also  from  aiding  or 
"persuading"  any  persons  to  strike.  Injunctions 
since  then  have  been  frequently  used,  and  arc 
often  very  severe  against  the  strikers ;  the  terms 
of  most  sweeping  injunctions,  however,  have 
usually  been  changed  in  favor  of  the  working- 
men  if  the  matter  was  brought  into  court  by  the 
strikers. 

History  and  Statistics. — The  first  strike  on 
record  in  the  United  States  is  that  of  the  bakers 
in  New  York  in  1741 ;  the  strikers  were  brought 
before  the  court  on  a  charge  of  "conspiracy,"  but 
not  convicted ;  the  shoemakers  of  Philadelphia 
struck  for  increase  of  wages  in  1792,  and  three 
times  subsequently  before  1800;  and  were  in 
every  case  successful ;  in  1805  the  shoemakers 
again  on  strike  were  convicted  in  court  on  a 
charge  of  forming  a  "combination  to  raise 
wages,"  and  were  fined  eight  dollars  a  head. 
Up  to  the  Civil  War  strikes  were  comparatively 
few,  and  small  in  extent ;  they  were  mostly  for 
increase  of  wages  or  reduction  of  hours.  After 
the  Civil  War  the  strikes  increased  in  number 
and  in  importance ;  in  1872  occurred  a  succession 
of  strikes  in  the  building  trades  for  the  eight- 
hour  day,  which  were  mostly  successful.  In 
1877  was  the  great  railroad  strike,  begun  by  the 
firemen  of  the  Baltimore  &  Ohio  against  a  re- 
duction of  wages;  it  spread  to  the  Pennsylvania, 
the  Erie,  the  Lake  Shore,  and  numerous  other 
important  railroads,  and  involved  a  large  amount 
of  violence  and  bloodshed,  particularly  in  the  re- 
gion about  Pittsburg.  Numerous  strikes  have 
taken  place  in  the  coal  fields,  and  have  as  a  rule 
been  attended  with  more  or  less  bloodshed ; 
though  many  have  failed,  some  have  been  suc- 
cessful, and  the  miners  have  gained  some  impor- 
tant points.  Prominent  among  the  coal  strikes 
are  those  in  the  bituminous  coal  fields  in  1894 
and  1897,  the  latter  resulting  in  a  fairly  satisfac- 
tory wage  .scale ;  and  those  in  the  anthracite  coal 
fields  of  1900  and  1902,  that  of  1902  threatening  a 
coal  famine  and  being  adjusted  by  a  commission 
appointed  by  the  President  of  the  United  .States. 
Among  other  noted  strikes  was  that  at  Home- 
stead in  1892,  and  the  Pullman  strike  of  1894; 
the  latter  was  a  sympathetic  strike  undertakeiv 
by  the  American  Railway  Union  in  behalf  of  the 
employees  of  the  Pullman  Company,  their  pur- 
pose being  to  boycott  the  Pullman  cars  and  pre- 
vent the  railroads  from  hauling  ihem  ;  tralVic  was 
seriously  delayed,  and  considerable  violence  oc- 
curred, especially  in  Chicago;  the  national  troops 
were  brought  into  use  by  President  Cleveland, 
though  against  the  protests  of  the  governors  of 
Illinois  and  other  States.  The  injunction,  before 
mentioned,  caused  the  imprisoinnent  of  the  presi- 
dent and  other  olliccrs  of  the  American  Railway 
I'nion,  and  the  strike  was  a  faihire,  though  for 
the  first  days  it  promised  success. 

The  statistics  of  strikes   for   iRti    iy<x>  .ihow 
that  there  were  22,793  strikes,  involving   iif.Sf^ 
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d.  Venice  1644.  He  painted  in  tlie  naturalistic 
style  of  Caravaggio,  and  produced  many  frescoes 
and  easel  pictures  in  oils.  They  are  all  of  a 
somewhat  crude  character,  and  fiery  coloring, 
though  the  design  is  strong. 

Structural  Shapes.  See  Rails  and  Struc- 
tural Sh.\pes. 

Structural  Steel.  See  Rails  and  Struc- 
tural Shapes:  Steel  Manufacture. 

Struensee,  stroo'en-za,  Johann  Friedrich, 
Danish  statesman:  b.  Saxony  5  Aug.  173;;  d.  28 
April  1772.  He  studied  medicine,  and  ni  1768 
was  appointed  physician  to  the  king  of  Denmark. 
He  soon  became  a  favorite,  and  efifected  the  dis- 
missal of  all  those  who  were  obstacles  to  his 
own  ambitious  plans.  In  1770  he  advised  the 
king  to  abolish  the  council  of  state,  a  measure 
which  roused  the  indignation  of  the  Danish 
nobility.  Struensee  by  various  means  gradually 
usurped  the  administration  of  all  affairs  in  the 
name  of  the  king,  and  caused  himself  to  be 
created  count.  His  arrogance  caused  a  conspir- 
acy against  him,  and  on  16  Jan.  1772,  Struensee 
was  seized,  was  found  guilty  of  criminal  relations 
with  the  queen,  convicted,  and  executed. 

Strut,  in  architecture,  a  brace  or  support, 
either  upright,  horizontal  or  diagonal.  The 
struts  of  a  roof  extend  obliquely  from  a  rafter 
to  an  upright  post.  Diagonal  struts  are  fre- 
quently used  in  gates,  doors,  and  between  joists. 
Struthion'idae,  the  ostriches  (q.v.)  and  re- 
lated  ratite   birds. 

Strutt,  strut,  Joseph,  English  antiquary: 
b.  Chelmsford  27  Oct.  1749:  d.  London  16  Oct. 
1802.  He  was  articled  to  W.  W.  Ryland,  the 
engraver,  and  obtained  the  gold  and  silver  medals 
of  the  Royal  Academy.  In  1773  he  published  his 
*Regal  and  Ecclesiastical  Antiquities  from  Ed- 
ward the  Confessor  to  Henn.-  VIII.,*  and  shortly 
afterward  his  <Horda  Angel-Cynnan,  or  Man- 
ners, Customs,  etc.,  of  the  English'  (1774-6). 
His  other  works  include  a  'Chronicle  of  Eng- 
land' (1777-8)  :  <  Biographical  Dictionary  of  En- 
gravers' (1785-6);  'Dresses  and  Habits  of  the 
People  of  England,'  etc.  (1796-9):  and  'Sports 
and  Pastimes  of  the  People  of  England^  (1801). 
He  left  some  manuscripts,  from  which  were 
afterward  published  his  'Queenhoo-Hall,'  a 
romance,  concluded  by  Sir  Walter  Scott:  'An- 
cient Times,'  a  drama:  also  'The  Test  of  Guilt, 
or  Traits  of  Ancient  Superstition,'  a  tale. 

Struve,  stroo'fe,  Friedrich  Georg  Wilhelm 
von,  German  astronomer:  b.  Altona  15  April 
1793:  d.  23  Nov.  1864.  In  1813  he  entered  the 
Dorpat  observatory,  and  was  appointed  director 
in  181 7.  On  the  completion  of  the  Russian  ob- 
servatory at  Pulkova,  near  Saint  Petersburg,  in 
1839,  he  was  nominated  its  director,  and  here 
he  continued  his  researches  on  nebulae  and 
double  stars.  From  1816  to  1819  he  was  engaged 
on  the  triangulation  of  Livonia,  and  from  1830 
to  1845  he  was  connected  with  the  measurement 
of  the  arc  of  the  meridian  in  ':he  Baltic  provinces, 
which  was  afterward  extended  to  the  Arctic 
Ocean  and  the  Danube. 

Struve,  Otto  Wilhelm,  Russian  astrono- 
mer: b.  7  May  7819.  He  early  studied  at  the 
Dorpat  and  Pulkova  Observatories,  and  on  the 
death  of  his  father  succeeded  him  as  director  ot 
the  great  Pulkova  Observatory  n^ar  Saint 
Petersburg.     His  work  was  given  mostly    r    h" 


observation  of  double  stars,  and  to  continuing 
the  organization  and  administration  of  the  great 
observatory  founded  by  his  father.  He  was  the 
presiding  officer  of  the  International  Astropho- 
tographic  Congress  at  Paris  in  1877.  In  1890 
he  resigned  the  directorship  at  Pulkova. 

Strychnine,  strik'nin,  CnH-NjOi,  an  alka- 
loid existing  in  the  seeds  of  the  Strychnos  Nux- 
vomica.  Saint  Ignatius  bean,  and  the  other  species 
of  Strychnos.  The  Strychnos  Nux-vomica  is  a 
tree  of  medium  size  growing  in  the  East  Indies. 
It  bears  a  pulpy  fruit  about  the  size  of  an  orange, 
containing  the  large  seeds  that  are  the  drug  nux- 
vomica.  These  seeds  are  circular,  about  three 
quarters  of  an  inch  in  diameter,  an  eighth  of  an 
inch  thick,  and  very  hard  and  horny.  Rasped  or 
filed  they  are  used  to  kill  cats,  dogs,  rats  and 
vermin  under  the  name  of  rats-bane  or  dog  but- 
tons. The  active  principle  strychnine  may  be 
obtained  by  treating  nux-vomica  with  alcohol 
containing  a  little  sulphuric  acid.  This  solution 
contains  the  strychnine  as  well  as  various  color- 
ing matters.  From  it  the  strychnine  may  be  ob- 
tained in  small  white  prismatic  crystals,  slightly 
soluble  in  water,  giving  it  a  bitter  taste  even  in  as 
dilute  a  solution  as  one  part  in  seven  hundred 
thousand.  Strychnine  is  very  poisonous,  a  small 
amount  causing  death  with  violent  tetanic  con- 
vulsions. It  is,  however,  used  extensively  in  very 
small  doses  in  medicine,  being  valuable  as  a  heart 
stimulant,  and  in  cases  of  paralysis,  nervous  af- 
fections, dyspepsia,  etc. 

It  is  a  weak  base  forming  salts  with  acids. 
The  sulphuric  acid  salt  or  strychnia  sulphate  is 
used  generally  in  place  of  the  free  alkaloid. 

Strych'nos,  a  genus  of  the  family  Logan lac^is, 
represented  by  trees,  shrubs,  or  vines  which  climb 
by  stiff  hooked  tendrils,  and  is  mostly  tropical. 
The  leaves  are  opposite,  thin  or  coriaceous,  and 
prominently  3  to  5-nerved.  The  flowers  are  small 
and  whitish,  collected  in  dense  axillary  or  ter- 
minal cymes,  and  are  salver-shaped,  with  five 
valvate  lobes.  The  ovary  is  usually  two-celled 
and  develops  into  an  indehiscerrt.  globose  berry 
with  a  hard  rind  and  pulpy  interior  enclosing 
the  seeds.  This  pulp  is  sometimes  innocuous, 
and  is  eaten  by  birds  and  men,  but  the  seeds  are 
generally  violently  poisonous.  Those  of  the  In- 
dian Strychnos  potalosum.  when  rubbed  in  a  ves- 
sel of  water,  send  all  the  impurities  to  the  bot- 
tom, whence  the  name  of  clearing-nut  tree.  Its 
pulp  is  edible.  While  many  of  the  species  of 
Strycluios  contain  the  poisonous  alkaloid  called 
strychnine,  which  is  used  in  small  quantities  as 
a  valuable  medicine,  most  strychnine  of  com- 
merce is  obtained  from  the  button-like,  satiny 
seeds  of  6".  nux-vomica,  or  nux-vomica  tree 
(q.v.),  or  from  those  of  5".  Ignatii,  the  Saint 
Ignatius  bean.  Strychnine  is  also  the  sole  active 
principle  in  S.  Ticiitc.  from  Java,  being  extracted 
from  the  bark  by  boiling,  and  employed  by  the 
Javanese  for  poisoning  their  arrows.  5".  toxifera, 
a  woody  climber  often  three  inches  thick,  with 
hooked  tendrils,  and  covered  with  dark-brown 
hairs,  is  found  in  South  America,  and,  with 
other  species,  is  supposed  to  be  the  source  of  the 
arrow  poison  called  woorali  or  curare.  This 
substance  is  black-brown,  like  an  extract,  or 
firmer,  brittle  and  friable:  it  is  used  somewhat  in 
medicine  as  a  nervous  sedative,  and  in  physiolog- 
ical experiments.  The  South  American  Indians 
put   it   on   arrows,   chiefly    on   those    shot    from 
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blow-guns,  and  use  it  for  hunting,  since  the  game 
is  wholesome  after  being  poisoned.  Curare  acts 
by  paralyzing  the  terminals  of  the  motor  nerves, 
and  causes  death  instantly  when  inixed  with  the 
blood,  by  paralyzing  the  muscles  of  the  chest, 
and  so  suffocating  the  victim.  The  bark  of  6". 
nux-vomica  was  at  one  time  introduced  as  a 
substitute  for  Angostura  bark,  with  such  deadly 
effect  that  the  use  of  the  latter  was  discontinued 
for  a  while.  In  Brazil,  however,  the  cortex  of 
5'.  pscndo-qiiina  has  been  used  as  a  febrifuge.  S. 
colubrina    furnishes  the  snakewood   (q.v.). 

Stryker,  stri'ker,  Melancthon  Woolsey, 
American  college  president :  b.  Vernon,  N.  Y.,  7 
Jan.  1851.  He  was  graduated  from  Hamilton 
College,  New  York,  in  1872  and  from  Auburn 
Theological  Seminary  in  1876.  He  held  pas- 
torates in  the  Presbyterian  Church  1876-83,  in 
the  Congregational  Church  1883-5,  and  again  in 
the  Presbyterian  Church,  1885-92.  Since  1892 
he  has  been  president  of  Hamilton  College.  He 
is  a  student  of  hymnology  and  has  published, 
among  others,  the  following  hymns  and  poems : 
*Song  of  Miriam>  (1888);  'Church  Song,> 
hymnal  (1889)  ;  'Lattermath  Verse'  (1896)  ; 
'College  HymnaP   (1897). 

Stryker,  William  Scudder,  .-American  his- 
torian: b.  Trenton,  N.  J.,  6  June  1838;  d.  there 
29  Oct.  1900.  He  was  graduated  from  Princeton 
in  1858,  enlisted  in  the  Union  army  and  served 
on  General  Gillmore's  staff  in  South  Carolina ; 
was  returned  north  on  account  of  ill-health,  re- 
signing his  commission  in  1866.  He  was  ad- 
jutant-general of  New  Jersey  from  1867  until  his 
death.  He  published  a  'Roster  of  Jerseymen  in 
the  Revolutionary  War'  (1872);  a  'Roster  of 
New  Jersey  Volunteers  in  the  Civil  War' 
(1876);  and  'The  Battles  of  Trenton  and 
Princeton'    (1898). 

Stuart,  stu'art,  the  name  of  a  royal  family 
of  Scotland  and  England,  also  written  Stewart 
and,  less  frequently,  Steuart.  The  name  is  de- 
rived from  the  important  office  of  steward  of  the 
royal  household  of  Scotland.  The  founder  of 
the  house  seems  to  have  been  a  Norman  baron 
named  Alan,  a  follower  of  William  the  Con- 
queror, who  obtained  the  lands  and  castle  of 
Oswestry,  in  Shropshire.  His  2d  son.  Walter, 
entered  the  service  of  David  I.  of  Scotland,  by 
whom  he  was  appointed  dapifer,  that  is.  meat- 
bearer,  or  steward  of  the  royal  household.  The 
steward  obtained  from  David  the  lands  of  Ren- 
frew, Paisley,  Pollock,  Cathcart,  and  others  in 
that  district :  he  founded  the  abbey  of  Paisley  in 
1 160,  and  died  in  1 177.  His  grandson  Walter, 
held,  in  addition  to  the  office  of  steward,  that  of 
Justiciary  of  .Scotland.  He  died  in  1246.  His 
eldest  son,  Alexander,  the  4th  steward,  seized  the 
islands  of  Bute  and  Arran,  in  the  right  of  his 
wife  Jean,  heiress  of  James,  lord  of  Bute.  This 
led  to  the  expedition  of  Haco  of  Norway,  and 
the  battle  of  Largs  (1263),  in  which  the  steward 
is  said  to  have  coiumanded  the  right  wing  of  the 
Scots,  greatly  contributing  to  the  defeat  of  the 
Norwegians.  Alexander  had  two  sons,  J.\mes, 
the  5th  steward,  and  John,  known  in  history 
as  that  Sir  John  Stewart  of  Bonkyl,  or  Bonkill, 
who  was  killed  at  tlie  battle  of  Falkirk  (22 
July  I29<S).  The  eldest  of  Sir  John's  sons, 
ALKXANnF.R,  was  the  ancestor  of  the  Stewart 
earls  of  Angus;  the  2d  .'\i-.\N,  of  the  Stewart 
carls  and  dukes  of  Lennox;  the  3d,  W.m.ter,  of 
the  earls  of  Galloway;   the  4th,  of  the  carls  of 


Athol,    Buchan,    and    Traquair,   and    the    Lords 
Lorn  and  Innermeath.     James,  the  elder  brother 
of  Sir  John,  succeeded  as  5th  steward  in   1283. 
Three  years  later,  on  the  death  of  Alexander  III., 
he  was  chosen  one  of  the  regents  of  the  king- 
dom.    He    fought   bravely    under    Wallace    for 
some  time,  but  submitted  to  Edward  I.  in  1297. 
In   spite   of  the   most   solemn   oaths   which   the 
English  king  obliged  him  to  take,  he  died  in  the 
service   of   Bruce   in    1309.     His   son,    Walter, 
the  6th  steward,  had  an  important  command  in 
the   Seztch  army  at   Bannockburn.      Some   time 
after.    King   Robert   bestowed   the  hand   of   his 
daughter    Marjory    upon    him,    a    union    which 
brought  the  crown  of  Scotland,  and  eventually 
that  of  Great  Britain,  into  his   family.     Walter 
was  succeeded  by  his  son,  Robert,  the  7th  stew- 
ard.    During  the  long  and   disastrous  reign  of 
David  II.,  the  steward  distinguished  himself  by 
his  patriotic  exertions  for  the  defense  of  Scot- 
land, defeating  the  intrigues  of  that  prince  and 
Edward  III.  to  seat  Lionel,  Duke  of  Clarence, 
on  the  Scottish  throne.     On  the  death  of  David, 
without  issue,  the   steward  peacefully  succeeded 
to   the  crown  as   Robert  II.   in   1371,   and   died 
in  1390.     From  this  time  to  the  death  of  James 
\'.   in   1542  the  crown  of  Scotland  remained   in 
he  direct  male  line  of  Stuarts,  passing  in   un- 
broken  succession   from   father  to   son.     James 
V.  left  a  daughter  ]\Iary  who  succeeded  to  the 
throne.     Her  son,  James  VI.  of  Scotland,  suc- 
ceeded to   the   English  throne   on   the   death   of 
Elizabeth,  tracing  his  claim  through  his  great- 
grandmother    Margaret    a    daughter    of    Henry 
VII.  of  England.    The  Stuarts  were  driven  from 
England  in  the  person  of  James  II.  in  168S.     See 
for   the   history   of   the   royal    line,   the   articles 
Robert  II.  and  III.:  James  I.,  II.,  III.,  IV..  V.; 
Mary  Stuart;  James   I.    (of  England):   Charles 
I.  and  II.;  James   II.;   William  and   Mary,  and 
-Vnue.    James  II.  of  England  was  twice  married, 
first  to  Anne  Hyde,  daughter  of  Lord  Clarendon, 
by  whom  he  had   Mary,  queen  of  William  III., 
and  Anne,  both  of  whom  died  leaving  no  issue. 
His  2d  wife,  Mary  of  Modena,  gave  birth,  on  the 
eve  of  the  revolution,  to  James  Edward  Francis, 
Prince  of  Wales,  commonly  called  the  Old  Pre- 
tender, or  the  Chevalier  St.  George.    The  legiti- 
macy of  this  prince  was  long  doubted;  a  gi'o.at 
majority  of  the  nation  was  convinced  that  the 
queen    had    never    given    birth    to    a    child;    hut 
that  there  was  no  imposture  is  now  a  matter  of 
historical  belief.     On  the  outbreak  of  the  revo- 
lution, the  queen  and  her  infant  son  took  refuge 
in  France,  and  on  the  death  of  the  ex-king,  Louis 
recognized  the  child  as  king  of  England  by  tlie 
title  of  James  HI.     In  1715  an  unsuccessful  at- 
tempt was  made  to  seat  him  on  the  thrune  of  his 
ancestors    by    force    of    arms.      James    Edward, 
who  had  landed  in  Scotland  after  his  cause  had 
been  irretrievably  lost,  succeeded  in  making  his 
escape.     France,  however,  no  longer  offered  him 
an    asylum,   as    the   Regent   Orleans    wished   to 
stand  well  with  the  English  government,  and  the 
Pretender  went  to  Rome,  where  be  lived  in  ob- 
scurity until  his  death  in  1766.     In  1720  he  mar- 
ried   the    Princess    Maria    Clementina    Sobieski, 
granddaughter  of  John  Sobieski.  king  of  Poland, 
one   of   the   wealthiest    heiresses   in    F.uropc,   by 
whom  he  had  two  sons,  Charles  Edward  Louis 
Casimir    (sec    Charles    Edward   Stuart),   and 
Henry  Benedict   Maria  Clement,  born  at   Rome 
in  1725.     In  1745,  when  the  last  effort  was  made 
for  the  restoration  of  his  family,  Henry  Benedict 
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assumed  the  command  of  the  troops  assembled 
at  Dunkirk  to  aid  the  operations  of  his  brother 
in  Britain,  but  the  news  of  the  battle  of  Culloden 
prevented  the  embarkation  of  this  armament,  and 
Prince  Henry  returned  to  Rome.  He  took  holy 
orders,  and  in  1747  was  raised  by  Benedict  XIV. 
to  the  purple.  On  the  death  of  his  brother  in 
1788,  he  assumed  the  barren  title  of  Henry  IX., 
king  of  England.  When  the  French  conquered 
Italy  he  was  obliged  to  flee  to  Venice,  where, 
stripped  of  his  bishoprics  and  rich  church  livmgs, 
he  lived  in  great  poverty  until  George  III.  set- 
tled on  him  a  pension  of  £4,000,  which  he  en- 
joved  till  his  death  in  1807.  Next  to  the  chil- 
dren of  James  II.  in  representation  of  the  royal 
Stuart  family,  come  the  descendants  of  Henrietta 
Maria,  daughter  of  Charles  I.,  and  wife  of 
Philippe,  duke  of  Orleans,  brother  of  Louis  XIV. 
of  France.  This  princess  gave  birth  to  two 
daughters,  Mary,  who  married  Charles  II.  of 
Spain,  but  had  no  issue,  and  Anna  Maria,  wife 
of  Victor  Amadeus,  king  of  Sardinia. 

The  present  representative  of  this  line  is 
Mary,  wife  of  Prince  Louis  of  Bavaria,  eldest 
son  of  the  regent  Luitpold.  The  present  royal 
family  of  Great  Britain  trace  their  descent 
through  Sophia,  electress  of  Hanover,  grand- 
daughter of  James  I.,  by  her  mother  Elizabeth, 
electress  palatine,  and  queen  of  Bohemia.  Ed- 
ward VII.  derives  his  descent  from  the  electress 
Sophia  through  George  I.,  George  II..  Fred- 
erick, Prince  of  Wales,  George  III.,  Edward, 
Duke  of  Kent,  and  Queen  Victoria. 

Stuart,  Alexander  Hugh  Holmes,  Ameri- 
can lawyer:  b.  Staunton,  Va.,  2  April  1807;  d. 
there  1.3  Feb.  1891.  He  was  graduated  at  the 
University  of  Virginia  in  i8j8,  and  began  prac- 
tice in  Staunton :  was  a  member  of  the  Virginia 
legislature  in  1836-9,  and  of  Congress  in  1841-3. 
He  was  secretary  of  the  interior  under  Presi- 
dent Fillmore  in  1850-3;  held  a  seat  in  the  Vir- 
ginia Senate  in  1857-61  ;  and  in  the  latter  year 
he  was  a  delegate  to  the  Virginia  Convention, 
where  he  opposed  till  the  last  the  secession  of 
the  State.  At  the  conclusion  of  the  Civil  War, 
he  became  a  leader  in  the  early  reconstruction 
movement.  In  1876-82  and  1884-6  he  was  rector 
of  the  University  of  Virginia. 

Stuart,  Arabella,  commonly  called  the 
Lady  Ar.'iBELla  :  b.  Chatsworth  1575;  d.  London 
27  Sept.  1615.  This  unhappy  and  innocent  vic- 
tim of  jealousy  and  state  policy  was  the  only 
child  of  Charles  Stuart,  Earl  of  Lennox,  younger 
brother  to  Henry  Lord  Darnley,  the  husband  of 
Mary,  Queen  of  Scots.  She  was  therefore 
cousin-german  to  James  I.,  to  whom,  previously 
to  his  having  issue,  she  was  next  in  the  line  of 
succession  to  the  crown  of  England,  being  the 
great-great-granddaughter  of  Henry  VII.,  whose 
daughter  Margaret,  having  been  first  married  to 
James  IV.  of  Scotland,  became  by  a  second 
marriage  the  mother  of  Margaret  Douglas, 
mother  of  Darnley,  and  Charles  Stuart,  Earl  of 
Lennox.  She  received  an  excellent  education. 
Her  proximity  to  the  throne  was  the  source  of 
her  misfortunes.  Elizabeth,  for  some  time  be- 
fore her  decease,  held  the  Lady  Arabella  under 
restraint,  and  refused  the  request  of  the  king  of 
Scotland  to  give  her  in  marriage  to  the  Duke  of 
Lennox,  his  kinsman,  with  a  view  to  remove 
her  from  England.  The  pope  had  likewise 
formed  the  design  of  raising  her  to  the  English 


throne,  by  espousing  her  to  the  Duke  of  Savoy; 
which  project  is  said  to  have  been  listened  to  by 
Henry  IV.  of  France,  from  a  wish  to  prevent 
the  union  of  England  and  Scotland.  The  detec- 
tion of  a  plot  of  some  English  nobles  to  set  aside 
James  in  favor  of  Arabella  Stuart,  of  which  she 
was  altogether  innocent,  ultimately  proved  her 
destruction ;  for  although  left  at  liberty  for  the 
present,  when  it  was  some  time  after  (in  1610) 
discovered  that  she  was  secretly  married  to  Wil- 
liam Seymour,  son  of  Lord  Beauchamp  and 
grandson  of  the  Earl  of  Hertford,  both  hus- 
band and  wife  were  placed  in  confinement,  the 
husband  being  committed  to  the  Tower.  At  the 
end  of  a  year  they  both  contrived  to  escape  at 
the  same  time,  but  the  unhappy  lady  was  re- 
taken. She  was  then  herself  committed  to  the 
Tower,  the  remainder  of  her  life  was  spent  in 
close  confinement,  which  finally  deprived  her 
of  her  reason. 

Stuart,  Charles  Edward  Louis  Philip 
Casimir,  of  Scotland:  b.  Rome  31  Dec.  1720; 
d.  there  31  Jan.  1788.  He  was  a  son  of  James 
Francis  Edward  Stuart,  and  was  known  va- 
riously as  the  "Young  Pretender,"  the  "Young 
Chevalier,"  and  "Bonny  Prince  Charlie."  He 
first  saw  service  at  the  siege  of  Gaeta  (1734)  ; 
fought  bravely  at  Dettingen  (1743);  and  next 
year  repaired  to  France  to  head  Marshal  Saxe's 
projected  invasion  of  England.  Sailing  from 
Nantes,  he  landed  with  seven  followers  at  Eriska 
in  the  Hebrides  on  2  Aug.  1745,  and  on  the  19th 
raised  his  father's  standard  at  Glenfinnan.  The 
clansmen  flocked  in:  on  17  September  Edinburgh 
surrendered,  though  the  castle  still  held  out ;  and 
Charles  held  court  at  Holyrood,  the  palace  of 
his  ancestors.  There  followed  the  victory  over 
Sir  John  Cope  at  Prestonpans,  the  march  upon 
London  with  6.500  men,  the  fatal  turning  at 
Derby  (6  December),  the  victory  over  Hawley 
at  Falkirk  (17  Jan.  1746),  the  crushing  defeat 
by  the  Duke  of  Cumberland  at  Culloden  (16 
April),  and  Charles'  five  months'  hidings  and 
wanderings.  The  peace  of  Ai.x-la-Chapelle 
(1748)  caused  his  forcible  expulsion  from 
France,  and  thereafter  he  lived  successively  at 
Avignon,  Liege,  Basel,  Florence,  and  Rome. 

Stuart,  Elizabeth,  daughter  of  James  I. 
of  England.     See  Eliz.\beth  Stuart. 

Stuart,  Gilbert,  American  painter;  b.  Nar- 
ragansett,  R.  I.,  3  Dec.  1755;  d.  Boston  27  July 
1828.  He  was  a  born  portrait  painter  and  took 
likenesses  at  13.  In  1775  he  paid  his  second 
visit  to  England  where  Benjamin  West  recog- 
nized his  talent,  took  him  into  his  home  and  gave 
him  instruction  in  art.  Eventually  obtaining 
much  favor  and  distinction  in  London  he  painted 
portraits  of  George  III.,  George  IV.  w-hile  prince 
of  Wales,  Mrs.  Siddons,  Sir  Joshua  Reynolds, 
Benjamin  West,  and  going  to  Paris  had  Louis 
X\T.  as  sitter.  His  great  ambition,  however, 
was  to  practise  his  art  in  his  own  country  and 
he  returned  to  the  L'nited  States  1792  and  opened 
a  studio  first  in  New  York ;  subsequently  in 
Philadelphia,  where  he  painted  Washington  in 
179=;.  This  was  the  first  of  a  series  of  portraits 
of  the  "Father  of  his  Country"  by  Stuart.  There 
are  still  extant  six  half  face  portraits  from  the 
same  sitting,  and  painted  from  the  right.  The 
famous  ".\thenceum  portrait,"  now  in  the  Boston 
Museum,  was  produced  about  1796  and  takes 
the  left  half  face  of  the  sitter.     Somewhere  about 
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the  same  time  he  painted  a  full  length  portrait 
of  Washington  for  the  Marquis  of  Lansdowne. 
Nearly  40  copies  made  hy  him  from  the  original 
of  various  sittings  are  now  in  existence.  In  the 
Metropolitan  Museum  of  Art,  New  York, 
Stuart  is  represented  by  six  pictures,  namely: 
'Washington'  (two  portraits)  ;  'John  Jay'  ; 
'Captain  Henry  Rice'  ;  'Mr.  David  Sears'  ; 
'Commodore  Isaac  Hull.'  He  also  painted  the 
first  five  Presidents  of  the  United  States ;  Ed- 
ward Everett ;  Jacob  Astor ;  Judge  Story ;  W.  E. 
Channing ;  Josiah  and  Edmund  Quincy,  and 
O.  H.  Perry.  The  characteristics  of  Stuart's 
portraits  are  fine  coloring  and  life-like  expres- 
sion. Though  he  has  been  charged  with  incor- 
rectness of  drawing,  he  ranks  with  some  of  the 
best  portrait  painters  of  the  English-American 
school,  his  manner  being  as  free,  artistic  and 
interesting  as  that  of  Gainsborough. 

Consult:  Mason,  'Life  and  Works  of  Gilbert 
Stuart'    (1879). 

Stuart,  Henry  Benedict  Maria  Clement, 
Duke  of  York,  cardinal  and  bishop  of  Frascati : 
b.  Rome  5  March  1725;  d.  Paris  1799.  He  was  a 
son  of  James  Francis  Edward  Stuart.  In  1747 
received  a  cardinal's  hat  from  Benedict  XIV. 
Clement  XIII.  consecrated  him  bishop  of 
Corinth,  and  subsequently  appointed  him  to  the 
suburban  see  of  Frascati.  He  enjoyed,  through 
the  favor  of  the  French  court,  the  revenues  of 
two  rich  abbeys,  as  well  as  a  Spanish  pension; 
and  the  liberal  charity  with  which  he  dispensed 
his  income  endeared  him  to  his  flock.  On  his 
brother's  death  in  1788  he  caused  a  medal  to  be 
struck,  bearing  the  Latin  legend,  "Henry  IX., 
king  of  England,  by  the  grace  of  God,  but  not 
by  the  will  of  men."  The  French  Revolution 
stripped  him  of  his   fortune. 

Stuart,  James,  earl  of  Murray;  regent  of 
Scotland:  b.  15,^,?;  d.  21  Jan.  1570.  He  was  the 
natural  son  of  James  V.  by  Margaret,  daughter 
of  Lord  Erskinc.  At  five  years  of  age  his  father 
made  him  prior  of  Saint  Andrews,  and  he  was 
long  known  by  that  title.  He  became  a  warm 
supporter  of  the  Reformers,  and  was  chosen  a 
member  of  the  council,  and  one  of  the  lords  of 
the  articles.  On  the  return  of  Mary  to  Scotland 
as  queen,  Murray  became  her  chief  adviser,  and 
was  created  first,  Earl  of  Mar,  and  then  Ear!  of 
Murray.  He  was  opposed  to  the  queen's  mar- 
riage with  Darnley,  and  has  been  accused  of  im- 
plication in  the  murder  of  the  latter.  He  re- 
mained out  of  Scotland  for  some  months  in 
1.S67,  only  returning  on  the  accession  of  James 
V'l.  He  saw  his  sister  a  cajitive  in  Lochleven 
Castle,  and  was  soon  after  named  regent.  Mary 
having  escaped  and  taken  arms,  he  encountered 
and  defeated  her  at  Langside,  in  1568.  He  was 
as.sassinated  at  Linlithgow. 

Stuart,  James,  English  antiquary  and 
architect:  b.  London  1713;  d.  2  Feb.  1788.  In 
his  early  days  he  devoted  himself  to  the  paint- 
ing of  fans,  a  profession  which  gave  some  room 
for  the  cultivation  of  a  genuine  artistic  talent. 
In  1742  he  went  to  Rome  and  engaged  in  the 
study  of  its  architectural  monuments.  WIh'U  in 
1750  he  accompanied  Nicholas  Revett  to  Greece, 
he  found  leisure  and  opportunity  for  completing 
.lis  architectural  knowledge.  After  traveling 
from  point  to  point  of  antiquarian  interest  he 
finally  settled  in  Athens  for  nearly  three  years 
and   amassed   a  great  body  of   material   in   the 


way  of  sketches  and  antiquarian  notes.  He  re- 
turned to  England  in  1755  where  he  found  his 
services  much  sought  after  as  an  architect,  but 
his  principal  employment  w'as  the  completion  of 
his  magnum  ofius,  'The  .'\ntiquities  of  Athens' 
in  three  volumes,  only  one  of  which  was  oub- 
lished  before  his  death. 

Stuart,  James  Ewell  Brown,  American 
soldier :  b.  Patrick  County,  \'a.,  6  Feb.  1833 :  d. 
Richmond.  Va.,  12  May  1864.  He  was  descended 
on  his  father's  side  from  ancestors  distinguished 
during  the  colonial  and  Revolutionary  periods, 
in  the  War  of  1812,  and  in  civil  life  in  Illinois, 
Missouri,  and  Virginia.  On  his  mother's  side 
he  was  a  descendant  of  the  distinguished  Letcher 
family  of  Virginia.  After  a  course  at  Emory 
and  Henry  College,  in  Virginia,  he  entered  the 
National  Military  Academy  at  West  Point,  N. 
Y.,  and  upon  his  graduation  in  1854  was  com- 
missioned 3d  lieutenant  and  in  October  of  the 
same  year  was  promoted  to  the  rank  of  2d  lieu- 
tenant. After  serving  with  the  mounted  rifle- 
men against  the  Apaches  in  Texas  he  was  trans- 
ferred to  the  1st  Cavalry,  then  stationed  at  Fort 
Leavenworth.  In  December  1855  he  was  pro- 
moted 1st  lieutenant,  about  a  month  after  his 
marriage  at  Fort  Riley  to  the  daughter  jf  Col- 
onel Philip  St.  George  Cooke.  He  accompanied 
Colonel  Robert  E.  Lee  as  aide  in  the  attack  upon 
John  Brown  and  his  raiders  at  Harper's  Ferry, 
where  he  read  to  Brown  the  summons  to  sur- 
render. In  April  1861  he  received  from  the 
United  States  government  the  commission  of 
captain ;  but  he  had  decided  to  go  with  Vir- 
ginia, and  as  soon  as  his  resignation  was  ac- 
cepted (7  May  1861)  tendered  his  services  to  his 
native  State,  and  was  three  days  later  commis- 
sioned lieutenant-colonel  of  Virginia  infantry. 
Reporting  to  "Stonewall"  Jackson  at  Harper's 
Ferry,  he  was  promoted  colonel  16  July  1861, 
and  at  the  head  of  350  cavalrymen  began  his 
brilliant  career.  On  outpost  duty  he  was  ever 
vigilant  and  wary,  and  of  his  service  at  the  first 
battle  of  Manassas  (Bull  Run),  where  he  made 
a  dasliing  charge,  General  Early  wrote  that 
"Stuart  did  as  much  toward  saving  the  battle  as 
any  subordinate  who  participated  in  it."  After 
the  victory  had  been  won  he  pursued  the  Fed- 
erals 12  miles.  Subsequently  he  held  the  heights 
in  sight  of  Washington  with  headquarters  on 
Munson's  Hill.  In  front  of  this  position  and  at 
Dranesville  he  had  combats  with  the  Federals. 
On  24  Sept.  1861  he  was  commissioned  brigadier- 
general.  In  the  spri'  g  of  1862  he  covered  the 
retreat  from  Yorktown  and  opened  the  battle 
at  Williamsburg  (q.v.).  For  his  daring  raid 
around  the  army  of  General  McClellan,  just  be- 
fore the  Seven  Days'  Battles  (q.v.),  Stuart  won 
the  applause  and  hearty  admiration  of  both 
friend  and  foe.  and  on  2.S  July  1862  he  was  com 
missioned  major-general.  He  won  additional 
fame  by  his  raid  around  Pope's  army,  in  which 
he  captured  that  general's  headquarters  and  a 
part  of  his  staflf  at  Catlett's  Station,  by  his  raid 
in  conjunction  with  General  Trimble  upon  the 
Federal  depot  of  supplies  at  Manassas,  his  ser- 
vices in  screening  the  movement  n  Lee's  army 
into  Maryland,  the  brilliant  fighting  of  his 
troopers  at  the  passes  of  South  Mountain,  and  by 
the  skill  with  which  he  managed  his  horse- 
artillery  on  the  Confederate  left  at  Sharpsburg 
(Antictam),  where  with  these  hard  fighters  he 
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powerfully  assisted  in  the  repulse  of  Sumner's 
gallant  charge. 

In  October  after  the  battle  of  Sharpsburg 
Stuart  led  his  bold  horsemen  to  Chambers- 
burg,  Pa.,  and  on  his  return,  thwarting 
every  effort  of  the  Federal  cavalry  to  intercept 
him.  passed  between  McClellan's  army  and 
Washington,  and  with  little  loss  recrossed  the 
Potomac  into  Virginia.  This  expedition  caused 
great  demoralization  in  the  Federal  cavalry,  and 
by  delaying  McClellan's  advance  gave  to  the 
Army  of  Northern  Virginia  several  weeks  for 
rest  and  preparation  against  a  new  invasion. 

After  the  mortal  wounding  of  "Stonewall* 
Jackson  and  the  disabling  of  A.  P.  Hill  on  2 
May  at  Chancellorsville,  Stuart  took  command 
of  Jackson's  corps  and  by  his  audacious  attack 
upon  greatly  superior  numbers  completed  the 
work  so  brilliantly  begun  by  Jackson.  When 
Lee  began  his  movement  into  Pennsylvania, 
Stuart,  after  defeating  the  Federal  cavalry  at 
Fleetwood,  or  Brandy  Station  (q.v.),  passed 
again  between  the  Federal  army  and  Washing- 
ton with  orders  to  meet  Early  at  York.  March- 
ing almost  without  rest  for  eight  days  and 
nights,  the  last  three  with  almost  constant  fight- 
ing, he  joined  Lee's  army  at  Gettysburg  (q.v.), 
bringing  with  him  a  large  train  of  captured  Fed- 
eral supplies.  On  the  third  day  of  the  battle 
he  made  a  fierce  attack  upon  the  cavalry  on 
the  Federal  right,  and  at  Williamsport,  on  the 
retreat,  came  up  in  time  to  drive  off  the  heavy 
odds  of  Federals,  who  were  making  a  desperate 
fight  to  capture  the  Confederate  train  so  brave- 
ly defended  by  General  Imboden.  On  5  May 
■  1864  he  guided  the  movement  of  A.  P.  Hill's 
corps  against  Grant's  advance,  on  the  7th  gave 
notice  to  Lee  of  Grant's  flank  march  to  Spott- 
sylvania  Court  House  and,  throwing  his  cavalry 
in  front  of  the  Federals,  delayed  them  until  the 
Confederate  infantry  could  be  thrown  across 
their  path.  When  Sheridan  attempted  to  make 
a  sudden  dash  into  Richmond,  Stuart  with  a 
part  of  the  cavalry  barred  his  way  at  Yellow 
Tavern  (q.v.),  and  saved  the  Confederate  capi- 
tal. But  he  received  a  mortal  wound,  of  which 
he  died  ne.\t  day  (12  May  1864)  in  Richmond. 
John  Esten  Cooke  has  written  thus  of  his  last 
moments :  "As  his  life  had  been  one  of  earnest 
devotion  to  the  cause  in  which  he  believed,  so  his 
last  hours  were  tranquil,  his  confidence  in  the 
mercy  of  heaven  unfailing.  When  he  was 
asked  how  he  felt,  he  said,  'Easy  but  willing  to 
die,  if  God  and  my  country  think  I  have  done  my 
duty.'  His  last  words  were:  'I  am  going  fast 
now;  I  am  resigned.  God's  will  be  done.*  As  he 
uttered  these  words  he  expired." 

In  every  battle  Stuart's  black  plume  had 
waved  in  the  advance.  In  every  arm  of  the  ser- 
vice he  had  won  the  highest  honors.  Gay  and 
rollicking  in  camp,  merry  on  the  march,  often 
calling  upon  Sweeny  to  ride  by  his  side  and 
thrum  upon  the  banjo  an  accompaniment  to  his 
merry  songs,  he  was  always  fully  awake  to  the 
demands  of  duty  and  equal  to  any  emergency. 
With  all  his  gayety  he  was  never  profane,  would 
not  play  cards,  was  one  of  the  purest  of  men,  a 
devoted  husband  and  father,  and  a  devout  Chris- 
tian. Consult  H.  B.  McClellan,  'The  Cam- 
paigns of  Stuart's  Cavalry'    (1885). 

Joseph  T.  Derry, 
Author  of  'History  of  Georgia.^ 


Stuart,  James  Francis  Edward,  the  Pre- 
tender, of  Scotland :  b.  Saint  James  Palace  10 
June  1688;  d.  Rome  I  Jan.  1766.  He  was  a  son 
of  James,  regent,  and  ^lary  of  Modena.  At  six 
months  he  was  conveyed  by  his  fugitive  mother 
to  Saint  Germains,  where  his  boyhood  was 
passed,  and  where,  on  his  father's  death  in  1701, 
he  was  proclaimed  his  successor.  In  an  attempt, 
in  March  1707.  to  make  a  descent  upon  Scotland, 
the  young  "Chevalier  de  Saint  George,"  as  he 
was  styled  by  his  adherents,  showed  some  gal- 
lantry, but  was  not  suft'ered  to  land  :  and  after 
his  return  he  served  with  the  French  in  the 
Low  Countries,  at  Malplaquet  receiving  a  sword- 
thrust  in  the  arm.  But  in  Mar's  ill-conducted 
rebellion  (see  J.\cobites)  he  showed  himself 
heavy,  spiritless,  even  tearful,  when,  too  late 
in  the  day,  he  landed  at  Peterhead  (22  Dec. 
1715),  and  sneaked  away  si.x  weeks  afterward 
from  Montrose.  France  was  now  closed  to  him 
by  the  treaty  of  Utrecht,  and  almost  all  the  rest 
of  his  faineant,  dissolute,  prayerful  life  was 
passed  at  Rome. 

Stuart,  John  McDonall,  .Australian  ex- 
plorer: b.  Dysart,  Fifeshire,  Scotland,  7  Sept. 
1818;  d.  London  5  June  1866.  He  was  educated 
in  Edinburgh,  where  he  engaged  in  business  for 
some  time.  In  1838  he  went  to  Australia  and 
accompanied  Sturt's  expedition  into  the  interior, 
1844-6.  In  1858  he  started  a  series  of  six  expe- 
ditions in  search  of  a  path  across  the  continent 
of  Australia.  The  first  had  no  noteworthy  re- 
sult :  but  on  the  second,  in  1859,  he  explored 
much  of  the  country  about  Lake  Torrens.  In 
i860  he  penetrated  to  the  centre  of  .Australia  and 
discovered  Mount  Stuart ;  and  at  last,  in  1862, 
his  si.xth  expedition,  succeeded  in  crossing  Aus- 
tralia near  the  centre  of  the  continent,  from 
south  to  north  and  back  again.  For  this  achieve- 
ment Stuart  was  granted  £2,000  and  1,000  square 
miles  of  land  by  the  Australian  government. 
He  wrote  'Explorations  in  Australia,'  edited 
and  published  by  W.  Hardman   (1864). 

Stuart,  Moses,  American  biblical  scholar 
and  theological  teacher :  b.  Wilton,  Conn.,  26 
March  1780;  d.  Andover,  Mass.,  4  Jan.  1852. 
He  was  graduated  at  Yale  in  1799;  studied  law, 
and  was  admitted  to  the  bar  in  1802 ;  was  tutor 
at  Yale  for  two  years :  studied  theology  with 
President  Dwight :  in  1806  became  minister  of 
the  First  Church  (Congregational)  in  New  Ha- 
ven ;  and  in  1809  entered  upon  his  life-work  as 
professor  of  sacred  literature  in  the  Andover 
(Mass.)  Theological  Seminary,  a  position  which 
he  held  until  1848.  In  the  encouragement  and 
direction  of  biblical  study  during  this  period 
his  influence  was  widely  felt,  as  it  also  was  in 
the  theological  discussions  of  the  time,  which  en- 
listed many  able  controversialists  of  various 
schools.  Alore  than  1,500  ministers  were  tlie 
recipients  of  his  teachings  at  the  seminary,  and 
many  pens  and  pulpits  aided  in  the  propagation 
of  his  views.  Besides  text-books  and  commen- 
taries relating  to  the  biblical  writings,  he  pub- 
lished: 'Elements  of  Interpretation.'  from  the 
Latin  of  Ernesti  (1822)  :  'Philological  View  of 
Modern  Doctrines  of  Geology'  (1836);  'Hints 
on  the  Prophecies'  (1842)  ;  'Critical  History 
and  Defense  of  the  Old  Testament  Canon' 
(184s)  ;  etc. 

Stuart,  Ruth  McEnery,  .American  author:     f 
b.   Avoyelles,   La.,    1856.     She   was   educated   in     ' 
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New  Orleans  until  1865  ;  removed  to  New  York 
in  1885.  Her  writings  include  'A  Golden  Wed- 
ding, and  Other  Tales'  ;  'Carlotta's  Intended, 
and  Other  Stories':  'The  Story  of  Babette'; 
'Solomon  Crow's  Christmas  Pockets';  'Pock- 
ets, and  Other  Tales'  ;  "Sonny'  ;  "The  Women's 
Exchange'  ;  etc. 

Stuar'tia,  a  genus  of  the  tea  family,  which 
eontains  ornamental  shrubs  and  trees,  found 
only  in  eastern  America  and  eastern  Asia. 
They  have  simple  membranous,  deciduous 
leaves,  which  turn  to  brilliant  autumnal  color- 
ing, and  solitary,  axillary  flowers.  These  blos- 
soms are  large  and  show3',  cup-shaped  and  like 
camellias.  They  have  usually  five  petals  and 
numerous  stamens ;  the  fruits  are  capsules, 
somewhat  woody  and  contain  lenticular  seeds, 
sometimes  winged.  The  two  American  white- 
flowered  species,  from  the  Southern  States  are 
5'.  malachodcndron,  bearing  the  largest  flowers 
of  the  genus,  and  6".  pcniagyna,  flowering  in  late 
spring  and  summer.  These  are  sometimes  cul- 
tivated, but  6".  pseiido-caincUia  is  more  widely 
known.  In  its  original  habitat,  mountainous 
Japan,  this  species  is  a  tall  tree,  with  smooth, 
bright-red  bark,  flaking  off  in  thin,  large  pieces. 
It  has  handsome,  elliptical,  dark-green  leaves, 
not  troubled  by  insects,  and  creamy-petaled 
flowers,  with  wavy  edges,  purple  filaments,  and 
orange  stamens.  Like  the  S.  pentagyna,  it  is 
hardy  as  far  north  as  Massachusetts. 

Stuart's      Raid      to      Chambersburg,      Pa. 

Early  in  October  1862  the  Army  of  the  Potomac, 
under  Gen.  McClellan,  was  encamped  on  the 
Maryland  side  of  the  Potomac,  its  infantry  from 
Hagerstown,  on  the  north,  to  beyond  the  Mo- 
nocacy,  on  the  south,  with  cavalry  on  both  flanks. 
■■\dvised  of  some  movements  in  the  Union  army, 
Gen.  Lee,  to  ascertain  the  nature  of  these  move- 
ments and  to  dirarrange  McClellan's  plans  for 
crossing  the  Potomac,  ordered  Gen.  J.  E.  B. 
Stuart,  on  8  October,  to  cross  the  Potoinac,  above 
Williamsport,  with  cavalry,  destroy  bridges  and 
railroads,  seize  horses,  do  all  the  damage  pos- 
sible and,  if  advisable  or  necessary,  recross  the 
Potomac  in  the  vicinity  of  Leesburg.  Stuart 
selected  1,800  men,  600  each  from  his  three  bri- 
gades, commanded  by  Gen.  Wade  Hampton, 
and  Cols.  W.  H.  F.  Lee  and  W.  E.  Jones.  At 
daylight  of  the  loth  he  crossed  the  Potomac 
at  McCoy's  Ford  above  Williamsport,  with 
slight  opposition,  captured  the  signal  station  at 
Fairvicw,  passed  Co.x's  Kanawha  division  near 
Clear  Spring,  taking  ten  stragglers  from  it,  and 
marched  northward  and  along  the  western  side 
of  the  Cumberland  Valley,  by  way  of  Mercers- 
burg  to  Chamljersburg,  where  he  arrived  at  8 
P.M.  and  passed  the  night.  In  the  morning  of 
the  nth  he  destroyed  the  railroad  depots  and 
such  military  supplies  as  could  be  found,  in- 
cluding 5,000  new  muskets,  pistols,  and  a  large 
amount  of  army  clothing;  captured  and  paroled 
280  sick  and  wounded  soldiers  in  hospital  ;  and 
seizing  over  500  good  cavalry  horses  in  the  sur- 
rounding ct)uutry,  and  leaving  the  town  quite 
early,  crossed  the  South  Mountain  to  Cashiown, 
where  he  turned  southward,  passed  to  the  west 
of  Gettysburg  and  through  Fairfield  to  Eninntts- 
burg,  and  thence  toward  the  Potomac.  All 
through  Pennsylvania  he  had  gathered  in  horses, 
but  none  were   taken   from    Maryland   farms  or 


towns.  He  passed  Emmittsburg  after  dark,  and 
during  the  night  pushed  on,  most  of  the  tinie  at 
a  trot,  through  Woodsborough,  Liberty,  New 
Market,  and  Monrovia,  where  he  cut  the  Balti- 
more and  Ohio  Railroad,  and  reached  Hyatts- 
town  early  on  the  12th,  and  continued  his  march 
to  Barnesville;  having  met  no  opposition.  As 
soon  as  it  became  known  that  Stuart  had 
crossed  the  Potomac  there  was  great  excite- 
ment. Gov.  Curtin  ordered  out  troops  at  Har- 
risburg;  Gen.  Wool  sent  troops  from  Baltimore 
to  Harrisburg  and  Chambersburg ;  Cox's  Kana- 
wha division,  which  was  on  the  way  from  the 
Army  of  the  Potomac  to  Clarksburg,  W.  Va., 
was  halted  at  Clear  Spring,  near  Hagerstown ; 
all  the  fords  of  the  Potomac  above  and  belcw 
Harper's  Ferry  were  carefully  guarded  by  in- 
fantry; and  two  brigades  of  infantry  were 
placed  on  cars,  with  steam  up,  at  the  railroad 
crossing  of  the  Monocacj',  near  Frederick,  ready 
to  move  at  once  to  the  point  where  Stuart  might 
cross  the  railroad.  -Infantry  was  placed  at  such 
points  back  from  the  river  as  it  was  supposed 
he  would  pass  on  his  return.  Averell's  cavalry 
was  ordered  down  from  near  Hancock,  and 
Pleasonton's  cavalry,  then  near  Hagerstown, 
was  started  in  pursuit.  McClellan  was  sure 
that  Stuart's  escape  was  impossible.  Stuart 
heard  of  the  preparations  to  intercept  him, 
through  a  captured  courier  carrying  a  despatch, 
and  having  skilfully  avoided  Pleasonton's  cav- 
alry, pushed  on  through  Barnesville,  passed 
through  Stoneman's  division  of  Union  troops 
lying  between  Poolesville  and  the  mouth  of  the 
Monocacy,  and  sent  the  head  of  his  column,  un- 
der Col.  Lee,  to  secure  a  crossing  of  the  Po- 
tomac, at  White's  Ford,  while  with  the  rear- 
guard he  held  in  check  Pleasonton,  who  was 
advancing  from  the  Monocacy.  Col.  Lee  found 
White's  Ford  guarded  by  a  part  of  the  9glh 
Pennsylvania  infantry,  strongly  posted  on  a 
bluff  commanding  the  ford,  and  he  summoned 
it  to  surrender,  but  met  with  no  response,  and 
at  the  end  of  15  minutes  opened  with  artillery 
and  advanced  his  skirmishers;  upon  which  the 
Union  infantry  retreated  and  Lee  seized  the 
crossing.  Stuart,  who  had  been  engaging  Pleas- 
onton with  artillery,  followed  Lee  and  in  a 
short  time  had  crossed  the  river,  with  over  1,200 
horses  from  the  farms  of  Pennsylvania,  and 
some  prisoners,  30  of  whom  were  "'public  func- 
tionaries and  proininent  citizens,"  to  be  held  as 
hostages  for  citizens  of  the  Confederacy  who 
had  been  arrested  and  imprisoned.  In  the  entire 
expedition  Stuart  had  but  one  man  wounded; 
two  men  were  captured.  From  the  time  of  leav- 
ing Chambersburg  until  he  reached  the  Virginia 
shore  at  noon  of  the  12th  Stuart  had  marched 
more  than  80  miles ;  and  during  the  same  period 
Pleasonton  had  marched  about  the  same  dis- 
tance. The  result  of  the  exjiediliiin  was  very 
gratifying  to  Lee,  for  Stuart  brought  him  valu- 
able information;  but  it  was  mortifying  to  the 
Union  officers  to  know  that  Stu-Trt  had  suc- 
ceeded in  riding  for  a  second  time  clear  around 
the  .'\rmy  of  the  Potomac,  and  it  delayed  the 
movement  of  McClellan.  who  says  that  the  ex- 
hausting service  in  chasing  Stuart  "completely 
broke  down  nearly  all  the  cavalry  horses,  and 
rendered  a  remount  absolutely  indispen.sable  be- 
fore we  could  advance  on  the  cnemv."  Con- 
sult:    'Ofl"icial     Records,'     Vol.     XIX'.;     AHan. 
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'Army  of  Northern  Virginia  in  1862'  ;  IMcClel- 
lan,   <Life  of  Gen.  J.  E.  B.  Stuart.' 

E.   A.   C.^RM.^.N. 

Stuart's  Ride  Around  the  Army  of  the 
Potomac  on  the  Chickahominy.  While  Gen. 
Lee  was  making  arrangements  in  June  1S62 
to  bring  "Stonewall"  Jackson  from  the  Sheiian- 
doah  Valley,  to  unite  with  the  army  at  Rich- 
mond in  a  blow  upon  McClellan,  he  ordered  Gen. 
J.  E.  B.  Stuart,  commanding  his  cavalry,  to 
make  an  e.xpedition  around  the  right  and  to 
the  rear  of  McClellan's  army  to  ascertain  its 
position  and  movements.  Stuart  made  a  verbal 
suggestion  that  it  was  possible  to  ride  clear 
around  McClellan,  and  he  was  permitted  to  use 
his  discretion  in  the  matter.  With  portions  of 
the  1st,  4th,  and  9th  Virginia  cavalry,  under 
Cols.  Fitzhugh  Lee  and  W.  H.  F.  Lee,  two 
squadrons  of  the  Jet¥  Davis  Legion,  under  Lieut. - 
Col.  W.  T.  Martin,  and  a  section  of  artillery  un- 
der Lieut.  Breathed,  in  all  about  1,200  men,  Stuart 
started  from  near  Kelly's  Station,  on  the  north 
bank  of  the  Chickahominy,  on  the  morning  of 
12  June  1862,  and  marched  northward,  west  of 
the  Richmond  and  Fredericksburg  Railroad  and 
parallel  to  it,  bivouacking  at  night  near  the 
railroad  bridge  over  the  South  Anna,  22  miles 
from  Richmond.  No  fires  were  permitted  at 
night,  nor  bugle-call  in  the  morning,  when  he 
turned  toward  Hanover  Court  House.  At  the 
Court  House  was  a  detachment  of  Union  cavalry, 
which  Stuart  endeavored  to  surround  and  cap- 
ture, but  it  escaped  in  the  direction  of  Me- 
chanicsville.  and  Stuart  kept  on  in  the  direction 
of  Hawes'  Shop  and  Old  Church.  Soon  after 
he  left  the  Court  House  a  squadron  of  the  Fifth 
L'nited  States  cavalry,  under  Lieut.  Lieb,  was 
encountered,  which  fell  slowly  back  toward  Old 
Church,  from  which  it  had  advanced  that  morn- 
ing on  a  reconnoissance.  Stuart  followed 
cautiously,  took  some  prisoners,  crossed  'I'oto- 
potomoy  Creek,  and  was  nearing  Old  Church 
when  he  met  Capt.  W.  B.  Royall,  who,  in- 
formed of  his  approach,  had  marched  from  Old 
Church  and  joined  his  squadron  to  Lieb's, 
making  not  to  exceed  125  men.  Stuart  ordered 
a  charge,  which  was  led  by  Capt.  Latane,  of 
the  9th  Virginia  cavalry.  The  contest  was  short 
and  severe,  sabres  being  freely  used ;  Latane 
was  killed  and  a  few  men  wounded ;  Royall 
was  wounded  by  several  sabre-cuts ;  and  the 
LTnion  cavalry  was  driven  back  and  with  diffi- 
culty partially  rallied  by  Lieb.  Stuart  pressed 
on,  drove  Lieb,  captured  and  destroyed  Royall's 
camp,  and  took  some  prisoners.  He  had  ful- 
filled his  orders  by  passing  entirely  around 
McClellan's  right,  and  had  gained  sufficient  in- 
formation for  Gen.  Lee's  purposes:  but  instead 
of  returning,  he  determined  to  cut  McClellan's 
communications,  go  entirely  around  his  army, 
make  him  "tremble  in  his  boots,"  cross  the 
Chickahominy  beyond  his  left  at  Forge  Bridge, 
and  reach  Richmond.  Two  squadrons  were  sent 
to  the  left  to  Garlick's  Landing,  on  the  Pa- 
munkey,  and  destroyed  two  loaded  transports  and 
some  wagons,  killing  two  men  and  taking  some 
prisoners;  while  Stuart  with  the  main  body 
marched  to  Tunstall's  Station  of  the  York  River 
Railroad,  surprised  and  captured  the  guard  of 
15  or  20  men,  overhauled  a  number  of  wagons, 
and  fired  into  a  passing  railroad  train,  killing 
three   men   and   wounding  eight.     The  railroad 


bridge  over  Black  Creek,  near  by.  was  burned, 
also  several  wagons  and  some  public  stores, 
when  Stuart  marched  by  moonlight  to  Talleys- 
ville,  where  he  halted  nearly  four  hours,  and 
at  midnight  resumed  his  march  for  Forge 
Bridge,  which  was  reached  at  daylight  of  the 
iSth.  The  bridge  was  gone,  and  the  river  too 
high  for  fording.  Some  crossed  by  swimming; 
but  the  debris  of  an  old  bridge  was  found; 
there  was  a  warehouse  near  by,  which  was  torn 
down,  and  Lieut.  Burke,  with  a  party,  was  set 
to  work  to  build  a  bridge.  Stuart  says :  "A 
foot-bridge  was  soon  improvised,  and  the  horses 
were  crossed  over  as  rapidly  as  possible  by 
swimming.  Burke's  work  progressed  like  magic, 
in  three  hours  it  was  ready  to  bear  artillery 
and  cavalry,  and  as  half  the  latter  had  not  yet 
crossed,  the  bridge  enabled  the  whole  to  reach 
the  other  bank  by  6  p.m.  Another  branch  of  the 
Chickahominy  still  further  on  was  with  difficulty 
forded,  and  the  march  was  continued  without 
interruption  to  Richmond."  Besides  the  property 
destroyed,  Stuart  reports  that  he  took  into 
Richmond  with  him  165  prisoners,  260  mules, 
harness,  etc.  The  only  one  killed  in  his  com- 
mand was  Capt.  Latane,  and  but  few  were 
wounded.  The  whole  aflfair  was  very  mortifying 
to  McClellan.  The  orders  given  for  pursuit  of 
Stuart  came  from  four  or  five  general  officers, 
and  were  so  conflicting  that  movement  was 
paralyzed.  The  expedition  confirmed  Gen.  Lee 
in  his  plan  of  bringing  Jackson  down  on  Mc- 
Clellan's right.  See  Penixsul.^r  C.\mp.\ign  of 
1862;  Seven  D.\ys'  B.\ttles. 

e.  a.  carman. 

Stubbes,  John,  English  author:  b.  about 
1541  ;  d.  about  1600.  He  is  celebrated  as  the 
author  of  a  pamphlet  entitled  *The  Discoverie 
of  a  Gaping  Gulf,  wherein  England  is  like  to 
be  swallowed  by  another  French  Marriage* 
(1579),  directed  against  Elizabeth  at  the  time 
when  negotiations  for  her  hand  were  being 
made  by  the  Duke  of  Anjou.  For  this  pre- 
sumption he,  together  with  his  printer,  had  his 
right  hand  cut  off. 

Stubbes,  Philip,  English  author:  b.  about 
1555  ;  d.  London  about  1610.  He  was  educated 
at  Cambridge,  and  in  1581  began  to  write  a 
series  of  ballads  and  other  pamphlets  directed 
against  the  sinful  practices  of  various  persons 
whose  conduct  did  not  reach  his  puritanical 
standard,  and  later  published  a  broadside 
against  the  English  public,  entitled,  <  A  View  of 
Vanitie  and  Alarum  to  England,  or  Retrait  from 
Sinne.'  This  was  followed  by  his  more  am- 
bitious and  better  known  arraignment  of  the 
world  in  general,  which  he  called  'The  Anato- 
mic of  Abuses,  conteyning  a  Discoverie  or 
Briefe  Summarie  of  such  Notable  Vices  and 
Imperfections  as  now  raigne  in  many  Christian 
Countreyes  of  the  World,'  which  was  published 
in  1583.  His  later  diatribe  ^A  Chrystal  Glasse 
for  Christian  Women'  (1591)  was  still  more 
widely  known. 

Stubbs,  stubz,  Charles  'William,  English 
Anglican  clergyman  and  author :  b.  Liverpool 
3  Sept.  1845.  He  was  educated  at  Cambridge, 
took  holy  orders  and  was  vicar  of  Granbor- 
ough,  1871-84;  of  Stokenham,  Devonshire, 
1884-8 ;  and  rector  of  Wavertree,  Liverpool, 
1888-94.  Since  the  last  named  date  he  has 
been  dean  of  Ely.    He  has  been  select  preacner 
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at  Cambridge,  1881-95,  at  Oxford,  1883  and 
1898,  and  at  Harvard,  1900.  He  has  traveled 
and  lectured  extensively  in  the  United  States, 
and  has  published  *  Christ  and  Democracy' 
(1883):  'For  Christ  and  City>  (1890);  <A 
Creed  for  Christian  Socialists'  (1896)  ;  'The 
Social  Teaching  of  the  Lord's  Prayer'   (1900). 

Stubbs,  William,  English  prelate  and  his- 
torian :  b,  Knnresborough.  Yorkshire,  21  June 
1825;  d.  Oxford  22  April  1901.  He  was  edu- 
cated at  Oxford  University,  took  Anglican  or- 
ders in  1848,  and  was  vicar  of  Navestock, 
Essex,  1850-60.  He  was  librarian  of  Lam- 
beth Palace  1862-8  and  regius  professor  of 
modern  history  at  Oxford  1866-84.  I"  1869  he 
became  curator  of  the  Bodleian  Library,  and 
was  rector  of  Cbolderton,  Wiltshire,  1875-84. 
He  became  in  1879  canon  residentiary  of  Saint 
Paul's,  in  1884  bishop  of  Chester,  and  in  1888 
bishop  of  Oxford.  He  edited  many  valuable 
historical  works  in  the  Rolls  Series,  including 
'Chronicals  and  Memorials  of  the  Reign  of 
Ricliard  L'  (1864-5);  'Gesta  Regis  Henrici 
n.'  (1867)  :  'Chronicle  of  Roger  Hoveden' 
(■1872-3);  'Memorials  of  Saint  Dunstan' 
(1874);  and  'Opera  Radulphi  de  Diccto' 
(1876),  but  is  best  known  by  his  'Constitutional 
History  of  England'  (1874-8),  a  work  which 
is  well  nigh  indispensable  to  the  student  of  Eng- 
lish history.  Among  other  works  of  his  are: 
'The  Early  Plantagenets'  (1S76)  ;  'Seventeen 
Lectures  on  the  Study  of  Mediaeval  and  Modern 
History'    (1886). 

Stuc'co,  in  architecture,  a  composition  of 
white  marble  pulverized  and  mixed  with  plas- 
ter of  lime,  which,  being  sifted  and  wrought 
up  with  water,  is  used  like  common  plaster. 
Architectural  and  sculptural  ornaments,  such  as 
fruits,  flowers,  garlands,  festoons,  etc.,  are 
made  of  it.  In  the  interior  of  buildings  stucco 
work  is  generally  applied  to  the  ceilings  of 
apartments,  the  moldings,  etc.  On  the  exterior 
it  should  be  confined  to  those  parts  which 
are  not  much  exposed  to  the  rain.  In  some 
countries  a  stucco  of  common  mortar  and  of 
plaster  is  applied  to  the  outside  of  houses,  and 
is  extremely  durable. 

Stiick,  Franz,  German  painter :  b.  Tetten- 
weis.  Lower  Bavaria.  23  Feb.  1863.  He  received 
his  early  art  training  in  the  academy  at  Munich 
and  exhibited  striking  and  original  talent  by 
his  fantastic  and  grotesque  designs,  many  of 
them  furnished  as  illustrations  to  the  'Flicgcnde 
Blatter,'  as  book  covers,  vignettes  for  pro- 
grammes, etc.  In  1889  he  made  his  debut  as  a 
painter  in  oils  with  'The  Seraph  at  the  Gate  of 
Paradise'  ;  and  numerous  other  biblical,  mytho- 
logical, and  allegorical  works  followed  which 
attracted  attention  by  their  combination  of  mys- 
tical symbolism  with  strength  of  expression 
and  spiritual  intensity.  His  chief  works  are: 
'Lucifer'  ;  'The  Expulsion  from  Paradise'  ;  a 
'Picta';  'The  Crucifixion';  etc.  He  has  also 
produced  several  statuettes  and  bronze  figures, 
and  is  professor  royal  in  the  Munich  .'Xcademy. 

Studebaker,  Henry,  b.  East  Berlin,  Pa., 
5  Oct.  1826:  Clement,  b.  Gettysburg,  Pa.,  12 
March  1831  ;  John  Mohler,  b.  Gettysburg,  Pa., 
10  Oct.  1833;  Peter  E.,  b.  Ashland,  Ohio,  i 
April  1S36;"  jACoii  F..  b.  Ashland,  Ohio,  26  May 
1844.  Henry  and  Clement,  having  received  a 
common    school    education    and    having   learned 


their  father's  trade,  wagon-making,  moved  from 
Ashland,  Ohio,  in  1852,  and  settled  in  South 
Bend,  Ind.  Here  they  opened  a  blacksmith 
shop,  shod  horses,  built  two  wagons  the  first 
year,  and  laid  the  foundation  for  their  greater 
successes.  Tlieir  cash  capital  and  stock  in 
trade  was  $68.  In  1858  Henry  retired  from  the 
firm  of  H.  &  C.  Studebaker,  his  interest  being 
purchased  by  John  Mohler.  the  third  son.  for 
$5,200.  A  few  years  later  Peter  E.  joined  his 
brothers  and  located  the  first  repository  for  the 
sale  of  their  output  at  Saint  Joseph,  Mo.  In 
1868  they  were  incorporated  as  a  stock  company, 
capital  $75,000.  As  the  business  grew,  Jacob  F.. 
the  youngest  brother,  was  taken  into  the  firtn. 

In  1872  their  frame  factory  north  of  the 
Lake  Shore  &  Michigan  Southern  Railway  was 
completely  destroyed  by  fire,  entailing  a  loss  of 
$80,000.  N.ew  works  were  immediately  erected 
south  of  the  railroad,  on  the  present  site.  In 
1874  the  works  were  again  burned  to  the  ground, 
the  loss  amounting  to  $350,000,  including  2,400 
wagons ;  but  out  of  the  ashes  grew  a  modern 
factory,  splendidly  equipped  with  improved  fa- 
cilities, almost  doubling  the  former  output  in 
capacity  and  making  all  types  of  vehicles.  These 
works  are  now  the  largest  wagon  and  carriage 
manufactory  in  the  world,  covering  more  than 
100  acres  ;  employing  more  than  3.000  workmen  ; 
using  more  than  50,000.000  feet  of  lumber,  and 
thousands  of  tons  of  refined  bar  iron  and  steel  ; 
manufacturing  and  selling  more  than  100,000 
vehicles  of  all  descriptions  in  a  single  year, 
besides  a  large  output  of  harness  and  saddlery. 

Study  of  Education,  The.  The  study  of 
education  is,  on  the  one  band,  the  study  of  a 
profession  —  the  profession  of  the  teacher,  of 
whatever  grade ;  and,  on  the  other,  the  study  of 
a  social  force  —  the  force  that  preserves  and 
improves  the  civilization  of  each  generation,  and 
transmits  it  to  the  next  —  and  of  the  institu- 
tions which  society  has  developed  for  the  or- 
ganization and  administration  of  this  force.  It 
goes  without  saying  that  these  two  aspects 
of  the  Study  of  Education  are  not  independent  of 
each  other.  Further,  it  is  clear  that  the  study  is 
either  a  professional  or  a  "liberal"  study  in  ac- 
cordance with  the  object  with  which  it  is  put- 
sued.  In  this  article  no  pains  will  be  taken  !o 
keep  these  two  aspects  of  the  subject  distinct. 
The  context  will  make  clear  which  aspect  is 
under  consideration,  and  also  when  both  aspects 
are  considered  together. 

The  systematic  study  of  education  is  now 
carried  on  in  the  United  States  chiefly  in  normal 
schools  (state,  city,  or  private)  and  in  col- 
leges and  universities.  Less  extended  but  often 
valuable  opportunities  for  the  study  of  educa- 
tion arc  often  afforded  by  classes  in  a  few  high 
schools  and  academies,  and  by  some  other  insti- 
tutions :  as,  for  example,  training  schools  for 
kindcrgartners ;  some  departments  of  the  so- 
called  "Institutes"  (like  Drexel  Institute  of 
Philadelphia,  Pratt  Institute  of  Brooklyn)  :  and 
by  "Teachers'  Institutes."  Teachers'  institutes 
are  carried  on  in  towns  or  counties,  for  a  few 
days  or  weeks,  usually  during  the  long  summer 
vacation,  and  commonly  receive  support  from 
the  State  treasury  ;  they  have  been  described  as 
normal  schools  with  very  short  courses  of  study. 
This  article  deals  only  with  the  study  of  educa- 
tion in  normal  schools,  and  in  colleges  a.id 
universities;   because   the   work    done    bv   Ihcvii 
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is  typical,  and  sufficiently  comprehensive  to 
cover  the  special  work  done  in  the  other  insti- 
tutions mentioned.  It  may  be  said,  however, 
that,  in  general,  the  normal  school  aims  only  at 
the  professional  study  of  education ;  that  the 
college  or  university  department  of  education 
aims  at  both  a  professional  and  a  "liberal"  study 
of  the  subject,  but  of  a  higher  grade  than  that 
of  the  normal  school ;  and  that  the  university 
"School  of  Education"  aims  at  a  professional 
study  of  education  only,  but.  at  present,  of  the 
grades  undertaken  by  both  the  normal  schools 
and  the  university  departments  of  education. 
University  schools  of  education  are  of  very 
recent  origin,  and  very  few  in  number.  Ex- 
amples are  the  School  of  Education  of  the  Uni- 
versity of  Chicago,  and  of  the  University  of 
Missouri,  and  "Teachers'  College"  of  Columbia 
University. 

Normal  Schools. —  The  systematic  study  of 
education  in  this  country  has  a  rather  brief  his- 
tory. Although  some  beginnings  had  been 
made  in  the  academies  of  New  York  and  New 
England,  the  study  of  education  really  began  in 
the  State  normal  schools  for  the  training  of  ele- 
mentary school  teachers,  of  which  the  first  was 
founded  in  Lexington,  Mass.,  in  1839.  It  began 
there  with  the  study  of  methods  of  teaching  the 
common  branches  of  .he  elementary  school  cur- 
riculum, and  the  methods  of  governing  or  man- 
aging a  class  or  a  school.  That  is  to  say,  the 
study  of  education  began  with  the  study  of 
methods.  For  a  long  time  the  study  of  methods 
comprised  the  whole  of  the  study  of  education, 
although  it  did  not  cover  the  whole  work  of  the 
normal  schools.  Most  of  these  schools  gave, 
from  the  very  beginning,  and  most  of  them  still 
give,  more  attention  to  the  study  of  the  branches 
that  the  prospective  teachers  are  to  teach,  and 
to  extending  the  range  of  their  scholarship  be- 
yond those  branches,  than  they  gave  and  give  to 
the  study  of  methods.  At  the  same  time  they 
naturally  emphasized  the  study  of  methods 
from  the  beginning,  and  they  still  do  so.  This 
was  natural,  and,  within  reasonable  limits,  de- 
sirable. It  happened,  however,  that  many  nor- 
mal schools  pursued  the  study  of  methods  with 
such  exaggeration  of  emphasis  and  such  minute- 
ness of  detail  that  they  are  chiefly  responsible 
for  the  development  of  an  erroneous  conception 
— -namely,  that  the  study  of  education  is  still 
practically  identical  with  the  study  of  methods ; 
and  this  conception  has  done  much  to  discredit 
the  proper  study  of  education  and  to  prevent  its 
appropriate  development.  How  narrow  and  in-- 
adequate  this  conception  is  has  already  been 
suggested.  It  is  not  strange  that  the  normal 
schools  should  emphasize  the  study  of  methods. 
Their  function  is  to  train  teachers ;  and  to  teach 
w-ell  and  govern  wisely  is  the  first  duty  of  the 
teacher.  But  a  good  teacher  not  merely  pos- 
sesses a  good  method ;  he  uses  that  method  with 
discriminating  insight  into  its  efficacy,  and  with 
careful  adaptation  to  the  needs  of  every  pupil. 
He  not  only  commands  the  technique  of  his  art, 
but  he  understands  the  principles  on  which  his 
art  is  based,  and  has  a  clear  conception  of  the 
ends  which  his  methods  are  to  serve.  Moreover, 
the  study  of  methods  was,  too  often,  merely  the 
study  of  a  particular  way  of  doing  a  particular 
thing  —  how  to  teach  reading,  spelling,  writing, 
arithmetic,  and  so  on ;  or  how  to  secure  con- 
formity to  this,  that  or  the  other  rule  of  con- 


duct; and  this  was  (and  is  still)  too  often  done 
in  such  a  way  as  to  convey  the  impression  to  the 
neophyte  that  there  is  no  other  correct  way. 
The  tendency  of  such  instruction  is,  of  course, 
to  mechanize  and  not  to  vitalize  instruction.  In 
the  hands  of  the  less  capable  the  study  of  edu- 
cation becomes  under  such  circumstances  the 
inculcation  of  a  mere  routine;  individual  initia- 
tive and  self-criticism  are  suppressed  or  dis- 
couraged. In  the  hands  of  the  more  capable  the 
result  is  not  so  bad ;  but  even  in  their  hands  the 
study  of  methods  is  elevated  into  an  impor- 
tance that  enables  it  to  obscure  other  funda- 
mental aspects  of  the  study  of  education  and  of 
the  right  training  of  teachers.  Instruction  in 
methods  did,  however,  develop  systematic  teach- 
ing where  before  there  had  been  loose  or  hap- 
hazard procedure.  By  and  by,  the  teachers 
trained  in  the  normal  schools  proved  their 
superiority  over  their  untrained  predecessors 
and  contemporaries.  The  normal  school  study 
of  education,  in  spite  of  its  narrowness,  did 
bear  good  fruit.  But  the  results  w-ere  still  un- 
satisfactory. The  means  and  methods  of  edu- 
cation were  studied,  but  the  tendency  to  use 
them  blindly  and  mechanically  was  too  obvious 
to  be  overlooked.  The  study  of  education,  thus 
far,  had  not  penetrated  to  the  root  of  tlic  matter. 
The  conventional  scheme  of  education  as  ex- 
pressed in  existing  programmes  ("courses")  of 
study,  and  equally  conventional  methods  of 
teaching  and  discipline,  had  been  accepted  with- 
out critical  analysis  of  what  it  was  all  for,  and 
to  what  extent  the  means  and  methods  em- 
ployed were  adapted  to  the  nature  of  the  chil- 
dren to  be  taught  and  to  the  demands  of  mod- 
ern life.  Accordingly,  it  began  to  be  clear  that 
the  study  of  education  must  mean  more  than  the 
study  of  methods  —  the  devices  of  teaching  and 
governing.  It  was  perceived  that  the  mere 
acquisition  of  these  devices  often  failed  to  im- 
part life  and  purpose  to  the  teacher's  work. 
Gradually  it  was  perceived  that  what  was  lack- 
ing in  the  study  of  education  was  the  assimila- 
tion of  guiding  principles  which  should  forever 
prevent  the  teacher  from  conceiving  his  work 
as  a  mere  routine,  but  should  enable  him  to  con- 
ceive it  throughout  as  a  rationalized  endeavor.  It 
was  natural  that  these  guiding  principles  should 
be  sought,  first  of  au.  in  psychology,  which,  as 
the  science  of  mind,  mu.st  reveal  the  process  of 
learning;  and  by  implication  must  therefore 
give  an  insight  into  the  process  of  teaching. 
"As  we  learn,  so  must  we  teach."  Moreover, 
the  Prussian  normal  schools,  which  had  served 
as  models  for  our  own.  had  long  incorporated 
the  study  of  psychology  into  their  programmes 
of  study,  and  this  feature  of  their  programmes, 
which,  to  be  sure,  had  also  found  its  way  into 
our  own  but  had  been  without  special  signifi- 
cance, was  now  seized  upon  as  the  chief  source 
of  the  guiding  principles  we  were  seeking.  This 
was  about  1885.  Before  that  time  psychology 
or  "mental  philosophy"  had  been  pursued  in  our 
normal  schools  as  an  independent  study  with- 
out vital  relations  to  the  study  of  education. 
Now,  however,  this  relation  was  perceived,  and 
an  extraordinary  devotion  to  psychology  as  the 
key  to  all  educational  problems  was  the  result. 
Before  long,  also,  certain  phases  of  psychology 
or  particular  psychological  theories,  notably  the 
Herbartain  theory  of  "apperception"  and  the 
derived  theories  of  the  "concentration"  or  "cor- 
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relation"  of  studies,  were  heralded  as  the  very 
gospel  of  educational  salvation.  There  is  truth 
in  the  theory  of  apperception  and  of  the  cor- 
relation of  studies ;  but  these  theories  were  pur- 
sued and  applied  for  a  time  with  such  extrava- 
gant and  misguided  enthusiasm,  particularly  in 
the  Middle  West,  that  they  became  "fads";  and 
many  sins  were  committed  in  their  names  by 
large  numbers  of  well-meaning  but  not  well-in- 
formed teachers  and  other  students  of  educa- 
tion. Naturally,  also,  educational  charlatans 
saw  their  opportunity  in  this  conspicuous  pop- 
ularity of  psychology,  and  were  not  slow  to 
grasp  a  profit  from  it  by  the  sale  of  their  wares 
in  the  form  of  lectures  and  books ;  and  much 
useless  or  misleading  talk  and  trivial  and  un- 
scientific psychological  literature  was  abroad  in 
the  land. 

The  most  extravagant  development  of  the 
study  of  psychology  by  students  of  education  was 
"child  study,"  which  swept  the  country  over  from 
border  to  border  a  few  years  ago.  Parents, 
teachers,  or  other  students  of  education  were 
discredited  unless  they  endeavored,  themselves, 
to  make  some  contribution  to  the  psychology  of 
childhood ;  and  these  contributions  were  actu- 
ally attempted  by  teachers  of  all  grades,  and  by 
other  persons  of  all  degrees  of  intelligence. 
This  excitement  was,  however,  short-lived;  it 
lasted  10  years  at  most.  This  was  because  a 
large  part  of  the  data  which  had  been  so  en- 
thusiastically collected,  together  with  most  of 
the  "scientific"  conclusions  to  which  it  was  al- 
leged they  pointed,  were  utterly  discredited  or 
held  in  slight  esteem  by  the  real  psychologists. 
This  result  was  inevitable.  The  psychology  of 
childhood  can  be  developed  as  a  science  only  by 
persons  trained  for  that  purpose,  just  as  physi- 
cal science  cannot  be  developed  by  iintrained  ob- 
servers, but  only  by  trained  scientists.  It  was 
then  seen  that  the  chief  advantage  to  be  derived 
from  the  study  of  children  by  untrained  ob- 
servers was  the  effect  on  the  observers  them- 
selves. Not  to  extend  the  boundaries  of  the 
science  of  psychology,  but  to  interest  the  ob- 
servers in  children,  to  enable  them  to  get  into 
relation  with  child-life  —  that  is  the  real  value 
of  child-study  for  most  persons,  .^.nd  wherever 
this  conception  of  its  value  prevails  the  study  of 
children  is  to-day  renderiqg  good  service  to  stu- 
dents of  education.  The  acute  stage  of  extrav- 
agant devotion  to  psychology  as  a  part  of  the 
study  of  education  is  now  happily  past;  and 
only  good  can  be  expected  of  the  .saner  pursuit 
of  it  which  is  fast  becoming  the  rule.  From 
the  foregoing  it  is  already  clear  that  far  more 
was  expected  of  psychology  than  could  be  real- 
ized. But  more  needs  to  be  said  on  this  point. 
Psychology  is  even  now  in  its  formative  stage 
as  a  natural  science,  and  20  years  ago  was 
just  emerging  from  its  thralldom  to  meta- 
physics, ft  was,  however,  assumed  to  be  a 
perfected  science  —  a  complete  and  accurate 
account  of  mental  phenomena  and  their  interde- 
pendence:  and  hence  the  extravagant  expecta- 
tions entertained  of  its  value  in  giving  insight 
into  educational  problems  and  a  command  over 
teaching  processes.  These  expectations  could 
not  be  realized;  for,  as  has  just  been  said,  psy- 
chology is  still  a  formative  science,  and  cannot 
therefore  guarantee  the  complete  insight  into 
mental  life  —  especially  the  mental  life  of  chil- 


dren, which  it  was  believed  to  yield ;  and  even 
if  it  were  to-day  all  that  it  was  then  thought  to 
be  —  a  perfected  science  of  mental  life,  and  par- 
ticularly of  mental  development  —  the  acquisi- 
tion of  that  science  would  not  necessarily  ensure 
technical  skill  on  the  part  of  the  teacher.  In- 
sight and  the  practical  application  of  insight  arc 
two  very  different  things.  Nevertheless,  the 
widespread  devotion  to  the  study  of  psychology 
in  normal  schools  and  by  teachers  was  a  great 
gain  to  the  study  of  education.  It  established 
the  fact,  once  for  all,  that  methods  of  teaching 
and  governing  have  a  rational  basis  in  the  con- 
stitution of  human  nature,  and  that  it  is  the 
duty  of  the  student  of  education  and  the  teacher 
to  ascertain  what  this  basis  is  as  nearly  as  he 
can. 

The  study  of  education  in  normal  schools 
had  now  progressed  beyond  the  study  of  meth- 
ods, as  mere  devices,  to  a  study  of  these  de- 
vices as  based  on  the  nature  of  the  minds  sub- 
jected to  them.  That  is  to  say,  the  study  of 
education  had  gradually  come  to  include  "edu- 
cational psychology,"  and  in  particular  the  psy- 
chology of  childhood  or  "genetic  psychology." 
Meanwhile,  again  following  the  lead  of  the 
Prussian  normal  schools,  light  for  the  path  of 
the  student  of  education  was  also  sought  in  the 
records  of  the  past.  The  history  of  education 
was  appealed  to  for  guidance  in  solving  con- 
temporary problems  of  teaching  and  governing. 
It  was  only  natural  that  a  narrow  conception  of 
the  significance  of  the  history  of  education 
should  have  been  entertained ;  because  the  study 
Df  education  itself  was  still  quite  generally  in- 
terpreted as  the  study  of  methods.  Naturally, 
therefore,  educational  biography,  and  "educa- 
tional classics"  or  monographs  setting  forth  the 
educational  theories  of  individuals  of  the  past  — 
both  usually  without  reference  to  their  social 
setting  in  the  general  history  of  their  time  — 
constituted  nearly  all  that  was  studied  as  the 
history  of  education.  In  spite  of  this  narrow 
interpretation  of  the  history  of  education,  the 
study  of  that  subject,  like  the  study  of  psychol- 
ogy, was  a  great  gain  to  the  study  of  education. 
The  recognition  of  the  kinship  of  contemporary 
education  with  that  of  the  past  necessarily 
broadened  and  dignified  the  conception  gener- 
ally entertained  of  the  meaning  of  education 
itself,  and  naturally  enhanced  the  value  of  the 
study  of  that  subject.  For,  although  the  history 
of  education  was,  at  first,  inadequately  con- 
ceived and  taught,  it  was  inevitable  that  it 
should,  ere  long,  be  recognized  at  its  true  value, 
namely,  as  a  part  of  general  history;  and  hence 
that  the  student  of  education  should  come  to 
realize  that  in  studying  the  history  of  education 
he  was  studying  nothing  less  than  the  history 
of  culture.  This  true  conception  of  the 
history  of  education  is,  however,  of  very 
recent  develoi)ment.  Although  some  of  the 
normal  schools  have  contributed  to  its  de- 
velopment, most  of  them  still  adhere  to 
the  older  conception ;  and  it  has  remained  for 
colleges  and  universities  to  give  form  and  sub- 
stance to  the  new  conception,  and  to  dissemi- 
nate it.  Meanwiiile,  also,  the  study  of  education 
was  gradually  extended  to  include  an  examina- 
tion into  the  adequacy  and  effectiveness  of 
schools  and  studies  as  a  means  of  promoting  the 
normal  development  of  each  individual  as  an 
individual,  and  also  as  a  means  of  adapting  him 
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tu  the  civilization  of  his  time  — the  twofold  aim 
of  all  general  education ;  and  this  questioning, 
together  with  the  formulation  of  the  more  or 
less  satisfactory  replies  made  to  it,  sometimes 
alone,  but  more  commonly  closely  associated 
with  educational  psychology,  constitutes  what  is 
now  often  called  "Science  of  Education,"  "Phi- 
losophy of  Education,''  or  more  appropriately 
"Educational  Theory"  or  "General  Principles  of 
Education."  In  the  light  of  the  foregoing  de- 
scription of  the  historical  development  of  the 
study  of  education  in  normal  schools,  the  pres- 
ent scope  and  aims  of  that  study  in  those 
schools  may  be  briefly  summarized  as  follows : 
It  includes  (i)  Theory  of  Education  or 
General  Principles  of  Education,  sometimes 
called  "Science  of  Education"  or  "Philosophy  of 
Education,"  pursued  as  a  means  of  awakening 
interest  in  and  developing  insight  into  the  gen- 
eral problems  of  education  gotten  not  distinct 
nor  separable  from  (4)  below);  (2)  j\Iethods ; 
(3)  Kindergarten  Theory  and  Practice;  (4) 
Psychology,  including  "Genetic  Psycholog>'" 
and  the  Study  of  Children,  pursued  as  a  source 
of  information  about  mental  life  and  its  de- 
velopment, and  as  a  rational  basis  for  methods 
of  teaching  and  discipline;  that  is,  psychology 
pursued  as  a  science  on  which  a  possible  "sci- 
ence of  teaching"  is  necessarily  based,  and  the 
study  of  children  pursued  chiefly  as  a  means  of 
developing  a  comprehending  and  sympathetic  at- 
titude toward  children  on  the  part  of  futiire 
teachers:  (5)  the  Study  of  Teaching  by  obser- 
vation and  practice  in  "model  schools"  or  "train- 
■  ing  schools" ;  (6)  School  Organization  and 
Management,  chiefly  internal  organization  and 
class  management;  (7)  the  History  of  Educa- 
tion, usually  pursued  as  a  source  of  suggestions 
for  planning  contemporary  studies  and  methods 
of  teaching  and  management ;  and.  to  a  limited 
extent  also,  as  a  means  of  developing  a  broader 
professional  outlook  over  and  a  better  profes- 
sional insight  into  educational  problems  as 
problems  of  social  evolution ;  (8)  School  Hy- 
giene;  (9)  School  Law  as  a  source  of  practical 
information  concerning  the  teachers'  legal  rights, 
privileges,  and  duties. 

As  was  pointed  out  above,  the  work  of  nor- 
mal schools  is  not  confined  to  the  study  of  edu- 
cation ;  but  so  far  as  that  study  itself  is  con- 
cerned, the  foregoing  enumeration  covers  the 
ground,  although  not  all  of  it  is  necessarily 
found  in  all  normal  schools.  The  foregoing 
description  also  reveals  the  aim  of  the  study  of 
education  in  normal  schools.  That  aim  is 
primarily  the  technical  preparation  of  the  class- 
room teacher.  Finally,  it  should  be  said  that 
many  normal  schools  are  far  inferior  to  others 
in  the  adequacy  with  which  they  conceive  the 
study  of  education  and  in  the  thoroughness 
with  which  that  study  is  carried  on. 

Colleges  and  Universities. —  Great  as  the  ser- 
vices are  which  the  normal  schools  rendered,  it 
gradually  became  clear  that  they  were  alone 
unable  to  cope  with  the  rapidly  growing  need  of 
a  more  comprehensive  as  well  as  a  more  in- 
tensive study  of  education  than  they  could  sup- 
ply. Some  time  before  the  end  of  the  19th  cen- 
tury, the  normal  schools  had  made  clear  the 
great  distinction  between  a  trained  and  an  un- 
trained teacher,  as  was  pointed  out  above,  and 
they  had.  accordingly,  made  good  progress  in 
the  gradual  transformation    (still   going  on)   of 


the  calling:  of  the  elementary  teacher  from  a 
mere  routine  into  a  profession.  But  the  in- 
crease of  the  native  population  and  the  growth 
of  cities,  the  enormous  and  steadily  increasing 
influx  of  foreign  immigrants,  the  geographical 
expansion,  and  the  much  more  important  and 
very  great  commercial  and  industrial  develop- 
ment of  the  country  have  been  followed  by  our 
huge  modern  schools,  our  varied  and  complex 
programmes  of  studies,  our  immense  city  school 
systems ;  and  hence  a  host  of  new  educational 
problems  have  come  into  the  field, —  problems 
with  which  the  mere  class-room  teacher  of  lim- 
ited academic  training  and  narrow,  even  if 
thorough,  technical  training,  is  manifestly  un- 
able to  cope  satisfactorily.  We  have,  fortu- 
nately, many  efficient  grammar  school  principals 
and  superintendents  to-day  who  have  had  only  a 
normal  school  training;  but  in  no  case  are  they 
efficient  because  their  training  was  originally 
limited,  but  in  spite  of  that  fact.  Moreover, 
the  general  public,  particularly  the  highly  edu- 
cated and  the  reading  public,  now  take  an  inter- 
est in  educational  problems  hitherto  unknown ; 
and  this  interest  is  increasing  daily.  This  in- 
terest demands  satisfaction  and  seeks  educa- 
tional leaders  among  the  teaching  profession  as 
well  as  good  class-room  teachers.  At  the  same 
time  it  had  been  long  apparent  that  many  col- 
lege-bred men  of  excellent  scholarship  were 
poor  teachers.  The  college  oflfered  them  no  op- 
portunity to  learn  how  to  teach.  The  problem 
was  to  secure,  in  addition  to  adequate  scholar- 
ship, appropriate  insight  into  education  and 
technical  skill  in  teaching.  This  the  college 
graduate  could  not  and  can  not  ordinarily 
secure  in  the  normal  school ;  first,  because  the 
normal  school  was  and  is  naturally  and  prop- 
erly concerned  chiefly  with  the  training  of 
teachers  for  elementary  schools,  and  therefore 
has  generally  neither  the  teaching  force  nor  the 
equipment  to  deal  separately  with  college  grad- 
uates who  usually  seek  preparation  to  teach  in 
secondary  not  elementary  schools ;  and  second, 
because  it  was  not  and  can  not  be  profitable, 
in  most  cases,  to  teach,  in  the  same  classes,  col- 
lege graduates  and  normal  school  students.  The 
college-bred  students  are  too  far  ahead  of  the 
normal  school  students  in  maturity  and  general 
scholarship  to  make  a  satisfactory  combination 
class.  For  similar  reasons  the  normal  schools 
are  generally  unable  to  provide  adequate  oppor- 
tunities for  teachers  already  in  service  who  seek 
preparation  for  work  as  principals  or  superin- 
tendents of  schools.  Out  of  these  considerations 
arose  the  university  department  of  educa- 
tion or  chair  of  "pedagogy."  which  has  under- 
taken to  provide  the  college  graduate  with  the 
opportunities  he  needs  for  the  study  of  educa- 
tion—  w-hether  as  a  neophyte  he  is  about  to 
begin  his  professional  career  as  a  class-room 
teacher ;  or  whether  as  an  experienced  teacher 
he  returns  to  the  university  for  the  study  of  his 
profession,  under  direction,  with  a  view  to  be- 
coming a  principal  or  a  superintendent;  or 
whether  as  an  interested  layman  he  seeks  en- 
lightenment as  to  the  meaning  of  education  and 
the  means  and  methods  of  organizing  and  di- 
recting it  as  a  branch  of  state  or  municipal  affairs. 
The  history  of  the  study  of  education  in  the 
colleges  and  universities  of  the  countrv  is  even 
more  brief  than  the  history  of  that  study  in  the 
normal    schools ;    for    it    does    not    really   begin 
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until  1879,  when  the  University  of  Michigan 
founded  a  chair  of  "the  science  and  the  art  of 
teaching"  of  co-ordinate  rank  with  other  chairs 
or  departments.  Education  before  that  time 
(from  about  1850)  had  been  studied  in  "normal 
departments"  established  at  a  number  of  col- 
leges and  universities  (more  commonly  of  the 
Middle  West  than  elsewhere),  in  which  the  study 
of  education  did  not  differ  materially  from  that 
pursued  in  the  normal  schools.  Such  a  normal 
department,  for  example,  existed  at  Brown  Uni- 
versity from  1851  to  1854.  It  was  discontinued 
"in  consequence  of  the  establishment  in  Provi- 
dence of  the  Rhode  Island  Normal  School,"  so 
says  the  university  catalogue  for  1854-5.  An- 
other example  was  the  normal  department  of 
the  University  of  Iowa,  which  was,  at  first 
(185s),  a  department  of  the  preparatory  school 
of  the  university.  It  had  a  vaiied  career  and 
was  gradually  transformed  into  the  present  de- 
partment of  the  "Science  and  Art  of  Education" 
in  the  university  itself.  It  exemplifies  a  not  un- 
common process  of  development  of  these  "nor- 
mal departments"  into  the  university  Depart- 
ments of  Education,  as  we  know  them  to-day. 

Not  infrequently  the  courses  in  education 
instead  of  being  grouped  in  a  department  of  edu- 
cation were,  and  are  still,  associated  with  and 
made  a  part  of  the  department  of  psychology  or 
philosophy,  usually  to  the  disadvantage  of  the 
study  of  education.  This  affiliation  followed 
the  lead  of  the  German  universities,  and  dates 
from  the  time  — •  not  far  back  —  when  "peda- 
gogy" rather  than  education  was  the  subject 
studied.  It  has  not  been  found  possible,  how- 
ever, in  most  college  or  university  departments 
of  education  to  solve  the  problem  of  technical 
training  for  neophytes.  Teachers  of  experience 
and  other  persons  who  resort  to  the  university 
to  study  the  history  and  theory  of  education,  and 
the  organization  and  administration  of  school 
systems,  find  the  instruction  of  any  good  profes- 
sor of  education  decidedly  profitable.  But  be- 
ginners who  need  to  learn  how  to  teach  under 
direction  usually  fail  to  get  what  they  most 
need, —  the  laboratory  work  of  actual  teaching 
under  the  usual  conditions  that  prevail  in  the 
class-room.  A  few  colleges  and  universities, 
like  Harvard  University,  have  provided  such 
opportunities  from  almost  the  very  beginning; 
but,  except  in  some  of  the  larger  urban  univer- 
sities, it  has  generally  been  found  impracticable. 
But  the  university  department  or  chair  of  edu- 
cation has  accomplished  and  is  accomplishing  a 
most  important  task,  quite  apart  from  what  it 
may  or  may  not  accomplish  in  the  training 
of  young  teachers,  or  in  the  training  of  princi- 
pals or  superintendents.  It  has  made  education 
in  all  its  phases  a  university  study.  Apathetic 
and  even  hostile  faculties  have  slowly  yielded 
the  false  position  that  they  once  held,  namely, 
that  among  all  the  fields  of  human  thought  and 
activity  education  is  the  only  one  it  is  not 
profitable  to  study:  and  this  is  a  great  gain. 
The  gradual  abandonment  of  false  views  con- 
cerning the  study  of  education  by  members  of  the 
faculties  of  our  higher  institutions  has  naturally 
been  followed  by  similar  progress  on  the  part 
of  the  students.  To-day  university  courses  in 
education  are  attended  by  an  increasing  num- 
ber of  future  lawyers,  doctors  and  business  men 
who  do  not  care  for  the  technical  courses  pur- 
sued  by   future  teachers  or  school   officers,  but 


who  wish  to  study  the  history,  theory,  and,  to 
some  extent,  the  organization  of  education,  just 
as  they  study  the  history  and  theory  of  eco- 
nomics,—  that  is,  as  a  part  of  the  proper  equip- 
ment of  a  liberally  educated  man.  The  univer- 
sity department  of  education  has,  therefore, 
accomplished  several  important  things.  It  has,  at 
its  worst,  given  college-bred  teachers  an  insight 
into  their  future  profession  which  they  formerly 
could  not  get  at  all ;  that  is,  it  has  helped  to 
determine  a  professional  attitude  and  temper  of 
mind  of  great  importance  for  immediate  effi- 
cieticy  and  steady  professional  growth ;  and,  at 
its  best,  it  has  done  and  is  still  doing  this,  and 
provides,  also,  actual  laboratory  work  for  the 
young  teacher  —  class-room  teaching  urxler  di- 
rection, amid  normal  surroundings,  over  __  suffi- 
ciently long  period  of  time;  it  provides  also 
suitable  training  for  principals  and  superintend- 
ents of  schools  on  the  basis  of  good  instruction 
and  a  comparative  study,  under  direction,  of 
schools  and  school  systems  in  actual  operation ; 
and,  finally,  it  has  established  the  study  of  educa- 
tion among  the  branches  of  a  liberal  education.  At 
the  present  time  about  half  of  the  colleges  and 
universities  of  the  country  make  more  or  less 
provision  for  the  study  of  education,  and  manv 
more  are  preparing  to  do  so.  But  the  develop 
ment  of  this  study  has  naturally  been  more  rapia 
in  the  state  universities  than  elsewhere,  save  in 
the  few  cases  noted  above,  that  is,  in  the  univer- 
sities that  have  developed  "Schools  of  Educa- 
tion" of  co-ordinate  rank  with  their  other  pro- 
fessional schools.  The  scope  and  general  aims 
of  the  college  or  university  study  of  education, 
as  now  carried  on,  may  be  summarized  as  fol- 
lows: (I.)  To  study  education  as  an  important 
function  of  society  as  well  as  of  individuals, 
and  hence  of  interest  to  all  university  students 
whether  they  intend  to  become  teachers  or  not. 
(II.)  To  oiTer  to  university  students  who  look 
forward  to  teaching  the  necessary  technical  train- 
ing for  their  vocation ;  and  to  teachers  already  in 
service,  an  opportunity  to  study  their  profession 
under  direction.  (III.)  To  offer  to  university 
students  who  have  already  had  experience  as 
teachers,  and  to  all  teachers  of  suitable  age  and 
attainments,  appropriate  training  for  future 
activity  as  principals  or  superintendents  of 
schools.  (IV.)  To  of?er  opportunities  to  ad- 
vanced students  for  research  in  the  field  of  edu- 
cation. 

While  the  courses  of  study  offered  for  the 
realization  of  these  aims  vary  greatly,  they  may 
be  briefly  described  as  courses  in:  (i)  Educa- 
tional Theory  or  General  Principles  of  Education, 
sometimes  called  "Philosophy  of  Educa- 
tion," or  "Science  of  Education."  The  specific 
aim  of  these  courses  is  to  enable  the  studint  to 
gain  a  just  conception  of  the  scope  and  meaning 
of  education,  and  to  make  a  critical  examination 
of  such  generally  accepted  educational  prin- 
ciples as  will  serve  to  guide  him  in  his  further 
study  of  educational  questions.  (2)  Educational 
Psychology  and  Child  Study.  While  this  sub- 
ject could  be  approiiriately  regarded  as  a  sub- 
division of  the  preceding  topic,  it  is  usually 
offered  in  separate  courses,  the  special  aim  of 
which  does  not  differ  materially  —  although  the 
method  of  treatment  docs  —  from  siniila"  courses 
in  normal  schools.  The  work  done  m  such 
courses  in  colleges  and  universities  is  usually 
more  scientific  and  thorough  than  in  the  corre- 
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spending  normal  school  courses.  (3)  General 
principles  of  method  and  special  methods  of 
teaching  the  several  school  studies,  without  and 
with  practice  teaching,  particularly  the  methods 
of  teaching  secondary  school  rather  than  element- 
ary school  studies.  The  instruction  in  the  courses 
in  special  methods  is  usually  given  not  by  in- 
structors belonging  to  the  department  of  educa- 
tion, but  by  specialists  chosen  from  other  de- 
partments of  the  college  or  university.  (4) 
History  of  education  studied  as  /listoiy.  The 
purpose  is  to  trace  the  historical  development  of 
modern  schools  and  universities,  with  especial 
reference  to  their  ideals,  studies,  modes  of  teach- 
ing, and  organization;  together  with  the  efTect 
of  political,  social,  and  religious  ideals  on  the 
spirit  and  direction  of  education:  and  the  in- 
fluence upon  school  methods  and  curricula  of 
the  general  progress  of  the  arts  and  sciences. 
Such  a  course  should  therefore  give  the  student 
a  view  of  the  subject  in  its  relation  to  the  history 
of  civilization,  as  well  as  a  historical  basis  for 
sound  criticism  of  the  more  important  elements 
of  modern  schools  and  school  systems,  (s) 
Organization  and  management  of  schools  and 
school  systems.  The  purpose  of  such  courses  is 
to  study  both  the  internal  organization  and  man- 
agement of  schools  and  school  systems  with 
special  reference  to  the  duties  of  principals  and 
superintendents  within  a  given  school  or  school 
system,  and  also  the  organization  and  manage- 
ment of  education  as  a  branch  of  state  and 
municipal  affairs,  at  home  and  abroad.  Ac- 
cordingly, they  deal  with  the  appointment  or 
election,  organization,  powers,  and  duties  of 
state  and  city  boards  of  education;  the  powers, 
duties  and  opportunities  of  superintendents, 
principals  and  teachers  in  cities  and  towns; 
the  work  of  elementary  and  secondary 
schools,  including  the  construction  of  pro- 
gramines  (''courses")  of  study;  and,  in  general, 
everything  pertaining  to  the  organization  and 
elTicient  administration  of  our  vast,  complex,  and 
costly  provision  for  public  education;  and  some- 
times also  a  similar  study  of  foreign  schools  and 
school  systems.  Such  courses  sometimes  also 
cover  the  organization  and  management  and  the 
work  of  private  and  endowed  scliools.  (61  School 
hygiene;  the  hygiene  of  school  buildings,  and 
the  hygiene  of  the  pupils.  (7)  Seminary 
courses  or  research  courses.  Such  courses  offer 
opportunities  to  the  most  advanced  students  for 
prolonged  study  of  particular  educational  ques- 
tions. As  the  whole  field  of  educational  theory 
and  practice  abounds  in  unsolved  problems,  and 
vast  areas  in  the  history  of  education  are  as  yet 
untouched,  it  is  easy  to  see  how  iinportant  such 
courses  are.  Not  all  of  these  courses  are  found 
in  every  college  or  university  department  of  edu- 
cation, but  they  are  all  found  in  some  of  them; 
and  in  the  university  schools  of  education,  to 
which  reference  has  been  made,  all  these  courses 
are  offered,  and  elaborated  with  a  minuteness 
of  differentiation  that  should  eventually  promote 
a  very  thorough  study  of  the  topics  involved. 
One  of  them,  for  example,  offers  about  60 
courses   in   education. 

Progress  in  the  study  of  education  has  been 
greatly  faciliated  in  recent  years  by  the  rapid 
growth  of  a  considerable  body  of  good  educa- 
tional literature  in  English.  While  trivial  edu- 
cational literature  both  in  books  and  periodicals 
is  still  common,  a  large  number  of  good  books 


have  been  published  within  the  last  15  years, 
and  several  periodicals  have  appeared  worthy  of 
a  place  beside  the  best  educational  literature 
that  has  been  produced  anywhere.  In  addition 
to  the  study  of  education  already  described,  men- 
tion should  be  made  of  the  study  of  education 
carried  on  by  educational  associations.  The 
National  Educational  Association  is  not  only  a 
vast  forum  for  the  discussion  of  educational 
questions,  but,  since  1893,  it  has  stimulated  and 
subsidized  educational  research  through  com- 
mittees appointed  to  report  on  selected  problems. 
Several  of  the  reports  submitted  by  these  com- 
mittees have  been  of  great  value,  and  more  may 
be  expected  in  the  future.  The  State  teachers' 
associations  and  other  local  associations  through- 
out the  country  also  occasionally  carry  on  edu- 
cational investigations  of  more  than  local  signifi- 
cance. Mention  must  also  be  made  of  the 
studies  in  education  now  undertaken  by  asso- 
ciations of  laymen,  and  by  some  of  the  non- 
professional inagazines.  It  appears,  therefore, 
that  education  is  now  studied  by  the  laj'  public 
as  well  as  by  the  teaching  profession,  with  a 
comprehensiveness,  seriousness,  and  devotion 
hitherto  unprecedented. 

Paul  H.  Hanus, 

Professor  of  Education.  Haii'ard  University. 

Stufa,  a  volcanic  deposit.    See  Geology. 

Stuffing-box,  in  machinery,  a  contrivance 
for  securing  a  steam,  air,  or  -water  tight  joint 
when  it  is  required  to  pass  a  movable  rod  out  of 
a  vessel  or  into  it.  It  consists  of  a  close  box 
cast  round  the  hole  through  which  the  rod 
passes,  and  in  which  is  laid,  around  the  rod  and 
in  contact  with  it,  a  quantity  of  hemp  or  other 
material  called  packing,  this  packing  being  lu- 
bricated with  oily  matter.  The  stuffing-box  is 
used  in  steam-engines,  pumps,  on  the  shaft  of  a 
screw-steamer  where  it  passes  through  the  stern, 
etc.     See  Piston. 

Stuhlweissenburg,  stool  -  vls'sen  -  boorg, 
Hungary  (Hungarian,  Szekes  Fejervar,  sa'- 
kesh-fe'har-viir;  Slavonic,  Bieligr.\d),  a  royal 
free  town,  capital  of  a  county  of  the  same  name, 
30  miles  southwest  of  Buda.  It  was  built  in 
the  nth  century,  and  during  five  centuries 
was  the  place  where  the  kings  of  Hungary  were 
crowned,  and  on  that  account  called  Alba  Re- 
galis.  It  has  declined  from  its  former  impor- 
tance, and  has  a  poor  appearance,  though  it 
contains  some  good  buildings,  among  which 
are  the  splendid  cathedral  of  the  Virgin  Mary, 
the  church  of  St.  John,  and  the  bishop's  pal- 
ace. It  has  a  theological  seminary,  a  Catholic 
gymnasium,  a  military  academy,  and  various 
other  educational  establishments.  The  manufac- 
tures consist  of  cotton  and  woolen  cloth,  flan- 
nel, leather,  knives,  etc.     Pop.   (1900)   30,668. 

Stukeley,  stuk'li,  William,  English  anti- 
quary: b.  7  Nov.  1687;  d.  London  3  March  1765. 
Having  studied  medicine  he  practised  succes- 
sively at  Boston,  London,  and  Grantham ;  but  in 
172Q  he  took  orders,  and  in  1747  was  presented 
to  the  rectory  of  Saint  George  the  Martyr  in 
Queen  Square,  London.  His  20  works,  pub- 
lished between  1720  and  1726,  and  dealing  with 
Stonehenge,  Avebury,  and  antiquities  generally, 
enshrine  a  good  deal  that  is  curious,  and  have 
preserved  much  that  might  have  perished,  but 
they  are  marred  by  a  credulity  and  fancifulness 
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which    won    for    him   the    title    of   the    "Arch- 
Druid." 

Siump-tree.     See  Kentucky  Coffee-tree. 

Stundists,  ston'dlsts,  members  of  a  polit- 
ical and  social  faction  in  Russia,  known  also 
as  Russian  Baptists.  Originally  the  Stundist 
movement  was  religious  and  would  have  re- 
mained thus  except  for  government  interference. 
The  orthodo.x  priests,  aided  by  the  police  and 
the  courts,  entered  upon  a  vigorous  campaign 
of  persecution,  with  the  result  that  the  Stundist 
movement  developed  into  political  and  social 
radicalism.  From  association  with  their  foreign 
brethren,  the  Russian  Baptists  gained  some 
knowledge  of  the  political  institutions  of  other 
countries  where  the  state  does  not  interfere 
with  the  religious  beliefs  of  its  citizens.  There 
are  among  them  moderate  liberals,  with  whom 
the  paramount  issue  is  the  separation  of  the 
Church  from  the  state  and  a  constitutional  gov- 
ernment, as  a  guarantee  of  religious  and  civil 
liberty.  The  development  of  political  aspira- 
tions among  the  Stundists  brings  into  the  ranks 
the  most  intelligent  class  of  the  Russian  peas- 
antry, whose  influence  is  spreadirig  in  spite  of 
persecution.     See    also    Nihilism. 

Sturdy,  or  Gid,  a  disease  to  which  sheep 
are  liable,  also  called  staggers.  See  Sheep, 
Diseases  of. 

Sture,  stoo're,  Sten,  regent  of  Sweden:  b. 
1470 ;  d.  1503.  He  was  a  nephew  of  Charles 
VIII.,  and  became  regent  upon  the  death  of 
the  latter.  In  spite  of  the  opposition  of  the 
nobility  and  the  claims  of  Christian  I.  of  Den- 
mark to  the  Swedish  throne  by  the  restoration 
of  tlic  Kalmar  Union,  he  retained,  with  a  short 
intermission,  his  position  as  the  ruler  of  Sweden 
until  his  death.  His  reign  was  characterized  by 
prosperity  and  intellectual  progress  among  the 
people.  He  founded  Upsala  University,  and  in- 
troduced the  art  of  printing  into  Sweden. 

Sturgeon,  William,  English  physicist:  b. 
Whittington,  Lancashire,  22  May  1783;  d.  4 
Dec.  1850.  His  education  was  begun  in  the 
army,  where  he  received  through  the  aid  of 
his  officers,  instruction  in  Latin,  Greek,  and 
mathematics,  which  enabled  him  to  read  scien- 
tific books  and  to  follow  in  particular  his  desire 
for  a  knowledge  of  electricity.  His  experiments 
begun  during  this  period  attracted  attention  on 
his  settlement  in  Woolwich  as  a  private  citizen, 
and  in  1823  he  became  widely  known  for  his 
experiments  with  Ampere's  rotary  cylinders,  and 
in  the  same  year  constructed  the  first  soft  iron 
electro-magnet.  In  1832  he  developed  a  ma- 
chine whicli  produced  the  greatest  electric  cur- 
rent then  known,  and  during  the  remainder  of 
his  life  was  engaged  in  many  valuable  experi- 
ments. His  chief  writings  are  included  in  his 
"Scientific  Researches*  (1850).  Consult,  Smith, 
'Centenary  of  Science  in  Manchester'   (1850). 

Sturgeon,  ster'jon,  a  family  (Acifyenscrida:) 
of  fishes,  now  generally  considered  to  constitute, 
with  or  without  the  paddle-fishes  {Pnlyodon- 
tidcc)  the  distinct  order  Clwndrostci.  Formerly 
the    sturgeons    were    classified    as    cartilaginous 

Xanoids,  an  arrangement  which  ichthyologists  no 
longer  find  adequate.  This  group  is  considered 
to  he  one  of  the  primary  divisions  of  the 
Tclcostomi,  and  the  modern  sturgeons  to  be  the 

<iegenerate  descendants  of  the  more  highly  dc- 
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veloped  extinct  forms.  This  degeneracy  is  ex- 
pressed in  the  deficiency  of  the  skeleton  in 
numerous  respects. 

The  sturgeons  are  bulky  fishes  of  elongated 
form.  The  snout  is  conical  and  tapering.  The 
mouth,  which  is  small,  toothless  and  pro- 
tractile, is  situated  on  the  under  surface  of  the 
muzzle,  and  is  preceded  by  four  tentacle-like 
filaments  or  barbules.  The  eyes  and  nostrils 
exist  at  the  sides  of  the  snout.  The  head  is  com- 
pletely invested  by  ganoid  plates,  some  of  which 
are  median,  while  on  the  body  these  plates  arc 
arranged  in  five  longitudinal  rows  with  smaller 
plates  between.  The  tail  is  heterocercal,  or 
unequally  lobed,  and  is  provided  with  bony 
spines  along  its  upper  margin.  A  single  dorsal 
fin  is  present  and  placed  far  back,  as  are  also 
the  anal  and  ventral  fins.  Spiracles  or  aper- 
tures for  the  admission  of  water  to  the  gills 
exist  on  the  upper  aspect  of  the  head.  The  oper- 
cula  or  gill-covers  are  of  large  size,  but  imper- 
fectly ossified  and  the  branchiostegal  rays  are 
wanting.  There  are  four  pairs  of  gills  and  a 
pair  of  pseudobranchiae  on  the  opercula.  The 
internal  skeleton  is  chiefly  cartilaginous,  though 
the  weak  rnaxillary,  premaxillary,  and  dentary 
bones,  serving  as  supports  for  the  jaws,  are 
ossified  as  are  also  the  cerato-branchials.  A 
persistent  notochord  is  surrounded  by  partly 
segmented  cartilaginous  vertebras.  A  remark- 
able feature  of  the  shoulder-girdle  is  the  pres- 
ence of  an  intcrclavicle.  Among  features  of  the 
soft  anatomy  are  to  be  noted  the  presence  of  an 
elaborate  spiral  valve  in  the  rectum,  of  pyloric 
caeca,  of  a  large  swim-bladder  communicating 
with  the  oesophagus  by  a  duct  but  without  any 
highly  vascular  respiratory  area,  of  several  se- 
ries of  valves  in  the  bulbus  arteriosus,  or  base 
of  the  aorta,  and  of  distinct  funnel-shaped  ovi- 
ducts. All  of  these  characters  separate  the  stur- 
geons from  the  more  highly  specialized  spiny- 
rayed  fishes.  Two  to  four  genera  and  from  20 
to  SO  species  have  been  recognized  by  different 
authors,  the  disparity  arising  from  the  great 
changes  undergone  by  these  fishes  in  the  course 
of  their  growth.  All  are  found  in  the  northern 
hemisphere  and  most  of  the  species  are  anadro- 
mous,  living  in  the  sea  except  at  the  time  of 
reproduction,  when  they  migrate  up  the  rivers  to 
fresh  water  for  the  purpose  of  spawning. 

The  latest  authorities  on  the  North  Ameri- 
can species  give  six  as  belonging  to  our  fauna, 
five  of  the  genus  Acipenscr,  and  one  of  Scaf'hi- 
rhynchops.  All  of  them  are  of  more  or  less 
importance  as  food  fishes.  The  common  stur- 
geon (A.  sturio)  is  common  to  the  Atlantic 
coasts  of  the  United  States  and  Europe.  This 
and  the  related  species  are  distinguished  by 
minute  characters  in  the  shape,  sculpturing, 
number,  etc.,  of  the  large  shields,  the  propor- 
tions of  snout,  fins  and  other  similar  characters 
for  which  the  reader  is  referred  to  tiie  literature 
cited.  On  our  coasts  the  conmion  sturgeon  is 
found  from  New  England  to  the  Carolinas, 
entering  rivers  in  the  spring.  In  the  Delaware 
River  they  appear  in  April  and  remain  until 
September,  the  eggs  being  deposited  during  the 
early  summer,  being  forced  out  by  the  female 
as  she  rubs  her  belly  over  rocks,  stubs,  or  oilier 
hard  objects  to  which  the  eggs  adhere  after 
tlu-ir  immediate  fertilization  by  the  male.  They 
are  blacki.sh  in  color,  very  glutinous,  about  a 
ninth  of  an  inch  in  diameter  and  their  number 
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very  great,  not  less  than  one  to  two  and  one-half 
millions  being  produced  by  each  large  female, 
and  the  ovaries  at  the  time  of  maturity  are 
so  bulky  that  they  constitute  fully  one  third  of 
the  fish's  weight.  Although  so  large  the  stur- 
geon feeds  almost  entirely  on  small  mollusks, 
annelids,  crustaceans,  and  dead  animal  matter 
which  it  digs  from  the  mud  with  its  pointed 
snout,  detects  with  its  sensitive  tentacles,  and 
sucks  in  with  its  small  toothless  mouth;  to 
a  great  extent  it  is  a  scavenger.  At  times  small 
fishes  are  also  devoured  in  considerable  quan- 
tities and  that  it  may  display  considerable  agil- 
ity is  attested  by  its  occasional  leaps  from  the 
water.  The  sturgeon  reaches  a  length  of  from 
5  to  10  feet,  and  a  weight  of  500  pounds,  though 
examples  of  that  size  are  now  exceedingly  rare. 
Formerly  this  fish  was  exceedingly  abundant,  a 
fact  frequently  mentioned  by  colonial  and  other 
early  writers.  In  the  Delaware  River,  where 
the  chief  fisheries  exist,  it  was  not  valued  pre- 
vious to  the  last  50  years,  but  when  captured 
was  thrown  away  or  an  entire  fish  of  several 
hundred  pounds  sold  for  25  cents  as  hog  food. 
The  importance  of  the  fisheries  dates  from 
about  1870,  but  they  have  been  prosecuted  so 
recklessly  that  they  have  been  already  nearly 
depleted.  Drift  gill-nets  are  the  chief  means  of 
capture.  They  are  set  on  the  flood  tide  and 
when  the  bobbing  of  the  floats  indicates  the 
enmeshment  of  a  fish,  are  drawn  and  the  captive, 
which  is  singularly  docile,  removed.  The  flesh 
is  sold  fresh  or  smoked  and  is  valued  chiefly 
by  the  foreign  population  of  the  large  cities, 
bringing  but  a  few  cents  a  pound  in  the  market. 
But  the  roes  are  worth  from  25  to  30  cents  per 
pound  and  are  immediately  removed  and  worked 
though  a  wire  sieve  to  separate  the  eggs,  which 
are  then  placed  in  a  brine  of  salt  and  boracic 
acid  or  similar  preservative.  After  a  sufficient 
treatment  they  are  thoroughly  drained  and 
packed  in  oaken  kegs  or  cans.  This  product 
is  the  celebrated  caviar  of  the  Russians  and 
is  sold  for  about  60  cents  per  pound,  most  of 
the  pack  being  exported.  Vinegar  seems  to  be 
no  longer  employed  in  the  preparation  of  caviar 
in  this  country.  Besides  using  the  flesh  and 
roes  for  food  the  swim-bladders  of  the  stur- 
geon are  largely  employed  in  Europe  in  the 
manufacture  of  isinglass.  This  substance  is 
prepared  by  washing  the  sound  in  fresh  water, 
and  then  carefully  dried.  The  outer  coat  is  then 
peeled  off,  the  inner  coat  being  cut  into  lengths 
or  staples,  which  afford  the  isinglass.  The  stur- 
geon was  celebrated  among  the  ancients,  for  we 
find  that  in  the  palmy  days  of  the  Roman  em- 
pire sturgeons,  profusely  decorated  with  flow- 
ers, were  borne  in  triumph  to  table.  In  the 
Volga  sturgeons  are  captured  by  driving  piles 
at  close  distances  so  as  to  form  a  barrier  across 
the  river ;  by  this  barrier  the  fishes  are  forced 
into  an  enclosure,  in  which  they  are  trapped 
and  readily  seized.  Formerly  any  sturgeon  cap- 
tured in  the  Thames  above  London  Bridge 
might  be  claimed  by  the  lord-mayor,  while  one 
caught  elsewhere  might  be  claimed  by  the  king 
as  a  "royal 'J  fish.  This  custom  doubtless  arose 
from  the  high  esteem  in  which  the  flesh  was 
held  by  former  sovereigns.  Henry  I.  is  said, 
indeed,  to  have  prohibited  its  use  at  any  but 
his  own  table. 

The  white,  Oregon,  or  Sacramento  sturgeon 
(A.    transmoiilanus),    is    a    still    larger    species, 


reaching  a  length  of  13  feet  and  a  weight  of 
1,000  pounds,  found  on  the  Pacific  coast.  It  is 
captured  in  considerable  numbers  in  pound-nets 
and  on  set-lines  in  the  Columbia  and  Sacra- 
mento rivers.  It  furnishes  caviar,  and  smoked 
or  frozen  flesh,  which  is  shipped  East.  This 
species  is  said  to  feed  chiefly  on  minnows.  The 
lake  sturgeon  (A.  rubicundus)  lives  in  the  up- 
per Mississippi  Valley,  in  the  Great  Lakes  and 
other  smaller  lakes  of  the  central  United  States 
and  Canada.  It  seldom  exceeds  50  pounds  in 
weight,  but  is  the  object  of  important  fisheries 
in  Lakes  Erie,  Ontario,  and  Lake-of-the-Woods. 
Its  food  is  snails,  crayfish,  and  insects.  The 
green  sturgeon  {A.  mcdirostris)  of  the  Pacific 
is  of  little  value  as  food,  though  not  poisonous 
as  often  stated,  while  the  Atlantic  short-nosed 
sturgeon  (A.  brcvirostnim)  is  disregarded  on 
account  of  its  small  size.  Scafhirhynchops  has 
a  broad  flat  snout,  no  spiracles,  and  a  complete 
covering  of  bony  plates  on  the  base  of  the  tail. 
Besides  several  Asiatic  species,  the  white  or 
shovel-nosed  sturgeon  {S.  plaiyrhyitchus)  is  com- 
mon throughout  the  Mississippi  Valley  and  be- 
yond, and  although  seldom  exceeding  two  feet 
in  length  is  much  valued  for  food. 

The  family  Polyodontida  or  paddle-fishes  are 
sturgeon-like  fishes  sometimes  placed  in  a  sep- 
arate order  and  distinguished  from  the  true 
sturgeons  especially  by  their  remarkably  pro- 
longed spatulate  snouts,  the  absence  of  maxil- 
lary bones  and  the  smooth  unarmored  skins. 
Psephurus  gladius  is  found  in  the  rivers  of 
China,  Polyodon  spalliula  in  the  rivers  of  the 
ilississippi  Valley.  This  remarkable  fish  stirs 
up  the  mud  of  the  bottom  with  its  long  paddle 
and  strains  out  the  small  organisms  so  exposed 
by  means  of  its  filter-like  gill-rakers,  and  swal- 
lows them.  It  breeds  in  the  ponds  and  bayous 
connected  with  the  upper  parts  of  the  rivers 
or  in  the  shallows  of  lakes.  It  is  captured  in 
seines  and  on  set-lines  and  the  product  of  the 
fisheries  is  utilized  in  the  same  manner  as  other 
sturgeons.  The  important  centres  of  this  fish- 
ery are  along  the  lower  Mississippi  and  in  Lake 
Pepin,  Minn. 

The  following  statistics  will  indicate  the  im- 
portance of  the  sturgeon  fisheries  of  the  United 
States.  In  the  Delaware  River  the  catch  fell 
from  5,023,17s  pounds,  valued  at  $119,610  in  iSgo 
to  357,967  pounds,  valued  at  $18,222  in  1901. 
In  1897  1,103  persons  were  engaged  in  the 
industry ;  the  apparatus  of  all  kinds  employed 
was  valued  at  about  $90,000,  and  included  500 
nets  having  a  total  length  of  137,500  fathoms, 
and  S46  boats  and  vessels  of  all  kinds.  Besides 
the  2,428,616  pounds  of  flesh  valued  at  $124,440, 
the  10.363  sturgeons  caught  yielded  1,948  kegs  or 
262.974  pounds  of  caviar,  valued  at  $70,738.  In 
1899  the  fisheries  of  the  Pacific  coast  of  Califor- 
nia and  Oregon  produced  295,344  pounds,  valued 
at  $15,333.  During  the  same  year  the  sturgeon 
fisheries  of  the  Great  Lakes  yielded  1,129,348 
pounds  of  flesh  valued  at  $81,085  and  47,470 
pounds  of  caviar  valued  at  $30,510.  The  sturgeon 
fisheries  of  all  parts  of  the  country  are  in  serious 
danger  of  being  destroyed,  but  the  above  data 
indicate  that  the  evils  of  overfishing,  etc.,  have 
been  most  harmful  in  the  Delaware  River.  Sev- 
eral attempts  to  propagate  the  sturgeon  arti- 
ficially have  been  made  by  the  Fish  Commission, 
but  the  peculiar  difficulties  resulting  from  the 
methods  of  the  fisheries  and  the  mode  of  repro- 
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dtjction  of  this  fish  have  up  to  the  present  proved 
insurmountable. 

Consult:  Jordan  and  Evermann,  'Fishes  of 
North  and  Middle  America,'  Vol.  I.  (Washing- 
ton 1896)  ;  Ryder,  'Sturgeons  and  Sturgeon  In- 
dustries of  the  Eastern  United  States'  (Wash- 
ington 1896)  ;  Cobb,  'Sturgeon  Fishery  of  the 
Delaware  River,'  Rep.  U.  S.  Fish  Commission 
for  1899. 

Sturgeon  Bay,  Wis.,  city,  county-seat  of 
Door  County ;  on  Sturgeon  Baj'  and  on  the 
canal  which  connects  Green  Bay  with  Lake 
Michigan  by  a  short  route.  It  is  about  40  miles 
northeast  of  the  city  of  Green  Bay.  The  bay  is 
a  good  harbor  about  eight  miles  long  and  from 
one  to  three  miles  wide.  The  city  is  in  an  agri- 
cultural region,  formerly  an  extensive  lumber- 
ing region.  There  is  yet  (1904)  a  large  amount 
of  lumbering.  Sturgeon  Bay  exports  large 
quantities  of  grain  and  lumber.  It  has  one 
state  bank  with  a  capital  of  $25,000,  and  one 
private  bank.     Pop.   (1890)  2,195;   (ipoo)   3,372. 

Sturgis,  ster'jis,  Julian,  English  novelist: 
b.  Boston,  Mass.,  21  Oct.  1S48;  d.  London  13 
April  1904.  He  was  taken  to  England  in  in- 
fancy and  was  educated  at  Eton  and  Balliol 
College,  Oxford,  was  called  to  the  bar,  and  be- 
;ame  a  British  subject.  He  published  <  Tohn-a- 
dreams';  "Dick's  Wandering';  <A  Master  of 
Fortune'  ;  'Little  Comedies'  ;  <  A  Book  of  Song> ; 
'John  Maidment' ;  'My  Friends  and  I';  'Com- 
edy of  a  Country  House';  'After  Twenty 
Years';  'The  Folly  of  Pen  Harrington'; 
'Count  Julian:  a  Tragedy'  ;  'Nadesha  and  Ivan- 
hoe'  ;  etc. 

Sturgis,  ster'jis,  Russell,  American  architect 
and  author:  b.  Baltimore.  Md.,  16  Oct.  1836.  He 
was  graduated  at  the  College  of  the  City  of  New- 
York  in  1856 ;  studied  architecture  in  Europe, 
and  practised  his  profession  1865-78,  retiring 
because  of  failing  health.  He  has  since  devoted 
his  attention  to  the  artist  societies  of  New  York 
city  and  to  writing  and  lecturing  on  art  subjects. 
He  edited  the  art  sections  of  the  'CcMitury'  and 
Webster's  'International'  dictionaries,  and  of 
Johnson's  (now  Appleton's)  'Universal  Cyclo- 
pedia';  contributing  largely  also  to  tlie  'New 
International  Encyclopa;dia'  and  the  'Encyclo- 
pedia Americana.'  Was  editor  and  chief  author 
of  the  'Dictionary  of  Architecture  and  Build- 
ing' (igoi-2),  and  has  edited  the  department 
"The  Field  of  Art"  in  'Scribner's  Magazine' 
since  January  1898;  has  also  issued  a  revised 
edition  of  Liibkc's  'Outlines  of  the  History  of 
Art,'  very  completely  revised  and  brought  down 
to  date  (1904).  He  is  the  author  of  tlic  '.M.nn- 
ual  of  the  Jarves  Collection  of  Early  Italian 
Pictures,'  published  by  Vale  College  (1868); 
'European  .Architecture,  a  Historical  Study' 
(1896);  'Annotated  Bibliography  of  Fine  Art' 
(1897);  'How  to  Judge  Architecture'  (1903); 
'The  .Appreciation  of  Sculpture'  (1904)  ;  'Tlie 
Interdependence  of  the  Arts  of  Design' — tlie 
Scammon  Lectures  for  kw4  (1905)  ;  numerous 
critical  monographs  in  different  periodicals. 

SturluGon,  stoor'l.a-s6n,  Snorri,  Icelandic 
author  and  politician:  b.  1178;  d.  Reykholt  22 
Sept.  1241.  He  was  well  educated  in  Scandi- 
navian history,  mythology,  and  poetry.  He  soon 
rendered  himself  popular  by  his  bravery  on  the 
field,  and  eloquence  in  the  assemblies  of  the  peo- 
ple, and  was  elected  by  the  tuianimo\is  voice  of 
the  people  supreme  judge  of  the  island.     In  1213 


he  composed  his  first  poem  which  became  wide!) 
known,  a  panegyric  of  Hako  IV.,  king  of  Nor- 
way. In  1218  he  paid  a  visit  to  Norway,  where 
he  was  well  received  by  J-t!  Skule,  who  loaded 
him  with  rich  presents  and  lig""  dignities  on  the 
eve  of  his  return  to  Icelanc  ■  1220.  In  1237, 
being  forced  by  feuds  to  leavt  Iceland,  he  made 
a  second  voyage  to  Norway,  where  he  was  once 
more  warmly  welcomed  by  Skule,  now  become 
duke.  Snorri  composed  some  poetical  pieces 
warmly  laudatory  of  his  patron,  and  promising 
him  success  in  the  struggle  going  on  between 
him  and  Hako  V.  That  prince  forbade  Snorri 
to  return  to  his  native  land,  but  the  order  was 
unheeded,  and  Sturluson,  being  informed  of  the 
decline  of  the  power  of  his  enemies,  returned  to 
Iceland  in  1239.  and  was  there  murdered.  His 
principal  work,  which  he  completed  about  1230, 
is  the  'Heimskringla'  (Circle  of  the  World), 
in  which  he  records  the  lives  of  the  legendary 
and  historical  kings  of  Norway  down  to  the 
death  of  Magnus  Erlingsson  in  1177.  It  was 
translated  into  Danish  by  Peder  Clausson,  and 
published  in  Copenhagen  by  Olaf  Worm  in 
1633.  A  recent  edition  is  that  by  Jonson  (1893 
onward).  The  work  has  also  been  translated 
into  German,  Norwegian,  Swedish,  Latin,  and 
English  (by  S.  Laing,  1844;  new  ed.  by  R.  B. 
Anderson,  1889 ;  by  W.  Morris  and  E.  Mag- 
nusson,  1893-4).  He  composed  numerous  eu- 
logistic poems  on  the  princes  and  jarls  whose 
courts  he  had  visited;  and  wrote,  it  is  believed, 
the  first  part  ( 'Gyl fa-Ginning' )  of  the  'Snorra- 
Edda,'   or  'Younger  Edda.' 

Sturm,  stoorm,  Johannes,  German  educa- 
tor: b.  I  Oct.  1507;  d.  3  March  1589.  Ill 
1537  he  founded  the  gymnasium  in  Stras- 
burg  which  attained  worldwide  celebrity.  He 
was  generally  regarded  as  the  greatest  edu- 
cator connected  with  the  Reformed  Church. 
Sturm's  ideal  in  education  was  "to  direct  the 
aspiration  of  the  scholars  towards  God,  to  de- 
velop their  intelligence,  and  to  render  them  use- 
ful citizens  by  teaching  them  the  skill  to  com- 
municate their  thoughts  and  sentiments  with 
persuasive  effect."  In  carrying  out  this  ideal 
Sturm  showed  his  superiority  by  his  judicious 
gradation  of  the  course  of  study,  and  by  his 
novel  and  attractive  methods  of  instruction. 

Sturm,  Julius,  German  lyric  poet:  b.  Kos- 
tritz  in  Rouss  21  July  1816;  d.  Leipsic  2  May 
1896.  He  studied  theology  at  Jena  and  was  pas- 
tor at  Goschitz  185 1-7  and  at  Ivistritz  1857-85. 
Among  his  published  volumes  are:  'Two  Roses; 
or,  the  Canticle  of  Love'  (1854);  'Devout 
Songs  and  Poems'  (1858);  'Israelite  Songs' 
(3d  ed.  1881);  'Poems  of  Battle  and  Victory' 
(1870);  'Mirror  of  the  Time  in  Fables' 
(1872)  ;  'To  the  Lord  my  Song'  (1884)  ;  'Palm 
and  Crown'  (1887);  'In  Joy  and  in  Sorrow* 
(1896). 

Sturt,  stert.  Sir  Charles,  English  explorer: 
b.  England :  d,  Cheltenham,  England,  16  June 
1869.  He  entered  the  army  and  in  1825  went 
with  the  rank  of  captain  to  New  South  Wales, 
where  in  1827  he  headed  an  expedition  into  the 
interior  of  Australia,  in  the  course  of  which  he. 
discovered  the  Macquarie,  Castlercagli,  and 
Darling  rivers,  and  in  June  1830,  while  on  a  later 
expedition,  discovered  the  important  Murraj 
River,  which  he  descended  to  its  mouth.  In 
1844  he  discovered  the  stony  desert  in  the  centre 
of  the  Australian  continent.     He  was  made  rcsr 
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istrar  general  and  colonial  secretary  of  South 
Australia,  but  his  exposure  during  his  expedi- 
tions soon  rendered  him  totally  blind  and  he 
returned  to  England,  where  he  was  knighted 
iust  prior  to  his  death.  He  published  'Two 
Explorations  into  the  Interior  of  Southern 
Australia  in  i828-3i>  (1833)  ;  'Narrative  of  an 
Expedition  into  Central  Australia  in  1844-46' 
(1849). 

Stuttering.     See  Stammering. 

Stuttgart,  stoot'gart,  Germany,  capital  of 
Wiirtemberg,  in  the  basin  of  a  broad  valley, 
enclosed  by  vine-clad  or  wooded  hills,  near  the 
Neckar,  40  miles  southeast  of  Carlsruhe.  Many 
of  the  important  buildings  are  grouped  near  the 
central  Palace  Square;  chief  of  these  are  the 
old  and  n^-.v  Schlosser  or  Palaces,  of  the  l6th 
and  I7th-i8th  centuries,  respectively,  with  ex- 
tensive and  beautiful  grounds,  embellished  by 
statuary  and  fountains.  Other  interesting  feat- 
ures are  the  numerous  princely  palaces;  the 
Konigsbau,  with  colonnades ;  Akademie ;  the 
gothic  churches  of  St.  Leonards,  St.  John,  and 
the  Hospital  Church ;  the  Queen  Olga  buildings, 
on  the  north  side  of  Castle  Square,  the  National 
Industrial  Museum,  with  lofty  cupolas;  the 
Liederhalle,  containing  an  enormous  hall ;  the 
new  town  hall,  Peace  Church,  St.  Nicholas, 
etc.  Other  interesting  features  are  the  numerous 
collections  of  antiquities,  art,  numismatics, 
archives,  conservatory  of  music,  chemical  labora- 
tory, schools  of  art,  science  and  commerce;  and 
the  magnificent  royal  library,  which  contains 
about  500,000  volumes,  and  the  largest  collection 
of  Bibles  in  the  world  (7,300).  Stuttgart  is 
one  of  the  most  important  publishing  centres  in 
the  world  and  has  a  constantly  increasing  trade. 
The  manufactures  include  textiles,  chemicals, 
furniture,  chocolate,  pianos,  pigments,  leather, 
etc.  Near  the  Neckar,  at  Berg,  there  are  min- 
eral springs,  and  Carnstatt  is  a  watering-place 
near  the  town,  connected  with  it  by  tramway. 
Many  monuments  of  German  heroes  and  celeb- 
rities stand  in  the  various  squares  of  the  city 
and  in  the  parks.  The  town  is  on  the  line  of 
several  railways,  and  is  much  frequented  by 
Americans  and  English.  It  stands  on  the  site  of 
an  ancient  monastery.  In  the  15th  centurj'  it 
became  the  residence  of  German  princes  and 
was  greatly  improved.  Art  and  science  were  in- 
troduced in  the  19th  century.  Stuttgart  is  the 
home  of  the  philosopher  Hegel  and  Hauff  the 
art  critic.     Pop.   (1900)   181,463. 

Stuyvesant,  sti've-sant,  Petrus,  Dutch 
director-general  of  New  Netherland :  b.  Hol- 
land 1602;  d.  New  York  August  1682.  He 
served  in  the  war  in  the  West  Indies,  became 
director  of  the  colony  of  Curagao,  and,  having 
lost  a  leg  in  an  unsuccessful  attack  on  the  Portu- 
guese island  of  St.  iMartin,  returned  to  Holland 
in  1644.  In  1645  he  was  appointed  by  the  Dutch 
West  India  Company  director-general  of  New 
Netlierland,  succeeding  William  Kieft.  who  had 
involved  the  settlers  in  a  war  with  the  Indians, 
and  created  general  disorder.  He  did  not  ar- 
rive until  II  May  1647,  when  he  commenced  a 
vigorous  and  often  arbitrary  administration, 
conciliating  the  savages  and  thoroughly  restor- 
ing order.  In  1650  he  arranged  at  Hartford 
with  the  New  England  commissioners  a  bound- 
ary between  the  Dutch  and  English  territories, 
previously  undefined  and  a  cause  ol  frequent 
disputes.     He  was  also  involved  in  trouble  with 


the  Swedes  on  the  south.  In  1651  the  Dutch 
built  Fort  Casimir  on  the  Delaware,  but  the  post 
was  captured  by  Rising,  governor  of  New 
Sweden,  in  1654.  To  revenge  this,  Stuyvesant  in 
1655,  with  seven  vessels  and  about  700  men, 
sailed  into  the  Delaware,  and  made  a  conquest 
of  the  whole  settlement  of  New  Sweden,  calling 
it  New  Amstel.  Ten  years  of  peace  followed, 
disturbed  only  by  the  growing  jealousy  of  the 
English,  and  by  the  civil  discontents  which  the 
haughty  character  of  Stujwesant's  administration 
provoked.  In  1653  a  convention  of  the  people, 
consisting  of  two  deputies  from  each  village  in 
New  Netherland,  met  and  formulated  demands 
that  "no  new  law  shall  be  enacted  but  with  the 
consent  of  the  people:  that  none  shall  be  ap- 
pointed to  office  but  with  the  approbation  of  the 
people ;  that  obscure  and  obsolete  laws  shall 
never  be  revived."  This  assembly  was  dissolved 
by  Stuyvesant,  who  commanded  the  members  to 
disperse,  saying:  "We  derive  our  authority 
from  God  and  the  company,  not  from  a  few  ig- 
norant subjects."  The  encroachments  of  the 
New  England  colonies  at  last  induced  Stuyve- 
sant himself  to  lay  his  remonstrances  before  the 
convention  of  the  united  colonies  at  Boston,  but 
he  met  with  little  favor.  A  second  embassy  to 
Hartford  had  no  better  success.  The  Connecti- 
cut agents  made  exorbitant  claims  to  territory  by 
virtue  of  the  royal  patent.  In  1664  Charles  II. 
granted  to  his  brother,  the  duke  of  York,  the 
territory  from  the  Connecticut  to  the  shores  of 
the  Delaware,  and  in  August  an  English  fleet 
under  Captain  Richard  NichoUs  appeared  in  the 
bay  and  demanded  the  surrender  of  the  city. 
The  municipality  insisted  on  yielding.  After 
holding  out  for  a  short  time,  the  governor  at  last 
consented,  and  the  city  was  surrendered  3  Sept. 
1664.  After  the  capture  Stuyvesant  in  1665  left 
to  report  to  his  superiors  in  Holland,  but  after- 
ward returned,  spending  the  remainder  of  his 
life  on  his  farm  or  bouwerij  (whence  the  name 
of  the  street  called  Bowery).  He  lies  buried  in 
the  vaults  of  St.  Mark's  Church.  The  semi-bur- 
lesque account  of  him  bj'  Irving  in  the  'Knick- 
erbocker's History*  is  well  known. 

Sty,  or  Stye,  an  inflammatory  swelling 
about  the  follicle  of  an  eyelash,  known  in  surgery 
as  hordeolum.  It  resembles  a  grain  of  barley,  and 
is  strictly  only  a  little  boil  which  projects  from  the 
edge  of  the  eyelid,  mostly  near  the  great  angle 
of  the  eye.  It  is  of  a  dark  red  color,  much  in- 
flamed, and  much  more  painful  than  might  be 
expected,  considering  its  small  size,  partly  owing 
to  the  vehemence  of  the  inflammation,  and  partly 
to  the  exquisite  sensibility  and  tension  of  the 
skin  which  covers  the  edge  of  the  eyelid.  On 
this  account  a  sty  often  excites  fever  and  rest- 
lessness in  delicate,  irritable  constitutions ;  it 
suppurates  slowly  and  imperfectly ;  and  when 
suppurated  has  no  tendency  to  burst.  It  gener- 
ally bursts  in  a  few  days,  however,  though  it  is 
generally  better  to  puncture  it.  Warm-water 
dressings  with  lint  and  oiled  silk  should  be 
applied. 

Style,  (i)  in  chronology,  see  Calend.\h; 
(2)  in  art,  see  Painting  ;  (3)  in  architecture,  see 
Architecture. 

Stylites,  sti-li'tez.     See  Pillar  S.mnts. 

Sty'lobate,  in  architecture,  the  substruc- 
ture of  a  Greek  temple  below  the  columns,  sonie- 
times  formed  of  three  steps  which  were  contin- 
ued round  the  peristyle,  and  sometimes  of  walls 
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raised  to  a  considerable  height,  in  which  case  it 
was  approached  by  a  flight  of  steps  at  one  end. 

Stylus.     See  Pen. 

Styp'tic,  an  application  for  checking  the 
flow  of  blood  or  closing  the  aperture  of  a 
wounded  vessel.  Oak-bark  decoction,  gall-nuts 
in  powder  or  infusion,  matico,  and  turpentine 
are  styptics  derived  from  the  vegetable  king- 
dom ;  and  from  the  mineral  are  derived  salts  of 
iron,  the  sulphates  of  copper  and  zinc,  the  acetate 
of  lead,  and  the  nitrate  of  silver. 

Sty'rax,  the  typical  genus  of  the  order 
Styracecr,  graceful,  spreading  shrubs  or  trees, 
with  entire  or  serrate  leaves,  and  bearing  white 
five-merous  flowers  in  drooping  racemes,  often 
very  showy  and  fragrant.  Styrax  benzoin  of 
the  East  Indies  and  adjacent  Asiatic  coasts, 
yields,  when  the  bark  is  wounded,  a  yellowish- 
brown  resin,  which,  when  heated  or  rubbed, 
gives  out  a  balsamic  vanilla-like  odor.  It  is  a 
favorite  ingredient  of  incense,  perfumes  and 
cosmetics ;  also  a  stimulating  and  healing  drug 
and  one  of  the  principal  constituents  of  court- 
plaster.  Styrax  officinalis,  found  in  Asia  Minor 
and  Syria,  has  a  resinous  bark  and  flowers  of 
orange-blossom-like  sweetness.  This  species 
formerly  yielded  the  fragrant  solid  resin,  vanilla- 
scented,  and  like  benzoin,  known  as  storax, 
once  much  used  in  incense,  but  which  has  now 
disappeared  from  commerce,  its  place  being 
taken  by  the  "liquid"  storax,  furnished  by 
Liquidambar,  and  which  also  was  anciently 
known.  Stryax  Americana  is  a  small  shrub,  of 
the  southern  United  Slates,  which  has  slender 
branches,  and,  in  spring,  drooping  solitary  or 
racemed,  bell-shaped  flowers,  having  a  faint 
fragrance,  and  nearly  hidden  by  the  small,  oval 
leaves  which  are  nearly  smooth.  6".  grandifolia 
is  more  pubescent,  has  larger  leaves  and  more 
fragrant  flowers.  Certain  Japanese  species  are 
in  cultivation,  and  are  hardy  as  far  north  as 
Massachusetts,  such  as  5'.  Japonica  and  S. 
obassia. 

Styria,  stir'i-a,  Austria,  a  duchy,  with  an 
area  of  8,670  square  miles.  It  is  traversed  by 
three  Alpine  ranges,  whose  highest  points  reach 
in  the  Grimming  at  the  northwest,  and  the 
Eisenhut  at  the  southwest,  an  elevation  of  7,400 
and  7.646  feet  respectively.  The  ranges  are 
penetrated  by  many  valleys  of  different  extent ; 
the  only  level  land  is  at  the  southeast.  Slyria 
belongs  wholly  to  the  basin  of  the  Danube,  and 
is  drained  by  the  Enns,  Mur,  Drave  and  Save. 
The  mountain  lakes  lie  amid  beautiful  scenery. 
There  is  much  barren  land,  and  little  that  is 
arable;  vineyards  flourish  in  certain  districts. 
.  Fruits  abound,  and  hemp,  flax,  and  the  poppy 
are  grown  extensively.  The  forests  and  mines 
are  the  staples  of  wealth,  and  their  products 
constitute  the  chief  exports.  The  minerals  com- 
prise gold,  silver,  copper,  lead,  zinc,  and  the 
finest  quality  of  iron  —  besides  sulphur,  salt,  and 
alum.  The  iron  manufactures  are  the  most  im- 
portant, including  scythes,  swords,  etc.  Pop. 
(1900)   1,356,058. 

Styx,  stiks,  the  name  of  a  river  of  the 
infernal  regions,  in  the  mythology  of  the  Greeks 
and  Romans.  The  real  Styx  was  a  stream  in 
Arcadia,  which  is  now  called  the  Mauraneria,  or 
Black  Waters,  and  also  the  Drako-neria,  or  Ter- 
rible Waters,  and  which  was  and  is  considered 
injurious  to  men  and  beasts.     Souls  going  to  the 


infernal  regions  were,  according  to  the  ancient 
myth,  ferried  across  the  Styx  by  Charon. 

Su-chau,  soo'chow',  China,  the  capital  of 
the  province  of  Kiang-su,  situated  on  the  Grand 
Canal  east  of  Lake  Tai-hu,  and  50  miles  west  of 
Shanghai.  The  city  is  surrounded  by  walls  30 
feet  high,  and  the  inner  portion  is  intersected 
by  numerous  natural  and  artificial  waterways 
which  communicate  with  the  larger  channels 
connecting  the  city  with  the  Yang-tse-kiang, 
Lake  Tai-hu,  Shanghai  and  Hang-chau.  Su- 
chau  is  the  seat  of  the  provincial  college,  and 
contains  several  interesting  pagodas.  In  the 
vicinity  stands  the  ancient  temple  of  Hu-kiu- 
shan.  The  inhabitants  manufacture  silks  and 
other  cloths,  and  fine  carved  and  lacquered  arti- 
cles. The  city  was  made  a  treaty  port  in  1896 
by  the  Treaty  of  Shimonoseki.  Pop.  (1901) 
estimated  at  500,000. 

Suakin,  swa'kin,  Nubia,  a  seaport  on  the 
coast  of  the  Red  Sea,  consisting  of  two  parts 
joined  by  a  causeway,  one  part  occupying  the 
shore  of  the  mainland,  the  other  the  rocky  island 
in  the  bay.  It  is  the  principal  town  of  ihe  dis- 
trict of  the  same  name,  in  the  Sudan.  The 
natives  live  at  El-Keff',  the  section  on  the  main- 
land, and  here  stands  the  bazaar  —  a  scene  of 
bustling  activity,  also  the  barracks  occupied  by 
Anglo- Egyptian  troops ;  beyond  are  the  foun- 
tains surrounded  by  date-groves  and  orchards. 
The  natives  live  in  tents.  The  principal 
manufactures  are  silver  ornaments,  knives, 
spear-heads,  and  leather-work.  Trade  is  con- 
siderable, and  the  chief  exports  include  the 
above-mentioned  articles,  besides  ivory,  gums, 
millet,  cattle,  hides,  and  gold.  The  imports : 
durra,  cottons,  flour,  sugar,  rice,  ghi,  dates,  and 
coal.  This  is  a  starting-point  for  pilgrimages  to 
Mecca.  The  vicinity  was  the  battlefield  of  the 
allied  British  and  Eg)'ptian  forces  against  the 
Mahdi  and  his  Dervish  followers.  Pop.  (1897) 
I5,7I3. 

Suarez,  Francisco,  fran-thes'ko  swa'reth, 
Spanish  theologian:  b.  Granada  1548;  d.  Lisbon 
161 7.  He  was  one  of  the  most  eminent  scholas- 
tic and  polemical  writers  of  the  Roman  Catholic 
Church.  He  entered  the  society  of  Jesuits  in 
1564,  and  soon  became  professor  in  succession 
at  Valladolid,  Rome,  Alcala,  and  Salamanca. 
In  1597  Philip  II.  appointed  him  principal  pro- 
fessorof  divinity  at  the  University  of  Coimbra, 
a  position  he  held  until  his  death.  The  most 
recent  edition  of  his  works  was  completed  in 
Paris  in  i860. 

Sub-deacon,  the  lowest  step  in  holy  orders 
in  the  Roman  Catholic  Church  and  the  highest 
of  the  minor  orders  among  the  Greeks.  In  the 
Roman  Catholic  Church  sub-deacons  prepare  the 
sacred  vessels  and  the  bread  and  wine  for  mass, 
pour  the  water  into  the  chalice  at  the  Offertory, 
and  sing  the  Epistle;  in  the  Greek  church  they 
prepare  the  sacred  vessels,  and  guard  the  gates 
of  the  sanctuary.  There  are  no  sub-deacons  in 
the  Protestant  Episcopal  Church. 

Sub-Treasury,  United  States.    See  Finwnce. 
Sub-Treasury    Warehouse    Scheme.     Sec 

Fl.N.XNCE, 

Subcon'sciousness,  a  state  of  the  mind  or 
a  process  of  cerebration  similar  to  those  mental 
states  and  processes  of  which  we  have  con.scious- 
ness,  though  of  this  state  or  process  we  are  un- 
conscious.    See  Consciousness. 


SUBLIMATION— SUBMARINE  MINES 


Sublima'tion,  a  chemical  process  by  which 
volatile  substances  are  vaporized  by  heat,  and 
again  condensed  in  a  solid  form.  This  process 
differs  from  evaporation  only  in  being  confined 
to  solid  substances.  It  is  usually  performed 
either  for  the  purpose  of  purifymg  certain  sub- 
stances and  disengaging  them  from  extraneous 
matters,  or  of  reducing  them  into  vapor  and 
combining  them  under  that  form.  As  all  fluids 
are  volatilized  by  heat,  and  consequently  capable 
of  being  separated,  in  most  cases,  from  fixed 
matters,  so  various  solid  bodies  are  subjected  to 
a  similar  treatment.  Fluids  are  said  to  distil, 
and  solids  to  sublime,  though  sometimes  both 
are  obtained  in  one  and  the  same  operation. 
The  substance  formed  by  the  process  of  sublima- 
tion is  called  a  sublimate.  The  principal  sub- 
jects of  this  operation  are  volatile  alkalinesalts, 
neutral  salts,  composed  of  volatile  alkali  and 
acids,  as  sal-ammoniac,  arsenious  acid,  benzoic 
acid,  mercurial  preparations,  and  sulphur. 

Sublime',  The,  that  which,  in  the  works  of 
nature  or  of  art,  is  grand  and  awe-inspiring. 
Longinus,  the  eminent  philosophical  critic  (.^d 
ccnturv),  in  his  work  'Peri  Hypsus,*  'Of 
Sublimity,'  characterizes  the  sublime  in  literary 
composition  as  that  which  "fills  the  reader  with 
a  glorying,  and  sense  of  inward  greatness"  ;  but 
he  does  not  inquire  into  the  nature  of  the 
sublime  in  general.  Burke  finds  the  essence  of 
the  sublime  to  consist  in  terror,  acting  whether 
openly  or  latently.  Blair  sees  the  cause  of  the 
Reeling  of  pleasurable  elation  excited  by  the 
sublime,  a  mighty  power  or  force;  Kainies  in 
height  or  elevation;  according  to  Sir  William 
Hamilton  the  emotion  produced  by  the  sublime 
is  a  mingled  feeling  of  pleasure  and  pain  — 
pleasure  in  the  consciousness  of  strong  energj-, 
and  pain  in  the  consciousness  that  this  energy 
is  vain.  He  distinguishes  three  phases  of  the 
sublime,  the  sublime  of  extension  or  space,  of 
intension  or  power,  and  of  protcnsion  or  power, 
and  cites  the  following  passages  from  Kant  as 
admirably  illustrating  the  subliine  in  each  of 
these  three  forms : 

Two  things  there  are,  which,  the  oftener  and  the 
more  steadily  we  consider  them,  fill  the  mind  with  an 
.ever  new,  an  ever  rising  admiration  and  reverence  — 
the  Starry  Heaven  above,  the  Moral  Law  within.  Of 
neither  am  I  compelled  to  seek  out  the  reality,  as 
veiled  in  darkness,  or  only  to  conjecture  the  possibility, 
-as  beyond  the  hemisphere  of  my  knowledge.  Both  I 
■contemplate  lying  clear  before  me,  and  connect  both 
immediately  with  my  consciousness  of  existence.  The 
«one  departs  from  the  place  I  occupy  in  the  outer  world 
of  sense;  expands  beyond  the  bounds  of  imagination 
this  connection  of  my  body  with  worlds  lying  lieyond 
worlds,  and  systems  blending  into  systems;  and  pro- 
tends it  into  the  illimitable  times  of  their  periodical 
movements  —  to  its  commencement  and  continuance. 
The  other  departs  from  my  invisible  self,  from  my  per- 
sonality, and  represents  me  in  a  world,  truly  infinite  in- 
deed, but  whose  infinity  can  be  tracked  out  only  by  the 
intellect,  with  which  also  my  connection,  unlike  the 
fortuitous  relation  I  stand  in  to  all  worlds  of  sense,  I 
am  compelled  to  recognize  as  universal  and  necessary. 
In  the  former,  the  view  of  a  countless  multitude  of 
worlds  annihilates,  as  it  were,  my  importance  as  an 
animal  product,  which,  after  a  brief  and  that  incompre- 
hensible endowment  with  the  power  of  life,  is  compelled 
to  refund  its  constituent  matter  to  the  planet  —  itself  an 
atom  in  the  universe  —  on  which  it  grew.  The  aspect 
of  the  other,  on  the  contrary,  elevates  my  worth  as  an 
intelligence  even  without  limit;  and  this  through  my 
personality,  in  which  the  moral  law  reveals  a  fnculty  of 
life  independent  of  my  animal  nature,  nay,  of  the  whole 
material  world;  at  least,  if  it  be  permitted  to  infer  as 
much  from  the  regulation  of  my  being,  which  a  con- 
formity with  that  law  exacts;  proposing  as  it  does,  mv 
tnoral  worth  for  the  absolute  end  of  my  activity,  con- 
ceding no  compromise  of  its  imperative  to  a  necessitation 


of  nature,  and  spurning  in  its  in.'inity,  the  conditions 
and  boundaries  of  my  present  transitory  life. 

Sublime   Porte,   port,   or    Ottoman   Porte, 

the  common  tertn  for  the  Turkish  government. 
The  chief  office  of  the  Ottoman  empire  is  styled 
Babi  Ali,  meaning  the  High  Gate,  from  the  gate 
(.bab)  of  the  palace  at  which  justice  was  ad- 
ministered ;  and  the  French  translation  of  this 
term  being  Subliine  Porte,  hence  the  use  of  this 
word.     See  Turkey. 

Submarine     Cables.        See    Cables,     Sub- 

M.'^RI-N'E. 

Submarine  Forests  are  remains  of  forests 
found  submerged  beneath  the  present  sea-level, 
and  either  not  at  all  exposed  or  e.xposed  only 
at  low  tide.  They  occur  on  all  coasts,  and 
indicate  either  a  subsidence  and  submergence 
of  the  land  after  the  trees  had  grown  to  their 
present  size,  or  an  encroachment  of  the  sea  and 
removal  of  a  barrier  which  separated  a  low- 
lying  forested  area  from  the  sea,  which  then 
submerged  this  area.  Submerged  trees  are 
known  on  the  IMaine,  Massachusetts,  and  New 
Jersey  coasts,  as  well  as  elsewhere  in  this  and 
other  countries. 

Submarine  Mines.  The  submarine  mine, 
which  had  its  practical  application  first  during 
the  Civil  War,  has  become  to-day  a  very  potent 
instrument  of  destruction,  as  shown  by  both  the 
Russian  and  Japanese  losses  in  the  present  war, 
which  have  proved  so  expensive  in  both  life  and 
treasure. 

The  Birth  of  the  Mine. — The  submarine 
mine,  or,  as  it  was  known  in  the  days  of  the 
Civil  War,  the  "torpedo,"  was  born  of  necessity, 
and,  during  the  years  of  that  conflict,  was  pecu- 
liarly the  weapon  of  the  weaker  side.  Federal 
naval  officers  were  led  at  first  to  belittle  this 
system  of  defense;  but  after  the  Union  tause 
had  lost  no  fewer  than  22  vessels  and  had  had 
a  dozen  seriously  injured,  not  to  mention  tlie 
loss  of  life  —  a  record  mtich  more  disastrous 
than  that  of  any  gun-fire  —  the  submarine  ac- 
quired a  formidable  digtiity  that  has  grown  to- 
(iay  to  an  e.xalted  dread.  Would  space  permit, 
it  would  be  very  instructive  to  trace  the  develop- 


FlG.   I. — Contact  Mine.     Mine  case  held  by  cable  just 
below  surface.     Anchor  rests  on  bottom. 

ment  of  the  subinarine  mine  under  the  stress  of 
the  Confederacy's  struggle  —  a  record  of  varied 
and  ingenious  appliances  that  stands  without 
a  parallel  in  the  annals  of  civilized  warfare ; 
but  space  does  forbid,  and  the  list  of  Federal 
losses  tells  plainly  enough  the  deadly  might  of 
the  crude,  powder-filled,  passive  obstructions  of 
a  hard-pressed  but  fertile  foe  forty-odd  years 
ago.  To-day,  gun-cotton  —  substantially  un- 
affected by  water  —  has  supplanted  the  short- 
lived, damp-killed  powder  of  the  past;  and,  in 
replacing  that  old  explosive,  has  brought  to  the 
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Explosion  of  Cf)ntact  Mine  Loaikil  Willi  75  l'r>unils  of  (iiiiU'oUoii. 


SUBMARINE  MINES 


modern   mine,    pound    for   pound   of   charge,   a 
destructive  miglit  four  times  as  great. 

Its  Defensive  Character. —  Tlie  submarine 
mine,  unlilce  tlie  topcdo  of  to-day,  must  be 
sought  by  the  foe ;  and  its  prime  weakness,  of 
course,  lies  in  its  immobility.  Secrecy  of  em- 
placement and  well-guarded  approach  are  vital 
to  its  efficiency;  and,  for  this  reason,  the  present 


Fig.  2. — Minc-Layin;;  X'cssel.  Mines,  with  ancliors, 
are  dropped  successively  by  means  of  traveling  belt  as 
vessel  moves  ahead. 

mine  is  only  one  part  of  an  extensive  system  of 
defense,  instead  of  the  prime  obstruction,  as  it 
was  during  the  days  of  the  Rebellion. 

The  modern  submarine  mine  differs  in  char- 
acter with  the  work  for  which  it  is  designed; 
and,  broadly,  the  distinction  is  made  between 
those  intended  to  e.xplode  by  direction  from  an 
observation  station  ashore,  and  those  that  are 
fired  automatically  upon  contact  with  the  bot- 
tom of  an  enemy's  ship. 

It  has  become  axiomatic  in  military  circles 
that  "the  defensive  can  only  avoid  defeat ;  it 
cannot  win  victory."  Such,  in  substance,  is  the 
mission  of  all  our  fortified  seaports.  The  bat- 
teries there  can  only  repel  the  foe ;  they  cannot 
go  forth  as  a  fleet,  and  wring  victory  from  the 
enemy;  at  most,  they  can  prevent  a  determined 
naval  antagonist  from  running  by  at  all  hazard 
to  reach  the  cities  lying  back  of  these  bulwarks. 
The  prime  object,  then,  is  to  prevent  this;  and 
to  tliat  end,  tlie  aim  is  so  to  limit  and  obstruct 
the  approach  of  a  foe  that  he  shall  be  forced 
to  make  a  frontal  attack  in  line  with  the  heaviest 


waters  leading  to  a  fortified  position  would  be 
planted  with  a  double  line  cf  mine  defenses, 
the  first  line  seaward,  or  distant  from  the  heavy- 
gun  emplacements,  about  3,500  yards.  At  that 
range,  the  most  powerful  of  the  guns  should  be 
able  to  pierce  the  heaviest  of  the  enemy's  armor, 
and,  before  he  could  come  closer,  the  aim  would 
be  to  destroy  his  stability,  injure  his  maneuver- 
ing powers,  and  thus  prevent  the  successful 
retaliation  of  his  own  guns  —  in  other  words,  to 
hold  him  at  arm's  length,  and  to  cripple  him 
beyond  thought  of  further  venture.  The  sec- 
ond line  of  mine  defense  is  to  detain  the  enemy 
still  further,  and  to  hold  him  in  the  face  of  the 
combined  attack  of  all  the  guns  —  slow  and 
rapid-fire  —  and  effectually  to  check  the  smaller 
and  more  elusive  of  an  attacking  fleet  that 
might  slip  through  the  slower  fire  of  the  heaviest 
guns. 

Jlo-ii  Mines  arc  Guarded. —  To  insure  tlie 
effective  working  of  the  mine  fields,  they  must 
be  guarded   against    the   counter-mining   efforts 


Fio.  3. — Observation  Mine. 

and   the   most  powerful   of  the   defending  ord- 
nance. 

First  and  Second  Lines. — To  accomplish  this, 
submarine  mines  of  various  sorts  are  planted 
throughout  the  waters  leading  to  a  fortified 
position.  Ry  thus  covertly  guarding  the  flanking 
avenues  of  approach,  it  is  possible  to  bring  to 
bear  upon  an  enemy  a  superior  force  at  the 
point    of    attack.    To    this    end,    the    navigable 


Fig.  4. — Junction-Box  of  Mine   System. 

of  an  active  enemy  ;  and  for  this  purpose  lighter 
batteries  of  rapid-fire  guns  and  searchlights  are 
installed  to  sweep  all  avenues  of  approach,  and 
effectually  to  repel  the  small  craft,  to  whom 
such  work  is  generally  entrusted  by  the  foe. 
The  aim  is  not  only  to  destroy  all  vessels  at- 
tempting this  work,  but  to  hold  such  craft  at 
a  distance  so  that  they  shall  not  be  able  even 
to  locate  the  position  of  the  mine  fields;  for 
it  is  in  the  secret,  hidden  nature  of  such  de- 
fenses that  their  moral  force  lies,  even  more 
than  in  their  applied  destructive  power. 

Systems  of  Planting. —  The  work  of  planting 
a  mine  field  involves  no  little  preparation,  for, 
as  must  be  understood,  the  modern  mine  is 
rather  complex  in  its  installation  in  the  fair- 
ways of  commerce;  and,  of  course,  the  idea  to- 
day is  to  provide  an  eflirient  defense  while  still 
leaving  the  clinnnels  of  traffic  open  to  free  pas- 
sage during  daylight  and  at  such  other  times  as 
may  be  secure  fnim  an  enemy's  approach.  For 
this  reason,  the  mines  planted  in  a  harbor-way 
or  the  navigable  waters  of  seaboard  ports,  are 
placed  deeper  than  the  type  designed  commonly 
to  explode  on  cont.act :  and.  to  make  tlicm  effect- 
ive, they  carry  a  much  larger  explosive  charge, 
must  be  structurally  stronger  to  withstan<l  th« 
water  pressure  at  the   greater  depths,  and   art^ 
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in  consequence,  very  heavy.  In  fact,  the  large, 
modern  observation  mines  weigh  quite  half  a 
ton,  and  their  proper  planting  involves  a  deal 
of  careful  handling  and  a  wealth  of  special 
facilities  that  cannot  be  enumerated  in  a  brief 
sketch  of  the  subject. 

Observation    Mines. —  Taking    the    mines  _  in 
their  order  of  relative  safety  to  those  planting 
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sequent  control.  The  main  multiple  cable  is  led 
from  the  junction-box  shoreward  to  the  observa- 
tion station,  where  each  mine  has  its  button  on 
an  elaborate  keyboard.  These  mines  can  be  ex- 
ploded either  singly  or  in  groups. 

The  effectiveness  of  the  observation  mine 
depends  upon  accuracy  in  locating  the  enemy 
over  them.  This  is  done  by  cross-bearings, 
which,  however,  may  be  more  or  less  indistinct 
or  invisible  by  reason  of  atmospheric  conditions. 
The  act  of  discharge  is  effected  by  an  electric 
current,  which,  heating  a  platinum  filament  in 
the  primer,  ignites  the  fulminate  of  mercury, 
which  sets  the  explosive  chain  in  motion.  In 
principle  of  firing,  the  observation  mine  is  not 
unlike  the  explosive  sequence  in  the  Whitehead 
torpedo.  Until  the  firing  key  is  pressed,  the 
observation  mine  is  pre-eminently  safe  and  will 


Fig.  s. — Electro-Contact  Mine.  Held  in  position  by 
anchor  chain.  Circuit  can  be  broken  from  shore  at  will, 
to  avoid  danger  to  friendly  vessels.  When  circuit  is 
closed,   collision   with   mine  causes  explosion. 

them,  the  observation  mine  naturally  comes  first 
This  type  of  mine  is  shown  in  accompanying 
diagram  (Fig.  3).  The  casing  is  of  steel,  and 
large  enough  to  be  buoyant  when  loaded  with 
500  pounds  of  wet  gun-cotton,  packed  in  a  cop- 
per vessel  with  perforations  permitting  the  en- 
trance of  sea  water.  In  the  lower  centre  is  the 
primer  of  dry  gun-cotton,  and  the  detonator  of 
fulminate  of  mercurj'.  The  area  of  destruction 
of  such  a  mine  is  a  circle  with  a  60-foot  diam- 


FiG.  6. —  Electro-Mechanical  Mine. 
eter.  These  mines  are  generally  planted  in 
groups  of  3,  5,  or  7,  with  battery  connections 
leading  back  to  a  single  junction-box  contain- 
ing as  many  disconnectors  as  there  are  separate 
mines.  The  purpose  of  this  is,  first,  to  central- 
ize the  connections  of  the  mines,  and  then,  by 
the  separate  disconnectors,  to  prevent  the  dis- 
charge of  a  single  mine  from  short-circuiting 
and  cutting  out  the  rest  of  the  group  from  sub- 
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Fig.  7. — Groups  of  Contact   Mines,   Plan  View. 

Stand  a  lot  of  rough  handling,  for  the  primer 
IS  pretty  securely  housed  within  the  mass  of  the 
insensitive  wet  gun-cotton. 

Electro-contact  Mines. —  The  electro-contact 
mine  (Fig.  5)  is  made  either  of  iron  or  of  steel, 
as  conditions  suggest,  and  may  be  either  spher- 
ical or  cylindrical,  as  shown  in  the  diagram. 
Being  intended  to  explode  only  when  in  actual 
contact  with  the  bottom  of  a  vessel,  they  lie 
nearer  the  surface,  and  carry  a  moderate  charge 
of  75  pounds  of  gun-cotton.  No  craft  has  yet 
been  fashioned  that  can  resist  the  under-water 
attack  of  such  a  weapon.  These  mines  differ 
radically  from  the  observation  mine  in  their 
method  of  firing.  Within  a  pedestal  in  their 
upper  half  they  carry  the  bared  ends  of  the  fir- 
ing circuit  —  one  at  the  top  and  one  at  the  bot- 
tom. This  pedestal  is  partly  filled  with  mer- 
cury, which,  when  the  mine  is  tipped  about  70 
degrees,  bathes  both  of  the  bared  ends  of  the 
firing  circuit,  thus  forming  a  continuous  metallic 
connection,  and  closing  the  circuit.  The  circuit 
so  closed  heats  a  platinum  filament  which  fires 
a  primer  similar  to  that  in  the  observation  mine. 

These  mines  also  are  planted  in  groups 
(Fig.  7),  and  have  junction-boxes  and  discon- 
nectors, as  do  the  observation  mines.  Until 
their  battery  connections  are  made  ashore,  they 
are  of  course  harmless  even  when  struck  by  a 
passing  vessel.  By  plugging  a  diagrammatic 
keyboard,  single  mines  or  groups  are  made 
either  operative  or  inoperative  as  the  case  may 
be ;  but,  when  once  the  battery  connections  are 
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made,  the  mine  becomes  its  own  lookout,  and 
should  an  enemy's  ship  make  the  fatal  mistake 
of  bumpnig  against  it,  the  mine  will  do  its 
deadly  work  without  further  aid. 

Automatic  Mines. —  The  electro-mechanical 
(Fig.  6),  electro-chemical,  or  automatic  mine, 
as   it   is   variously   styled,   is  by   long  odds   the 


fighting  ships  of  a  number  of  nations,  called  the 
"naval  defense"  mine.  These  mines  are  in- 
tended to  protect  a  hastily  established  naval 
base  on  the  enemy's  coast  or  at  some  point  not 
otherwise  defended.  They  differ  from  the  ordi- 
nary electro-contact  mines  only  in  the  absence 
of  a  shore-battery  connection.  After  these 
mines  are  planted  and  the  mine-laying  vessel 
or  boat  is  at  a  safe  distance,  a  small  battery, 
in  a  water-tight  case  and  connected  by  a  number 
of  yards  of  small,  insulated  cable,  is  thrown 
overboard;  and  then- — and  then  only  —  the 
mine  becomes  dangerous  to  any  craft  hitting  it. 
To  recover  these  mines  in  safety,  the  battery- 
boxes  are  swept  for,  raised,  and  disconnected, 
after  which  the  mines  themselves  may  be  re- 
covered without  danger.  Mines  of  this  sort 
can  be  laid  and  recovered  very  rapidly,  even 
during  the  heat  of  action ;  and,  by  an  ingenious 
arrangement,  they  are  made  self-anchoring  at  a 
predetermined  depth. 

Counter-mining. — Counter-mining  is  the  work 


Fig.  8. — A.  Mine  System  on  Single  Cable  across  Har- 
bor Entrance.  Line  of  sight  between  mark  buoys  indi- 
cates vulnerable  position  of  passing  vessel. 

B.  Observers,  with  telescopes  trained  at  a  certain 
angle,  are  stationed  at  A  and  B.  When  vessel  E  comes 
into  view  of  both  observers,  she  is  directly  over  mine  C, 
and  closing   of   circuit   will   cause   e-xplosion. 

most  dangerous  to  handle.  Once  laid,  they  be- 
come a  common  menace  to  friend  and  foe  alike. 
They  are  complete  unto  themselves,  and  entirely 
independent  of  extraneous  control  other  than 
the  unfortunate  bumping  of  a  doomed  craft. 
Such  were  the  mines  the  Japanese  planted  out- 
side of  Port  Arthur ;  and  such,  too,  were  the 
mines  with  which  the  Russians  in  turn  caught 
the  Japanese  battleship  Hatsuse. 

In  construction,  the  automatic  mine  is  sub- 
stantially similar  to  the  electro-contact  mine, 
the  difference  being  that  the  firing  battery  is 
contained  in  the  mine  itself,  and  is  of  power 
sufficient  to  heat  the  delicate  platinum  wire 
passing  through  the  middle  of  the  detonating 
fuse.  This  mine,  too,  has  a  mercurial  circuit- 
closer,  and  it  must  be  tipped  over  to  an  angle 
of  70  degrees  to  cause  it  to  explode.  To  make 
these  mines  inoperative  until  they  have  been 
properly  planted  —  for  all  mines  must  be  an- 
chored at  certain  depths,  varying  accordingly 
as  the  mines  differ  —  there  is  a  circuit-breaker 
consisting  of  a  composition  of  sugar  and  pow- 
dered chalk  (good  non-conductors),  which  sep- 
arates the  ends  of  the  wires  in  the  mercury  cup. 
This  composition  is  poured  in  and  allowed  to 
crystallize  long  before  the  two  small  batteries 
are  put  in  place.  In  a  brief  while  after  the 
mines  are  placed  in  the  water,  this  composition 
melts  and  the  weapons  are  ready  for  instant 
.service.  The  electro-chemical  mine  is  similar 
in  principle,  differing  only  in  the  nature  of  the 
material  of  the  circuit-closer.  An  acid  is  set 
free  by  the  tilting,  which,  by  coming  in  contact 
with  the  two  elements  of  a  battery  attached  to 
the  ends  of  the  firing-circuit  wires,  creates  a 
current  strong  enough  to  heat  the  platinum  fila- 
ment of  the  primer. 

Naval  Defense  Mines. —  There  is  a  form  of 
electro-contact  mine  now  carried  by  the  heavy 


Fig.  9. — Plan  of  a  Mine  Field.  Mines  are  distributed 
in  groups  and  electrically  controlled  from  shore.  Ves- 
sels avoiding  one  group  will  certainly  pass  over  another. 
VVhole  field  is  swept  by  battery  fire,  and  illuminated  by 
searchlights  at  night,   to  prevent  counter-mining. 

of  rendering  an  enemy's  mine  fields  ineffective, 
either  by  cutting  his  electric  cable  connections 
or  by  exploding  the  mines  by  the  shock  of 
counter-mines  fired  in  their  neighborhood. 
This  work  involves  a  great  deal  of  risk,  is  very 
hazardous,  and  must  be  carried  out  under  cover 
of  night  or  fog  and  with  the  utmost  delibera- 
tion. The  chances  of  its  success  are  reduced 
to  a  minimum  in  the  face  of  the  powerful  elec- 
tric lights  and  the  rapid-fire  guns  that  should 
always  command  the  approaches  to  the  mine 
fields.     See  Torpedoes. 

Robert  G.  Skerrett, 
Formerly  of  the  A^az'y  Department,  Washington, 
D.  C. 
Submarine  Navigation,  History  of.  The 
record  of  attempts  to  i)erfcct  submarine  vessels 
begins  with  the  early  t7th  century,  since  which 
time  the  problem  has  well-nigh  constantly  en- 
listed inventive  skill.  From  about  1850  almost 
every  year  has  witnessed  some  new  design  or 
practical  experiment.  The  earliest  submarine 
boat  chronicled  was  that  constructed  in  1620  by 
the  Dutch  natural  philosopher,  Cornells  van 
Drebbel  (q.v.).  Van  Drcbbcl  built  several  ex- 
amples conforming  to  a  general  type.  They  were 
wooden,  and  were  rendered  watertight  by 
greased  leather  stretched  over  the  hull.  In  one 
of  them  James   I.   of  England  made  a   lengthy 
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-trip.  The  first  real  success  was,  however,  re- 
served for  the  American  engineer,  David  Bush- 
nell,  whose  boat,  the  Turtle  (1/75).  1°°^  its 
name  from  its  plan  of  construction.  Robert 
Fulton  (q.v.)  developed  a  submarine  torpedo- 
boat  for  maritime  defense,  the  Nautilus,  in  which 
-on  one  occasion  he  remained  submerged  for  five 
hours.  But  it  was  rejected  successively  by  the 
French,  British,  and  United  States  governments ; 
the  French  minister  of  marine  making  the  pro- 
test, interesting  in  the  light  of  subsequent  study 
of  the  military  value  of  the  submarine,  that  "this 
type  of  warfare  carries  with  it  the  objection 
that  those  who  undertake  it  and  those  against 
whom  it  is  made  will  all  be  lost."  The  first 
patent  for  a  submarine  boat  was  obtained  in 
France  by  Castera  in  1827,  his  invention  being 
a  prototype  of  Simon  Lake's  Argonaut,  men- 
tioned below.  Wilhelm  Bauer  (q.v.)  was  a  per- 
sistent inventor,  endeavoring  to  gain  acceptance 
of  his  plans  from  Germany,  Austria,  England, 
.and  Russia.  For  the  last  he  built  Le  Diable 
Marin,  in  which,  at  the  coronation  of  Czar 
Ale.xander  II.,  he  remained  submerged  through- 
out the  entire  ceremony.  The  use  of  electric 
power  for  submarine  boats  was  first  suggested 
by  Mane-Davy  in  1854.  The  Plongeur,  devised 
ty  Bourgeois  and  Brun,  was  launched  in  1863. 
The  various  experiments  made  with  it  were  not, 
indeed,  highly  successful,  but  some  results  of 
importance  were  obtained.  Attention  was  di- 
rected in  1859  to  a  submarine  boat  constructed 
by  Delaney  of  Chicago.  According  to  his 
patent,  the  vessel  was  egg-shaped  in  transverse 
section,  and  diminished  nearly  to  a  point  at  each 
■end.  There  was  a  rudder  at  one  end  of  a  hollow 
shaft,  and  the  axis  of  a  screw  propeller  passed 
through  the  shaft.  The  boat  was  completely 
inclosed  on  all  sides,  e.xcept  certain  pipe  open- 
ings. A  steam-engine  was  to  furnish  the  pro- 
pelling power.  The  embarrassments  to  its  use 
were  too  many  and  diiBcult  to  permit  its  per- 
manent success.  Later,  a  boat  called  the  In- 
telligent Whale,  having  an  extended  egg-shape, 
and  provided  with  most  needful  contrivances, 
was  exhibited  in  Brooklyn,  N.  Y.  It  proved, 
however,  too  cumbrous  for  convenrent  use. 
Goubet,  of  Paris,  in  1882,  constructed  a  sub- 
marine boat  w-ith  such  success  as  to  receive  an 
order  from  the  Russian  government  for  300 
sets  of  his  machinery.  In  the  Russian  boats 
-electricity  is  the  motor,  the  speed  obtained  being 
five  knots. 

_  The  Civil  War  in  America  was  naturally  a 
stimulus  to  numerous  attempts  in  connection 
■with  submarine  invention.  A  Confederate  boat 
with  a  nearly  submerged  hull  attacked  and 
-slightly  injured  the  Federal  armorclad  New- 
Ironsides  on  5  Oct.  1863.  The  Federal  Housa- 
tonic  was  destroyed  in  Charleston  Harbor  in 
1864  by  another  such  Confederate  boat.  The 
-vessels  of  this  type  were  of  boiler-iron,  about 
.35  feet  in  length,  and  called  "Davids,"  from  their 
appearance  of  insignificance  in  comparison  with 
their  adversaries.  The  American  invention 
<i866)  of  Raeber  was  not,  however,  intended 
for  offensive  purposes.  From  the  design  by 
Lacomme  (i86g),  a  French  physician,  of  a  sub- 
■marine  cross-Channel  railway,  w-as  developed 
the  submarine  ferry-boat  of  Goubet.  The  Rus- 
sian Drzewiecki  constructed  a  boat  in  1877,  and 
this  he  followed  by  six  others  of  an  improved 
pattern.     The  last  of  these,  partly  submersible, 


has  recently  been  investigated  by  the  French 
government.  The  first  trial  of  a  boat  patented 
by  G.  W.  Garrett  in  1878  was  a  success ;  in  1S79 
a  second  boat  by  Garrett,  the  Resurgam,  was  put 
into  commission.  A  submersible  by  Berkeley 
and  Hotchkiss  (1880),  which  has  been  called 
"one  of  the  most  ingenious  and  interesting  vessels 
ever  designed,"  attracted  slight  notice.  In  1881 
G.  W.  Garrett  patented  a  third  boat,  in  conjunc- 
tion with  T.  V.  Nordenfelt  (q.v.)  ;  in  this  steam 
w-as  employed  as  a  motive  power.  Campbell  ind 
Ash  invented  another  Nautilus  in  1884,  and  it 
w-as  successfully  tried;  but  apparently  nothing 
further  was  done  w-ith  it.  Waddington's  Por- 
poise, invented  in  1885,  carried  out  numerous 
experiments  of  value,  and  w-as  thought  to  be  a 
great  advance  on  predecessors.  In  1887  Hov- 
gaard,  a  lieutenant  in  the  Danish  navy,  designed 
a  boat,  a  description  of  which  he  gave  in  a 
monograph  on  submarines.  This  was,  however, 
not  built,  and  its  utility  was  therefore  not  put 
to  the  test.  The  Turkish  government  bought 
tw-o  Garrett  and  Nordenfelt  boats  of  a  fourth 
type,  built  at  Chertsey  (Surrey),  but  it  is  not 
know-n  that  they  w-ere  ever  tested  in  a  satis- 
factory manner.  The  Gymnote  was  invented  by 
Gustave  Zede  in  1888.  It  was  a  boat  56  feet 
long,  of  30  tons  displacement,  and  w-as  sub- 
merged by  having  water-tight  compartments 
filled  until  its  buoyancy  was  greatly  reduced  and 
then  being  made  to  dive  by  means  of  horizontal 
rudders.  It  attained  a  speed  of  10  knots.  So 
successful  w-as  it  when  tried  that  a  larger  boat 
of  the  same  general  design,  the  Gustave  Zede, 
w-as  built  from  the  designs  of  the  engineer 
Romazotti  and  launched  in  1893.  Apostoloflf's 
invention,  for  which  a  patent  was  obtained  in 
1889,  has  not  yet  been  so  developed  as  to  make 
results  available.  It  w-as  to  be  of  high  speed. 
A  modern  submarine  boat  built  by  (George  C. 
Baker  for  e>rperii-nental  purposes  was  launched 
on  Lake  Michigan  in  1892,  and  made  many  suc- 
cessful trips.  In  1899  the  Morse,  designed 
by  Romazotti,  architect  of  the  Gustave  Zede, 
and  a  considerable  improvement  over  that 
boat,  was  launched;  and  in  the  same  year, 
also,  the  Narval,  a  French  submersible, 
built  at  Cherbourg  from  the  designs  of 
Laubeuf,  the  trial  of  which  proved  successful. 
Other  inventions  are  numerous.  Another  Gar- 
rett and  Nordenfelt  boat  (the  5th  type)  proved 
a  failure  in  i88g;  the  Russian  Jacovenko  de- 
signed a  submarine  for  which  the  high  speed  of 
60  knots  was  claimed ;  T.  H.  Williamson  in  1901 
submitted  to  the  British  admiralty  board  the 
plans  of  an  invention  asserted  to  possess  new 
features  in  construction,  motive  pow-er,  and 
other  particulars;  and  Sydney  Allen,  of  Sydney, 
N.  S.  W'.,  Sir  Gerald  Strickland,  a  British  army 
officer,  Degli  Abbati,  and  Admiral  Daniel  Am- 
men  (q.v.),  U.  S.  N.,  have  also  designed  boats  of 
various  sorts.  In  the  monograph  'The  Argo- 
naut: Her  Evolution  and  History,*  Simon  Lake 
explains  his  invention,  the  first  example  of  which 
was  built  in  1894,  the  second  in  1897.  Its  object 
was  w-holly  peaceful,  the  inventor  claiming  for 
it  great  value  in  laying  submarine  foundations, 
in  recovering  gold  from  seacoast  and  river  bot- 
toms, in  submarine  wrecking,  and  for  scientific 
purposes.  On  one  occasion  it  w-as  submerged  for 
10  hours  and  a  quarter.  It  is  designed  to  roll 
along  the  bottom  of  the  sea  like  a  locomotive, 
and    to   explore    the    bottom   of   the   ocean    for 
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METilOD  OF  ATTACK. 


Length,  63  feet  4  inches.  Diameter,  11   feet  9  inches.  Displacement,    120  tons. 

Speod   at   Surface,  8  knots.  Speed  Suhmergeil,  7  knots. 
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sunken  treasures.  The  vessel  is  operated  by 
steam  when  on  the  surface  and  by  an  electric 
motor  when  under  water.  This  boat  in  1898 
made  a  voyage  of  200  miles  under  and  on  the 
surface  of  Lake  Champlain.  In  recent  times 
many  national  governments  have  experimented 
with  various  types  of  the  submarine.  The  United 
States  had  tliem  for  many  years  under  considera- 
tion. In  1892  an  appropriation  of  $200,000  was 
made  to  permit  the  navy  department  to  build  and 
test  a  submarine.  Tlie  plans  of  J.  P.  Holland 
were  selected.  The  first  Holland  boat,  the  be- 
ginning of  the  really  successful  submarine,  was 
built  in  1875 ;  a  second  was  launched  in  1877, 
a  third  in  1881.  After  severe  tests  of  the  gth 
type,  commonly  known  as  the  Holland,  the  loth 
type  was  ordered  in  1900.  This  boat  can 
dive  like  a  duck,  and  on  the  surface  it 
makes  about  10  knots  an  hour.  It  carries 
three  torpedo  tubes  and  uses  the  largest  size 
of  Whitehead  torpedoes.  In  1903  eight  sub- 
marines were  put  in  commission,  with  a  speed 
varying  from  8  to  8.87  knots,  a  displacement  in 
general  of  122.55  tons,  and  with  one  exception 
of  160  horse-power.  Five  Hollands  had  been 
launched  by  Great  Britain  by  June  1902 ;  an- 
other was  ordered,  and  subsequently  three  more. 
Tlie  results  arrived  at  under  war  conditions 
during  the  Russian- Japanese  war  will  undoubt- 
edly greatly  influence  the  views  held  as  to  the 
military  value  of  submarine  craft,  and  the 
methods  of  their  construction.  On  these  sub- 
jects there  has  been  much  discussion,  and  some 
frank  skepticism  of  the  utility  of  submarines 
has  been  expressed  by  experts.  Consult  for 
further  information  as  to  theory  and  practice  in 
submarine  invention  the  valuable  work  by  A.  H. 
Burgoyne,  'Submarine  Navigation,  Past  and 
Present'  (1904).  See  Torpedoes;  Torpedo 
Bo.\T. 

Submarine  Photography,  a  process  of  tak- 
ing photographs  under  water  discovered  by  Dr. 
L.  Boutan,  professor  of  zoology  at  the  Univer- 
sity of  Paris.  He  has  made  successful  experi- 
ments, to  the  depth  of  several  thousand  feet, 
on  the  coast  of  France  and  in  the  waters  of  the 
Mediterranean.  Dr.  Boutan  in  taking  these 
photographs  wears  the  regular  diver's  suit  and 
extra  heavy  leaden  shoes,  so  as  to  get  a  good 
foot-hold  on  tl)e  bottom  of  the  sea.  He  uses  the 
ordinary  outfit  of  a  photographer,  with  the  ex- 
ception that  he  lias  it  all  protected  by  water- 
proof coverings.  He  places  his  Leyden  jars  in 
a  barrel  whicli  is  surmounted  by  a  bell  glass 
provided  with  the  necessary  lamp.  Tlie  latter 
is  a  spirit  lamp  to  whicli  is  attached  a  receptacle 
for  tlie  niaguesium  powder  connected  with  the 
usual  pneumatic  ball  and  tube.  The  photo- 
graphs are  taken  by  the  instantaneous  flash 
which  follows  the  scattering  of  powdered  mag- 
nesium into  the  flame.  He  has  a  branch  tube 
connected  with  the  pneumatic  ball  which  forces 
a  puflf  of  air  info  the  powder  and  carries  it  into 
the  flame,  exposing  the  lens  at  the  moment  of 
maximum  light.  The  pictures  taken  at  the  bot- 
tom of  the  sea  by  this  process  show  no  material 
difference  from  those  produced  in  the  ordinary 
way  by  the  instantaneous  method,  with  one  ex- 
ception, that  the  negatives  !i:ive  a  peculiarly 
soft  tone. 

oubmarine  Signaling.  The  art  of  sub- 
inarine  signaling  as  aiiplied  to  navigation,  con- 


sists in  producing  a  sound  beneath  the  surface  of 
the  sea  which  travels  through  the  water  in  the 
same  manner  that  sound  travels  through  the  at- 
mosphere, and  providing  suitable  instruments  by 
which  the  mariner  on  board  his  vessel  may  be 
enabled  to  hear  the  signal  and  determine  its  di- 
rection and  distance.  In  other  words  the  sub- 
merged sound  signal  performs  the  same  service 
in  tlie  water,  that  the  fog  bell  or  steam  whistle 
renders  in  the  atmosphere,  it  being  simply  a 
question  of  hearing  a  sound  and  knowing  from 
which  point  of  the  compass  it  emanates  and 
how  far  it  has  traveled.  Given  this  information 
the  pilot  may  easily  locate  his  position  on  the 
chart  and  lay  his  course  so  as  to  reach  port  and 
avoid  dangers. 

While  the  same  laws  of  acoustics  govern  both 
air  and  water  signals,  the  latter  has  one  supreme 
advantage  over  the  former.  Sound  signals  in 
the  atmosphere  are  erratic  and  unreliable.  The 
most  powerful  steam  .syren  that  may  often  be 
heard  at  a  distance  of  15  miles,  will  sometimes 
be  inaudible  at  the  distance  of  a  ship's  length. 
Furthermore,  when  heard,  it  will  often  deceive 
the  observer  as  to  the  direction  of  its  source. 
Sound  signals  in  the  water  may  invariably  be 
heard  within  a  never  varying  radius  and  the  all 
important  question  of  direction  is  always  truth- 
fully answered. 

The  cause  of  this  difference  is  due  to  the 
varying  conditions  which  prevail  in  the  atmo- 
sphere, affecting  its  density,  temperature  and 
motion,  so  that  the  vibratory  sound-waves  are 
often  reflected  and  refracted.  These  variable 
conditions  do  not  exist  in  the  water,  which  is 
practically  a  homogeneous  body. 

A  further  superiority  of  water  over  air  in  the 
transmission  of  sound,  is  its  better  conductivity. 
Franklin  found,  what  every  school  boy  knows 
to-day,  that  a  person  with  his  head  under  water 
can  hear  the  sound  produced  by  two  stones 
clicked  together,  even  at  a  distance  of  half  a 
mile.  The  intensity  of  the  sound  depends  upon 
the  conductivity  of  the  medium  in  which  it  is 
generated,  and  this  in  turn  depends  upon  the 
density  of  the  medium.  As  water  is  mucli 
denser  than  air  it  carries  the  sound  more  effi- 
ciently, further,  and  faster.  In  the  atmosphere 
sound  travels  i.ioo  feet  per  second,  while  in  the 
water  its  speed  is  4.712  feet. 

With  these  manifest  advantages  in  favor  of 
submarine  signals,  it  seems  strange  that  until 
recent  years  no  adequate  attempt  has  been  luade 
to  perfect  a  practical  system.  When  Colladon 
and  Sturm  in  1827  made  their  memorable  ex- 
periments in  Lake  Geneva  to  determine  the  ve- 
locity of  sound  in  water,  they  submerged  a 
common  bell  weighing  150  lbs.,  which  was 
struck  with  a  hammer,  and  the  ojiserver  (said, 
erroneously,  to  have  been  stationed  nine  miles, 
away)  heard  the  stroke  through  a  common  car 
trumpet,  the  mouth  of  which  being  closed  by  a 
waterproof  membrane  was  submerged  in  the 
lake.  This  widely  advertised  experiment  doubt- 
less set  inventors  to  thinking  and  a  .score  Of 
more  plans  were  devised,  upon  paper,  that  in  the 
light  of  more  recent  practical  experience  have 
proved  either  fallacious  in  principle,  or  unable 
to  meet  the  conditions  of  actual  service,  or 
both. 

The  system  of  submarine  signaling  wliich 
has  just  been  adopted  by  the  Canadian  govern- 
ment, and  which  during  the  past  two  yj.irs  has 
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been  in  practical  operation  between  New  York 
and  Boston  is  based  upon  suggestions  first  made 
by  Arthur  J.  Mundy  of  Boston,  who  invited 
Prof.  Elisha  Gray  of  Chicago  to  assist  him  ni 
reducing  theory  to  practice.  For  several  years 
they  labored  together  and  succeeded  in  estab- 
lishing some  fundamental  principles.  Prof. 
Gray's  sudden  death  in  January  1901  left  Mr 
Mundv  alone  in  the  field,  but  with  the  help  of 
trained  assistants  and  ample  capital,  these  prm- 
ciples  were  applied  to  the  production  of  the  ap- 
paratus now  in  use,  which  may  be  described  as 
follows : 

The  system  is  divided  into  three  departments 
so  far  as  the  production  of  the  sound  signals  is 
concerned. 

First,  the  ringing  of  a  submerged  bell  sus- 
pended from  a  buoy,  also  submerged,  which  is 
anchored  near  the  bottom  of  the  sea  at  any  de- 
sired distance  from  the  shore,  say  from  one  to 
several  miles,  and  operated  by  electrical  power 
conveyed  to  it  by  means  of  a  submarine  cable 
from  a  dynamo  on  shore.  Such  a  station  was 
equipped  and  operated  at  Egg  Rock  near  Boston 
harbor  during  the  summer  of  1901. 

Second,  the  ringing  of  a  submerged  bell  siis- 
pended  from  the  side,  or  bottom,  of  a  lightship, 
the  power  for  actuating  the  clapper  being  either 
electric,  steam,  or  hydraulic,  according  to  cir- 
cumstances and  local  conditions.  Such  an 
equipment  was  first  installed  on  the  Boston 
Lightship  about  two  years  ago  and  has  been  in 
continuous  and  satisfactory  operation  ever  since. 
During  1904  three  additional  U.  S.  lightships 
were  similarly  equipped,  namely.  Pollock  Rip, 
Vineyard  Sound,  and  Pollock  Rip  Shoals  Light- 
ships. The  same  apparatus  is  now  being  placed 
on  the  following  lightships:  Portland,  Me.; 
Nantucket  Shoals,  Brenton's  Reef,  Cornfield 
Shoals.  Fire  Island,  Sandy  Hook,  and  Overfalls, 
Philadelphia. 

Third,  an  automatic  bell-buoy  by  means  of 
which  a  submerged  bell  is  operated  by  the  mo- 
tion of  the  waves,  through  a  mechanism  sus- 
pended from  a  buoy  floating  upon  the  surface. 
Such  a  bell-buoy  has  been  successfully  operated 
in  Boston  harbor  for  several  months,  but  has 
not  yet  been  introduced  commercially. 

The  mechanical  and  electrical  appliances  used 
for  striking  the  bell  are  of  various  designs,  un- 
necessary to  describe  in  detail,  it  being  sufficient 
to  say  that  they  all  result  in  striking  the  sub- 
merged bell  with  a  clapper,  so  that  it  rings  in 
the  water  just  as  a  bell  rings  in  the  air,  and 
the  vibratory  sound-waves  radiate  from  it  in  all 
directions,  being  transmitted  by  the  water,  so 
that  the  sea  is  quickly  filled  with  sound,  just  as 
the  atmosphere  is  filled  with  sound  from  a  toll- 
ing bell. 

When  a  ship  comes  w-ithin  10  or  12  miles 
of  one  of  these  submerged  bells,  it  is  sailing  in 
water  surcharged  with  vibratory  sound-waves. 
If  it  were  possible  to  dive  overboard  and  listen, 
the  unaided  ear  would  hear  the  bell  under  water 
for  the  same  reasons  that  it  could  hear  a  bell 
rung  in  the  air.  But  diving  from  an  ocean  liner 
going  20  knots  an  hour  in  a  stormy  wintry 
sea,  is  impossible.  An  artificial  electrical  ear, 
consisting  of  a  special  form  of  electrical  trans- 
mitter enclosed  in  a  small  hollow  brass  ball, 
filled  with  w-ater,  may  be  lowered  over  the  side 
of  the  ship  into  the  sea  and  by  means  of  insu- 


lated wires  contained  in  the  suspending  cord,  il 
may  be  put  in  circuit  with  an  ordinary  telephone 
receiver  and  the  sound  of  the  distant  submerged 
bell  may  be  distinctly  heard  through  this  re- 
ceiver in  the  pilot  house.  The  vibrations  in  the 
water,  caused  by  the  bell,  are  picked  up  by  the 
sensitive  transmitter  in  the  brass  ball  and  elec- 
trically reproduced  by  the  telephone  receiver 
held  to  the  ear  of  the  observer.  Such  an  appa- 
ratus can  be  towed  through  the  water  at  a  speed 
not  to  exceed  three  miles  an  hour  and  is  service- 
able for  slowly  moving  vessels  only.  In  order 
to  ascertain  the  direction  of  the  sound  signal 
with  this  ball  receiver,  the  navigator  must  lower 
the  ball  alternately  on  the  port  and  starboard 
sides  of  the  ship  and  compare  the  relative  in- 
tensity of  the  sounds  received.  If  it  is  heard 
more  distinctly  on  the  starboard  side,  the  vessel 
must  alter  its  course  by  going  to  starboard  until 
the  sound  is  heard  equally  well  on  both  sides 
of  the  ship.  Then  the  ship  is  heading  directly 
for  the  submerged  bell  and  the  compass  gives 
the  bearing.  The  reason  for  this  conclusion  is 
simple.  The  hull  of  the  vessel  acts  as  a  screen 
between  the  ball  containing  the  transmitter  and 
the  submerged  bell,  and  is  large  enough  to  cast 
a  sound  shadow  which  affects  the  intensity  of 
the  sound  reaching  the  transmitter,  although  it 
does  not  in  any  case  entirely  extinguish  it.  It 
may  be  remarked  in  passing  that  it  takes  a  much 
larger  screen  to  cast  a  sound  shadow  in  water 
than  in  the  air,  and  for  this  reason  the  ship  itself 
must  be  interposed,  care  being  taken  not  to 
lower  the  ball  below  the  keel  of  the  vessel  where 
it  would  be  equally  exposed  to  the  sound  vibra- 
tions coming  from  any  point  of  the  compass. 

For  a  long  time  this  receiving  apparatus  was 
the  best  that  could  be  devised,  but  Mr.  Mundy 
subsequently  made  an  important  discovery :  that 
one  half  of  this  brass  ball,  containing  the  same 
electrical  transmitter,  could  be  attached  to  the 
inside  skin  of  the  ship,  below  the  water  line, 
and  if  filled  with  water,  so  that  it  resembled  a 
water  blister  on  the  inner  side  of  the  ship's  skin, 
the  sound  of  the  bell  would  be  heard  through  it 
as  plainly  as  through  a  ball  transmitter  lowered 
over  the  ship's  side  as  above  described.  A 
cylindrical  case  filled  with  w'ater,  the  open  end 
being  pressed  against  the  ship's  side,  fulfills  the 
same  purpose  as  the  brass  hemisphere,  and  was 
subsequently  adopted  because  of  its  larger  ca- 
pacity and  greater  convenience  of  form.  Fur-  |, 
thermore,  he  discovered  that  if  a  vessel  be 
equipped  with  a  pair  of  such  "ship-skin  trans- 
mitters," one  on  either  side  like  a  pair  of  ears, 
and  connected  with  a  telephone  receiver  in  such 
a  manner  that,  by  throwing  a  sw-itch.  either 
transmitter  may  be  brought  into  action  inde- 
pendently, then  the  determining  of  direction  is 
quickly  accomplished  by  a  simple  comparison  of 
intensity  in  the  two  transmitters.  If  the  sound 
is  loudest  on  the  port  side,  the  submerged  bell 
lies  on  that  side  of  the  ship,  and  by  swinging 
the  vessel  to  port  until  the  sound  is  heard 
equally  well  through  both  transmitters,  the  exact 
bearing  of  the  bell  is  easily  discovered.  Not 
only  is  this  equipment  much  simpler  to  handle, 
but  the  entire  apparatus  being  within  the  ship 
it  is  not  necessary  to  slacken  speed  for  the  pur- 
pose of  taking  observations.  Hundreds  of  prac- 
tical tests  on  ocean  liners  demonstrate  that  the 
bell  is  invariably  heard  in  every  sort  of  weather, 
when  moving  at  any  speed,  by  simply  listening. 
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for  it  ill  tlic  pilot  house  through  the  telephone 
receiver,  which  is  conveniently  installed  near  the 
wheel. 

The  distance  between  the  ship  and  the  sub- 
merged bell  is  readily  gauged  by  the  intensity 
of  the  sound  received.  At  several  miles  the 
sound  is  clear  but  faint,  and  it  grows  louder 
as  the  bell  is  approached.  When  the  distance 
is  reduced  to  say  one  quarter  of  a  mile,  the 
sound  is  so  loud  that  it  is  painful  to  hold  the 
receiver  close  against  the  ear. 

A  difficulty  which  at  one  time  seemed  insur- 
mountable threatened  to  make  the  "ship-skin 
transmitter"  impracticable.  The  noise  of  the 
ship's  engines  was  picked  up  by  the  transmit- 
ters and  caused  such  a  pandemonium  in  the  tele- 
phone receivers,  that  the  relatively  weaker  sound 
from  the  bell  was  completely  overwhelmed.  By 
persistent  experiment  a  form  of  transmitter  has 
been  devised  which  is  selective,  in  that  it  ignores 
all  sounds  except  the  sound  ot  the  bell. 

The  above  description  relates  chiefly  to  the 
guiding  of  a  vessel  in  fog  or  darkness  so  that 
she  may  avoid  danger  and  lay  a  desired  course 
with  accuracy.  There  are,  however,  other  uses 
for  the  system  which  are  obviously  practical. 

For  instance,  several  of  the  Gloucester  fish- 
ing schooners  have  been  equipped  with  these 
electrical  ears,  and  when  the  fishermen  go  out 
from  the  schooners  in  their  dories  to  attend  to 
their  nets  on  the  Grand  Banks,  they  take  with 
them  a  small  bell  weighing  about  40  lbs.,  which 
is  provided  with  a  mechanical  striker  so  ar- 
ranged that  by  merely  suspending  it  from  the 
bow  of  the  dory  the  submerged  bell  will  be  auto- 
matically tolled  by  the  rise  and  fall  of  the  dory 
on  the  surface  of  the  sea.  Should  a  fog  come 
up  suddenly,  so  that  the  doryman  is  unable  to 
find  his  way  back  to  the  schooner,  he  drops  his 
bell  overboard  and  it  is  immediately  heard  and 
located  by  his  captain  on  the  schooner,  who  has 
no  difficulty  in  coming  to  his  rescue.  The  loss 
of  dorymen  in  a  fog  has  heretofore  been  a  com- 
mon occurrence  and  is  perhaps  the  chief  peril 
which  fishermen  have  had  to  face.  This  appa- 
ratus insures  their  safety  and  will  prove  a  great 
life  saver. 

."Vgain,  a  ship  equipped  with  a  pair  of  elec- 
trical ears,  can  hear  not  only  the  tolling  ot  a 
submerged  bell,  as  above  described,  but  all  other 
sounds  which  may  be  diffused  through  the 
water.  For  instance,  the  U.  S.  submarine  boat 
Shark,  thus  equipped,  made  a  test  with  the  tor- 
pedo boat  Stiletto,  in  Narragansett  Bay  on  8 
Sept.  1904,  and  found  no  difiiculty  in  locating 
the  position  of  the  hitter  by  merely  listening  for 
the  sound  made  by  the  rapid  pulsation  of  the 
Stiletto's  propellor.  The  click  of  the  engines  on 
the  tow-boats  in  Boston  harbor  have  been 
plainly  heard  for  a  distance  of  nearly  three 
miles.  The  value  of  this  apparatus  to  warships 
trying  to  avoid  submarine  boats,  or  to  the  latter 
in  locating  and  attacking  warships,  is  obvious. 

A  further  development  of  the  system  enables 
ships  to  communicate  with  each  other  by  the 
addition  of  a  special  sounding  apparatus  C(m- 
tained  within  the  hull  of  each  vessel.  K  bell 
submerged  in  a  lank  of  water,  one  wall  of  which 
is  formed  by  the  skin  ot  the  ship,  was  installed 
below  c!ie  water  line  on  the  steamer  J.  C.  Whit- 
ney of  the  Metropolitan  Steamship  Company  in 
the  summer  of  190.S,  and  the  bell  thus  submerged 
was  tolled  continuously  by   means  of  a  suitable 


striking  mechanism.  The  steam  yacht  Chipeta, 
eciuipped  with  a  pair  of  electrical  ears,  met  the 
Whitney  as  she  approached  the  Boston  Light- 
ship, and  the  sound  of  the  bell  in  the  tank  on 
the  Whitney  could  be  heard  in  the  pilot  house 
of  the  Chipeta  at  a  distance  of  nearly  three 
miles.  By  use  of  a  code,  or  by  the  iXlorse  al- 
phabet, the  Whitney  was  enabled  to  send  intel- 
ligible messages  to  the  Chipeta,  who  might  have 
replied  by  the  same  method,  had  she  been 
equipped  with  the  sounding  apparatus,  thus  es- 
tablishing free  communication  between  the  two 
vessels.  Thus  equipped,  two  vessels  approach- 
ing each  other  in  a  fog  may  give  each  other 
ample  warning  and  compare  notes  so  as  to  avoid 
collision.  Messages  may  be  exchanged  between 
warships  during  an  engagement,  when  flag  or 
semaphore  signals  would  be  invisible  because 
of  the  smoke,  and  wireless  telegraphy  impos- 
sible because  of  the  concussion  from  the  heavy 
guns. 

It  is  evident  that  communication  between 
ships  and  a  shore  station  may  be  established  by 
anchoring  a  submerged  electrical  "ball  trans- 
mitter," ofT  shore,  and  connecting  it  by  a  small 
submarine  cable  to  the  shore  station.  All  the 
bell  signals,  whether  operated  from  shore  sta- 
tions, lightships,  or  bell-buoys,  proclaim  their 
identity  by  ringing  a  definite  number  at  regular 
intervals,  so  that  the  navigator  knows,  not  only 
the  direction  and  distance,  but  the  location  on 
the  chart,  of  the  signal  received. 

Subpoena,  sub-  or  su-pe'na,  in  law,  a  writ 
directed  to  a  witness,  commanding  him  to  ap- 
pear at  the  court  to  testify  what  he  knows  in 
the  case  therein  described,  pending  in  the  court. 
Should  the  court  wish  to  examine  any  books  or 
papers  connected  with  the  case  in  possession  of 
the  witness,  a  clause  is  inserted  in  the  writ  in- 
structing him  to  bring  them  with  him.  An  ac- 
tion of  damages  lies  against  the  party  disobeying 
this  writ,  unless  he  has  a  good  legal  excuse;  but 
the  subpcxna  must  have  been  served  a  sufficient 
time  beforehand  to  enable  him  to  arrange  his 
affairs.     See  Witness. 

Sub'stance,  in  philosophy,  as  defined  by 
Locke  —  and  his  definition  agrees  with  the  defi- 
nitions given  by  the  generality  of  metaphysicians 
—  is  "the  sujiposed  or  unknown  support  of 
those  qualities  (called  by  the  schoolmen  and 
others  accidents)  we  find  existing,  which  we 
imagine  cannot  subsist  without  something  to 
support  them."  Substance  is  the  Latin  substan- 
tia, and  that  "according  to  the  true  import  of 
the  word  is  in  plain  Rnglish  [something]  stand- 
ing under  and  uphoUling.  "  Coleridge's  defini- 
tion is  "That  which  is  and  abides  as  distin- 
guished from  accident,  which  has  no  existence 
in  itself,  and  is  essentially  mutable."  Descartes 
holds  that  there  are  two  finite  substances,  spirit 
or  thinking  substance,  and  matter  or  extended 
substance.  These  two  he  regards  as  standing  in 
absolute  opposition,  although  both  were  created 
by  God,  who  is  the  Infinite  Substance  ;  Spinoza 
regards  thought  and  extension  as  attributes  of 
one  absolute  substance,  which  he  calls  God. 

Substitutions,    Groups    of.       See    Grovps, 

TllKOKV    OF. 

Subways.  Of  all  the  difficult  -mbk-nis 
that  have  arisen  as  a  result  of  the  great  and 
continuous  concentration  of  population  in  cities. 
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the  most  difficult  and  the  most  expensive  to  be 
satisfactorily  solved  is  the  furnishmg  of  suit- 
able and  economical  means  of  local  travel. 
With  the  enormous  vehicular  traffic  that  con- 
gests the  streets,  the  surface  cannot  be  used 
except  for  tram  lines,  whose  speed,  being  limited 
by  the  ordinary  street  conditions,  is  too  slow, 
except  for  short  distance  journeys.^  In  some 
American  cities,  and  in  a  few  exceptional  cases 
in  European,  elevated  railroads  have  been  con- 
structed to  furnish  means  of  travel  on  which 
traffic,  freed  from  surface  conditions,  could 
move  more  rapidly.  Such  railroads,  although 
successful  in  themselves,  are  so  unsightly  and  so 
objectionable  to  the  abutting  houses  that  they 
are  not  likely  to  be  duplicated,  except  in  sparsely 
settled  districts  where,  for  the  moment,  cheap- 
ness in  first  cost  has  to  be  considered,  or  where 
local  topographical  conditions  demand  such  a 
form    of    construction. 

With  the  surface  impossible  for  use  for  rapid 
transit  purposes,  and  with  the  super-surface 
undesirable  for  such  use,  recourse  is  necessarily 
had  to  the  sub-surface,  and  it  is  in  the  develop- 
ment of  sub-surface  lines  that  there  is  the 
greatest  activity.  To  this  class  of  railroads,  and 
regardless  of  the  method  of  construction, 
whether  by  tunnel  or  by  open  excavation,  the 
generic  term  of  Subway  has  come  to  be  ap- 
plied. This  name  is  now  used  to  describe  a 
railroad  built  beneath  the  surface,  with  stations 
at  comparatively  short  distances  apart,  and  pri- 
marily intended  to  serve  the  needs  of  local 
transit. 

History. —  As  was  natural,  the  first  city  in 
the  world  to  feel  the  need  of  subways  was  Lon- 
don, where,  in  1853,  there  was  begun  the  con- 
struction of  a  two-track  underground  road  from 
Edgeware  to  Kings  Cross.  From  this  begin- 
ning there  were  finally  produced  two  lines,  known 
as  the  Metropolitan  Railway  and  the  Metropoli- 
tan District  Railway,  the  greater  part  of  whose 
construction  was  finished  prior  to  1870.  These 
roads  were  not  given  a  satisfactory  location,  a 
compromise  route  having  been  determined  on 
by  which  it  was  attempted  to  serve  as  many  dis- 
tricts as  possible,  the  result  being  that  the  line 
lacked  directness.  This  error  in  proper  route 
selection,  and  the  fact  that  the  railways  were 
necessarily  operated  by  steam  locomotives  — ■ 
the  only  means  then  at  hand, —  rendering  them 
exceedingly  disagreeable  for  passengers,  failed  to 
produce  satisfactory  financial  results,  and,  con- 
sequently, to  furnish  any  encouragement  for  an 
early  repetition  of  a  similar  experiment  in  Lon- 
don, or,  even  less  so,  in  other  cities,  where  the 
demand  for  transit  facilities  was  less  strong.  It 
was  not  until  1886  that  any  further  attempt  was 
made  to  construct  a  subway  line :  in  that  year  the 
late  J.  H.  Greathead,  an  eminent  English  engi- 
neer, designed  a  railroad  circular  in  section,  lined 
with  cast  iron,  which  it  was  at  first  intended  to 
operate  with  a  cable,  such  method  of  operation 
having  been  approved  successful  in  America  for 
surface  lines,  and  thus  avoid  the  disagreeable 
consequences  of  operation  by  steam  locomo- 
tives. Before  the  line  was  completed  it  had 
been  demonstrated  that  such  railroads  could  be 
successfully  operated  by  electricity,  and  so  that 
power,  instead  of  cable,  was  installed. 

This  tubular  railroad,  the  first  to  be  prac- 
tically operated,  the  prototype  of  many  others, 
having  conclusively  shown  that  by  means  of 
electricity  subways  could  be  operated  not  only 


free  from  the  objections  of  steam  operated  lines, 
and  free  from  the  objections  to  the  construc- 
tion of  elevated  lines,  but  also  more  econom- 
ically than  by  steam,  a  serious  study  of  the  prob- 
lem was  at  once  taken  up  in  New  York,  Boston, 
Paris,  Berlin  and  Budapest.  The  last  named 
city  has  the  honor  of  having  produced  a  new 
type  of  subway,  which  at  present  bids  fair  to 
become  the  most  approved  form  of  construc- 
tion. This  road  was  constructed  with  a  flat 
roof,  consisting  of  steel  beams  with  arches 
turned  between  them,  permitting  the  whole  struc- 
ture to  be  brought  close  to  the  surface  of  the 
street,  and  was.  therefore,  in  direct  opposition 
to  the  Greathead  method,  in  which  the  railroad 
was  carried  at  a  great  depth  below  the  surface 
of  the  street,  necessitating  mechanical  means 
of  taking  the  passengers  from  platform  to  street 
level.  This  line  in  Budapest  was  put  in  success- 
ful operation  in  1893.  In  the  meanwhile  similar 
lines  had  been  projected  both  in  New  York 
and  in  Boston,  but  owing  to  certain  legal  de- 
lays in  the  former  city,  work  on  subways  in  the 
United  States  was  begun  in  Boston.  The  latter 
subway  was  intended  for  the  accommodation 
of  the  surface  trolley  cars  in  order  to  carry  them 
through  the  congested  centre  of  Boston,  where, 
on  account  of  the  narrowness  of  the  streets,  the 
speed  of  the  cars  had  been  necessarily  reduced 
to  a  rate  that  was  intolerable. 

Tlie  first  subway  planned  in  Boston  was 
partly  a  two-track  structure  and  partly  a  four- 
track  structure,  and  had  a  length  of  1.7  miles. 
This,  however,  has  since  been  increased  by  an- 
other subway  connecting  Boston  with  East  Bos- 
ton beneath  the  harbor,  making  the  total  length 
of  the  subway  structure  in  Boston  3.1  miles, 
with  other  extensions  projected;  and  the  subway 
has  also  been  connected  with  the  elevated  rail- 
road system,  so  that  at  present  both  the  ele- 
vated trains  and  trolley  cars  pass  through  it. 

When  these  various  railways  were  put  under 
construction  or  in  operation,  the  era  of  subway 
construction  may  be  said  to  have  become  firmly 
established,  and  other  lines  were  undertaken 
in  Glasgow  and  Berlin,  some  of  the  shallow  type 
and  some  of  the  tubular  type,  and  elaborate  and 
complex  studies  were  being  prepared  for  both 
Paris  and  New  York.  Although  the  work  of 
beginning  subway  construction  in  these  two  last 
named  cities  had  been  retarded  for  one  cause  or 
another,  the  delay  has  nevertheless  worked  to 
their  advantage,  as  the  experience  gained  at 
other  points  had  proved  of  great  benefit.  These 
two  systems  now  present  the  most  advanced  and 
the  highest  development  in  the  art  of  subway 
construction. 

Work  on  the  first  line  was  begun  in  Paris  in 
1898.  The  French  engineers,  instead  of  doing 
as  had  been  done  elsewhere, —  laying  out  short 
and  detached  lines  to  serve  the  most  urgent 
requirements  and  without  regard  as  to  the 
definite  part  that  such  lines  would  play  in  the 
final  plan  of  urban  development, —  laid  out,  at 
the  beginning,  a  comprehensive  map  of  a  great 
system  covering  the  whole  of  Paris,  embracing 
all  the  lines  that  could  reasonably  be  foreseen  as 
necessary  or  desirable.  This  plan  covers  47 
miles  of  railway,  all  of  which  are  considered 
as  a  unified  system  to  be  operated  as  a  whole, 
and  the  construction  of  which  has  been  steadily 
proceeding. 

The  work  of  building  the  subway  in  New 
York  did  not  begin  until  the  year  1900.     In  no 
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city  ill  Ihe  world  are  the  demands  for  transit 
facilities  as  great  as  in  New  York.  On  account 
of  the  peculiar  shape  of  the  city  the  travel  is 
necessarily  concentrated  on  a  few  well-estab- 
lished lines,  and  although  great  as  is  the  carry- 
ing capacity  of  the  elevated  and  surface  sys- 
tems, such  _  capacity  is  much  inferior  to  the 
demands  of  the  population.  At  present  the 
number  of  paying  passengers  on  the  street  rail- 
roads of  New  York  exceeds  1,000,000,000  per 
annum.  When,  therefore,  it  was  decided  to 
build  a  subway  in  New  York  it  was  also  de- 
cided to  go  one  step  further  than  similar  lines 
elsewhere,  and  build  a  railroad  with  four  in- 
stead of  two  tracks.  Of  these  four  tracks,  two 
are  used  for  express  trains  —  that  is,  trains  that 
stop  at  intervals  of  about  iVz  miles  —  and  two 
of  the  tracks  used  for  local  trains,  which  will 
stop  at  intervals  of  about  one  quarter  of  a 
mile,  in  order  to  differentiate  between  the  pas- 
senger who  desires  to  travel  a  long  distance  and 
the  one  who  desires  to  go  a  short  one. 

The  initial  subway  has  a  length  of  20.8  miles, 
of  which  6.3  miles  are  of  four  track,  6.7  miles 
of  three  track  and  7.8  miles  of  two  track.  This 
road  begins  at  a  point  in  front  of  the  City  Hall, 
extends  northerly  to  Kingsbridge  in  the  north- 
western part  of  the  city,  and  to  the  Zoological 
Gardens  in  Bronx  Park  in  the  northeastern  part 
of  the  city,  being  in  plan  like  the  letter  Y. 

When  this  work  was  about  half  completed,  a 
second  subway  was  designed  and  contracted  for 
to  extend  the  above  railroad  southerly  along 
Broadway  from  the  City  Hall  and  under  the 
East  River  to  a  point  in  the  Borough  of  Brook- 
lyn. This  extension  consists  of  2.8  miles  of 
two  track  and  0.7  miles  of  three  track,  making 
the  subway  as  at  present  constructed  or  under 
construction  24.3  miles  in  length,  with  68.6  miles 
of  track,  exclusive  of  side  tracks.  To  this  sys- 
tem extensive  additions  and  extensions  are  be- 
ing  planned. 

The  general  type  of  subway  adopted  for 
New  York  was  of  the  flat  roof  shallow  form, 
bringing  the  rail  and  platform  level  as  close  to 
the  surface  of  the  street  as  possible.  The  irreg- 
ular topography  of  the  city,  however,  has  com- 
pelled a  departure  from  this  type  in  several 
instances,  so  that  a  portion  of  the  road  is  in 
ordinary  deep  tunnel,  and  the  portion  beneath 
the  East  River,  and  the  approaches  thereto,  is 
of  the  tubular  type,  as  adopted  in  London. 

While  this  work  of  subway  construction  had 
been  going  on  in  other  cities,  London  had  made 
many  additions  to  its  subway  construction  by 
building  detached  and  separately  operated  lines 
on  the  tubular  principle,  there  having  been  a 
decided  popular  prejudice  against  any  form  of 
construction  that  would  threaten  to  interfere 
with  surface  travel  during  construction,  or  that 
would  invade  the  vested  rights  of  the  several 
local  governments,  which  form  the  constituent 
parts  of  the  government  of  the  Metropolitan 
District,  or  what  is  commonly  known  as  London. 

In  igoi  this  whole  matter  of  subway  con- 
struction in  London  was  investigated  by  a  Com- 
mittee of  Parliament,  and  this  committee  re- 
ported that,  it  having  been  brought  to  their  notice 
that  "another  system  of  underground  locomo- 
tion, namely,  that  of  subways  or  shallow  timnels 
immediately  under  the  surface  of  the  roadways 
has  been  successfully  developed  and  is  in  pro- 
cess of  further  extension  both  on  the  Continent 
and  in  America,  and  in  view  of  the  large  amount 


of  capital  involved  in  the  schemes  now  beiore- 
Parliament  and  tlie  importance  of  utilizing  it  to 
the  best  public  advantage,  an  early  inquiry 
should  be  held  by  the  Board  of  Trade  upon  this 
system."  This  committee  thereupon  refused  to 
sanction  any  of  the  bills  pending  before  Parlia- 
ment, a  custom  which  has  been  followed  by 
other  committees,  except  so  far  as  in  a  few 
instances,  where  the  approval  of  Parliament  was 
essential  for  certain  work  in  hand,  until  a  proper 
investigation  could  be  had  as  to  whctlier  the 
form  of  deep  or  shallow  construction  should  be 
adopted  for  the  metropolis. 

Construction. —  The  construction  of  subways 
presents  a  wide  field  for  the  display  of  engi- 
neering skill  and  ingenuity,  as  a  modern  line 
demands  the  application  of  nearly  all  the  prin- 
ciples on  which  engineering  science  is  based. 
At  the  time  when  the  first  railroad  was  built  in 
London,  iron  was  expensive,  and  steel,  as  a  ma- 
terial of  coP-Struction,  unknown,  and  recourse  to 
masonry  alone  was  had,  except  in  cases  where 
the  use  of  iron  girders  was  obligatory.  The 
structure  was,  therefore,  an  arch  and  calls  for 
no  extended  description. 

When  the  City  and  South  London  Railway 
was  begun,  cast  iron  was  sufficiently  cheap  to 
be  used.  At  that  time  the  building  of  a  line 
so  near  the  surface  as  to  disturb  it,  even  tem- 
porarily, was  out  of  the  question,  owing  to  the 
opposition  of  various  interests.  Mr.  Greathead 
therefore  decided  to  make 'a  deep  tunnel,  which 
he  built  by  means  of  a  "shield."  This  instru- 
ment or  huge  tool  was  cylindrical  in  shape  and 
built  of  steel  plates  with  a  length  of  seven  feet, 
with  a  well-braced  cross  diaphragm  of  steel 
plates  with  openings.  The  portion  in  front  o£ 
the  diaphragm  is  called  the  "hood,"  the  por- 
tion behind,  the  "tail."  A  shaft  was  first  dug 
and  the  shield  set  up  at  the  bottom,  and  within 
the  tail  erected  two  or  three  rings  of  cast-iron 
plates  stiffened  with  flanges.  Powerful  hy- 
draulic jacks  were  then  set  between  the  edges 
of  the  cast-iron  rings  and  the  diaphragm  of  the 
shield,  and  while  men  worked  in  front  of  the 
diaphragm  excavating  the  soil,  the  jacks  pushed 
the  shield  forward.  When  the  shield  had  been 
advanced  a  distance  equal  to  the  width  of  a 
ring,  about  20  inches,  the  jacks  were  released, 
another  ring  of  cast-iron  erected  and  bolted  in 
place,  when  the  whole  operation  was  again  re- 
peated for  another  advance.  This  shield,  how- 
ever, was  not  the  invention  of  Mr.  Greathead, 
although  improved  by  him.  The  idea  was  first 
employed  by  Sir  .Marc  Lsambard  Rnmel  in  the 
construction  of  the  Thames  Tuimel  in  1X24. 
The  idea  of  employing  it  as  a  means  of  building 
a  subway  under  a  city's  street  was  the  work  of 
A.  E.  Beach  of  New  York,  who  designed  a  cir- 
cular shield,  and  actually  built  a  short  stretch 
of  railway  under  Broadway,  New  York,  in  i860. 
This  line,  used  for  a  while  for  experimental 
purposes,  is  still  in  existence. 

The  advantage  attending  tubular  construction 
is  that  it  can  be  carried  on  without  the  inter- 
ruption of  surface  traffic,  but  the  disadvantages 
are  that  elevators  must  be  installed  to  carry 
passengers  between  the  platform  and  street  sur- 
face, a  distance  varying  usually  from  50  to  100 
feet,  with  the  attending  cost  and  delay,  and 
the  greater  difficulty  of  properly  ventilating  the 
deep  tubes.  On  the  other  hand,  a  subway  built 
close  to  the  surface  of  the  street,  whether  by 
tunneling  or  in  open  excavation,  introduces  many 
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complex  difficulties,  as  there  are  involved  the 
interference  with  street  travel,  and  the  care 
and  at  times  extensive  reconstruction  of  other 
sub-surface  structures,  such  as  sewers,  pipes  or 
electric  conduits. 

In  Boston  these  difficulties  were  avoided  in 
some  instances  by  tunneling  with  the  aid  of  a 
semicircular  shield,  and  elsewhere  reduced,  as 
a  rule,  by  keeping  the  roof  of  the  subw-ay  suf- 
ficiently low  to  pass  beneath  the  water  and  gas 
mains,  so  that  they  were  left  in  their  previous 
positions.  When  tunneling  methods  were  not 
employed,  surface  travel  was  maintained  by 
permitting  the  contractors  to  break  the  con- 
tinuity of  the  surface  during  the  night  only. 
The  first  step  was  to  make  an  excavation  across 
the  street  and  with  a  length  of  about  12  feet. 
This  excavation,  roofed  over  with  wood  during 
the  day,  was  carried  down  to  the  foundation 
le\el  and  a  section  of  the  subway  structure 
huilt.  Such  an  excavation  was  called  a  "slice." 
After  the  first  slice  was  well  advanced,  a  second 
was  begun,  and  an  intervening  slice  interval  left 
undisturbed.  When  a  series  of  alternate  slices 
were  completed  the  intervening  excavation  was 
removed. 

In  Paris,  subway  construction  was  much 
aided  by  the  width  of  the  streets  and  the  placing 
of  nearly  all  sub-surface  structures  beneath  the 
sidewalks. 

In  New  York,  in  order  to  reduce  to  the  mini- 
mum the  distance  between  the  platform  and 
street  surface  so  as  to  give  the  shortest  flight 
of  steps  for  passengers  to  climb,  it  was  planned 
to  build  the  subway  regardless  of  sewers  and 
pipes,  even  though  extensive  readjustment  was 
necessary.  A  general  design  of  a  flat  roof  was 
adopted,  the  top  of  which  was  permitted  to 
come  within  30  inches  of  the  top  of  the  paving, 
a  distance  just  sufficient  to  contain  the  yokes 
carrying  the  sub-conduit  of  the  electric  surface 
tramway.  In  order  to  support  the  flat  roof  with 
its  superincumbent  load,  a  steel  frame  work 
was  devised,  consisting  of  horizontal  steel  beams 
in  the  roof  resting  on  rows  of  columns  be- 
tween the  tracks  and  vertical  steel  beams  at  the 
sides.  These  steel  frames  were  set  at  intervals 
of  five  feet  and  provide  a  series  of  supporting 
ribs.  Between  the  roof  beams  and  again  be- 
tween the  wall  beams,  arches  of  concrete  were 
turned.  The  floor  of  the  structure  is  also  of 
concrete,  reinforced  with  steel  beams,  when- 
ever an  upward  hydrostatic  pressure  was  pres- 
ent. At  the  sides  and  immediately  next  to  the 
wall  columns  were  placed  two  vertical  row'S  of 
terra-cotta  ducts,  into  which  were  drawn, 
through  manholes  leading  to  the  street  sur- 
face, the  lead-covered  cables  to  carry  the 
power  current  for  operation.  In  order  to  keep 
moisture  from  the  subway  a  layer  of  water- 
proofing material  consisting  of  felt  and  asphalt 
was  laid  in  the  floor  concrete  and  then  carried 
up  outside  of  the  ducts  and  over  the  roof,  mak- 
ing a  continuous  envelope.  Immediately  outside 
of  the  waterproofing  was  laid  a  thin  protective 
wall  of  brick  in  concrete  in  order  to  guard  it 
against  damage. 

The  bringing  of  the  subway  close  to  the  sur- 
face necessitated  carrying  surface  traffic  during 
construction,  usually  by  means  of  temporary 
jridges,  and  the  permanent  readjustment  of  sub- 
surface structures.  In  the  matter  of  sewerage, 
this  readjusting  was  done  by  substituting  for  a' 
.•-.ingle   sewer   in   the  centre   of  the   street,   two 


smaller  sewers,  one  on  each  side,  and  by  car- 
rying cross  sewers  in  iron  pipes  beneath  the  sub- 
way at  suitable  points.  In  the  matter  of  water 
and  gas  mains,  pneumatic  tubes  and  electric 
conduits,  a  complete  re-arrangement  was  adopted 
by  leaving  the  smaller  ones  above  the  roof  and 
placing  the  larger  ones  at  the  sides.  A  satis- 
factory arrangement  of  these  sub-surface  struc- 
tures was  a  work  of  great  difficulty  and  ex- 
pense. 

On  the  New  York  subway  there  are  two 
classes  of  stations,  one  for  local,  the  other  for 
express  trains.  The  platforms  of  the  local  sta- 
tions are  on  the  outside  of  the  outer  pair  of 
tracks,  and  are  reached  directly  from  the  street 
surface,  and  at  these  points  there  is  no  con- 
nection with  the  express  (the  central)  tracks. 
At  the  express  stations,  the  local  (outer)  tracks 
are  curved  outward  so  as  to  permit  the  con- 
struction of  an  island  platform  between  each 
local  and  express  track.  The  station  stairways 
in  this  case  are  located  as  before,  on  the  side- 
walks and  lead  to  a  ticket  office  beneath  the 
street,  from  which  there  leads  a  bridge  passing 
over  the  tracks  and  connected  with  both  the 
island  platforms  by  stairs.  The  openings  at 
subway  stations  are  usually  sufficient  to  provide 
for  ventilation  of  subways. 

The  cost  of  constructing  subways  is  very 
great.  In  this  respect,  the  New  York  subway, 
being  the  largest  and  most  complete  as  yet 
constructed,  has  cost  (including  all  work  in 
hand  estimated  complete)  about  $47,000,000,  but 
exclusive  of  equipment,  being  an  average  of 
more  than  $2,000,000  per  mile,  after  making  al- 
lowance for  the  much  less  expensive  elevated 
portion  included  in  the  above  total.  The  most 
expensive  four-track  section  cost  at  the  rate 
of  nearly  $5,000,000  per  mile.  In  Boston  1.7 
miles  of  subway,  a  part  of  which  was  four- 
track,  cost  $4,250,000.  In  Paris  the  cost  aver- 
ages for  two-track  subway  about  $850,000  per 
mile,  while  in  London  tubular  railways  cost 
about  $1,500,000  per  mile,  without  equipment  in 
all  cases. 

Operation. —  As  stated  above,  the  first  sub- 
ways built  in  London  were  worked  by  steam 
locomotives.  All  lines  subsequently  constructed, 
except  one  in  Glasgow,  have  been  and  are  oper- 
ated by  electricity.  In  the  exception  above  noted 
a  cable  was  the  source  of  power.  As  the  ori- 
ginal lines  are  now  being  converted  to  electrical 
operation,  it  has  become  the  sole  power  now 
in  use.  The  power  is  generated  in  central  sta- 
tions by  direct  driven  generators,  usually  of 
large  size.  The  largest  central  station  so  far 
constructed  is  the  station  built  to  operate  the 
subway  in  New  York.  In  this  station  there  are 
eight  units,  which  have  nominally  5,000  k.  w. 
capacity  each,  and  which,  together  with  sub- 
sidiary engines,  represent  a  total  of  132,000 
horse-power. 

The  current  as  produced  is,  according  to  the 
most  approved  practice,  of  the  three-phase  alter- 
nating type,  and  at  a  pressure  of  from  6,000  to 
11,000  volts.  This  current,  in  appropriate  sub- 
stations, is  transformed  and  converted  into  di- 
rect current  at  a  pressure  of  about  550  volts, 
and  as  such  is  fed  to  the  line.  The  means  of 
delivering  the  current  to  the  trains  is  usually 
by  means  of  a  third  rail  set  on  the  floor  of  the 
subway,  and  at  a  distance  of  about  two  feet  from 
one  of  the  track  rails.  From  this  rail  the  cur- 
rent is  taken  by  contact  shoes  on  the  motor  cars 
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and  led  to  the  motors  themselves.  On  some  rail- 
roads the  trains  are  drawn  by  electric  locomo- 
tives at  the  head  of  the  train,  coupled  in  the  same 
manner  as  steam  locomotives.  The  most  desir- 
able practice,  however,  is  to  distribute  the  power 
to  various  cars  in  the  train,  so  that  the  weight 
of  the  cars  and  passengers  furnishes  the  neces- 
sary track  cohesion.  This  method  of  work- 
ing is  called  the  multiple  unit  system.  The 
various  motors  thus  distributed  through  the  train 
are  controlled  from  either  end  of  the  train,  or 
can  be  arranged  so  as  to  be  controlled  at  any 
intermediate  point.  In  the  New  York  subway 
the  most  powerfully  equipped  cars  as  yet  con- 
structed are  in  operation.  The  motor  cars  have 
each  two  200  h.p.  motors,  and  are  adapted  so 
that  the  express  trains  can  be  composed  of  five 
motors  and  three  trailers.  The  total  weight  of 
such  a  train,  including  passengers,  standing 
space  occupied  as  well  as  seats,  is  about  300 
tons.  The  nominal  power  capacity  is  therefore 
6f  h.p.  per  ton  of  train,  or,  say,  10  h.p.  per 
ton  of  train  avaihible  during  the  short  period  of 
acceleration.  Tliis  power  capacity  is  greatly  in 
e.xcess  of  European  or  other  American  prac- 
tice on  account  of  higher  speed  to  be  realized. 
Inasmuch  as  subways  are  built  to  convey  large 
numbers  of  passengers,  it  becomes  necessary 
that  the  cars  be  run  in  trains  and  not  in  single 
units,  except  in  the  case  of  Boston,  where  the 
subway  was  built  for  the  passage  of  the  surface 
trolley  cars.  The  trains  vary  in  length  from 
two  to  eight  cars. 

Ozi.<nerslup. — The  various  subways  in  Lon- 
don, as  well  as  in  Glasgow,  Berlin  and  Budapest, 
are  the  property  of  private  corporations.  In 
England  the  authorization  for  such  companies 
has  to  be  procmcd  by  a  special  bill  passed 
through  Parlianunt,  the  ownership  of  tlie  work 
being  vested  in  perpetuity  in  the  corporation,  the 
various  powers  of  the  corporation  being  ex- 
pressed in  the  act. 

New  York,  Boston,  and  Paris  adopted  the 
principle  of  municipal  ownership,  but  under  dif- 
ferent methods  of  application.  In  New  York 
the  municipality,  acting  through  the  Rapid  Tran- 
sit Commission,  prepares  plans  for  such  lines  and 
offers  the  same  for  contract  at  public  bidding. 
The  cost  of  the  work  is  paid  in  cash  to  the  suc- 
cessful bidder,  whose  contract  covers,  not  only 
the  construction  of  the  railway,  but  its  operation 
for  a  period  of  years,  ranging  from  a  minimum 
of  35  to  a  ma.ximum  of  50  years,  with  a  possi- 
ble renewal  period  of  not  exceeding  25  years. 
The  terms  of  this  portion  of  the  contract  re- 
quire the  contractor  to  pay  to  the  city  the  in- 
terest on  the  cost  of  the  work  together  with  a 
sinking  fund  for  the  retiring  of  the  bonds  is- 
sued by  the  municipality.  Under  this  arrange- 
ment it  is  to  the  interest  of  the  contractor  to 
reduce  the  cost  of  the  work  as  much  as  possible 
in  order  to  diminish  his  interest  charges  during 
the  period  of  operation.  On  the  other  hand, 
there  is  no  burden  placed  upon  the  taxpayers, 
as  the  operating  company  is  obliged  to  pay  to 
the  city  the  interest  on  the  cost,  the  city  being 
secured  by  a  bond  of  indemnification  and  a  first 
tnortgage  lien  on  the  ef|uipment.  which  is  fur- 
8ished  by  the  contractor. 

In    Boston,   a   commission   appointed  on    bc- 
fialf  of  the  city  constructs  the  road  by  contracts 
as  cheaply  as  possible  and  makes  a  lease  to  the 
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company  owning  and  operating  the  surface  and 
elevated  lines  at  a  figure  that  will  at  least  return 
to  the  city  the  interest  that  the  city  has  to  pay. 
In  tlie  case  of  both  New  York  and  Boston  the 
profit  that  the  municipality  reaps  is  the  securing 
of  the  construction  of  rapid  transit  lines  neces- 
sary for  the  development  of  tlie  city. 

In  Paris,  the  city  arranged  with  a  corporation 
especially  organized  for  the  purpose,  the  leasing 
of  all  lines  that  the  city  of  Paris  might  build,  the 
company  to  pay  to  the  city  one  third  of  the 
gross  receipts,  and,  in  addition,  to  furnish 
the  equipment,  which  will  become  the  property  of 
the  city  at  the  end  of  the  lease  without  payment. 
The  city  of  Paris  then  constructs  in  its  own 
name  the  several  lines,  which  must  conform  to 
a  certain  standard  of  excellence.  The  company 
has  no  supervision  of  the  construction  of  the 
lines,  as  it  is  not  directly  interested  in  tlie  cost. 
The  city  of  Paris  is  not  secured  against  loss,  as 
in  the  case  of  New  York  and  Boston,  but,  on 
the  other  hand,  being  practically  a  partner  in 
the  enterprise,  it  can  secure  a  direct  monetary 
profit,  provided  the  roads  are  profitable  in  their 
operation,  which  have  so  far  been  found  to  be 
the  case.  Wm.  B.xRrL.w  P.\rsons, 

Consulting  Engineer. 

Succession.  Succession  is  the  transmis- 
sion of  property  either  real  or  personal  at  the 
death  of  the  owner,  by  rules  laid  down  by  law, 
in  distinction  to  that  by  will  made  by  the  de- 
ceased. The  term  "succession"  is  used  in  law 
to  cover  both  the  technical  word  "descent," 
which  applies  to  real  property  and  "distribution," 
which  applies  to  personal  property. 

When  the  owner  of  property  dies,  it  is  pre- 
sumed that  his  property  will  follow  in  its  suc- 
cession the  rules  laid  down  by  law,  unless  it  is 
shown  that  a  will  is  in  existence.  This  fixes 
great  responsibility  upon  the  law  to  be  just  and 
fair  to  the  survivors,  and  the  statutes  of  the 
different  States  are  very  carefully  worded  to 
cover  the  rights  of  all.  In  all  of  the  States 
the  statutes  of  descent  and  distribution  show 
conclusively  how  property  will  be  disposed  of 
by  administers  of  estates.  The  statutes  vary  in 
some  points,  but  in  most  provisions  they  fol- 
low the  old  common  law  of  England  and  the 
Roman   civil   law. 

Family  ties  form  the  base  on  which  are  built 
up  the  laws  of  succession.  Children  of  the 
deceased  (known  as  tlie  "intestate"  from  the 
fact  of  not  having  made  a  will  or  testament 
regarding  his  property)  have  the  first  right  in 
the  property.  In  this  country  the  heirs  or  per- 
sons who  inherit  through  the  laws  of  succession, 
take  Ixith  the  real  and  personal  property,  the 
only  distinction  being  that  the  real  property 
vest.s  at  once,  and  the  personal  is  distributed  by 
administrators. 

Children,  male  and  female,  share  alike  in  the 
property  of  the  ancestor,  and  if  one  or  more  of  the 
children  is  deceased,  the  grandchildren  will  take 
that  share  that  would  have  fallen  to  their  parent, 
so  long  as  one  child  of  the  ancestor  lives.  If 
there  are  no  children  living,  and  only  grand- 
children, all  the  gr.andchildren  will  share  and 
share  alike  regardless  of  the  apportionment  that 
would  have  taken  place  if  their  parents  had  lived. 
Tlie  former  is  known  as  "per  stirpes"  or  by 
representation  :  the  latter  as  "per  capita"  or  by 
the  number  of  persons. 

Property  will  first  descend  in  a  direct  line  as 
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!ong  as  there  are  descendants,  such  as  to  chil- 
dren, grandchildren  and  their  descendants. 
These  are  known  as  lineal  descendants. 

It  will  then  go  to  brothers  and  sisters  of  the 
full  blood  and  to  the  half  blood  of  the  same 
father,  and  their  descendants.  Failing  these  de- 
scendants, it  will  ascend  to  the  parents  and  their 
descendants  who  are  not  in  the  direct  line  with 
the  intestate,  and  are  known  as  collateral  de- 
scendants. Property  will  descend  to  even  re- 
mote kindred  before  it  will  ascend  one  genera- 
tion. ,  ,  ,_  J 
Where  there  are  no  children  the  husband 
or  wife  inherits  in  some  States  the  entire  estate 
personal  and  real,  but  in  other  States  the  per- 
sonal property  only  is  inherited,  and  the  realty 
descends  to  the  blood  of  the  intestate,  a  life 
interest  known  as  dower  only  vesting  in  the 
widow. 

The  rights  of  the  half  blood  are  settled  by 
statute.  Half  blood  brothers  and  sisters  inherit 
from  the  common  ancestor,  but  not  of  the  parent 
by  marriage. 

Where  lineal  descendants  fail,  the  succession 
is  counted  from  the  common  ancestor  with 
the  intestate  who  last  owned  the  property  by 
right  of  "purchase"  rather  than  by  descent.  This 
rule  is  enforced  in  order  that  ancestral  property 
shall  not  be  diverted  from  its  original  source. 

In  the  United  States  there  is  no  preference 
in  descent  for  male  rather  than  female  heirs, 
nor  for  first  born. 

If  there  are  not  found  any  lineal  descendants, 
or  any  collateral  descendants  to  take  the  prop- 
erty, the  succession  fails  and  the  property  re- 
verts or  "escheats"  to  the  State  or  county. 

Adopted  children  are  treated  as  not  capable 
of  inheriting  property  other  than  that  of  the 
adopting  father  and  mother,  and  are  not  in- 
cluded in  succession  from  other  members  of  the 
family,  eitlier  ancestors  or  brothers  or  sisters. 
A  child  born  after  the  death  of  the  father 
is  included  in  the  inheritance  as  if  the  birth 
■was  before  the  death  of  the  father,  if  the  child  is 
born  alive,  and  the  share  taken  is  the  same  as 
others  of  the  children. 

A  bastard  maj'  not  inherit  except  from  his 
mother  or  illegitimate  brothers  or  sisters.  Being 
illegitimate,  the  law  does  not  recognize  rights 
due  him.  If  legitimized  by  special  act  of  legis- 
lature or  subsequent  marriage,  he  takes  then 
in  the  same  share  as  any  legitimate  child. 

Personal  property  is  distributed  according 
to  the  laws  of  the  place  where  the  intestate  has 
his  domicile.  The  realty  descends  according  to 
the  laws  of  the  State  in  which  the  property  is 
situated.  Henry  M.  E.\rle, 

Attorney,  Nnv  York. 

Succession,  Apostolic,  the  transmission, 
through  the  episcopate,  of  the  power  and  author- 
ity given  by  Christ  to  his  apostles  for  the  govern- 
ance of  his  church.  Theologians  of  the  Catho- 
lic Church  and  of  the  Anglican  High  Church 
maintain  that  those  sects  which  are  without 
apostolic  succession,  that  is,  which  separated 
from  the  Catholic  Church  without  retaining 
bishops  regularly  ordained  and  consecrated, 
have,  strictly  speaking,  neither  church  nor  sac- 
raments, nor  divine  mission  to  teach  their  people 
the  truths  of  the  Christian  religion.  Catholic 
theologians  hold  further  that  apostolic  succes- 
sion by  itself  does  not  involve  the  authority  to 
teach,  to  rule  the  church,  to  administer  the  sac- 


raments ;  that  when,  for  example,  a  national 
church  goes  out  of  the  communion  of  the 
Church  Catholic,  though  it  have  duly  conse- 
crated bishops,  and  duly  ordained  clergy,  by 
being  severed  from  the  Church  Catholic  it  loses 
jurisdiction,  mission,  right  to  e.xercise  the  pow- 
ers of  priesthood  and  episcopacy :  its  bishops 
and  priests  are  in  a  situation  resembling  that  of 
a  bishop  or  a  presbyter  who  is  suspended  or 
excommunicated.  See  Bishop;  Ordin.\tion  ; 
Catholic  Church. 

Succession  Powder,  from  the  French 
Poiidrc  dc  Suicrssion,  a  secret  poisonous  pow- 
der formerly  prepared  to  a  great  extent  in  Italy 
and  France,  to  kill  people  slowly,  so  that  their 
heirs  might  succeed  (hence  the  name)  to  their 
property  and  personal  estate.  Private  enmities 
also  found  this  powder  a  ready  and  secret  means 
for  satisfying  the  treacherous  desire  for  revenge. 
The  composition  of  the  powder  has  never  been 
definitely  established. 

The  horrible  art  of  secret  poisoning  never  ex- 
cited more  attention  throughout  Europe  than 
about  the  year  1670,  when  the  extent  of  the 
crimes  of  ^larie  d'Aubray,  Marquise  de  Brin- 
villiers  (q.v.),  became  known;  the  secret  poison- 
ings of  Cesare  Borgia  (q.v.)  also  are  notorious. 
Eleven  years  before  the  revealing  of  Madame  de 
Brinvilliers'  crimes,  a  numerous  society  of  young 
women  had  been  discovered  in  Rome,  in  1659, 
who,  under  the  direction  of  an  old  woman  of 
the  name  of  Hieronyma  Spara,  had  administered 
poison  to  many  people  among  the  highest  classes, 
to  rid  wives  of  their  husbands,  and  husbands  of 
their  wives,  children  of  their  parents,  jealous 
lovers  of  their  rivals,  etc.  The  history  of  these 
particular  crimes,  with  many  details  of  a  painful 
character,  may  be  found  in  Beckmann's  'History 
of  Inventions,  etc..'  translated  by  Johnson  (Vol. 
I.,  division  Secret  Poisons). 

Though  the  times  have  passed  when  poison- 
ing as  an  art  was  habitually  practised,  yet  secret 
poisoning  even  in  modern  times  is  carried  on 
to  an  inconceivable  extent,  and  in  the  United 
States  many  recent  instances  occur  to  the  mind, 
for  instance,  the  poisoning  of  Mrs.  Adams  by  a 
substance  sent  through  the  mail  to  Mr.  Cornish, 
for  which  Roland  Molyneux  was  tried  and 
acquitted  ;  the  wholesale  poisoning  of  his  wives 
by  the  polygamist  Hoch.  For  poisons,  theif 
properties  and  antidotes,  see  Toxicology. 

Succession  Wars  are  wars  which  arise 
from  claims  for  the  possession  of  the  crown  on 
the  occasion  of  a  sovereign  dying  without  undis- 
puted legal  heirs.  In  modern  European  history 
the  most  important  of  these  struggles  were 
those  of  the  Spanish  succession  (1700-13),  and 
of  the  Austrian  succession  (1740-8). 

War  of  the  Spanish  Succession. — Shortly  be- 
fore the  death  of  Charles  II.  of  Spain,  without 
issue  or  collateral  male  heirs,  several  competi- 
tors laid  claim  to  the  throne,  the  two  principal 
being  the  dauphin  of  France,  son  of  Charles' 
elder  sister :  and  the  Emperor  Leopold,  who 
first  claimed  as  male  representative  of  the 
younger  branch  of  the  house  of  Austria,  beirig 
descended  from  Ferdinand,  second  son  of  Philip 
and  Joanna  of  Castile,  though  he  afterward 
withdrew  this  claim  and  substituted  another  in 
right  of  his  mother,  Mary  Ann,  daughter  of 
Philip  III.  of  Spain.  The  other  leading  powers. 
Great  Britain,  Germany,  and  Holland,  were  nat- 


SUCCESSION  WARS 


I 


urally  deeply  interested  in  the  settlement  of  this 
question,  for  the  union  of  either  France  or  Aus- 
tria with  Spain,  which  at  that  time  ruled  over 
the  Netherlands,  the  Milanese,  Naples,  and 
Sicily,  and  vast  territories  in  America,  would 
have  seriously  endangered  the  balance  of  power 
in  Europe.  After  much  negotiation  which  had 
little  result,  Louis  XIV.  put  forward  his  second 
grandson,  Philip  of  Anjou,  as  the  representative 
of  the  French  claim,  and  Leopold  nominated 
his  second  son  Charles  as  his  substitute,  both 
parties  solemnly  promising  that  Spain  should 
never  be  incorporated  with  their  respective  do- 
minions. Charles  of  Spain's  second  consort, 
Mary  Ann  of  Neuburg.  being  a  sister  of  the 
empress,  naturally  promoted  the  views  of  Leo- 
pold ;  in  which,  however,  she  was  opposed  by 
the  Count  d'Harcourt,  a  clever  diplomatist  sent 
by  Louis  to  Madrid,  and  who  conciliated  many 
of  the  nobles  and  grandees,  whom  the  queen  had 
alienated.  The  French  ambassador  also  inti- 
mated a  resort  to  force  if  the  rights  of  the  chil- 
dren of  France  should  be  superseded.  Thus  the 
king  of  Spain  was  induced  to  recognize  Philip  of 
Anjou  as  his  heir,  2  Oct.  1700.  On  i  November 
the  king  died,  and  the  Junta  immediately  caused 
Philip  to  be  proclaimed  at  Aladrid.  The  young 
king  entered  his  capital  18  February.  All  the 
European  provinces  and  all  the  American  pos- 
sessions of  the  Spanish  empire  recognized  the 
new  monarch,  nor  was  his  title  at  first  disputed 
by  the  greater  part  of  the  European  powers. 
But  the  measures  of  Louis  excited  suspicion  and 
gave  offense.  On  the  death  of  James  IL  of 
England,  the  French  king  recognized  his  son 
the  Old  Pretender  as  James  IIL ;  the  new  works 
which  the  French  were  constructing  on  the 
Dutch  frontier  alarmed  the  States-General,  and 
on  15  May  1702  England  and  Holland  allied 
themselves  with  Austria,  and  declared  war 
against  Louis  XIV.  and  the  "usurper"  of  Spain. 
The  contest  had,  however,  been  already  opened 
by  Austria  unaided.  Prince  Eugene  descended 
into  the  plains  of  Verona  at  the  head  of  25,000 
men  about  the  end  of  May  1701,  defeated  the 
French  imder  Catinat  at  Carpi  (g  July),  and 
under  Villeroi,  at  Chiari  (September),  but  this 
severe  fighting  had  no  adequate  result.  In  the 
following  summer  Marlborough  led  an  Anglo- 
Dutch-German  army  into  Belgium,  and  reduced 
one  by  one  the  French  fortresses  on  the  Maas ; 
the  German  states,  which,  with  the  exception  of 
Bavaria  and  Cologne,  had  been  gained  by  Leo- 
pold, sent  out  an  armj-  under  the  margrave  of 
Baden,  which  crossed  the  Rhine  and  captured 
Landau.  Early  in  September  the  elector  of  Ba- 
varia raised  an  army  and  endeavored  to  effect  a 
junction  with  Villars,  who  was  sent  by  Louis  to 
co-operate  with  him,  but  they  were  both  kept  in 
clieck  by  the  margrave  of  Baden.  In  1703 
Marlborough,  whose  actions  were  hampered  by 
the  delegates  of  the  States-General,  confined 
himself  to  reducing  the  strongholds  held  by  the 
French  in  the  Low  Countries.  In  Germany  the 
elector  of  Bavaria  drove  the  .-Xiistro-Gcrman  ar- 
mies out  of  his  dominions,  and  formed  a  j miction 
with  Villars.  The  latter  advised  a  rapid  march 
upon  Vienna,  which  might  have  then  been  easily 
captured,  but  the  elector  preferred  to  attack  the 
Tyrol,  where  the  French  general  Vcndomc,  with 
half  the  army  of  Italy,  was  to  meet  him.  The 
Tyrolese,  however,   rose  against  the   Bavarians 


and  compelled  the  elector  to  retreat  before  Ven- 
dome  could  join  him.  The  elector  again  united 
his  forces  with  those  of  Villars,  and  inflicted  a 
severe  defeat  on  the  Imperialists  at  Hochstedt 
(20  September)  ;  but  many  misunderstandings 
arose  between  the  two  commanders,  and  Villars 
in  disgust  obtained  his  recall.  In  the  following 
year  Eugene  and  Marlborough  joined  their 
forces  at  Donauworth  on  the  Danube,  and  com- 
ing up  with  the  Franco-Bavarian  army  under 
Tallard,  Marsin,  and  the  elector,  at  Blenheim, 
inflicted  upon  it  a  severe  defeat,  13  .\ugust.  In 
consequence  of  this  decisive  victory  the  French 
had  to  recross  the  Rhine  and  evacuate  all  Ger- 
many. On  the  4th  of  the  same  month  Gibraltar 
had  been  taken  in  a  few  hours  by  a  party  of 
English  sailors.  The  campaigns  of  Marlborough 
in  the  Netherlands  and  of  Eugene  in  Italy  m 
1705  have  no  feature  of  interest.  In  Spain  the 
English  under  the  Earl  of  Peterborough  cap- 
tured Barcelona,  and  had  the  archduke  pro- 
claimed king  as  Charles  III.  The  year  1706 
was  disastrous  to  the  French  arms.  In  Italy  the 
united  forces  of  Eugene  and  the  Duke  of  Savoy 
fell  upon  the  French  while  they  were  besieging 
Turin,  and  gained  a  complete  victory,  all  the 
siege  artillery  falling  into  their  hands  (7  Sep- 
tember). .^11  Lorabardy  submitted  to  the  Im- 
perialists, and  Charles  III.  was  proclaimed  at 
Milan.  In  the  Netherlands  Marlborough  routed 
the  French  under  Villeroi  at  Ramillies  (23 
IMay),  and  was  prevented  from  besieging  Dun- 
kirk only  by  the  jealousy  of  the  Dutch.  In  1707 
an  Anglo-Portuguese  army  under  the  Earl  of 
Galway  entered  Spain,  but  was  met  by  a  much 
superior  Franco-Spanish  force  under  the  Duke 
of  Berwick  at  Almanza,  and  completely  de- 
feated (25  April).  In  southern  Italy  the  whole 
kingdom  of  Naples  submitted  to  a  small  Im- 
perial army  under  Daun.  Nothing  of  impor- 
tance took  place  in  the  Netherlands  or  Germany. 
Eugene  and  the  Duke  of  Savoy,  penetrating 
into  France  by  the  Maritime  Alps  and  Nice, 
appeared  before  Toulon  toward  the  end  of  July, 
but  the  approach  of  some  strong  French  divi- 
sions compelled  them  to  retreat  with  consider- 
able loss.  In  the  following  year  Marlborough 
and  Eugene,  according  to  a  fixed  arrangement, 
reunited  their  forces  in  the  Low  Countries,  and 
coming  up  with  the  French  under  the  Duke  of 
Burgundy  and  Vendome  at  Oudcnarde  inflicted 
on  them  a  severe  defeat  (n  July).  The  allies 
then  entered  French  Flanders,  and  laid  siege 
to  Lille,  its  capital,  which  capitulated  22  Octo- 
ber. On  the  Rhine  both  sides  remained  on  the 
defensive.  In  Spain  Charles  III.  was  compelled 
to  shut  himself  up  in  Barcelona.  The  island  of 
Sardinia  submitted  to  Admiral  Lake  in  August, 
and  in  the  following  month  Minorca  was  cap- 
tured by  Lake  and  Gen.  Stanhope.  The  length 
and  ill  success  of  the  war  had  now  begun  to 
tell  with  fatal  effect  upon  France.  The  funds 
required  for  the  equipment  and  support  of  the 
armies  were  raised  by  ruinous  loans,  injudicious 
and  vexatious  taxes,  the  fnrcstalment  of' future 
revenue,  and  the  issue  of  paper  money  and  a 
debased  coinage.  A  severe  winter  destroyed  the 
corn,  vines,  and  fruit-trees,  and  the  dearth  and' 
famine  which  ensued  produced  discontent  and 
sedition.  Louis  XIV.  sued  for  peace,  offering 
to  give  up,  in  the  name  of  his  grandson,  the 
whole  of  the  Spanish  succession,  and  to  restore 
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Strasburg  to  the  empire;  but  the  allies  looked 
upon  these  overtures  as  mere  tricks  to  gain 
time,  and  rejected  them.  Both  sides  now  made 
extraordmary  preparations  for  renewing  the 
struggle.  Villars  was  sent  into  Flanders  with 
an  army  of  nearly  100,000  men  to  oppose  !Marl- 
borough  and  Eugene,  whose  combined  strength 
was  slightly  superior.  After  capturing  Tournai, 
ihe  allies  proceeded  to  invest  Mons.  For  this 
purpose  they  had  to  attack  Villars  in  a  strongly 
fortified  position  at  Malplaquet,  from  which  they 
succeeded  in  driving  him,  but  not  without  suf- 
fering enormous  loss  (11  Sept.  l/og).  After 
some  more  fighting,  besieging,  and  negotiating. 
the  death  of  the  emperor,  Joseph  I.,  son  and 
successor  of  Leopold,  without  male  issue,  leav- 
ing his  crown  to  his  brother  Charles,  changed 
the  whole  aspect  of  affairs.  The  British  thought 
that  if  Charles  became  undisputed  sovereign  of 
Spain  .-and  her  dependencies,  the  very  evil  of  an 
almost  universal  monarchy  would  be  again  es- 
tablished, the  prevention  of  which  had  been  the 
chief  cause  for  taking  up  arms  against  Philip  V. 
A  new  Tory  ministry  unfavorable  to  Marl- 
borough having  come  into  power,  private  pre- 
liminaries of  peace  were  signed  between  France 
and  England  8  Oct.  iSii.  Eugene,  however, 
continued  the  war  aided  by  the  Dutch,  and  was 
pushing  steadily  forward  on  Paris,  but  the  defeat 
and  capture  of  the  British  contingent  under  the 
Earl  of  Albemarle  at  Denain  by  Villars  (24 
July  1712)  so  weakened  his  forces  that  he  was 
compelled  to  retreat.  This  defeat  greatly  modi- 
fied the  views  of  the  Dutch,  and  the  English 
government  persuaded  the  States-General  to 
moderate  their  demands  and  come  to  terms  with 
France.  On  11  April  1713,  the  Dutch  pleni- 
potentiaries signed  a  treaty  of  peace  f  Peace  of 
Utrecht)  with  France,  their  example  being  im- 
mediately followed  by  Prussia,  Savoy,  and  Por- 
tugal. Forsaken  by  all  his  allies,  the  Emperor 
Charles  was  reluctantly  compelled  to  sign  a 
treaty  at  Baden,  7  Sept.  1714,  in  which  he  recog- 
nized Philip  V.  as  king  of  Spain. 

ll'ar  of  the  Austrian  Succession. —  On  the 
extinction  of  the  male  line  of  the  house  of 
Hapsburg,  by  the  death  of  Charles  VI.  (20  Oct. 
1740),  his  eldest  daughter,  Maria  Theresa,  in 
terms  of  the  Pragmatic  Sanction  (q.v.)  claimed 
the  whole  of  his  dominions,  and  at  once  assumed 
the  government,  with  the  title  of  Queen  of 
Hungary  and  Bohemia.  The  announcement  of 
her  accession  was  answered  by  England,  Rus- 
sia, Prussia,  and  the  States-General  with  as- 
surances of  friendship  and  good-will.  France 
returned  an  evasive  answer;  Charles  Albert, 
elector  of  Bavaria,  refused  to  acknowledge  the 
queen  of  Hungary  until  his  pretensions  to  the 
Austrian  succession  were  examined  and  decided. 
He  appealed  to  two  ancient  documents  —  the 
marriage  contract  between  Albert  V.,  Duke  of 
Bavaria,  and  Anne,  daughter  of  the  Emperor 
Ferdinand  I.,  and  the  testament  of  that  mon- 
arch ;  and  he  contended  that  by  these  two  deeds 
the  succession  was  assured  to  Anne  and  her 
descendants  in  default  of  male  heirs,  the  issue 
of  the  archdukes,  her  brothers.  Maria  Theresa, 
however,  having  called  together  the  foreign  min- 
isters at  her  court,  caused  the  testament  to  be 
read  before  them,  when  it  turned  out  that  it 
spoke  not  of  the  extinction  of  the  male  issue  of 
Ferdinand's  sons,  but  of  their  legitimate  issue. 


The  first  blow  against  the  young  queen  came 
not,  however,  from  any  claimants  of  her  in- 
heritance, but  from  a  sovereign  who  had  already 
acknowledged  her  right.  This  was  Frederick 
II.  of  Prussia,  who,  in  the  middle  of  December 
1740,  invaded  Silesia  at  the  head  of  30,000  men, 
to  sustain  an  old  family  claim  on  four  duchies 
in  that  province.  On  the  condition  that  Maria 
Theresa  would  cede  to  him  all  Silesia,  he 
promised  a  close  alliance  with  himself,  in  con- 
junction with  the  maritime  powers  and  Russia, 
his  assistance  in  upholding  the  Pragmatic  Sanc- 
tion, his  vote  for  her  husband  as  emperor,  and 
an  advance  of  two  million  thalers,  but  the  higli- 
spirited  queen,  determined  not  to  begin  her  reign 
by  dismeiTibering  her  dominions,  gave  these  of- 
fers a  flat  refusal.  Owing  to  an  exhausted 
treasury  and  a  disorganized  army,  all  Silesia, 
with  the  exception  of  Glogau,  Brieg,  and  a  few 
other  places,  was  overrun  by  the  end  of  Jan- 
uary 1741.  A  severe  winter  hindered  further 
operations  for  a  time,  but  on  9  March  the  Prus- 
sians took  Glogau,  and  pushed  toward  Jagern- 
dorf.  The  advance  of  three  bodies  of  Austrian 
troops  from  different  quarters  now  threatened 
to  hem  in  the  Prussians ;  and  to  maintain  his 
communications  with  Lower  Silesia,  Frederick 
had  to  risk  a  battle  at  Mollwitz,  in  which  his 
forces  were  victorious  (10  April).  This  victory 
called  into  action  those  powers  that  had  post- 
poned their  schemes  till  they  had  learned  the 
issue  of  Frederick's  attempt.  France  put  her- 
self at  the  head  of  a  confederacy  of  all  the 
claimants  to  the  Austrian  dominions,  the  prin- 
cipal among  whom  were  the  electors  of  Bavaria 
and  Saxony,  sons-in-law  of  the  Emperor  Joseph 
I.;  Philip  V.  of  Spain:  Charles-Emmanuel  of 
Sardinia,  who  claimed  the  Milanese,  and  Fred- 
erick II.  of  Prussia,  who  demanded  all  Silesia. 
To  this  formidable  coalition  Austria  could  op- 
pose only  a  few  allies.  England  granted  her 
an  annual  subsidy  equal  to  $1,500,000;  the  Dutch 
were  arming  in  her  favor ;  the  mixed  population 
of  Hungary  and  the  peasants  of  the  Tyrol  rose 
almost  in  a  mass.  Toward  the  end  of  June 
the  Bavarians  entered  the  Austrian  territory, 
overran  Bohemia,  and  being  joined  by  the 
French  under  Belleisle,  occupied  Lintz,  the  capi- 
tal of  Upper  Austria,  without  striking  a  blow. 
Alarmed  by  this  invasion  Maria  Theresa  bought 
the  neutrality  of  her  most  formidable  foe,  Prus- 
sia, by  the  cession  of  Silesia  and  the  county  of 
Glatz.  On  24  Jan.  1742,  the  elector  of  Bavaria 
was  unanimously  chosen  emperor,  with  the  title 
of  Charles  VII.,  but  at  the  moment  when  he 
had  attained  the  object  of  his  ambition  his 
fortune  began  to  turn.  Khevenhiiller  at  the 
head  of  one  Austrian  army,  advanced  up  the 
valley  of  the  Danube,  captured  a  Franco- Bava- 
rian corps  12,000  strong  in  Lintz  (24  January), 
invaded  Bavaria,  and  on  13  February  took  pos- 
session of  Munich,  only  a  day  or  two  after 
Charles  VII. 's  election  to  the  imperial  throne 
had  been  celebrated  there.  Another  Austrian 
army  under  the  grand-duke  of  Tuscany  kept  the 
French  in  check  in  Bohemia.  The  successes  of 
Austria  alarmed  Frederick  II.  for  the  security 
of  his  new  acquisitions,  and  he  suddenly  broke 
the  treaty,  poured  his  forces  upon  Moravia  and 
Upper  Austria,  and  defeated  the  .\ustrians 
under  Prince  Charles  of  Lorraine  at  Czaslau 
(17  May).     But  Frederick  was  not  inclined  to 
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push  his  victory  further,  he  once  more  made 
peace  with  Austria  (ii  June),  and  his  example 
was  followed  by  the  elector  of  Saxony.  In  con- 
sequence of  these  arrangements  the  French  under 
Belleisle,  left  without  the  co-operation  of  the 
Saxons,  were  forced  by  the  maneuvers  of 
Charles  of  Lorraine  to  shut  themselves  up  in 
Prague,  where  Waillebois,  with  the  French  army, 
was  defeated  in  endeavoring  to  relieve  them. 
Only  12,000  of  the  60,000  men  whom  Belleisle 
led  into  the  campaign  succeeded  in  escaping 
from  Prague  and  making  their  way  into  France 
early  in  1743.  In  the  May  of  that  year  Bava- 
ria was  again  occupied  by  the  Austrians  under 
Prince  Charles  and  Khevenhiiller.  An  Anglo- 
German  army  of  40,000,  under  the  Earl  of  Stair, 
crossed  the  Maas  and  Rhine  in  March  and  April, 
in  order  to  cut  off  the  Bavarian  army  from 
France,  and  coming  up  with  the  French  under 
Marshal  Noailles  at  Dettingen  completely 
routed  them  (27  June),  but  did  not  know  how  to 
profit  by  their  victory,  and  nothing  was  done 
during  the  remainder  of  the  campaign.  The 
year  1744  brings  with  it  a  new  phase  of  the  war; 
France  and  Great  Britain,  which  up  till  this  time 
had  been  engaged  in  the  struggle  merely  as 
allies,  declared  war  against  each  other.  In  Feb- 
ruary a  descent  was  attempted  on  England,  but 
Admiral  Norris,  aided  by  a  tremendous  storm, 
proved  too  strong  for  the  French  fleet,  and  the 
English  proceeded  to  destroy  gradually  the  ship- 
ping of  the  French,  and  that  of  their  allies,  the 
Spaniards.  As  a  compensation  Marshal  Saxe 
conducted  a  splendid  defensive  campaign  in  the 
Netherlands.  Meanwhile  the  successes  of  Aus- 
tria on  the  Rhine,  and  the  ill-concealed  regrets 
of  Maria  Theresa  for  the  loss  of  Silesia,  again 
alarmed  Frederick  for  his  possession  of  that 
province.  He  accordingly  entered  into  an  alli- 
ance known  as  the  Union  of  Frankfort  (22 
May),  with  the  emperor,  the  elector  palatine, 
and  the  king  of  Sweden,  as  landgrave  of  llesse- 
Cassel ;  a  secret  treaty  was  also  signed  with 
France,  5  June.  A  Prussian  army  of  So.ooo 
men  was  at  once  poured  into  Bohemia,  which  for 
a  time  carried  all  before  it,  capturing  the  capital 
Prague  after  a  siege  of  six  days,  16  September. 
The  junction  of  a  superior  Austro-Saxon  force, 
however,  and  the  hostile  attitude  assumed  by 
the  Bohemian  population  compelled  Frederick 
to  quit  the  kingdom  with  considerable  loss.  To 
avenge  this  attempt  upon  Bohemia  the  Austro- 
Hungarians  broke  into  Upper  Silesia  and  Glatz, 
from  which  the  Prussians  were  almost  totally 
expelle'l  before  the  end  of  the  year ;  but  before 
the  spring  of  1745  the  territory  was  again  occu- 
pied by  the  Prussians.  Frederick's  unsuccessful 
invasion  of  Bohemia  had  proved  of  service  to 
the  emperor,  as  it  compelled  the  Austrians  to  re- 
turn from  Alsace,  and  thus  allowed  time  to 
recover  his  electorate  of  Bavaria.  The  Italian 
campaign  of  1744  was  unfavorable  to  the  .Xus- 
trians.  In  the  preceding  year  Ihcy  had  driven 
the  Spaniards  almost  to  tlie  Neapolitan  frontiers, 
and  seemed  to  threaten  an  invasion  of  Naples 
itself.  To  avert  such  a  catastrophe  Don  Carlos 
joined  the  Spaniards  with  his  forces,  and  enabled 
them  to  drive  the  A\istrians  and  Sardinians 
out  of  the  papal  territories  toward  the  Po.  On 
20  Jan.  174s,  died  the  Emperor  Charles  VII., 
an  unexpected  event,  which  changed  the  face 
of  affairs.     He  was   succeeded   in  the   Bavarian 


electorate  by  his  son,  Maximilian  Josepii,  then 
only  17  years  of  age.  Being  too  young  to  make 
any  pretensions  to  the  imperial  crown,  and  the 
war  going  so  unsuccessfully  for  his  cause,  his 
subjects  loudly  demanded  a  termination  of  their 
miseries,  and  he  accordingly  concluded  a  peace 
with  Austria,  22  April.  The  king  of  Prussia 
having  now  no  other  ally  but  France,  remained 
on  the  defensive  for  a  considerable  part  of  this 
year.  He  intrenched  himself  near  Jauernik,  on 
the  Bohemian  frontier,  and  awaited  the  approach 
of  the  Austro-Saxons.  Prince  Charles,  who 
commanded  them,  advanced  by  Landshut  into 
the  plains  of  Hohenfriedberg,  where  he  was 
unexpectedly  attacked  and  defeated  by  Fred- 
erick, near  Striegau  (4  June).  Charles  re- 
treated into  Bohemia  followed  by  the  Prussians^ 
and  another  battle  was  fought  at  Storr,  which 
again  went  against  the  Austrians  (20  Septem- 
ber). About  this  time  the  queen  of  Hungary 
conceived  the  bold  plan  of  detaching  10,000 
men  from  the  army  of  the  Rhine,  who,  supported 
by  the  Saxons,  were  to  march  upon  Berlin: 
while  Prince  Charles  was  to  attack  the  Prussian 
king  in  his  winter  quarters  in  Silesia  with  an- 
other army.  Hearing  of  this  project,  Frederick 
determined  to  anticipate  it  by  an  advance  into 
Saxony.  About  the  end  of  November  he  en- 
tered Lusatia,  reduced  that  province,  and 
marched  upon  Dresden.  The  king  of  Poland 
(the  elector  of  Saxony)  fled  to  Prague,  while 
Frederick's  veteran  lieutenant  Leopold  of  Des- 
sau entering  Saxony  by  way  of  Halle,  took 
Leipsic  and  Meissen,  defeated  the  Saxon  army 
at  Kesseldorf  (15  December)  and  joined  the 
king  before  Dresden,  which  capitulated  18  De- 
cember. Maria  Theresa  was  now  compelled  to 
listen  to  the  appeals  of  the  elector  of  Saxony, 
as  well  as  to  the  British  Cabinet,  which  threat- 
ened to  withdraw  its  subsidy  unless  she  made 
peace  with  Prussia.  Frederick  was  willing  to 
come  to  terms,  feeling  that  he  could  not  depend 
on  the  assistance  of  France,  and  that  he  was 
unequal  to  another  campaign,  his  money  being 
almost  exhausted.  The  Peace  of  Dresden  (25 
December)  assured  him  of  Silesia  and  Glatz, 
the  cession  of  which  was  guaranteed  by  Eng- 
land, and  of  an  indemnity  of  $1,000,000  from 
Saxony.  As  elector  of  Brandenburg  Frederick 
adhered  to  the  election  of  Maria  Theresa's  hus- 
band as  emperor,  with  the  title  of  Francis  I. 
Meanwhile  the  French  under  Marsha!  Saxe  car- 
ried all  before  them  in  Flanders.  The  battle 
of  Fontenoy.  gained  over  the  Duke  of  Cum- 
berland and  Field-Marshal  Konigseck  (11  May), 
was  followed  by  the  capture  of  Tournai,  Ghent, 
Bruges,  Oudenarde,  Nicuport,  and  Ath.  Little 
was  done  on  the  side  of  the  Rhine.  The  Italian 
campaign  of  this  year  was  unfavorable  to  the 
Austrians.  The  Spanish-Neapolitan  army,  now 
joined  by  the  Genoese  and  Modenese,  and  num- 
bering in  all  70.000  men,  overran  the  whole  of 
I.ombardy  and  the  greater  part  of  Sardinia,  com- 
pelling the  king  to  seek  refuge  under  the  walls 
of  his  capital  ;  but  in  the  following  year  (  1746) 
Ihe  battle  of  Piaccnza,  gained  by  the  .'Kustro- 
Sardinians  over  Ihe  Franco-Spanish  forces  (16 
June),  compelled  the  latter  to  relinquish  all 
their  conquests  and  recross  the  Alps.  On  g 
July  died  Philip  V.  of  Spain,  and  was  suc- 
ceeded by  Ferdinand  VI.,  one  of  whose  first 
steps  was  to  recall  his  forces  from  Italy,  and  tne 
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French,  unable  to  hold  out  against  their  ene- 
mies, retreated  across  the  Var,  which  left  Genoa 
at  the  mercy  of  the  Austrians,  6  September. 
Marshal  Saxe  continued  his  career  of  conquest 
in  Flanders,  and  in  1747  he  entered  and  overran 
Dutch  Flanders,  defeated  the  Duke  of  Cumber- 
land at  Laffeld  (2  July),  while  his  chief  en- 
gineer. Count  Lowendahl,  captured,  after  a  siege 
of  two  months,  the  important  fortress  of  Ber- 
gen-op-Zoom,  deemed  by  the  Dutch  impregnable. 
Meanwhile  it  was  evident  that  the  war  was 
drawing  to  a  close.  Though  great  preparations 
were  being  made  for  another  campaign,  nego- 
tiations had  been  going  on  during  the  winter, 
and  a  congress  had  been  appointed  to  meet  at 
Aix-la-Chapelle.  whose  first  conference  took 
place  24  April  1748.  Great  Britain  and  Holland 
were  weary  of  the  war :  France  and  Spain  were 
almost  exhausted,  and  preliminaries  of  peace 
were  signed  between  these  powers  (30  April)  ; 
Austria,  thus  deserted  by  her  allies,  grudgingly 
consented  to  sign,  18  Alay ;  and  the  definite 
Treaty  of  Aix-la-Chapelle  was  signed  by  the 
French,  English,  and  Dutch  ministers  on  18  Oc- 
tober, and  in  a  few  days  after  by  those  of  Spain, 
Austria,  Genoa,  and  Modena, 

The  war  of  the  Bavarian  Succession,  be- 
tween Austria  and  Prussia,  which  lasted  but 
little  over  one  year,  ended  in  the  Peace  of 
Teschen,  13  May  1779,  the  elector  palatine 
Charles  Theodore  retaining  possession  of  the 
Bavarian  dominions. 

See  Aix-la-Chapelle,  Treaties  or  Peace 
Concluded  at;  Austria;  Bavaria;  Frederick 
II. ;  Maria  Theresa  ;  Polish  Succession,  War 
OF  the. 

Succinic  (suk-sin'Ik)  Acid,  amber  acid, 
C2H,(COOH):,  was  first  obtained  by  Agricola 
(1657)  by  distillation  of  amber.  It  occurs  in 
lignite,  in  many  varieties  of  plants,  in  the  urine 
of  many  animals,  and  in  small  quantities  in  the 
products  of  the  fermentation  of  sugar.  It  is 
usually  prepared  by  the  oxidation  of  fats  with 
nitric  acid  or  by  fermentation  of  calcium  nialate. 
A  colorless  crystalline  substance  with  no  odor 
and  a  slightly  acrid  taste;  soluble  in  water  or 
alcohol ;  heated  to  boiling  point,  235°  C,  it 
slowly  loses  water,  forming  the  anhydride 
C2Hi(C0):0.  It  is  a  dibasic  acid  forming 
salts  and  many  other  derivatives.  The  sodium 
salt  has  been  used  in  cases  of  catarrhal  jaundice 
and  gall-stones.  The  other  derivatives  are  of 
interest  only  to  the  synthetical  chemist. 

Succinite.     See  Amber. 

Suchet,  sil-sha,  Louis  Gabriel,  Duke  of 
Albufera,  French  military  officer ;  b.  Lyons 
1770;  d.  1826.  He  entered  the  military  service 
at  an  early  age,  and  passed  rapidly  through  the 
inferior  ranks.  In  1796  he  was  attached  to  the 
army  of  Italy,  and  attracted  the  notice  of  Gen- 
eral Bonaparte,  by  his  courage,  boldness,  and 
caution.  He  then  served  with  distinction  under 
Massena  and  Joubert,  and  was  one  of  the  most 
active  and  successful  of  Napoleon's  generals  in 
the  campaigns  of  1805  and  1806.  In  1808  he  re- 
ceived the  command  of  a  division  in  Spain,  and 
was  almost  constantly  victorious  till  after  the 
battle  of  Vittoria.  His  brilliant  services  in  that 
country  obtained  him  the  marshal's  stafif.  and 
the  title  of  duke.  After  the  restoration  Suchet 
was  created  peer  of  France. 


Sucker  State,  The,  a  popular  nickname  for 
the  State  of  Illinois,  whose  inhabitants  are 
sometimes  dubbed  "suckers"  by  their  fellow  citi- 
zens of  neighboring  States.  The  following  i;" 
the  reputed  origin  of  the  epithet : 

The  western  prairies  are  full  of  the  holes  made  \>y 
the  crayfish,  which  burrows  to  reach  the  water  be- 
neath the  soil.  In  the  early  days  of  the  country's 
settlement  travelers  armed  themselves  with  slender  nol- 
low  reeds,  which  they  thrust,  when  thirsty,  into  these 
natural  reservoirs,  and  thus  easily  supplied  their  long- 
ings by  sucking  the  water  through  the   reed  or  pipe. 

Suckers,  soft-rayed  teleostomous  fishes  of 
the  genus  Catostomus  and  related  genera  be- 
longing to  the  family  Catostoinida:  (q.v. ).  The 
family  is  extremely  characteristic  of  the  fresh 
w-aters  of  North  America,  where  all  but  two  of 
the  60  or  more  species  are  found,  replacing  in 
our  fauna  the  carps  of  the  Old  World.  The  14 
recognized  genera  include,  besides  the  suckers 
proper,  the  blackhorse  and  redhorse,  the  buffalo- 
fish,  the  jumping  mullet,  and  the  white  mullet. 
Many  of  these  fishes  exhibit  migratory  habits 
recalling  the  anadromous  marine  fishes,  moving 
regularly  in  the  spring  from  ponds  and  lakes 
into  the  fresher  waters  of  brooks  to  spawn.  .As 
examples  of  this  large  group  the  following  may 
be  selected :  The  common  or  white  sucker 
{Calostomns  teres)  reaches  a  length  of  15  to  18 
inches,  has  thick  protusible  lips  with  two  or 
three  rows  of  papillae,  about  65  scales  along  the 
lateral  line  and  a  rather  short  dorsal  fin.  The 
color  is  dusky  above,  light  olivaceous  on  the 
side,  tinged  in  the  spring  with  rosy  hues.  This 
species  is  exceedingly  common  in  rivers,  mill- 
dams,  ponds,  etc.,  throughout  the  entire  eastern 
half  of  the  United  States.  Early  in  the  spring, 
as  soon  as  the  ice  is  out  of  the  streams,  this 
species  leaves  the  larger  bodies  of  water  and 
deep  holes  and  seeks  the  swift  running  brooks, 
up  which  large  schools  migrate  until  stopped 
bv  some  obstruction,  to  deposit  their  spawn  in 
the  upper  stony  shallows.  At  this  season  tliey 
take  the  hook  eagerly,  especially  when  baited 
with  earthworms ;  but  they  are  listless,  lazy 
fishes  and  never  afford  any  real  sport  nor  good 
eating,  except  for  a  short  time  in  early  spring. 
In  the  summer  they  are  soft  and  tasteless. 
Many  are  captured  in  small  nets  at  sluiceways, 
etc.,  or  even  in  the  hands  by  boys  who  wade  in 
the  streams  and  feel  for  them  under  overhang- 
ing banks.  Hog-sucker,  stone  roller  (C.  ni- 
gricans) are  some  of  the  names  of  a  consider- 
ably larger  species,  with  larger  scales,  found 
plentifully  in  the  lakes  and  clear  swift  streams 
of  much  the  same  region.  Its  habits  are  sim- 
ilar and  favorite  methods  of  capture  are  spear- 
ing and  noosing  with  fine  copper  wire  or  horse-  ^ 
hair.  Other  related  species  are  the  carp-sucker 
or  sail-fish  (Ictiobus  relifer)  of  the  Mississippi  ' 
Valley,  the  carp-sucker  of  the  Susquehanna 
River  (/.  cyprinus),  the  chub-sucker  { En'inycon  1 
suceita),  and  the  striped  sucker  (Minytrema 
melanops)  of  the  Great  Lakes  and  Mississippi 
Vallev.  Consult  Goode,  'American  Fishes' 
(New  York  1888). 

Sucking-fish.     See  Remora. 

Suck'ling,  Sir  John,  English  poet:  b. 
Twickenham.  Middlesex,  1609;  d.  Paris  May  or 
June  1642.  He  was  educated  at  Trinity  College, 
Cambridge,  was  admitted  at  Gray's  Inn,  traveled 
in  France  and  Italy,  and  essayed  to  cut  miich 
of  a  figure  at  court.    Apparently  he  accompanied 
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the  Marquis  of  Hamilton  with  the  contingent 
of  6,000  for  the  reinforcement  of  Gustavus 
Adolphus,  and  took  part  in  Tilly's  defeat  before 
Leipsic  (7  Sept.  1631).  In  1637  he  had  his  play 
of  'Aglaura'  presented  with  large  expenditures 
for  its  mounting,  scenery  having,  with  the  ex- 
ception of  masques,  been  rarely,  if  at  all,  used 
before  that  on  the  English  stage.  He  marched 
at  the  head  of  a  levy  of  a  hundred  horse,  re- 
cruited by  himself,  to  the  Scottish  border  in 
May  1639 ;  and  he  was  much  laughed  at  for  the 
gorgeous  equipment  of  his  troop.  He  set  on 
foot  tlie  "first  army  plot,"  to  obtain  command  of 
the  army  for  Charles  I.,  but  was  betrayed  to  the 
opposition,  and  compelled  to  escape  to  France. 
The  collection  *Fragnienta  Aurea'  (1646)  con- 
tains all  of  his  work  that  is  of  any  importance, 
comprising  'Poems'  ;  'Letters  to  Divers  Emi- 
nent Personages'  ;  three  plays,  'Aglaura,'  'The 
Goblins,'  and  'The  Tragedy  of  Brennoralt,' 
and  a  tract  on  socinianism,  'An  Account  of  Re- 
ligion by  Reason.'  His  plays  arc  valuable 
largely  for  the  interspersed  poems.  Suckling  is 
called  by  Aubrey  the  inventor  of  the  game  of 
cribbage.  There  is  a  volume  of  selections  by 
W.  C.  Hazlitt  (new  ed.  1893). 

Sucre,  Antonio  Jose  de,  an-to'ne-o  ho-sa' 
da  soo'kra,  Venezuelan  military  officer:  b. 
1793 ;  d.  June  1830.  He  entered  the  insurrec- 
tionary army  in  181 1,  and  in  1819  he  had  at- 
tained the  rank  of  brigadier-general.  With  the 
assistance  of  the  Peruvians  under  Santa  Cruz 
he  gained  the  decisive  victory  of  Pichincha  24 
May  1822,  which  was  immediately  followed  by 
the  capitulation  of  Quito.  He  totally  routed  the 
Spanish  forces  in  the  battle  of  Ayacucho,  9  Dec. 
1824,  the  most  brilliant  ever  fought  in  South 
America.  Sucre  promptly  followed  up  this 
glorious  victory,  and  his  troops  entered  Cuzco 
on  12  December  in  triumph.  Upper  Peru  was 
soon  entirely  liberated  and  turned  into  a  re- 
public called  Bolivia,  of  which  Sucre  was  elected 
president  in  1826.  An  insurrection  broke  out  in 
1828,  and  Sucre  was  driven  from  the  country ; 
but  he  returned  at  the  head  of  a  Colombian 
army  and  reinstated  himself.  He  was  assassi- 
nated in  the  neighborhood  of  Pasto. 

Sucre,  or  Chuquisaca,  choo-ke-sa'ka,  Bo- 
livia, the  capital  of  the  republic  and  of  the  de- 
partment of  Chuquisaca,  in  the  extreme  north- 
western corner  of  which  it  is  situated.  It  lies 
on  a  plateau  to  the  west  of  the  eastern  Cordil- 
lera, 8,987  feet  above  the  sea,  and  is  surrounded 
by  beautiful  mountain  scenery.  The  houses  are 
well  built  and  surrounded  by  gardens.  .-X  fine 
cathedral  and  a  number  of  other  public  build- 
ings testify  to  the  former  wealth  of  the  city. 
Sucre  is  also  the  seat  of  the  oldest  university  in 
Bolivia,  as  well  as  of  other  higher  educational 
institutions.  Sucre  was  founded  in  1536  on  the 
site  of  the  Indian  village  of  Chuquisaca.  In  the 
Colonial  period  it  was  called  La  Plata,  and 
soon  acquired  great  wealth  and  imjiortance 
from  its  rich  silver  mines.  It  was  later  eclipsed 
by  Potosi,  but  is  still  the  centre  of  a  prosperous 
mining  and  agricultural  region.  Altlnnigh  it  is 
officially  the  capital,  the  national  government  is 
now  chiefly  administered  from  La  Paz.  Pop. 
(1900)   about  21,000. 

Sudan,  soo-diin',  or  Soudan,  is  the  Arab 

name  given  to  the  vast  extent  of  country  in 
central    .'\frica    which    lies   between    the    Sahara 


on  the  north,  Abyssinia  and  the  Red  Sea  on  the 
east,  the  countries  draining  to  the  Kongo  basin 
on  the  south,  and  Senegambia  on  the  west.  Its 
area  is  estimated  at  2,000,000  square  miles,  and 
its  population  at  from  10,000,000  to  20,000,000. 
The  inhabitants  comprise  numerous  nations  of 
different  races,  chiefly  the  negro,  together  with 
Arab  colonists  and  traders.  The  western  and 
central  Sudan  are  divided  into  a  number  of  in- 
dependent and  semi-independent  states:  Bam- 
barra,  Gando,  Sokoto,  Adamawa,  Bornu, 
Baghirmi,  Wadai,  and  others.  The  eastern 
Sudan  includes  Darfur,  Kordofan,  Senaar,  etc. 
Egyptian  rule  was  first  extended  to  the  eastern 
Sudan  in  the  early  part  of  the  19th  century  by 
Mohammed  AH,  under  whom  Ibrahim  Pasha 
carried  it  as  far  south  as  Kordofan  and  Senaar. 
An  Egyptian  expedition  under  Sir  Samuel  Baker 
in  1870  led  to  the  conquest  of  the  equatorial  re- 
gions on  the  Nile  f&iiher  south  than  the  Sudan 
proper,  of  which  General  Gordon  was  appointed 
governor-general  in  1874.  On  the  fall  of  Ismail 
Pasha  of  Egypt  Gordon  was  recalled,  and 
hordes  of  Turks,  Circassians,  and  Bashi- 
Bazouks  were  let  loose  to  plunder  the  Sudanese. 
Egyptian  misrule  then  became  intolerable,  and  in 
this  crisis  appeared  I\Iohammed  Ahmed  of  Don- 
gola,  who  gave  himself  out  to  be  the  Mahdi, 
the  long-expected  redeemer  of  Islam.  (See 
Egypt.)  Emin  Pasha  (Eduard  Schnitzer)  was 
appointed  governor  of  the  Equatorial  Province 
on  the  L'pper  Nile,  north  of  the  Albert  Nyanza, 
by  Gordon  in  1878. 

During  1881-2  the  Mahdi  destroyed  nearly 
every  Egyptian  force  sent  against  him,  but  in 
the  spring  of  1883  elaborate  preparations  were 
made  to  suppress  the  rebellion.  A  well- 
equipped  army,  organized  and  commanded  by 
Colonel  Hicks,  an  old  Anglo-Indian  officer  who 
had  entered  the  Egyptian  service,  began  its 
march  up  the  Nile  in  September  with  the  inten- 
tion of  striking  at  once  at  El  Obeid,  the  head- 
quarters of  the  Mahdi.  But,  after  enduring 
many  hardships.  Hicks'  army  was  led  by  a 
treacherous  guide  into  an  ambuscade  and  anni- 
hilated. Colonel  Coetlogon,  the  Briti.sh  officer 
at  Khartum,  at  once  adopted  defensive  measures, 
and  called  in  as  far  as  possible  the  outlying  gar- 
risons. After  some  further  reverses  the  British 
government  advised  the  khedive  to  relinquish 
the  country  south  of  Wady  Haifa  or  the  second 
Nile  cataract.  English  troops  were  sent  out  to 
relieve  the  garrisons  of  Eastern  Sudan,  and 
General  Gordon  undertook  to  effect  the  with- 
drawal of  the  garrisons  of  Khartum  and  other 
places,  unaccompanied  by  English  troops.  In  a 
short  time  he  was  shut  up  in  Khartum,  and  in 
tlie  autumn  of  1884  a  British  force  under  Lord 
VVolseley  was  sent  up  the  Nile  to  effect  his  re- 
lief. This  expedition  was  too  late  to  accomplish 
its  object.  Khartum  was  stormed  by  the 
Mahdists  in  January  1885,  and  Gordon  was 
butchered. 

After  the  successful  revolt  of  the  Mahdi  the 
Red  Sea  and  Somali  possessions  of  Egypt  were 
occupied  by  Italy  and  Britain  respectively,  and 
Darfur  threw  off  the  Egyptian  yoke,  but  the 
equatorial  province  was  held  by  Emin  Pasha  till 
he  was  relieved  by  Stanley.  In  l8g6  an  Egyp- 
tian force  under  the  sirdar.  Sir  Herbert  Kitch- 
ener, proceeded  up  the  Nile,  occupying  Dongola 
on  23  Sept.  of  that  year,  and  taking  possession 
of  Aim  Hamed  and  Berber  during  1897.     Early 
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in  September  1898  the  Mahdist  forces,  under  the 
command  of  the  Mahdi's  successor,  the  Khalifa, 
were  completely  defeated  at  the  battle  of  Om- 
dnrman,  and  Kliartum  was  reoccupied  by  the 
Egyptian  forces.  About  the  same  time  the  ques- 
tion of  the  southern  limit  of  the  Eg^^ptian  Sudan 
was  raised  by  the  occupation  of  Fashoda,  a  little 
north  of  the  Sobat  River,  by  a  French  force 
under  Major  IMarchand.  By  an  Anglo-French 
agreement  in  1899  the  western  boundary  was 
drawn  so  as  to  leave  Wadai  to  France  and  Dar- 
fur  and  the  Bahr-el-Ghazal  to  the  Egj^ptian 
Sudan.  In  the  same  year  the  22d  parallel  of 
latitude  was  declared  to  be  the  northern  bound- 
ary of  the  Eg>-ptian  Sudan,  which  is  now  under 
the  joint  government  of  Britain  and  Egypt. 

There  are  several  American  missionaries  in 
the  Sudan.  Rev.  J.  K.  Giflfen,  H.  T.  Mc- 
Laughlin, M.  D.,  and  their  wives,  live  at 
Dolaib  Hill,  among  a  pagan  tribe  of  Shullas, 
near  where  the  Sobat  River  flows  into  the  Nile. 
They  have  erected  cabins  from  materials  they 
found  in  the  jungle,  have  planted  gardens,  built 
a  schoolhouse,  begun  teaching,  and  won  the  con- 
fidence of  the  natives.  They  are  missionaries 
of  the  United  Presbyterian  Church,  which  has 
been  working  in  the  valley  of  the  Nile  since 
1S54  with  great  success.  Their  evangelical 
work,  which  has  resulted  in  52  regularly  or- 
ganized churches,  with  a  membership  of  6,800, 
of  whom  3,723  are  men  and  3-077  are  women. 
During  the  year  1902,  519  were  admitted  to  the 
churches  upon  profession  of  faith,  and  the  aver- 
age attendance  at  the  Sabbath  morning  services 
was  13,729  during  the  year.  There  are  71  mis- 
sionaries of  foreign  birth  at  work,  including 
teachers  and  physicians,  and  495  native  clergy- 
men, colporteurs,  teachers,  and  mission  work- 
ers including  50  W'omen  w^io  go  into  the  harems 
and  homes  of  the  native  families,  and  read  and 
teach  the  women  and  girls,  who  are  entirely 
shut  out  of  the  world.  In  IQ03  21,758  copies 
of  the  Bible,  8,133  religious  books,  and  35,375 
educational  books  were  sold  in  the  Sudan 
region. 

Sudbury,  Canada,  a  town  in  Nipissing  dis- 
trict, Ontario,  situated  to  the  north  of  Georgian 
Bay,  on  the  Canadian  Pacific  Railway.  443  miles 
west  of  Montreal.  125  miles  west  of  ^lattawa, 
and  182  miles  east  of  Sault  Ste.  Marie.  The 
branch  to  Sault  Ste.  Marie  leaves  the  main  line 
here.  Two  short  railway  lines  connect  the  town 
with  its  celebrated  mines  of  nickel  and  copper. 
The  ores  are  partly  reduced  in  furnaces  near  the 
town.     Pop.  (1901)  2,027. 

Sudermann,  zoo'der-miin,  Hermann,  Ger- 
man author :  b.  Matzicken,  Prussia,  9  Dec.  1857. 
He  was  a  private  instructor  and  a  journalist, 
published  <Im  Zwielicht'  (1887),  a  collection  of 
"Novcllen,"  in  the  same  year  the  somewhat 
autobiographical  *Frau  Sorge,'  and  in  1888  and 
1889  respectively  'Geschwister,'  a  volume  com- 
prising two  short  stories,  and  'Der  Katzensteg,* 
based  on  the  Napoleonic  invasion  of  Prussia. 
The  last  remains  what  is  probably  Sudermann's 
best  work  in  prose  fiction,  though  the  over- 
melodramatic  'Es  war>  (1S94)  is"  more  ambi- 
tious. In  November  1889  his  drama,  'Die  Ehre' 
was  presented.  In  that  year  Hauptmann's  <Vor 
Sonnenaufgang>  also  appeared  (see  H.»iUPT- 
M.\NN,  Gerh.\rt).  Sudermann's  work  is  more 
effective,     better     constructed     dramaturgically 


than  Hauptmann's,  but  is  considerably  inferior 
in  poetic  quality  and  preservative  elements. 
'Die  Ehre'  was  followed  by  'Sodoms  Ende' 
(1890);  'Heimat'  (1893),  presented  in  the 
United  States  in  English  as  <Magda>  ;  'Die 
Schmetterlingsschlacht'  (1894)  ;  'Das  Gliick  ini 
WinkeP  (1895);  'Morituri'  (1896),  a  collec- 
tion of  three  one-act  plays;  'Johannes'  .(1898), 
a  prose  drama  dealing  with  John  the  Baptist; 
'Die  Drei  Reiherfedern>  (1898),  an  unsuccess- 
ful "Marchendrama" ;  'Johannisfeuer'  (1900), 
and  'Es  Lebe  das  Leben'  (1902),  gi-ven  in  an 
English  version  in  the  United  States  as  'The 
Joy  of  Living.*  Sudermann  at  least  joined  to 
some  extent  with  Hauptmann  in  giving  literary 
interest  to  modern  German  drama.  Consult  the 
study  by  Kawerau  (1897);  Francke,  'Social 
Forces  in  German  Literature'   (1896). 

Sudet'ic  Mountains,  or  Sudetengebirge, 
soo-de'ten-ge-ber' ge,  Germany,  a  range  of 
mountains  running  along  the  northeastern 
boundary  of  'Moravia  and  Bohemia,  which  it 
separates  from  the  Prussian  province  of  Silesia. 
It  rises  from  the  valley  containing  the  head- 
streams  of  the  Oder,  north  of  the  Carpathian 
Mountains  in  Moravia,  and  ends  on  the  south- 
ern boundary  of  Saxony,  where  the  Elbe  sep- 
arates it  from  the  Erz  ^Nlountains.  Its  length 
is  192  miles.  It  is  a  continuous  ridge  only  in 
its  middle  portion,  which  is  known  as  the  Rie- 
sengebirge.  The  two  ends  spread  out  in  the 
form  of  plateaus  traversed  by  numerous  minor 
ranges.  The  slopes  are  covered  with  pine  for- 
ests below  which  are  fertile  fields,  while  the 
higher  summits  are  bare.  The  highest  point, 
Schneekoppe,  has  an  altitude  of  5,265  feet.  The 
range,  which  consists  mainly  of  primitive  rocks, 
is  rich  in  minerals,  especially  iron,  lead,  cop- 
per and  zinc. 

Sudorif'ics.     See  Diaphoretics. 

Su'dras.      See  C.'.ste. 

Sud'worth,  George  Bishop,  American  bot- 
ar.ist:  b.  Kingston,  Wis.,  31  Aug.  1862.  He  was 
gi.iduated  at  the  L^niversity  of  ^Michigan  1885; 
instructor  of  botany  in  State  Agricultural  Col- 
lege of  Michigan"  1S86;  botanist  in  L'nited 
States  Agricultural  Department  1S89,  and  den- 
drologist  in  forestry  division  of  the  same  depart- 
ment since  1895.  He  has  written  numerous 
works  on  botany  and  forestry. 

Sue,  Marie-Joseph  Eugene,  ma-re  zho-zef 
e-zhan  sii,  French  novelist:  b.  Paris  10  Dec. 
1804;  d.  3  Aug.  1857.  He  adopted  his  father's 
profession  of  medicine,  became  a  surgeon  in  the 
army,  and  served  in  Spain  in  1823.  In  1825  he 
joined  the  naval  service,  and  in  the  capacity  of 
surgeon  was  present  at  the  battle  of  Navarino 
in  1827.  On  his  father's  death  in  1829  he  inher- 
ited an  immense  fortune,  and,  having  aban- 
doned his  profession,  he  devoted  himself  to  lit- 
erary composition.  His  first  work  was  a  sea 
novel  entitled  'Kernock  le  Pirate,'  which  was 
quickly  followed  by  'Plick  et  Plock.'  '.\tar- 
Gull,*  'La  Salaman'dre,' and 'La  Vigie  de  Koat- 
ven.'  He  now  entered  the  departments  both 
of  historical  fiction  and  the  novel  of  real  life. 
Of  the  former  description  were  'Latreaumont,' 
'Jean  Cavalier,'  and  'Le  Commandeur'  ;  of  the 
latter  were  'Arthur,'  'L'Hotel  Lambert,'  and 
'Mathilde.'  But  his  most  famous  works  are 
<Les  Mysteres  de  Paris'  and  <Le  Juif  Errant,' 
well   known   in   English   as    'The   Mysteries   of 
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Paris'  and  'The  Wandering  Jew.*  His  later 
novels  are  'L'Enfant  Trouve,'  *Les  Sept 
Peches  Capitaiix,*  and  <Les  Mjsteres  du  Peu- 
ple.'  In  1850  he  was  elected  to  the  Constituent 
Assembly,  and  sat  as  an  advanced  radical.  After 
the  coup  d'etat  by  Napoleon  III.  in  1851  he  left 
France  and  retired  to  Annecy. 

Su'et.     See  Tallow. 

Suetonius,  swe-to'ni-us  (full  name,  Gaius 
Suetonius  Tr.vnquillus),  a  Roman  writer,  the 
son  of  a  military  tribune,  flourished  about  lOO 
A.D.  Little  is  known  of  the  circumstances  of  his 
life.  He  distinguished  himself  as  an  advocate, 
obtained  the  tribuneship  through  the  intlucnce 
of  Pliny  the  Younger,  and  was  appointed  secre- 
tary to  the  Emperor  Hadrian.  His  chief  works 
are  *Vitx  Duodecim  C^sarutn,'  and  the  treatises 
"De  lUustribus  Gramniaticis'  and  'De  Claris 
Rhetoribus.*  The  former  work  gives  an  inter- 
esting account  of  the  12  first  Roman  emperors 
from  Julius  Caesar  to  Domitian,  and  is  of  great 
value  from  the  light  which  it  throws  on  domes- 
tic manners  and  customs.  Among  the  best  edi- 
tions of  Suetonius  are  those  of  Wolf  (1802), 
Baumgarten-Crusius  (1816-18),  and  Roth 
(1858). 

Suevi,  swe'vT,  the  general  name  of  a  num- 
ber of  united  tribes,  who,  before  the  Christian 
era,  inhabited  the  greater  part  of  Germany. 
The  Hermunduri,  Semnoncs,  Lombards,  Angles, 
Vandals,  Burgundians,  Rugii,  and  Heruli,  were 
the  most  important,  at  least  the  best  known.  In 
Caesar's  time  they  advanced  to  the  Neckar  and 
the  Rhine.  The  Visigoths  overcame  them  en- 
tirely in  586,  and  their  empire  and  name  disap- 
peared from  Spanish  history. 

Suez,  soo'ez  or  soo-ez',  Egypt,  a  consid- 
erable town  on  the  borders  of  Arabia,  situated 
at  the  north  end  of  the  Red  Sea,  and  at  the 
south  end  of  the  Suez  Canal,  76  miles  east  of 
Cairo,  with  which  and  with  Alexandria  and 
other  towns  it  is  connected  by  rail.  Formerly 
it  was  a  small,  ill-built,  miserable-looking  place, 
badly  supplied  with  fresh  water ;  but  the  con- 
struction of  the  Suez  Canal,  and  of  the  fresh- 
water canal  from  the  Nile,  has  caused  a  great 
change.  The  fresh-water  canal  has  been  taken 
advantage  of  for  irrigation,  which  has  quite 
altered  the  appearance  of  the  land  around.  In 
the  town  the  houses,  offices,  and  warehouses 
of  European  merchants  are  now  to  be  seen  in 
every  direction.  .'Vmong  the  principal  buildings 
are  the  Greek  church,  viceroy's  villa,  two  hos- 
pitals, custom-house,  etc.  There  is  here  a  salt 
manufactory  established  by  the  Egyptian  gov- 
ernment. A  stone  pier  carrying  a  railway 
stretches  from  the  town  across  an  extension  of 
the  Red  Sea  (dry  at  low  water)  to  Port  Ibra- 
him, at  the  mouth  of  the  Suez  Canal.  The  pop- 
ulation before  the  construction  of  the  canal  was 
1,500;  in  1902  it  was  about  15,000. 

Suez  Canal.  This  great  canal,  which  may 
be  said  to  have  converted  Africa  into  an  island, 
runs  for  nearly  100  miles  from  Port  .Said  on 
the  Mediterranean  to  Suez  on  the  Rf-d  Sea 
forming  a  channel  navigable  for  large  vessels 
between  the  iwo.  It  is  not  the  first  work  of 
the  kind  constructed  in  the  same  locality  —  a 
large  canal  from  the  Red  Sea  to  the  Nile  being 
known  to  have  existed  from  six  centuries  be- 
fore the  Christian  era  to  the  latter  p.-irt  of  tlie 


8th  century  after  it,  when  it  finally  became 
choked  up  and  useless.  Napoleon  I.,  when  in 
Egjpt,  had  thoughts  of  making  a  great  ship 
canal  across  the  isthmus;  and  from  tliat  time 
various  schemes  for  accomplishing  this  were 
proposed.  At  last,  about  1854,  ^'L  Ferdinand 
de  Lesseps,  a  French  engineer,  obtained  from 
the  late  Said  Pasha,  viceroy  of  Egypt,  the  con- 
cession or  exclusive  privilege  of  making  a  ship 
canal  from  Suez  to  Tinch  on  the  Mediljrran- 
ean  ;  and  after  his  plans  had  been  weighed  and 
debated  for  years  he  was  able  to  form  a  com- 
pany in  1858  for  the  purpose  of  carrying  them 
out.  Half  the  shares  were  taken  in  France,  one 
fourth  in  Egj'pt,  and  very  few  in  England, 
mainly  owing  to  Lord  Palmerston's  objections 
on  political  grounds  and  Robert  Stephenson's 
on  engineering  considerations.  After  many 
compromises  the  following  important  conditions 
were  agreed  to :  The  land  on  both  sides  of  the 
canal  is  to  be  retained  by  the  company  for  99 
years.  The  quantity  of  this  land  is  only  to  be 
sufficient  for  the  purposes  of  the  canal  and  for 
the  various  works  at  Port  Said,  Ismailia,  and 
Suez;  none  of  it  is  to  be  sold  to  other  parties. 
All  persons  residing  upon  the  conceded  land  are 
to  be  subject  to  the  same  local  and  consular 
jurisdiction  as  residents  in  other  parts  of 
Egypt.  Some  of  the  privileges  originally 
granted  to  the  company  by  the  viceroy  of 
Egj'pt  were  bought  back  by  him  at  very  high 
prices;  some  others  he  was  unable  to  fulfil,  and 
paid  a  corresponding  compensation  by  remit- 
ting certain  demands  which  he  would  have  been 
otherwise  entitled  to  make.  In  these  and  in 
other  ways  the  viceroy  became  largely  inter- 
ested in  the  scheme.  In  November  187S  the 
British  government  bought  from  the  viceroy  his 
interest  in  the  canal,  consisting  of  176,602 
shares,  for  $20,000,000. 

The  work  was  begun  on  25  April  1859,  and 
it  was  eslimated  that  the  canal  would  be  wholly 
completed  in  1864,  at  a  cost  of  $30,000,000.  It 
was  opened  only  on  17  Nov.  i86g,  and  the  total 
cost  was  about  $80,000,000.  Large  numbers  of 
men  were  of  course  required  for  the  w^orks. 
and  crowds  of  Fellahs,  Arabs,  Nubians,  Ne- 
groes, Sicilians,  Greeks,  etc.,  were  engaged 
upon  them,  while  dredges  and  oth"--  macliines 
of  great  power  were  also  employed.  To  facili- 
tate the  construction  of  the  great  canal  a  service 
canal  20  feet  wide  and  five  deep  was  constructed 
for  part  of  the  distance,  by  which  men  and 
materials  could  easily  be  conveyed.  A  canal 
was  also  constructed  for  bringing  fresh  water 
from  tlic  Nile  at  Bulak  near  Cairo,  since  with- 
out an  extensive  su])ply  of  this  necessary  of  life 
the  canal  works  could  not  have  lieen  carried  on 
in  the  waterless  region  of  the  isthnnis.  Tliis 
canal  reaches  the  salt-water  canal  at  Ismailia, 
about  midway  between  tlie  Mediterranean  and 
the  Red  Sea,  and  then  runs  almost  parallel  to 
the  course  of  the  ship-canal  till  it  arrives  at 
Suez.  Previously  existing  canal  works  were 
partly  available  for  the  fresh-water  canal.  It 
has  proved  a  boon  to  the  country  all  along  iis 
banks.  It  is  about  40  feet  wide  and  9  deep,  aiid 
is  used  for  navigation  as  well  as  for  domestic 
purposes  and  irrigation.  From  Ismailia  to  Port 
Said  fresh  water  from  this  canal  •'-  conveyed 
through  large  pipes.  Plugs  arc  inserted  in  the 
pipe  along  the  route  where  necessary  to  allow 
the     withdrawal     of     water     for     domestic     or 
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other  purposes.  The  great  canal  itself  dif- 
fers in  dimensions  in  ditferent  places,  being 
narrowest  where  the  amount  of  cuttuig  was 
greatest.  For  about  four  fifths  of  its  length 
(,77  miles)  it  was  at  first  327  feet  wide  at  the 
surface,  ■72  at  the  bottom,  and  26  deep :  for  the 
remainder  (22  miles)  it  w-as  only  ig6  feet  wide 
at  the  surface,  the  other  dimensions  being  the 
same.  Many  portions  of  the  canal  were  easily 
enough  made,  but  at  other  points  the  e.xcavation 
demanded  an  immense  amount  of  labor.  In 
one  place  the  workmen  had  to  cut  a  passage  90 
feet  deep  and  200  wide  through  sandstone  rock. 
Port  Said  was  chosen  as  the  Mediterranean  en- 
trance of  the  canal  instead  of  Tineh,  because 
here  the  deep  water  is  nearer  the  shore.  It  has 
grown  up  since  the  works  commenced,  and  pos- 
sesses basins,  quays,  a  lofty  lighthouse  with 
electric  light,  etc..  and  a  harbor  protected  by 
two  breakwaters  or  piers,  the  one  2,070  yards 
long,  the  other  2,730.  Leaving  Port  Said  the 
canal  first  passes  for  about  24  miles  along  the 
eastern  margin  of  Lake  r^lenzaleh,  an  extensive 
and  very  shallow  lagoon.  The  w-ater  of  the 
lake  is  not  admitted  into  the  canal,  which  is 
confined  between  embankments,  and  is  from  26 
to  29  feet  deep  —  much  deeper  than  the  lake. 
Beyond  Lake  Menzaleh  occurs  a  sandy  strip  of 
three  or  four  miles,  after  which  the  canal  enters 
Lake  Ballah,  w-here  embanking  and  dredging 
had  again  to  be  resorted  to ;  passing  through 
this  for  about  eight  miles  it  next  runs  through 
a  land  portion  of  the  same  length,  in  which 
occurs  the  formidable  cutting  mentioned  above, 
and  it  then  reaches  Lake  Timsah,  about  half 
way  across  the  isthmus.  This  is  a  small  lake, 
and  had  long  been  dry,  but  is  now  filled  with 
sea-water,  and  abounds  with  fish.  Lake  Tim- 
sah is  a  stopping  place  for  vessels  passing 
through  the  canal,  and  affords  a  large  space 
suitable  for  anchoring.  Between  Port  Said  and 
Lake  Timsah  the  canal  is  nearly  straight,  and 
between  the  former  place  and  Lake  Ballah  quite 
so;  the  southern  half  of  its  course  is  more 
winding.  On  the  western  shore  of  Lake  Tim- 
sah is  situated  the  town  of  Ismailia,  which  owes 
its  existence  entirely  to  the  canal  and  the  rail- 
way which  connects  it  with  Zagazig,  Cairo,  and 
Alexandria.  At  Ismailia  the  fresh-water  canal 
is  connected  with  the  great  canal  by  means  of 
locks,  their  levels  being  different.  In  the  nine 
miles  through  which  the  great  canal  is  carried 
after  leaving  Lake  Timsah  enormous  quantities 
of  rock  had  to  be  removed;  then  come  the  Bit- 
ter Lakes,  like  Lake  Timsah  formerly  dried  up, 
but  now  filled  with  sea-water;  then  a  length  of 
17  miles,  partly  through  a  shallow  lake,  partly 
through  a  sandy  desert,  after  which  the  canal 
reaches  its  terminus  at  Suez.  Extensive  works 
have  been  constructed  here,  among  which  are  a 
mole  850  yards  long;  a  dry  dock,  413  feet  by 
9=;,  built  by  the  Khedive  of  Egypt ;  another,  360 
feet  by  85,  for  the  Peninsular  and  Oriental 
Company,  etc. 

The  shipping  passing  through  the  canal  has 
steadily  mcreased  since  its  opening.  In  1870, 
486  vessels,  of  a  total  burden  of  654,915  tons, 
sailed  through  it,  yielding  the  company  an  in- 
come of  $1,032,000;  in  1874.  1,264  vessels  of 
1,649,188  tons  passed  through  and  the  receipts 
amounted  to  over  $5,000,000.  In  1900.  3,441  ves- 
sels, of  13.699,2,38  tons  gross  measurement, 
passed      through,     the      receipts     being     about 


$18,000,000.  The  passengers  passing  through 
numbered  282,203.  Fully  one  half  of  the  ton- 
nage passing  through  is  British.  After  Britain, 
in  decreasing  order,  come  the  vessels  of  Ger- 
many, France,  Holland,  Austria,  Russia,  Japan, 
and  Italy.  The  tolls  charged  are  9  francs  per 
ton  for  laden  passenger  or  cargo  steamers  and 
warships ;  6^  francs  per  ton  for  ships  in  bal- 
last without  passengers ;  and  10  francs  for  each 
passenger.  These  heavy  tolls  and  the  resulting 
enormous  profits,  together  with  the  fact  that 
Britain  was  miserably  represented  on  the  board 
of  management,  in  course  of  time  created  much 
dissatisfaction  among  British  ship-owners,  and 
in  1883  there  was  much  talk  about  the  construc- 
tion of  a  second  canal.  This  came  to  nothing, 
but  led  to  the  widening  and  deepening  of  the 
e-xisting  canal,  and  the  construction  of  large 
basins  to  allow  north  and  south-going  vessels  to 
pass  each  other.  Since  I  Jan.  1902  the  maxi- 
mum draft  for  vessels  has  been  fixed  at  8 
metres  (26^  feet).  The  depth  is  to  be  in- 
creased to  'jYi  metres,  and  additional  stations 
for  large  vessels  are  to  be  provided.  The  dis- 
tance between  London  and  Bombay  by  the  old 
route  round  the  Cape  is  about  11,220  miles;  by 
the  new  route  opened  up  by  the  canal  6,332 
miles.  Steamships  are  allowed  to  sail  at  a 
speed  of  5  to  6  knots  an  hour  along  the  canal. 
See  Can.\ls. 

Suez,  Gulf  of,  an  arm  of  the  Red  Sea, 
lying  along  the  east  coast  of  the  Sinaitic  Penin- 
sula. 

Suez,  Isthmus  of,  an  isthmus  which  unites 
Asia  and  Africa,  and  separates  the  Mediter- 
ranean from  the  Red  Sea ;  now  intersected  by 
the  Suez  Canal. 

Suffolk,  siif'ok,  Va.,  town,  county-seat  of 
Nansemond  County ;  on  the  Xansemond  River, 
and  on  the  Norfolk  &  Carolina,  the  Atlantic 
&  D.,  the  Seaboard  Air  Line,  and  the  Norfolk 
&  W.  R.R.'s;  about  20  miles  southwest  of  Nor- 
folk. It  is  in  an  agricultural  region.  The  chief 
manufacturing  establishments  are  woolen  mills, 
lime  kilns,  lumber  mills,  iron  works,  and  grist 
mills.  Large  quantities  of  oysters  are  shipped 
during  the  season.  In  1900,  according  to  the 
government  census,  there  were  in  Suffolk  67 
manufacturing  establishments,  with  $402,079  cap- 
ital invested,  and  employing  881  persons.  The 
annual  wages  to  the  employees  were  $197,849; 
the  cost  of  material  used  annually,  $1 060,006, 
and  the  value  of  the  product  was  $1,499,068.  It 
has  a  state  bank  with  a  capital  of  $25,000.  The 
educational  institutions  are  the  public  schools. 
Pop.    (1890)   3,354;    (1900)   3,827. 

Suffolk  (\'a.).  Operations  Around  and 
Siege  of.  Soon  after  the  occupation  of  Nor- 
folk and  Portsmouth  by  the  L'nion  troops,  lO 
May  1862,  a  force  was  pushed  out  to  occupy 
Suffolk,  25  miles  southwest  of  Portsmouth  by 
the  Seaboard  and  Roanoke  Railroad,  and  at  the 
head  of  Nansemond  River,  by  which  it  had  com- 
munication with  the  mouth  of  James  River,  and 
also  Petersburg  and  Richmond  by  the  Norfolk 
and  Petersburg  Railroad.  It  was  not  only  an 
important  outpost  to  Portsmouth,  and  the  key 
to  the  mouth  of  James  River,  but  also  the  key 
to  all  operations  in  the  region  bordering  on  the 
Nansemond  and  the  Dismal  Swamp,  and  was 
a  favorable  point  for  operations  against  the 
Weldon  and  Petersburg  Railroad.    The  Confed- 
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crates  began  active  measures  to  reoccupy  the 
place.  Late  in  August  it  was  held  by  Gen. 
Mansfield  with  about  6,000  men  and  six  guns. 
About  half  of  the  garrison  was  withdrawn  early 
in  September  ".d  sent  to  the  Army  of  the  Po- 
tomac, and  wUn  them  went  Mansfield.  Taking 
advantage  of  the  reduction  of  the  garrison,  the 
Confederates  began  preparations  to  attack  the 
place,  and  on  22  September  Gen.  J.  J.  Peck  was 
placed  in  command,  with  9,000  men,  under  or- 
ders to  repel  the  advance  from  the  Blackwater 
of  a  reported  column  of  15.000  Confederates, 
under  Gens.  French  and  Pettigrew.  On  the 
25th  Peck  began  the  construction  of  a  system 
of  defenses,  encircling  and  covering  the  place, 
which,  by  the  end  of  January  1863,  mounted 
60  heavy  gunj.  Early  in  January  1863  the  Con- 
federate authorities  came  to  the  conclusion  that 
Peck  was  preparing  a  base  of  operations  for 
a  grand  movement  on  Petersburg  and  Rich- 
mond, in  co-operation  with  the  Army  of  the 
Potomac,  and  began  the  construction  of  a  series 
of  works  from  the  line  of  the  Blackwater  to 
Fort  Powhatan,  on  James  River. 

Gen.  Peck  was  a  vigilant  officer,  and  made 
frequent  reconnoissances  of  the  Confederate  po- 
sitions along  the  line  of  the  Blackwater,  bring- 
ing on  several  collisions  at  Franklin,  Zuni,  and 
other  points,  during  the  months  of  October, 
November  and  December,  1862.  Late  in  Janu- 
ary 1863  Gen.  Pryor,  who  for  some  time  had 
commanded  a  Confederate  brigade  on  the  Black- 
water,  crossec"  to  the  east  side  of  that  stream 
on  a  foraging  expedition.  He  had  three  Vir- 
ginia regiments  of  about  1,800  men  and  seven 
guns.  On  30  January  Gen.  M.  Corcoran,  with 
a  regiment  of  cavalry,  five  of  infantry,  and  12 
guns,  in  all  about  4,800  men,  started  from  Suf- 
folk at  I  A.M.,  and  at  3.30  .^.M.  the  cavalry  came 
upon  Pryor's  camp  at  Kelly's  store,  nine  miles 
west  of  Suffolk.  Artillery  was  run  forward  and 
engaged  that  of  the  Confederates  for  nearly 
three  hours,  when  the  infantry  advanced,  and 
after  a  short  contest  Pryor  fell  back  two  miles 
to  a  strong  position,  from  which  he  was  forced 
and  pursued  as  far  as  Carrsville.  Corcoran  re- 
turned to  Suffolk  the  same  night,  with  a  loss  of 
23  killed,  108  wounded,  and  12  missing;  Pryor's 
loss  was  8  killed  and  31  wounded. 

Gen.  Lee,  informed  that  Union  troops  were 
be;ing  sent  down  the  Potomac  with  the  evident 
intention  of  operating  against  Richmond  by  the 
south  side  of  James  River,  on  18  February  or- 
dered Gen.  Longstreet,  with  two  divisions  of 
his  corps,  to  Petersburg  and  placed  him  in  com- 
mand of  all  Confederate  troops  soiuh  of  James 
River,  including  tho.se  in  North  Carolina;  to 
defend  Petersburg  and  Richmond.  Late  in 
February  Longstreet  had,  not  including  those  in 
North  Carolina,  about  24,000  men,  12.000  of 
whom  were  on  the  line  of  tlie  Blackwater,  and 
12,000  near  the  railroad  to  Petersburg,  so  posted 
that  wilhin  24  hours  he  could  concentrate  them 
all  near  Suffolk.  It  was  left  entirely  to  his  dis- 
cretion whether  he  should  assume  'he  offensive, 
but  he  saw  the  importance  of  confining  Peck  at 
Suffolk,  and  of  collecting  all  the  subsistence  in 
that  section  of  the  country  and  getting  it  inside 
the  Confer'eratc  lines,  and  Longstreet  began  a 
very  thorough  system  of  foraging.  He  em- 
ployed the  month  of  March  in  constructing  elab- 
orate  defense:    on   the   Blackwater,   in  assisting 


Gen.  D.  II.  Hi'l  in  his  operations  against  New- 
bern,  Washington,  and  Plymouth,  N.  C.  (qq.v.), 
and  in  gathering  all  the  forage  and  subsistence 
possible,  under  Lee's  orders  "to  draw  from  the 
invaded  districts  every  pound  of  provision  and 
forage."  He  reported  to  Lee  on  the  30lh  that 
there  was  no  particular  advantage  in  giving 
battle  at  Suffolk,  nor  was  it  prudent  to  make 
the  attempt,  unless  he  could  get  assistance  from 
the  navy  in  protecting  liis  left  on  James  River 
and  the  Nansemond.  On  4  April  he  advised  Lee 
of  his  intention  to  cross  the  Blackwater  in  a 
few  days  to  get  what  supplies  there  were  east 
of  the  stream,  and,  if  he  found  it  possible,  to 
make  an  eflfort  to  get  the  Suffolk  garrison.  He 
crossed  the  Blackwater  by  pontoon-bridges  on 
the  loth,  and  on  the  lUh,  in  three  columns  of 
nearly  20,000  men,  advanced  on  Suffolk,  captur- 
ing some  of  the  Union  outposts  on  the  way, 
halting  only  when  he  came  under  artillery-fire 
from  the  advanced  works  of  the  Suffolk  de- 
fenses. Peck  w-as  fully  prepared :  he  had  been 
watching  for  the  movement,  and  14  March  had 
been  reinforced  by  Gen.  Getty's  division  of  the 
Ninth  corps,  raising  his  command  to  15,000  men. 
Admiral  Lee,  at  Fort  Monroe,  was  asked  by 
telegraph  to  send  gunboats  up  the  Nansemond 
to  prevent  Longstreet  from  passing  that  stream 
and  thus  getting  to  the  rear  of  Suffolk  and  the 
railroad  to  Portsmouth.  Lee  promptly  re- 
sponded by  sending  two  flotillas  of  tugs  (by 
courtesy  called  gunboats)  to  hold  the  river,  one 
of  eight  boats,  under  Lieut.  Lamson,  to  hold  the 
upper  Nansemond,  and  one  of  four,  under  Lieut. 
W.  B.  Cushing,  to  hold  the  lower  Nansemond. 
Longstreet's  first  move  was  to  control  and  block- 
ade the  upper  Nansemond,  a  narrow,  tortuous 
stream,  about  seven  miles  long.  For  this  pur- 
pose batteries  were  erected  under  cover  of  dark- 
ness, and  on  the  morning  of  14  April  ihej- 
opened  fire  on  Lamson's  boats,  disabling  one, 
seriously  injuring  others,  and  driving  all  into 
the  lower  Nansemond.  In  the  afternoon  of  the 
19th  Lamson  opened  a  heavy  fire  upon  Strib- 
ling's  Virginia  battery,  which  had  been  put  in 
an  old  work  at  Hill's  Point,  a  tongue  of  land 
just  above  the  junction  of  the  Western  Branch 
and  Nansemond,  and  after  a  heavy  cannonade 
one  of  his  boats,  carrying  270  men  of  the  8th 
Connecticut  and  89th  New  York,  ran  in  shore 
and  landed  the  men,  Lamson  following  with 
four  howitzers.  They  carried  the  work,  captur- 
ing five  guns,  55  gunners,  and  71  officers  and 
men  of  the  44th  .'\labama.  Next  day  the  guns 
were  carried  across  the  river  and  the  work 
abandoned.  The  erection  of  batteries  gave 
Longstreet  control  of  the  upper  Nansemond,  but 
he  made  no  effort  to  cross  it,  in  the  face  of 
(ietty's  division  on  the  eastern  bank.  He  dem- 
onstrated on  the  lines  west  and  southwest  of 
Suffolk,  but  found  no  weak  point  in  them,  and 
did  not  consider  an  assault  advisable,  reporlin.g 
to  the  Confederate  Secretary  of  War  17  .\pril : 
"I  have  not  fired  again  at  the  enemy's  strong- 
hold, nor  do  I  expect  to  do  so.  I  am  very  well 
convinced  that  we  could  reduce  it  in  two  or 
three  days  but  doubt  if  we  can  afford  to  ex- 
pend the  powder  and  ball.  To  take  it  by  as- 
sault would  cost  us  3.000  men.  .  .  .  The 
principal  object  of  the  expedition  was  to  draw 
out  sujjplies  for  our  army.  I  shall  confine  my- 
self to  this  unless  I  find  a   fair  opportunity   for 


SUFFOLK  —  SUFISM 


BomethiDg  more."    On  29  April  he  wrote  to  Gem 
D    H    Hill-    "I   am  of  the   opmion  that   1   can 
hold  my  position   against  any  attack   from   the 
front     We  shall  be  here  two  weeks  longer  haul- 
ing out  supplies."     Hooker  had  now  opened  his 
Chancellorsville    campaign,     and    on    the     29th 
Longstreet,  with  his  army,   was  ordered  to  re- 
turn to  Fredericksburg  and  jom  Gen.   Lee.     it 
took  him  four  days  to  call  in  his  foraging  trains 
and   get   them  beyond  the   Blackwater.     D    ti. 
Hill  was  recalled  from  North  Carolina,  and  on 
the   night   of    ^   May   Longstreet   withdrew   and 
recrossed  the   Blackwater.  his   rear-guard  being 
closely  pursued  to  that  stream  next  day.      ihe 
greatest   number  of  troops   Longstreet   had   be- 
fore   Suffolk   was   about    20.000.      Peck   had   30 
April  about  2^,000.     The  loss  of  the  Union  army 
was    41    killed.    223    wounded,    and    2    missing. 
There  was  small  loss   in  the  navy.     The   Con- 
federate loss   is   unknown.     When   it  was   defi- 
nitely   ascertained    that    Longstreet    had    with- 
drawn    from     the     Blackwater,     leaving     only 
French's  division  of  about  5.000  men  to  observe 
Peck    Gen.  Dix  ordered  Peck  to  take  up  all  the 
rails  on  both  railroads  from  the  Blackwater  to 
Suffolk   and   send   them    to   Fort   Monroe,    and 
suggested  to  the  authorities  at  Washington  tnat 
Suifolk  should  be  abandoned  for  a  more  defen- 
sible position  on  the  line  of  Deep  Creek,  eight 
miles   from   Norfolk.     The   suggestion   was   ap- 
proved,   the    position    at    Deep    Creek    fortified, 
the  roads  dismantled,  under  several  attempts  of 
French  to  prevent  it.  nearly  7,000  tons  of  rail- 
road  iron   removed,  the   100  heavy   guns  in  the 
works    around    Suffolk    withdrawn,    the    works 
leveled,  and  3   July   Suffolk,  except  as  an  out- 
post    evacuated.      Consult:     'Official    Records,' 
Vol    XVni.,   XXVU. :    'Naval    War   Records,' 
Vol    Vin.;   The   Centurv    Company's    'Battles 
and' Leaders  of  the  Civil  War,'  Vol.  IV. 

E.  A.  Carmax. 

Suffolk,  a  breed  of  sheep  (q.v.). 

Suffrage     in     the     United      States.      See 

United  States.  Suffrage  ix. 

Suffren  de  Saint  Tropes,  su-frah  de  sah 
tro-pa,  Pierre  Andre  de,  French  naval  officer: 
b.  17  Julv  1726;  d.  Paris  8  Dec.  1788.  He  en- 
tered the  navy  at  14.  In  1772  he  was  commis- 
sioned captain.  Early  in  1777  he  sailed  to 
America,  and  his  ship  began  the  indecisive  battle 
of  Grenada  on  6  July  1779-  He  next  served 
with  the  allied  fleet  blockading  Gibraltar,  and 
early  in  1781  was  placed  in  command  of  a 
squadron  of  five  ships  for  service  in  the  East 
Indies.  Sailing  to  Madras,  he  fought  a  hard 
but  indecisive  battel  off  Sadras,  and  soon  after, 
in  a  bloody  two-days'  battle  off  Providien  on 
Ihe  coast  of  Ceylon,  proved  himself  a  consum- 
mate master  of  naval  tactics.  Having  captured 
Trincomalee,  he  two  days  later  stood  out  of 
the  harbor  with  15  ships  against  the  English  12, 
ind  fought  a  hard  but  irregular  battle.  His  last 
fight  (June  1783)  was  also  indecisive.  SufFren 
arrived  in  Paris  early  in  1784,  and  was  received 
with  the  greatest  honors,  and  created  Vice- 
Admiral  of  France. 

Sufism,  soo'fizm  or  so'fTzm  (Arab.  Tasaw- 
ictif.  being  or  becoming  a  Sufi)  is  Moham- 
medan mysticism.  It  derives  its  name  from  the 
Arabic  sufi.  mystic,  "clad  in  wool"  (from  suf, 
wool),  because  most  of  these  mystics  clad  them- 


selves in  woolen  garments  or  carry  a  woolen 
headdress.  Some  philologists  connect  the  word 
with  the  Greek  o-60os,  "wise,"  but  their  theory 
is  untenable.  Sufis  often  call  themselves  urafa, 
"Gnostics"  or  "Theosophists,"  namely,  those 
who  possess  a  special  and  esoteric  knowledge  of 
divinity.  Travelers  of  to-day  in  Persia,  Egypt, 
India  and  Turkey  commonly  call  them  fakirs  or 
dervishes  (Arab,  fagir;  Pers.  darvish),  that  is, 
"the  poor,"  "beggars."  and  the  name  is  correct 
both  in  a  good  and  a  bad  sense  with  this  proviso 
that  not  all  beggars  are  fakirs  or  dervishes. 

The  origin  of  Sufism  is  disputed.  Some  will 
derive  it  from  the  Vedanta  and  Buddhism,  but 
their  theories  have  no  real  foundations  and  fall 
to  the  ground  when  it  is  remembered  that 
Vedanta  is  pantheistic  and  that  Sufism  in  the 
main  follows  the  Theistic  lines  of  the  Koran. 
Some  even  refer  to  it  as  an  offshoot  of  Chris- 
tianity. Sufis  themselves  reckon  it  to  be  older 
than  its  known  historic  forms  and  it  seems  quite 
probable  that  there  was  Sufism  before  the  Sufis. 
As  early  as  the  2d  century  after  the  Flight, 
asceticism  and  ethics  and  with  them  Sufistic 
quietism  and  the  disinterested  love  of  (jod.  as- 
sumed a  prominent  position  in  Islam,  and  as 
fate  would  have  it,  contrary  to  Mohammed's  ex- 
plicit order,  this  new  feature  arose  in  his  own 
family  with  the  favorite  Ali.  The  name  seems 
first  to  have  been  used  by  Abu  Hashim  (780 
A.D.)  ;  but  Abul  Said  Abul  Chair  is  mentioned  as 
founder  (about  820  a. D.).  Legendary  lore,  which 
has  surrounded  the  pious  woman  Rabia  al  Ada- 
wiyya  (752  a.d.)  with  much  Sufistic  halo,  calls 
her  the  first  Sufi  and  tells  numerous  stories 
about  her  quietistic  disposition,  all  of  which  are 
profoundly  characteristic  of  early  Sufism. 

Earlv  Sufis  are  profuse  in  their  expressions 
about  their  "Union  with  the  Beloved"  (namely 
God),  and  that  has  probably  led  some  Western 
scholars  to  confound  the  mystic  union  with  the 
pantheistic  tat  tvam  asi,  "That  (the  Universal 
Spirit)  art  Thou."  Most  Sufis  of  to-day  are 
very  moderate  in  their  claims  compared  with 
their  early  predecessors,  and  declare  that  they 
are  simply  esoteric  Mohammedans  and  place 
more  value  upon  the  "inner  doctrine,"  which 
thev  see  behind  the  external  forms,  than  upon 
the'  direct  Koranic  word.  The  inner  meaning 
or  doctrine  w^hich  they  read  in  such  a  verse  as 
the  following,  which  refers  to  the  battle  at 
Bedr,  "Thou  didst  not  shoot  when  thou  didst 
shoot,  but  Allah  shot,"  minimizes  individualism 
and  makes  the  deity  "all  there  is,"  but  in  no 
wise  All. 

Essentially  Sufism  is  an  inner  and  personal 
experience  or  feeling  of  God.  In  this  respect 
it  is  as  original  as  any  other  mysticism,  but  in 
its  outward  forms  it  has  borrowed,  like  any 
other  mysticism,  from  its  environment.  Its  im- 
mediate cast  is  Mohammedan,  but  its  speculative 
and  doctrinal  forms  are  in  the  main  drawn  from 
Parseeism,  Peripatetic  Philosophy,  and  Neo- 
Platonism.  From  the  first  it  draws  a  large  part 
of  its  rich  symbolism.  The  two  latter  were 
brought  to  it  by  the  seven  Greek  philosophers 
whom  Justinian's  intolerance  drove  into  exile 
and  who  found  a  welcome  refuge  at  the  court 
of  Nushirwan.  the  Sassanian  king.  Sufis  do  not 
like  to  admit  this,  but  it  is  a  fact. 

Sufism  is  primarily  not  a  doctrine,  but  an 
experience,  a  "feeling."  When  it  expresses  itself 
intellectually    it    finds    outlet    in    two    principal 
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doctrines,  that  of  the  One  (Ahad)  and  the  Way 
to  the  One  (Tariqat).  The  first  declares  that 
there  is  not  only  "no  god  but  God,"  but  that 
there  is  nothing  but  God,  a  teaching  which  ex- 
cludes all  pantheism,  inasmuch  as  it  never 
says  that  the  All  is  God,  only  that  God  is  the 
All,  and  emphasizes  that  the  world  is  a  phan- 
tom, an  unreality.  The  second  doctrine :  "The 
Way  to  the  One"  contains  the  whole  of  the  Sufis' 
ethics  and  is  practically  the  main  burden  of  all 
Sufi  conversation.  There  are  many  methods  or 
*Ways"  (Tariqat)  to  "Union  with  God."  They 
say  "The  Ways  unto  God  are  as  the  number  of 
souls  of  men"  ;  but  they  all  begin  with  ascetic 
practices  and  end  in  a  contemplative  beholding 
of  the  Divine. 

IVIost  of  them  include  the  well-known  Der- 
vish dances,  absolute  silence  for  several  years, 
and  other  occult  practices. 

Sufism  is  rich  in  symbolism  and  some  of  it  is 
familiar  to  readers  of  Hafiz  and  other  Persian 
Sufi  poets.  A  symbol  is  to  a  Sufi  rather  more 
than  an  emblem  or  a  figure  of  speech  ;  it  is  what 
he  calls  a  "veil,"  that  through  and  by  its  ma- 
terial form  reveals  the  Deity.  When  Hafiz  and 
Omar  Khayyam  in  true  Sufi  fashion  glory  in 
wine,  for  instance,  they  do  not  glorify  intoxica- 
tion in  any  other  sense  than  that  in  which  it 
was  used  about  Spinoza,  namely,  that  he  was 
full  of  God, — ■  a  "God-intoxicated  man."  Wine 
is  to  them  a  form  or  manifestation  of  God,  as 
it  is  in  the  sacrament  to  the  Christian.  When 
they  sing  its  praises,  their  song  is  a  hymn,  and 
spiritually  they  partake  in  a  mystery.  A  Sufi  is 
not  a  drunkard  nor  a  licentious  man.  The  "wine 
and  women"  of  the  reveller  has  no  place  in 
asceticism  and  the  inner  life.  That  Sufi  poets 
should  use  such  strange  language  has  always 
been  a  mystery  to  the  uninitiated,  who  likes  to 
read  the  Sufi's  language  literally  and  believe 
what  he  says  literally. 

Sufis  lay  more  weight  upon  the  conception  of 
God  as  the  "Eternal  Beauty"  than  most  religious 
and  mystics.  God  creates  because  he  is  beauty, 
it  being  the  essential  nature  of  beauty  to  reveal 
itself.  The  act  of  creation  consisted  in  God 
throwing  His  reflccrion  on  "the  mirror  of  not- 
being,"  and  creation  itself  is  thus  only  a  reflec- 
tion, a  contingent  being. 

Man  is  the  eye  of  creation,  the  point  through 
which  the  Divine  looks  out,  and  the  one  who, 
if  he  loves  wisdom,  goodness  and  beauty,  can 
overleap  his  individual  limitations  and  attain 
"Union  with  God."  the  goal  of  Sufism. 

In  addition  to  the  already  mentioned  famous 
Sufis  arc  to  be  reckoned  Dhun-Nun  (859  a.d.), 
who  formulated  the  doctrine  of  ecstacy  and  pre- 
pared a  scale  of  mystic  steps;  Junaid  (910  a.d.), 
who  wrote  about  Sufism;  Al-Ghazzali  (411 
A.D.),  and  JalIal-iid-I)in  Rnmi  (1262  A. I).),  the 
two  most  famous  Doctors  of  Sufism.  Omar 
Khayyam  is  now  known  in  the  West  mainly  in 
the  negative  light  of  Fitzgerald's  paraphrase  and 
by  (thus  far)  the  only  Sufi  interpretation  by 
the  writer  of  this  article.  Almost  all  the  famous 
Persian  iioets  were  Sufis,  namely.  Attar,  Anvari, 
Nizami,  Hafiz.  Saadi.  Jami,  etc. 

A  large  number  of  the  Ottoman  poets  are 
also  Sufis.  Consult  following  Sufi  works:  Jalal- 
ud  Din  Rumi.  "Mathnawa';  .'\ttar.  'Manligat- 
Tair' ;  Shabistari.  '  Gulsan-i-Raz' ;  Al-Ghazzali, 
'Alchemy  of  Happiness';  'The  Divan  of  Shamsi 
Tabriz'  :'    Tholuck,     'Sufismus'  ;     E.     Palmer, 


'Oriental  Mysticism';  Gibb,  'History  of  Otto- 
man Poetry'  ;  E.  G.  Browne,  'Literary  History 
of  Persia'  ;  Vaughan,  'Half  Hours  with  the 
Mystics,'  Bk.  VII.;  J.  A.  Nicholson.  Selected 
Poems  from  the  'Divan-i-Shams-i-Tabriz.' 

C.    H.    A.    BjERREGAARD, 

Librarian  Astor  Library. 

Sugar  Beet.    See  Beet;  Beet-sugar. 

Sugar-bird,  one  of  the  small,  insectivorous 
honey-creepers  (genus  Certhiola)  of  the  West 
Indies  (except  Cuba).  Some  species  of  which 
arc  called  banana-quits,  quitquits.  etc..  which 
come  about  the  grinding  mills  and  warehouses 
where  sugar  is  kept,  attracted  by  the  multitude 
of  insects  there.  These  little  birds,  on  account  of 
their  familiarity  and  their  pretty  plumage,  are 
favorites,  and  often  enter  dwelling-houses,  where 
they  hop  gravely  about  the  furniture  and  explore 
the  room  after  spiders  and  other  prey  which  tlie 
housekeeper  will  willingly  part  with.  In  their 
figure  and  motions  they  remind  a  northern  nat- 
uralist of  a  nuthatch,  while  their  coloration  — 
black,  yellow,  olive,  gray,  and  white  —  recalls 
to  him  a  titmouse.  They  generally  keep  in  pairs 
and  build  a  rather  rude  domed  nest,  which  finally 
holds  three  red-specked  eggs.  There  are  many 
species,  several  of  which  are  peculiar  to  single 
islands.  Consult:  Gosse,  'Birds  of  Jamaica'; 
and  Cory.  'Birds  of  the  West  Indies.' 

Sugar  Growing  and  Sugar  Making.  Su- 
gar (French,  siicre ;  German,  dicker;  Spanish, 
acucar)  is  a  substance  of  the  formula  Ci-..H-.-jOii. 
There  are  other  substances,  lactose,  maltose,  etc., 
of  this  formula,  and  of  the  formula  CiHijO«, 
that  are  termed  sugars,  but  they  differ  in  their 
characteristic  properties  from  cane  sugar  or 
sucrose,  which  is  sweeter  and  more  pleasant  to 
the  taste  than  any  other  natural  saccharine  sub- 
stance, unless  it  be  levulose  (CoHi^Oo)  which  is 
formed  by  the  inversion  of  sucrose.  Levulose 
is  a  constituent  of  honey,  the  fine  flavor  of  which 
is  due  largely  to  this  sugar.  It  will  be  seen 
from  the  sucrose  formula  that  sugar  is  com- 
posed of  carbon,  hydrogen,  and  oxygen,  and 
the  two  last  in  proportion  to  form  water,  hence 
the  term  carbo-hydrate  applied  to  it  and  many 
other  similarly  constituted  bodies,  such  as  starch 
(CoHioOs),  and  dextrose,  or  grape  sugar 
(CoHi:Oo).  The  theory  of  the  formation  of 
sugar  as  well  as  that  of  some  other  similar 
bodies,  is  that  carbon  dioxide  combines  with 
water  to  form  a  substance,  formaldehyde,  of 
the  simple  formula  CH:0.  This  then  becomes 
the  nucleus  of  the  sugars  and  carbo-hydrates 
and  possesses  the  property  of  polymerization 
(uniting  with  itself  to  form  a  larger  molecule 
of  similar  percentage  composition)  by  which 
they  are  built  up.  The  term  sugar,  in  its  strictest 
sense,  means  cane  sugar,  and  while  it  occurs  in 
many  plants  and  flowers,  its  manufacture  for 
commercial  purposes  is  confined  almost  entirely 
to  the  sugarcane  and  the  sugar-beet,  though 
small  quantities  arc  made  from  a  certain  va- 
riety of  the  maple  tree,  from  sorghum,  and  from 
the  date  palm. 

CANE    SUGAR. 

Historical. — Although  sugarcane  (Sacchorum 
ofHcinaruin)  is  now  cultivated  in  all  tropical 
and  semi-tropical  countries,  its  origin  and  th.at 
of  its  manufacture  into  sugar  date  back  to  the 
remotest  antiquity,   and  both    remain    somewhat 
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in  obscurity.  However,  the  majority  of  evidence 
traces  sugarcane  to  India  as  the  home  of  its 
origin,  though  George  Richardson  Porter  in  his 
work  entitled  'The  Nature  and  Properties  of 
Sugar  Cane,'  says,  "The  strongest  proofs,  care- 
fully collected  from  the  authorities  of  ancient 
and'  modern  times,  lead  to  the  conclusion  that 
China  was  the  first  country  in  which  sugarcane 
was  cultivated  and  its  produce  manufactured." 
Another  author  (Prinsen  Geerligs)  states,  "No 
real  preparation  is  recorded  before  about  600  A.D., 
at  which  time  a  Chinese  emperor  sent  a  man 
to  learn  the  art  of  sugar-making  in  India,  for 
in  the  year  500  .-\.D.,  white  sugar  is  mentioned 
as  being  shipped  from  India  to  Europe."  The 
views  of  Dr.  H.  W.  Wiley  and  Prof.  W.  C. 
Stubbs  agree  with  Prinsen  Geerligs.  In  the  8th 
century  sugarcane  was  extensively  cultivated  in 
the  Nile  delta  and  in  this  century  the  Arabs 
introduced  it  into  Sicily,  and  from  there  it  was 
transported  to  Spain.  It  appears  that  the  sugar- 
cane was  carried  into  Siam,  Ceylon,  and  Japan 
from  China.  A  sugar  trade  existed  between 
Syria  and  France  in  the  12th  century.  From 
France  it  was  transported  to  Holland,  from 
Holland  to  Italy  and  thence  to  Germany.  Sugar- 
cane was  introduced  into  Santo  Domingo  soon 
after  the  discovery  of  America,  and  from  there 
it  spread  to  Cuba  and  adjacent  islands.  It  was 
introduced  into  Me.xico  in  1520,  Brazil  in  1532, 
Martinique  in  1650,  and  Guadeloupe  in  1644. 
It  continued  to  spread  through  South  x\merica. 

The  manufacture  of  sugar  up  to  this  time  was 
very  crude.  Inefficient  mills  operated  by  wind, 
water,  or  oxen,  were  used  for  extraction ;  lime, 
clay,  and  ashes  as  purifying  agents ;  the  evap- 
oration was  efifected  in  open  copper  or  iron  pans 
placed  directly  over  the  fire,  and  the  refining 
consisted  in  melting,  boiling,  and  recrystallizing. 
These  crude  methods  exist  yet  in  some  countries, 
especially  in  districts  where  cane  is  grown  for 
making  syrup  and  very  crude  sugar.  Sugar- 
cane was  introduced  into  Louisiana  from  Santo 
Domingo  by  the  Jesuits  in  1751.  Dubeuil  built 
the  first  cane  mill  and  his  elTorts  at  manufac- 
turing failed.  The  first  refined  sugar  was  made 
by  Antonio  Mendez  in  1792,  but  the  first  refined 
sugar  on  a  commercial  scale  was  made  in  1794 
by  Etienne  De  Bore.  The  plantations  of  these 
two  planters  now  form  a  part  of  the  city  of 
New  Orleans.  The  variety  of  cane  grown  by 
them  was  called  "Creole."  The  principal  present 
varieties,  "striped"  and  "purple."  were  intro- 
duced in  1820  by  Mr.  Coiron,  the  first  to  use 
the  steam-engine  for  extraction.  He  secured 
them  from  a  planter  in  Savannah,  Ga.  These 
varieties  are  natives  of  Java  and  their  intro- 
duction into  this  State  gave  a  great  impetus  to 
the  new  industry.  Since  the  success  of  Bore 
the  mdustry  has  continued  and  reached  its  max- 
nnum  yield.  710,827.438  pounds,  in  1894-5,  while 
other  Southern  States  (chiefly  Texas  and  Flor- 
ida) the  same  year  produced  i8,56i;,I23  pounds, 
makmg  a  total  of  about  325,621  long  tons.  Ala- 
bama, Mississippi,  and  Georgia  grow  cane  ex- 
tensively, on  a  small  scale,  for  the  manufacture 
of  syrup  which  is  also  produced  in  Louisiana, 
Florida,  and  Texas. 

Dcscri^tioti.—  Cane  grows  from  5  to  15  feet 
m  height  and  from  one  to  two  inches  in  diameter. 
It  is  made  up  of  short  sections  connected  by 
nodes  or  knots,  the  spaces  between  the  nodes 
being  termed  inter-nodes  or  joints.     The  nodes 


have  on  them  a  bud  or  eye  and  are  made  up 
largely  of  non-saccharine  content,  while  the  inter- 
nodes  contain  most  of  the  sugar.  With  proper 
conditions  of  temperature,  moisture,  and  soil 
the  eye  swells,  bursts,  and  puts  forth  a  young 
cane  which  emerges  from  the  soil  with  one 
lear  (being  endogenous)  which  is  rolled  and 
tapers  to  a  sharp  point.  In  a  few  days  a  leaf 
is  observed,  which  gives  place  to  a  bud.  As 
the  plant  grows  leaves  are  formed  on  alternate 
sides  at  the  nodes  and  below  the  eyes.  The 
leaves  grow  to  a  length  of  about  three  feet,  two 
inches  wide  at  the  base  and  taper  gracefully  to 
a  point.  When  only  a  few  weeks  old,  the  plant 
will  begin  to  exhibit  nodes  and  inter-nodes, 
which  are  at  first  green.  As  the  plant  matures 
some  continue  green,  while  others  become  pur- 
ple, striped,  yellowish-green,  etc.,  the  color  de- 
pending on  the  variety,  of  which  there  are  a 
great  many.  As  the  cane  matures  the  first 
leaves  (those  at  the  bottom)  turn  yellow,  lose 
vitality,  dry  up,  and  fall  off,  leaving  the  lower 
portion  of  the  stalk  bare  while  the  upper  portion 
continues  green,  succulent  and  growing  until 
killed  by  frost,  or  arrested  by  maturity,  when  it 
flowers  and  seeds.  It  is  only  in  tropical  coun- 
tries that  cane  flowers,  and  the  time  required  for 
this  is  from  12  to  15  months. 

Propagation, —  Sugarcane  is  a  perennial 
plant,  and  can  be  propagated  by  layers  or  cut- 
tings, or  seed,  the  former  being  generally  prac- 
tised, the  latter  to  cross-fertilize  and  produce 
new  varieties.  The  entire  cane  may  be  planted, 
but  the  upper  portion  is  thought  best  for  seed. 
In  many  countries  this  portion  is  used  for  seed, 
but  in  Louisiana  and  adjacent  States  the  tops 
are  thrown  away  except  a  small  portion  fed  to 
stock  during  harvesting.  The  Louisiana  planter 
claims  that  labor  is  too  scarce  at  harvest  time 
to  take  care  of  this  part  of  the  crop  which 
would,  by  taking  ofT  the  partially  matured  joints, 
be  ample  for  seed.  The  cane  is  cut  near  the 
surface  of  the  ground,  leaving  a  stubble  or 
"ratoon"  which  sprouts  in  the  spring,  and  is 
capable  of  producing  a  second  and  even  a  third 
crop  in  Louisiana,  and  in  tropical  countries  5  to 
10  crops  can  be  grown  with  but  one  planting, 
though  the  general  practice,  where  cane  and 
labor  are  abundant,  is  to  plant  annually  or  bien- 
nially. The  tendency  of  the  young  canes  is  to 
sucker  and  a  large  portion  of  the  crop  may  come 
from  suckering,  especially  if  the  stand  is  poor. 
The  crop  from  the  plant  cane  is  larger  than  that 
from  stubble  and  each  successive  stubble  crop  is 
less  than  the  preceding.  The  stubble  cane  is 
richer  in  sugar  and  has  more  fibre  than  plant 
cane,  and  is  not  considered  as  good  for  seed  as 
the  latter. 

Soil,  Its  Preparation:  Cultivation. —  Sugar- 
cane is  grown  more  or  less  in  all  tropical  and 
semi-tropical  climates,  and  the  soil  in  which  it 
can  be  grown  may  be  of  very  varying  character. 
A  suitable  soil  should  be  very  fertile,  capable  of 
retaining  a  large  amount  of  moisture  and  with 
enough  clay  in  the  sub-soil  to  prevent  leaching 
of  the  soluble  constituents,  at  the  same  time  it 
should  be  well  drained.  Cane  grows  well  in  the 
Southern  States  (Georgia,  Florida,  Alabama, 
Mississippi.  Louisiana,  and  Texas)  in  both  sandy 
loam  and  clay  loam  soil,  but  the  alluvial  soils  of 
the  valley  lands  are  best  adapted  for  growing 
cane.  The  preparation  of  the  soil  is  a  very  im- 
portant  features   of  cane  culture.     If  the  land 
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should  be  at  all  stiff  or  very  clayey,  preparation 
should  take  place  or  begin  in  the  fall.  The 
lighter  soils  of  a  porous  or  loose  character  may 
be  prepared  just  before  planting.  It  is  customary 
in  this  country  in  preparing  the  soil  to  throw  it 
up  in  ridges,  5  to  7  feet  apart,  and  when  this  is 
done  in  latter  summer  or  in  the  fall  with  a  large 
quantity  of  vegetable  matter,  whether  of  grasses 
or  pea-vines,  the  soil  is  in  fine  condition  for 
planting  in  early  spring.  In  rotation  of  crops 
corn  and  peas  usually  follow  cane.  The  planting 
of  the  cane  consists  in  opening  the  ridges  and 
putting  the  cane  into  a  deep  furrow  and  then 
covering  with  a  plow,  sometimes  rolling  after 
covering.  One,  two,  or  three  canes  may  be 
plained  along  side  by  side.  It  is  the  custom  of 
some  to  cut  the  cane  in  lengths  of  18  to  24  inches 
before  planting,  while  others  cut  it  only  where  it 
is  crooked,  the  object  being  to  make  it  lie  well 
in  the  furrow.  Recent  experiments  in  Hawaii 
have  shown  cutting  to  be  of  great  value  in  se- 
curing a  good  stand.  In  some  countries  only 
the  upper  portion  of  the  cane  is  planted,  for 
reasons  already  given.  The  quantity  required 
per  acre  varies  from  4  to  6  tons,  thus  requir- 
ing a  large  investment  in  seed  cane  on  a  large 
plantation.  The  seed  cane  is  preserved  through 
W'inter  by  windrowing  or  matting,  the  former 
being  more  generally  practised.  Windrowing 
consists  in  culling  and  piling  the  cane  in  a 
conlinuous  row  between  the  ridges  in  such  a 
manner  that  the  tops  and  leaves  cover  up  the 
bulls  of  the  cane,  after  which  dirt  is  thrown  over 
sufficient  to  cover  the  cane  or  partially  cover 
it.  Matting  differs  from  windrowing'  chiefly 
in  having  trash  or  grass  thrown  over  the  cane 
before  it  is  covered.  Cane  thus  preserved  is  not 
altogether  protected  from  hard  freezes  nor  from 
"dry-rot"  in  case  of  very  dry  weather.  The 
fertilization  of  tlie  cane  is  very  important,  as 
one  fertilizer  may  tend  to  grow  a  heavy  ton- 
nage with  small  saccharine  content,  while  an- 
other may  grow  less  tonnage  but  proportionately 
more  sugar.  The  fertility  of  the  soil  is  main- 
tained by  the  addition  of  commercial  fertilizerSj 
distributed  either  in  drill  or  broadcast,  by  ro- 
tation of  crops  and  by  growing  heavy  crops  of 
pea  vines.  The  cultivation  should  begin  as 
soon  as  the  cane  is  well  up  and  has  for  its 
object  the  destruction  of  weeds  and  grass  and 
maintenance  of  good  tilth.  Frequent  moving 
of  the  soil  to  a  very  shallow  depth  is  advan- 
tageous, while  deep  plowing  is  very  injurious. 
It  is  necessary  to  hoe  the  cane  from  one  to  three 
times.  The  cane  is  usually  laid  by  in  this  coun- 
try in  the  latter  part  of  June  or  the  first  of  July 
and  the  implement  used  for  this  final  work  is  the 
disk  plow  which  throws  the  soil  well  up  aromid 
the  roots  of  the  cane,  leaving  it  on  a  high  ridge, 
the  cliief  purpose  of  which  is  to  aid  in  drainage. 
The  drainage  of  the  valley  lands  in  Louisiana 
is  very  important  and  expensive.  The  land  is  cut 
into  small  pieces  varying  from  two  to  five  acres, 
with  a  .system  of  mains  and  laterals  to  take  off 
the  excess  of  water.  Irrigation  should  be  prac- 
tised, if  possible.  This  is  essentia!  in  some  of 
the  islands  of  Hawaii.  The  water  is  applied  by 
allowing  it  to  run  in  the  furrows.  Irrigation 
;s  practised  very  little  in  I^ouisiana. 

Harvcsthiji.- —  Cane  has  about  eight  months 
to  produce  sugar  in  this  country,  while  in 
Hawaii,  Cuba  and  other  tropical  countries  its 
growth  may  extend  over  one  year  or  18  months 


before  being  harvested.  The  harvesting  period 
in  this  country  is  from  October  to  January,  in 
those,  from  January  to  mid-summer.  Cane  is 
usually  cut  by  hand,  though  cane-cutting  ma- 
chines have  been  in  operation  of  recent  years. 
These,  however,  have  not  been  perfectly  satis- 
factory. The  instrument  used  for  cutting  cane 
is  a  large  steel  knife,  with  a  blade  about  5 
inches  wide,  18  long,  and  provided  with  a  little 
hook  on  the  back.  The  cane  is  cut  at  or  near 
the  surface  of  the  ground,  the  leaves  stripped  off 
with  the  hook,  the  top  cut  off  at  the  last  ma- 
tured joint,  and  the  cane  put  into  piles  along 
the  rows.  From  here  it  is  taken  up,  either  by 
hand  or  machinery,  put  into  carts  and  laid  across 
large  ropes  or  put  into  cars,  and  transported 
to  the  factory.  Here  the  cane  is  taken  out  by 
hand  or  machinery,  and  if  the  latter,  it  is  ac- 
complished by  a  derrick  which  lifts  the  entire 
load  by  means  of  the  rope  on  which  the  cane  has 
been  laid.  These  large  bundles  are  piled  up 
around  the  factory  and  when  the  cane  is  to  be 
crushed,  it  is  taken  up  by  the  same  machine, 
elevated  to  an  incline,  dropped  on  it  and  slides 
down  to  the  cane  carrier,  and  thence  to  the  mill. 
Extraction. —  There  are  in  practice  two 
methods  of  extracting  the  sugar  from  cane, 
namely,  milling  and  difltusion.  The  older  and 
more  generally  used  is  milling,  the  dilTusiou 
being  confined  almost  entirely  to  manufacture 
of  sugar  from  beets.  A  mill  may  consist  of 
two  or  three  rollers,  usually  placed  horizontally, 
and  vary  in  length  from  18  inches  to  72  inches, 
and  in  diameter  from  12  to  32  inches.  If  the 
mill  is  to  be  operated  by  oxen  or  by  horses  the 
rollers  are  set  in  an  upright  position.  The  most 
primitive  mill  was  the  wooden  roller.  This 
has  been  used  in  a  small  way  in  some  of  the 
Southern  States  since  the  Civil  \\'ar,  but  there 
is  at  this  writing,  perhaps,  not  one  in  existence 
in  this  country.  In  most  large  factories  there 
are  two  of  these  three-roller  mills,  and  in  some, 
three.  The  rollers  are  so  arranged  that  two  are 
placed  on  a  level  and  geared  to  move  in  the 
same  direction  while  the  third  moves  in  the 
opposite  direction.  If  a  factory  operates  two 
mills  the  rollers  of  the  first  are  further  apart 
than  those  of  the  second,  and  if  three  mills, 
the  third  has  its  rollers  closer  together  than 
the  second.  These  rollers  revolve  very  slowly 
(1J/2  to  2'/2  revolutions  per  minute),  and  are 
operated  under  great  hydraulic  pressure.  To 
relieve  the  strain  upon  the  mill,  a  cane  cutter 
or  shredder  has  become  in  general  use.  The 
cane  enters  one  of  these  as  it  leaves  the  cane 
carrier  and  is  either  cut  or  shredded  into  small 
pieces  before  reaching  the  mill.  This  not  only 
relieves  the  mill  of  ihe  work  of  crushing  the 
whole  cane,  hut  increases  its  capacity.  The 
capacity  of  mills  will  vary  from  200  to  1,400  tons 
of  cane  per  day,  and  the  extraction  is  70  to  80 
per  cent  on  the  weight  of  cane,  and  90  to  95  per 
cent  of  the  sugar  in  the  cane.  Retwccn  the 
first  and  second  mill  the  juice  receives  a  spray, 
through  a  perforated  pipe,  of  either  hot  or  cold 
water,  the  object  being  to  dilute  the  sugar  so  a 
larger  percentage  will  he  crushed  out  by  the 
second  mill.  This  addition  of  water  is  termed 
maceration,  and  the  quantity  of  water  added  may 
vary  from  5  to  15  per  cent  of  the  weight  of 
the  cane  and  in  some  cases  as  much  as  20  per 
cent,  the  quantity  depending  somewhat  upon  the 
value  of  fuel  and  the  capacity  of  the  evaporating 
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outfit.  In  some  instances  the  diluted  juice  from 
tlie  third  mill  is  returned  and  used  for  macerat- 
ing the  crushed  cane  between  the  first  and  sec- 
ond mill,  and  water  is  used  between  the  second 
and  third.  The  value  of  maceration  may  be  seen 
from  the  following  estimate  taken  from  practice : 
It  has  been  estimated  that  maceration  increases 
the  extraction  from  4  to  6  pounds  of  sugar  per 
ton  of  cane.  A  factory  crushing  500  tons  daily 
and  operating  for  go  days,  would  crush  a  total  of 
45,000  tons.  An  increase  of  5  pounds  per  ton 
would  yield  to  this  factory  225,000  pounds  of 
sugar.  This  quantity  at  3.5  cents  per  pound  (the 
price  paid  for  96  test  last  season  in  Louisiana) 
would  amount  to  $7,825.  Supposing  that  10 
per  cent  of  water  on  weight  of  cane  was  used, 
then  for  every  ton  of  cane  there  would  have  been 
200  pounds  of  water  or  approximately  25  gallons. 
It  is  estimated  that  one  pound  of  coal  will  evap- 
orate about  8  pounds  or  one  gallon  of  water. 
Then  the  25  gallons  of  water  would  require 
25  pounds  of  coal.  Coal  being  valued  at  $4 
per  ton  or  20  cents  per  100  pounds,  25  pounds 
would  be  worth  5  cents,  this  deducted  from 
17.5  cents,  the  value  of  5  pounds  of  sugar,  leaves 
12.5  cents  as  the  net  value  gained  per  ton  of  cane 
and  the  45.000  tons  would  be  worth  $5,625. 

Diffusion. —  Extraction  by  diffusion  is  treated 
under  beet  sugar  and  it  is  necessary  here  to  give 
only  a  brief  statement  with  reference  to  diffusion 
as   applied   to  sugar  cane.     Diffusion   has   been 


or  three  of  water-free,  are  said  to  be  equivalent 
to  one  ton  of  ordinary  bituminous  coal.  Exper- 
iments at  a  very  great  cost  have  been  made  to 
produce  paper  from  bagasse  at  Sugar  Land, 
Texas,  and  at  Kenilworth  Sugar  Factory  in 
Louisiana.  Neither  has  been  a  commercial  suc- 
cess, though  there  has  been  a  considerable 
amount  of  rather  an  inferior  grade  of  brown 
paper  from  these  mills  put  on  the  market  in 
this  section.  The  Kenilworth  mill  cost  about 
$300,000,  and  it  is  said  that  the  running  of  it  for 
one  year  added  to  this  amount  $50,000  to  $60,000 
more.  This  mill  is  shut  down,  and  the  bagasse 
from  the  last  crop  was  consumed  as  fuel.  The 
manager  of  this  mill  claims  that  the  percentage 
(about  30  per  cent,  according  to  his  estimate)  of 
paper-producing  tibre  is  too  small,  that  the  color 
is  poor  and  bleaching  is  too  expensive,  and  that 
the  paper  is  wanting  in  strength.  The  opinion 
of  the  writer  is  that  a  fair  test  has  not  yet  been 
made. 

Clarification. —  The  juice  as  extracted  by  the 
mill  has  a  gray  or  dark  green  color,  an  acid 
reaction,  and  contains  sucrose,  glucose  or  dex- 
trose, perhaps  a  little  levulose,  gums,  albumen, 
organic  acid,  pectine,  the  ash  or  mineral  constit- 
uents, earthy  and  coloring  matter,  fine  particles 
of  suspended  bagasse,  etc.  The  following  analy- 
ses show  the  composition  of  three  samples  of 
Java  cane  juice  taken  respectively  from  first, 
second,  and  third  mills  in  triple  crushing: 
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practised  at  several  factories  in  Louisiana  and 
some  other  countries,  but  it  has  not  yet  met  with 
very  great  favor.  The  diffusion  process  in 
Louisiana  has  been  practically  abandoned. 
There  are  claimed  for  diffusion  the  advantages 
of  a  purer  juice  and  a  higher  percentage  of  ex- 
traction. In  a  battery  used  for  sugarcane,  the 
juice  will  vary  in  sucrose  from  .3  per  cent  in 
the  last  of  a  series  of  12  to  14  cells,  to  16  per 
cent  in  one  freshly  filled.  The  disadvantages  of 
this  process  are,  large  amount  of  water  to  evap- 
orate, more  skilled  workmen  required,  and  the 
chips  are  not  so  good  fuel  even  after  running 
through  a  press,  which  causes  additional  ex- 
pense. 

The  Utilization  of  Bagasse. —  The  cane  after 
receiving  its  final  crushing,  whether  passed 
through  two  or  three  mills,  contains  from  40 
to  50  per  cent  of  water,  and  is,  therefore,  a 
poor  fuel  if  its  value  be  estimated  on  the  weight 
of  bagasse.  If  allowed  to  accumulate  it  would 
become  a  great  nuisance  about  the  factory, 
hence  it  is  consumed  as  fuel.  If  the  ash  con- 
tains silica  and  alkalies  in  proportion  to  form 
a  fusible  mixture,  a  slag  will  result  and 
choke  the  furnace  by  forming  a  coating  over 
the  gratings ;  for  this  reason  the  burning  of  a 
mixture  of  bagasse  and  molasses  has  not  been 
satisfactory.  Notwithstanding  its  high  water 
content,  it  supplies  about  two  thirds  of  the  fuel 
in  the  Louisiana  sugar  factory  and  practically 
all  of  -t  in  the  tropical  countries  where  the 
percentage  of  fibre  is  from  2  to  3  per  cent  more 
than   in   this   State.     Six   tons   of   wet  bagasse 


These  results  indicate  the  composition  of  cane 
juice  in  Java  and  other  tropical  countries  where 
cane  is  grown  under  most  favorable  conditions. 
In  Louisiana  the  juice  has  from  10  to  15  per  cent 
sucrose,  i  to  2.5  per  cent  glucose  or  reducing 
sugars,  and  the  non-sugars  vary  from  I  to  3 
per  cent.  There  is  usually  a  difference  of  2  to 
3  per  cent  sucrose  and  even  more  in  some  in- 
stances from  the  beginning,  October,  to  the  end, 
December  and  January,  of  the  grinding  season. 
The  reducing  and  non-sugars  also  vary  very 
much  between  the  opening  and  close  of  the 
grinding.  The  purpose  of  clarification  is  to  re- 
move the  impurities  as  far  as  is  possible.  This 
is  accomplished  by  defecation,  carbonation,  or 
super-heating.  All  of  these  processes  involve 
the  use  of  chemicals  (lime,  sulphur,  carbon  di- 
oxide, acid  calcium  phosphate,  or  phosphoric 
acid,  and  sodium  carbonate),  heating,  settling, 
and  filtering.  Sulphur  is  applied  as  sulphur  di- 
oxide which  bleaches,  disinfects,  coagulates  some 
of  the  albumen,  and  prepares  the  juice  for  tak- 
ing more  lime,  thereby  causing  a  heavier  precipi- 
tation which  brings  about  a  mechanical  cleans- 
ing. Sulphur  is  not  much  used  in  the  tropical 
countries  where  the  juice  is  of  a  high  degree 
of  purity,  but  it  is  extensively  used  in  Louisiana 
and  other  sections  where  the  juice  contains  large 
portions  of  impurities.  Lime  is  universally  used 
and  is  the  most  important  of  all  the  chemicals 
employed  in  the  sugar  factory.  It  neutralizes 
acids,  acts  upon  the  gums,  albuminous  sub- 
stances, coloring  matters,  and,  if  added  in  excess, 
upon    the    glucose,    converting    it    into   organic 
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acids.  The  lime  compounds  thus  formed  are 
largely  insoluble,  but  some  of  them  are  soluble, 
the  insoluble  portion  is  removed  by  settling 
or  filtration  and  much  of  the  soluble  can  be  got 
rid  of  by  the  addition  of  phosphoric  acid  to 
form  the  insoluble  tri-calcium  phosphate,  or  in 
some  cases  sodium  carbonate,  to  form  the  almost 
insoluble  calcium  carbonate.  Phosphoric  acid 
is  also  used  to  correct  any  alkalinity  resulting 
from  excessive  liming,  and  sodium  carbonate  is 
very  essential  in  properly  correcting  the  acidity 
of  sour  juices.  Lime  salts,  if  left  in  solution 
in  any  considerable  quantity,  give  trouble  by 
depositing  on  the  coils  of  the  "effects"  and 
*pans,"  thereby  reducing  their  efficiency  in  the 
evaporation.  Carbon  di-oxide  is  used  to  correct 
alkalinity   and   remove  excess   of  lime. 

Defecation. —  To  carry  out  the  process  of 
clarification  the  juice  as  it  leaves  the  mill  is 
strained  through  a  copper-wire  gauze,  then 
drawn  into  a  sulphur  box  or  tank,  if  sulphur  be 
used,  where  it  is  thoroughly  mixed  with  sulphur 
di-oxide  which  is  produced  by  the  burning  of 
sulphur  in  an  appropriate  oven  near  by.  From 
the  sulphuring  apparatus  which  may  consist  of 
a  bo.x  in  which  the  juice  and  "sulphur  gas"  are 
mixed  by  a  pump  or  of  a  cylindrical,  rotating 
and  inclined  vessel  in  which  the  mixing  takes 
place  by  rotation,  the  juice  is  drawn  into  a 
measuring  tank  or  clarifiers  of  2,000  to  6,000 
gallons  capacity.  The  clarifiers  are  rectangular 
or  circular  pans  made  of  copper,  provided  with 
a  steam  coil.  These  pans  may  be  used  also  for 
measuring.  In  some  cases  the  juice  is  heated 
before  entering  the  clarifier,  in  others  it  is 
heated  in  them.  Milk  of  lime,  prepared  by 
slaking  and  grinding,  in  especially  constructed 
machines,  is  added  in  the  clarifiers  in  sufficient 
quantity  to  neutralize,  or  leave  slightly  acid, 
or  slightly  alkaline,  according  to  the  practice  of 
the  factory,  acid  juices  being  worked  to  produce 
high-grade  sugar  and  alkaline  or  neutral  to  pro- 
duce low  grades.  The  necessary  quantity  of  lime 
required  for  a  given  quantity  of  juice  is  not 
easily  determined.  Several  methods  are  in  use 
for  this  purpose:  (l)  By  the  addition  of  Hme 
until  it  shows  a  desired  reaction  with  litmus  or 
turmeric  papers.  (2)  By  testing  a  litre  or  gallon 
of  the  juice  with  milk  of  lime  and  applying  the 
same  proportion  in  the  clarifier.  (3)  An  ap- 
proximate quantity  is  added,  the  juice  heated, 
agitated,  a  small  portion  filtered,  and  tested  with 
sucrate  of  lime  (prepared  by  shaking  powdered 
lime  with  a  20  per  cent  sugar  solution)  which 
forms  a  precipitate  if  an  insufficient  quantity  has 
T)een  added.  More  lime  is  then  added  and  the 
sucrate  test  repeated.  This  testing  is  repeated 
until  the  necessary  quantity  is  obtained  (Prinsen 
Geerligs).  (4)  The  acidity  of  the  juice  is  de- 
termined with  a  tenth  normal  caustic  soda  so- 
lution, using  pliCHol-phthalein  as  an  indicator. 
An  approximate  but  insufficient  amount  of  lime 
according  to  the  soda  test  is  added,  the  juice 
heated,  agitated,  a  small  portion  filtered,  and 
again  tested  with  the  soda.  Now  the  exact  quan- 
tity indicated  by  the  soda  may  be  put  into  the 
clarifier.  On  heating  the  limed  juice  a  portion 
of  the  impurities  rise  to  the  surface,  while  others 
fall  to  the  bottom.  In  some  factories  the  seltling 
takes  place  in  the  clarifiers,  while  in  others  the 
boiled  juice  is  drawn  off  into  large  cylindrical 
tanks  provided  with  conically  shaped  bottoms, 
which  facilitate  settling.  If  the  former  method 
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is  used  it  is  the  practice  of  some  to  brush  off 
the  scum  of  impurities  into  a  trough  attached 
to  the  side  of  the  clarifier  and  then  allow  other 
suspended  particles  to  subside  when  the  clear 
liquid  is  drawn  off  through  a  two-way  cock  and 
led  into  the  evaporators  or  "effects."  When  all 
of  the  clear  juice  has  been  drawn  off  and  the 
mud  begins  to  show  up,  the  clear-j  nice  cock  is 
closed  and  the  other  one  is  opened  and  the 
residual  juice  with  impurities  is  conducted  to 
a  receptacle  provided  for  this  quality  of  the 
liquid.  The  custom  in  other  factories  is  to  heat 
the  limed  juice  nearly  to  boiling  (about  95°  C), 
shut  off  the  heat  and  allow  to  stand  until  the 
heavier  particles  of  the  precipitated  matter  col- 
lect at  the  bottom.  The  clear  portion  of  the 
liquid  is  then  separated  as  above  stated.  When 
settling  is  to  take  place  in  the  settling  tanks 
the  juice  is  heated  to  boiling  and  at  once  drawn 
into  these  tanks.  After  complete  settling  the 
clear  liquid  is  drawn  off  in  a  manner  similar 
to  that  already  described.  It  is  the  custom  in 
some  factories  to  filter  through  heavy  canvas 
bags  (one  folded  within  another)  the  entire 
volume  of  juice,  that  is,  the  partially  clarified 
juice,  the  muddy  portion  being  conveyed  to  filter 
presses,  arranged  with  cloths  that  fit  in  between 
iron  bars.  The  juice  is  pumped  into  the  filter 
press  where  these  cloths  retain  all  the  solid 
particles.  The  juice  defecated  and  clarified  as 
above  described  is  sometimes  defecated  a  second 
time,  but  in  a  very  similar  manner  to  that  already 
described.  This  second  defecation  may  take 
place  immediately  after  filtration  or  in  some  in- 
stances it  is  after  partial  concentration  or  evap- 
oration. 

Carbonation. —  See  Beet  Sugar. 

Super-heating. —  Of  recent  years  there  has 
been  added  to  the  ordinary  defecating  process 
a  super-heating  apparatus  generally  known  by 
the  name  of  the  Deming  Super-heater.  It  is 
claimed  that  the  principle  of  the  Deming  system 
is  in  converting  some  of  the  soluble  into  in- 
soluble material  at  a  temperature  of  from  no 
to  IIS  °  C.  To  apply  this  principle  three  vessels, 
cylindrical  in  form,  are  connected  with  each 
other  by  a  system  of  tubes,  two  of  these  vessels 
being  termed  absorbers  and  the  other  digester. 
The  juice  enters  one  of  the  absorbers,  and  is 
pumped  through  it  into  the  second.  In  these  it 
is  heated  by  exhaust  steam  and  passes  thence 
into  the  digester  where  it  is  heated  with  live 
steam  to  the  high  temperature  above  mentioned. 
As  it  passes  out  from  the  digester  it  is  sur- 
rounded by  an  inflow  of  the  juice  on  its  way 
to  the  absorbers  which  heats  it  up  to  about  50" 
C.  The  super-heated  juice,  limed  before  being 
heated,  is  conveyed  to  specially  constructed  set- 
tling tanks  that  permit  of  a  continuous  inflow 
and  outflow  of  juice,  the  impurities  being  col- 
lected in  the  conical  bottom  of  the  settling  tank. 
This  tank  carries  within  it  a  large  cone,  the  top 
part  of  whicli  is  on  a  level  with  the  top  of  the 
tank,  the  bottom  part  ending  at  the  top  of  the 
conical  portion  of  the  tank.  The  cone,  both 
ends  of  which  are  open,  is  suspended  within 
the  tank.  The  lower  end  of  the  cone  is  of  a 
very  large  diameter  wliilc  the  upper  end  has  a 
small  diameter.  The  principle  of  this  contriv- 
ance consists  in  a  downward  current  of  juice 
from  its  entrance  into  the  tank  and  an  upward 
flow  through  the  cone,  the  particles  of  solid 
matter  having  a  greater  density  than  the  liquid 
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tend  to  go  downward,  but  the  upward  current 
causes  a  portion  of  them  to  rise,  though  in  their 
ascent  they  strike  the  sides  of  the  cone  and 
are  returned  to  the  bottom. 

Evaporation  and  CrystallizaUon. —  The  evap- 
oration of  sugar  sohitions  or  cane  juice  has  for 
its  object  the  concentration  of  the  liquid  to  such 
a  density  as  will  cause  the  sugar  to  crystallize 
out.  To  accomplish  this  there  are  two  methods, 
the  "open  kettle"  and  the  vacuum  pan.  The 
open  kettle  process  consists  in  boiling  the  juices 
in  open  pans,  either  of  circular  or  rectangular 
form,  provided  with  steam  coils.  The  heat  is 
continued  until  crystals  of  sugar  begin  to  form 
or  until  the  density  indicates  sufficient  cooking. 
When  a  density  of  22  to  36  Baume  is  reached, 
the  liquid  is  termed  a  syrup,  and  when  the  syrup 
is  cooked  to  a  stiff  mass,  a  masse  cuite.  After 
allowing  crystallization  to  take  place  in  wood 
or  iron  vats,  the  masse  cuite  is  thrown  into 
a  hogshead  and  the  molasses  percolates  through 
a  perforated  bottom,  or  the  sugar  and  molasses 
may  be  separated  in  a  centrifugal  machine.  The 
sugar  thus  made  is  termed  raw  sugar  and  the 
process  is  not  used  in  the  up-to-date  factory. 


the  vacuum  strike  pan  until  one,  two  or  three 
coils  are  covered,  and  this  definite  quantity  is 
heated  until  grains  of  sugar  may  be  seen  on 
withdrawing,  with  a  proof  stick,  a  sample  and 
spreading  it  on  a  piece  of  glass.  The  formation 
of  grain  is  sometimes  brought  about  by  per- 
mitting a  little  cold  juice  to  enter  the  pan  and 
suddenly  cool  it.  The  object  here  is  to  form 
a  crop  of  "seed  crystals,"  and  the  remainder  of 
the  process  has  for  its  purpose  the  developing 
or  growing  to  a  desired  size.  This  is  accom- 
plished by  continuing  the  boiling  and  adding, 
from  time  to  time,  small  quantities  of  the  syrup, 
taking  care  that  no  more  grains  or  crystals  are 
formed.  In  three  to  four  hours  the  pan  will 
be  as  full  as  is  convenient  to  cook  it  and  the 
sugar  crystals  as  large  as  desired.  If  very  large 
crystals  are  wanted,  as  is  sometimes  the  case 
with  confectioners,  a  "cut"  strike  is  made,  that  is, 
one  third  or  half  the  sugar  in  the  pan  is  dropped 
out  through  the  bottom  and  the  remaining  por- 
tion, say  one  half,  is  built  up  in  the  same 
manner  as  already  described.  On  completing 
the  boiling  the  second  time  there  are  not  so 
many  crystals,  but  they  are  twice  as  large.    This 
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The  vacuum  apparatus,  a  dome-shaped  vessel, 
5  to  10  feet  in  diameter,  8  to  15  feet  high,  pro- 
vided with  steam  coils,  is  the  most  economical 
for  evaporating  sugar  solutions,  requiring  only 
about  one  third  the  fuel  of  the  open  kettle 
process  and  reducing  to  the  minimum  the  loss 
by  burning  or  inversion.  This  apparatus  may 
be  arranged  in  "multiple  effect" —  two  or  more 
pans  connected  —  or  consist  of  one  pan.  More 
than  three  pans  have  not  been  found  advan- 
tageous. These  vessels  are  so  controlled  that 
the  vacuum  in  the  first  is  about  5.  in  the  second 
15,  and  in  the  third  25  pounds.  30  representing  a 
perfect  vacuum.  They  are  connected  with  a 
system  of  valves  so  that  the  juice  may  be  drawn 
from  the  first  to  the  second  and  from  this  to 
the  third,  from  which  it  is  drawn  into  a  syrup 
tank.  Exhaust  steam  is  usually  utilized  for 
concentrating  the  juice,  though  it  becomes  neces- 
sary at  times  to  use  live  steam.  The  steam 
enters  the  first  and  causes  it  to  boil,  and  the 
steam  generated  in  this  is  sufficient  to  boil  the 
second  and  so  on.  The  concentration  is  carried 
to  a  density  of  22  to  26  Baume  or  about  50  per 
cent  water. 

The  syrup  is  drawn  from  the  syrup  tank  into 


process  may  be  repeated,  but  it  is  very  expen- 
sive. The  principle  of  the  strike  pan  is  similar 
to  that  of  the  effects  already  described.  The 
vacuum  in  the  pan  is  usually  25  to  28  pounds  and 
the  temperature  140  to  160°  F.  The  cooking  is 
continued  until  the  concentrated  mass  contains 
6  to  8  per  cent  of  water.  The  discharging  of 
the  pan  is  termed  a  "strike,"  and  the  product 
discharged,  "masse  cuite."  This  is  conveyed 
to  a  mixer  provided  with  a  shaft  carrying  pad- 
dles or  fingers  that  keep  the  sugar  and  adhering 
molasses  mixed.  The  well  mixed  masse  cuite 
is  next  conveyed  to  a  centrifugal  machine,  made 
to  revolve  1,000  to  1.200  times  per  minute,  and 
in  its  rapid  motion  the  sugar  and  molasses  are 
separated,  the  latter  being  thrown  through  very 
small  perforations  in  a  copper  gauze  basket, 
while  the  "sugar  remains  in  the  basket.  The 
product  thus  obtained  is  termed  "first  sugar," 
also  "raw  sugar,"  and  usually  of  96°  test. 

BEET    SUGAR. 

Historical. —  Sugar    was    discovered    in    the  1 
ordinary     beet     by     Margraff.     a     member     of 
the  Berlin  Academy  of  Science,  in  174".  but  the 
sugar  content  was  very  small,  being  from  2  pel 
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cent  to  4  per  cent.  About  half  a  century  later, 
Karl  Franz  Archard  undertook  the  extraction 
of  sugar  from  the  beet  and  his  efforts  were  suc- 
cessful. Great  interest  in  both  Germany  and 
France  followed  his  investigation  and  by  i8lJ 
there  were  many  factories  established.  Napoleon 
added  greatly  to  the  progress  of  this  industry 
by  government  aid  and  by  the  establishment  of 
Sugar  Schools.  After  the  new  industry  had 
become  well  established,  it  was  almost  oblit- 
erated by  destructive  wars.  It  was  revived, 
however,  soon  in  France  and  by  1829  a  yield  of 
4,000  tons  of  sugar  was  made,  but  Germany's 
interest  was  not  resumed  until  1835.  From  these 
countries  the  industry  has  spread  throughout 
Europe  until  the  production  for  1903  has  been 
variously  estimated  at  5,000,000  to  6,500,000  long 
tons. 

The  first  experiments  with  sugar-beets  in 
the  United  States  were  made  by  two  Philadel- 
phians  in  1830.  About  ten  years  later  David 
Lee  Child,  Northampton,  Mass.,  attempted  beet 
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(  ulture  and  the  manufacture  of  beet  sugar.  He 
produced  1,300  pounds  at  a  cost  of  II  cents 
per  pound.  These  enterprises  failed  and  seem 
10  have  discouraged  further  efforts  until  Gen- 
nert  Brothers,  natives  of  Brunswick,  Germany, 
inaugurated  a  plant  at  Chatsworth,  111.,  in  1863, 
and  this  failed  seven  years  later.  Attempt  after 
attempt  failed  and  it  may  be  said  that  this 
industry  was  not  permanently  established  until 
between  1875-80.  From  this  time  sugar  beet 
culture  has  been  successfully  conducted  in  the 
United  States  and  at  this  writing  there  are  60 
factories  distributed  over  13  States,  with  a  pro- 
duction of  about  200,000  long  tons  for  1903. 

Soil  and  its  Preparation. —  Sugar-beets  re- 
quire a  mean  summer  temperature  of  about  70° 
F.,  and  may  therefore,  be  grown  in  a  very  exten- 
sive territory  in  the  United  States,  stretching 
from  New  York  to  California,  but  in  this  vast 
scope  of  country  designated  the  sugar  belt,  there 
is  much  land  that  will  not  grow  beets  profitably 
because  the  soil  is  not  adapted  for  such  a  pur- 
pose. While  a  great  variety  of  soils  may  be 
suitable  for  growing  beets,  the  soil  best  adapted 
for  this  purpose  is  a  sandy  loam  with  a  sub-soil 
open  so  as  to  permit  the  beet  to  send  down  a 
tap-root  and  at  the  same  time,  insure  enough 
loose  soil  for  the  beets  to  grow  well  under 
ground,  otherwise  the  tap-root  will  "sprangle" 
and  the  top  of  the  beet  will  show  above  ground, 
both  of  which  growths  are  deleterious  to  the 
best  results. 

In  order  that  the  beets  may  develop  thor- 
oughly, the  soil  must  be  of  a  loose,  friable  char- 
acter and  thoroughly  prepared  before  planting 
the  seed.  The  preparation  is  best  effected  by 
plowing  about  eight  inches  deep,  and  following 
a  sub-soiler  to  the  depth  of  about  seven  inches 


and  finally  harrowing  until  all  clods  are  broken 
and  the  soil  thorouglily  pulverized.  If  the  land 
should  be  lumpy  the  young  plants  will  find  great 
difficulty  in  coming  up,  and  it  will  be  very 
troublesome  to  work  or  cultivate  them. 
Thorough  preparation  usually  destroys  much 
weeds  and  grass  that  otherwise  would  interfere 
with  the  cultivation  of  the  young  beet. 

Planting. — The  beet  seed  are  about  the  size  of 
a  small  pea  with  a  very  small  and  rough  ex- 
terior and  should  be  put  well  under  the  earth 
but  not  deep.  The  seed  are  sown  in  ridges  or 
furrows  in  the  level  ground,  the  latter  being 
more  general,  from  14  to  18  inches  apart.  The 
seed  are  distributed  with  an  implement  termed 
a  drill  or  seeder.  The  best  time  for  planting 
is  in  the  months  of  April  and  May.  After  plant- 
ing a  roller  is  pressed  over  the  seed  to  press 
the  soil  close  to  them.  If  the  rolling  should 
make  the  surface  too  smooth  and  hard,  another 
implement  is  passed  over  the  ground  to  "roughen 
it  up"  because  the  wind  sweeps  over  the  fields 
and  causes  the  sand  to  do  damage  to  the  young 
plants  when  the  surface  is  without  obstructions. 
Some  plant  seed  in  rows  at  right  angles  to  the 
wind   in   order   to   avoid   injury  by   it. 

Thinning. —  As  soon  as  the  young  plants  are 
well  up  or  show  four  leaves  thinning  is  begun. 
This  consists  of  first  bunching  and  then  thin- 
ning to  the  proper  number  of  plants  to  be  cul- 
tivated for  the  crop.  The  thinning  is  performed 
by  hand.  The  first  part  of  the  work  is  done  with 
a  hoe  which  leaves  a  clump  of  beet  plants  about 
eight  or  nine  inches  apart.  The  thinning  to 
a  stand  is  then  completed  by  selecting  the  best 
looking  plant  from  the  bunch  left  by  the  hoe 
and  this  plant  is  protected  by  placing  it  between 
the  fingers  with  the  back  of  the  hand  down,  and 
the  remainder  of  the  small  beets  are  removed 
with  a  sudden  pull.  The  thinning  should  be 
done  before  the  beets  grow  tall  enough  to  be- 
come entangled  with  each  other. 

Culiivaiion. —  The  cultivation  of  the  beet  is 
very  expensive,  inasmuch  as  a  large  portion  of 
the  work  must  be  done  by  hand,  though  of  late, 
improved  agricultural  implements  have  reduced 
the  expenses.  The  beet  should  be  worked  in 
some  way  or  other,  if  possible,  every  week,  with 
a  view  of  preserving  good  tilth,  the  chief  object 
being  to  destroy  weeds  and  grass  and  conserve 
the  moisture  by  forming  a  loose  layer  of  soil 
on  the  surface  which  closes  the  capillary  tubes 
in  the  .soil  through  which  the  water  evaporates. 
Beets  should  be  hoed  two  or  three  times,  depend- 
ing upon  the  weeds  and  grass.  This  Imeing  is 
partly  done  by  a  plow,  but  the  chief  pari  of  it 
must  be  done  by  hand.  The  cultivation  period 
usually  extends  over  six  or   seven  nionlhs. 

Harvesting. —  The  harvesting  is  begun  in 
different  sections  of  the  country  at  different 
periods,  depending  upon  the  climatic  conditions. 
In  some  portions  of  California  harvesting  may 
begin  in  August  while  in  sections  where  the 
temperature  is  not  so  favorable  it  is  begun  in 
September  and  October.  The  harvesting  ex- 
tends from  2  to  4  months.  The  beets  usually 
indicate  when  they  arc  ripe  by  the  leaves  turn- 
ing yellow  and  drooping  to  the  ground.  The 
first  step  taken  in  harvesting  consists  in  run- 
ning an  implement  down  underneath  the  beets 
so  as  to  cut  the  tap-root  where  it  is  small,  and, 
at  the  saine  time,  loosen  the  earth  around  the 
beet   .so   it  may  be   readily   pulled   up  by  hand. 
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The  beet  is  then  taken  up,  by  hand,  and  with  a 
special  knife  the  top  or  ^'neck»  as  it  is  termed, 
is  removed  by  one  stroke.  The  top  is  cut  off 
where  the  leaves  begin  to  grow  on  the  beet  or 
just  below  this  point.  It  has  been  found  by 
experience  that  the  top  of  the  beet  is  very  rich 
in  non-sugars  and  that  it  is  better  to  remove 
these  to  prevent  their  contamination  in  the 
process  of  manufacture.  The  beets  are  thrown 
in  piles  and,  if  they  are  to  be  sent  to  the  factory 
immediately,  they  are  not  covered  up,  but  where 
the  beets  are  to  be  preserved  some  time  they 
are  put  into  piles  of  3  to  4  feet  in  diameter  and 
covered  with  a  layer  of  earth  varying  in  thick- 
ness from  6  to  24  inches.  This  latter  process 
is  termed  siloing  and  the  beets  thus  preserved 
remain  in  a  silo  until  the  factory  is  ready  for 
them.  The  beets  are  taken  to  the  factory  in 
carts  in  which  are  placed  nets,  so  arranged 
that  they  may  be  removed  by  machinery,  carry- 
ing with  them  the  entire  load  of  beets,  or  the 
beets  may  be  thrown  directly  into  the  cart  and 
at  the  factory  the  cart  is  driven  upon  an  ele- 
vated platform  and  the  beets  dumped  out. 
The  beets  are  next  thrown  into  a  large  tank 
filled  with  water  having  a  shaft,  provided  with 
fingers,  so  that  during  the  process  of  washing 
the  beets  are  kept  continually  _  agitated  and 
brought  near  where  fresh  water  is  flowing  into 
the  tank.  In  this  way  all  of  the  adhering  soil 
is  removed. 

From  the  washing  tanks  the  beets  are 
taken  by  an  elevator  and  carried  above  the 
diffusion  batterj-  and  dropped  into  a  slicing  ma- 
chine, where  they  are  cut  into  very  thin,  narrow 
pieces  so  that  when  the  chips  fall  they  will  not 
lie  too  compactly  one  upon  the  other.  The  chips 
are  conveyed  from  the  slicing  machine  to  a  hop- 
per with  a  funnel-shaped  tube  and  so  arranged 
that  it  may  be  rotated  or  moved  otherwise  to 
fill  the  cells  of  a  battery  arranged  in  a  circle  or 
in  "line."  The  battery  consists  usually  of  from 
12  to  14  cast  iron  cylindrical  cells  connected 
with  each  other  by  a  system  of  pipes  with  cocks 
between,  so  that  one  may  empty  and  fill  without 
interfering  with  the  operation  of  the  rest.  The 
extraction  of  the  sugar  consists  in  washing  the 
chipped  beets  with  hot  water  so  as  to  remove  the 
sugar.  The  battery  is  so  operated  that  the  water 
is  admitted  into  the  cell,  the  chips  of  which 
have  been  most  nearly  exhausted  and  passes  out 
at  the  cell  last  filled.  In  this  way  the  water 
is  made  to  do  its  maximum  work.  When  the 
beets  have  been  exhausted  of  the  sugar  the 
bottom  of  the  cell  is  opened  and  the  beets  dis- 
charged and  led  to  a  press  where  most  of  the 
remaining  water  and  sugar  are  pressed  out. 
The  pulp  cake  is  used  in  the  wet  condition  for 
cattle  food  or  it  may  be  dried  with  the  exhaust 
steam  so  it  can  be  preserved  for  the  same  pur- 
pose. It  may  also  be  used  to  spread  over  the 
land  and  serve  as  a  fertilizer. 

Carbonation. — The  purification  of  the  sugar 
solution  as  above  extracted  consists  of  the  ap- 
plication of  lime,  carbon  di-oxide,  and  sulphur, 
togetlier  with  settling  and  filtering.  The  use  of 
the  lime  followed  by  that  of  carbon  di-oxide  is 
termed  carbonation.  These  two  materials, 
lime  and  carbon  di-oxide,  are  obtained  by  burn- 
ing limestone  in  a  kiln  constructed  for  that  pur- 
pose at  the  factory.  The  limestone  is  decom- 
posed and  the  lirne,  mixed  with  water,  is  added  to 
the  sugar  solution  in  a  quantity  equal  to  2  or 


3  per  cent.  The  gas  is  led  from  the  lime  kiln 
through  water  to  wash  it  and  admitted  into  a 
large  cell  from  five  to  si.x  feet  in  diameter,  with 
a  capacity  of  from  4,000  to  6.000  gallons.  These 
cells  are  provided  with  steam  coils  so  the  solu- 
tion may  be  heated.  The  temperature  at  which 
the  carbonation  is  carried  on  is  80  to  90°  C. 
This  process  of  adding  lime,  then  charging  with 
carbonic  acid  gas,  is  repeated  two  or  three  times, 
depending  upon  the  quality  of  the  juice,  but 
after  the  first  treatment  the  juice  is  filtered  each 
time  before  repeating  the  carbonation.  Finally 
the  juice  is  treated  with  sulphur  di-o.xide,  which 
is  used  to  bleach  the  solution,  and  then  the  ex- 
cess of  this  gas  or  acid  is  removed  by  the 
addition  of  lime  and  the  juice  is  again  treated 
with  carbonic  acid.  Before  filtering  the  juice, 
it  is  allowed  to  settle  so  that  the  impurities  may 
collect  at  the  bottom  of  the  settling  tank.  The 
clear  liquid  is  drawn  off  and  filtered  by  gravity 
through  bags.  These  bags  are  arranged  in  pairs, 
a  large  bag  with  a  diameter  of  3  or  4  feet  is 
partially  folded  and  put  into  one  of  thicker  and 
stronger  material,  with  a  diameter  of  not  more 
than  12  to  18  inches.  When  the  bags  become 
filled  with  impurities  they  are  steamed  and 
washed  and  made  ready  for  another  operation. 
That  portion  of  the  solution  containing  the 
bulk  of  impurities  is  also  filtered  through  bags 
which  are  placed  in  a  filter  press  and  much  of 
the  liquid  removed.  The  press  cake  is  scattered 
over  the  field  and  used  as  a  fertilizer.  The  clari- 
fied juice  is  treated  the  same  as-  under  cane 
sugar. 

Molasses. —  The  molasses,  containing  40  to  50 
per  cent  of  sugar,  discharged  by  the  centrifugal, 
must  be  treated  for  the  sugar  which  it  contains, 
though  some  of  it  in  Louisiana  is  sold  to  mer- 
chants for  direct  consumption  as  table  molasses, 
to  confectioners,  and  to  glucose  mixers  for  the 
preparation  of  glucose  syrup.  Generally,  this 
molasses  is  re-cooked  over  and  over  again  until 
all  of  the  crystallizable  sugar  has  been  sepa-, 
rated.  The  first  re-boiling  yields  "second  sugar* 
and  "second  molasses,"  the  second  re-boiling, 
"third  sugar"  and  "third  molasses,"  etc.  Th" 
re-boiling  may  be  done  directly  in  the  vacuum 
pan  without  previous  treatment,  in  which  case 
5  to  10  per  cent  of  water  is  evaporated,  the 
boiled  mass  put  into  hot-room  cars  and  kept  at 
a  temperature  sufficient  to  maintain  the  masse 
cuite  in  rather  loose  or  limpid  state  for  from  one 
to  three  weeks,  or  put  into  large  cylindrical, 
slowly  revolving  drums  provided  with  a  proper 
supply  of  heat,  and  kept  in  these  for  three  to 
four  days  to  permit  crystallization  to  take  place 
in  motion.  In  either  case  the  masse  cuite  is 
returned  to  the  centrifugal  and  the  crystals  sepa-  ' 
rated  from  the  molasses.  The  practice  at  some 
factories  is  to  mix  the  molasses  with  hot  juice 
before  re-boiling,  while  others  put  it  into  elim- 
inating pans,  charge  it  with  steam,  dilute,  and 
re-clarify.  The  second  sugar  may  be  sold  to 
the  refineries,  but  as  it  falls  below  the  96-test 
sugar  (probably  the  most  profitable  grade)  it  is 
melted  in  the  hot  juice  and  turned  out  as  first 
sugar  of  the  test  above  mentioned.  The  second 
molasses  is  re-boiled  to  "string  proof,"  put  into 
large  magma  tanks  or  hot-room  cars  (  about  5  -x  S 
feet  and  3  to  4  feet  deep")  and  allowed  to  remain 
at  rest  from  4  to  6  months,  when  the  crystallized 
mass  is  subjected  to  centrifugaling.  The  third 
molasses    usually    contains    a    large    portion    of 
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impurities  which  may  make  it  unprofitable  to 
further  re-boil  it,  though  some  work  this  mo- 
lasses for  fourth  sugar.  All  the  above  grades  of 
sugar  recovered  by  re-boiling  may  be  worked 
back  into  a  first  sugar  or  sold  to  the  refineries. 
The  refuse  or  exhausted  molasses,  which  amounts 
to  from  4  to  5  gallons  per  ton  of  cane  crushed 
and  carries  2$  to  40  per  cent  sugar,  has  very 
little  value  in  the  market.  Some  of  it  is  fed 
to  stock,  some  consumed  by  distillers,  some  used 
as  a  fertilizer,  and  some  utilized  as  fuel,  but 
a  vast  amount  of  it  is  discharged  into  the  nearest 
stream. 

The  molasses  from  the  beet  is  worked  over 
again,  and  finally,  in  some  factories,  diluted, 
treated  with  powdered  quicklime,  which  forms 
a  sucrate  of  lime  at  low  temperatures,  and  this 
sucrate  is  decomposed,  with  carbon  di-oxide, 
filtered  and  evaporated  to  obtain  sugar.  The 
final  disposition  of  the  beet  molasses  is  also 
unprofitable. 

Refining. —  The  refining  of  sugar  consists  in 
washing,  melting,  purifying,  evaporating,  and 
re-crystallizing.     Some     factories     in     Louisiana 


erty  of  decolorizing  and  it  is  then  sold  to  the 
fertilizer  manufacturer  for  the  manufacture  of 
acid  phosphates.  The  refuse  molasses  is  used 
for  making  alcohol,  for  culinary  purposes,  and 
to  some  extent  for  making  lampblack  and  shoe 
pohsh. 

Comparison  of  Cane  and  Beet  Sugar. —  When 
high!}'  refined,  no  one  can  distinguish  between 
cane  and  beet  sugar  as  they  are  one  and  the 
same  thing.  Between  the  crude  or  raw  beet 
and  cane  sugars  there  is  a  great  difference,  the 
latter  being  edible  while  the  former  is  not,  as  it 
possesses  a  very  disagreeable  odor  and  taste. 
Cane  sugar  molasses  is  good  for  culinary  pur- 
poses, beet  sugar  molasses  is  not.  Cane  juice 
contains  "glucose"  (reducing  sugars),  but  beet 
juice  does  not,  though  the  latter  contains  raflSnose 
and  the  former  does  not.  In  Louisiana  about  20 
tons  per  acre  is  an  average  cane  crop,  and  15  to 
16  an  average  beet  crop  in  the  United  States. 
Cane  is  worth  $.3  to  $4  per  ton,  and  beets  $4  to 
$4.50.  Cane  costs  $30  to  $35  per  acre  and  beets 
$25  to  $30.  The  sucrose  content  will  vary  in 
Louisiana  from  10  to  16  per  cent,  and  from  12 
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turn  out  two  or  three  grades  of  refined  sugar 
or  sugar  that  is  sold  direct  to  the  trades,  but 
as  the  process  used  by  them  for  refining  consists 
chiefly  in  washing  with  water,  with  a  solution 
of  tin  chloride,  ultramarine,  or  phosphoric  acid, 
it  is  expensive  because  of  the  large  portion  of 
the  sugar  that  is  dissolved  while  washing  in 
the  centrifugal  machine.  "White  clarified,"  "yel- 
low clarified"  and  granulated  sugars  are  the 
grades  referred  to,  but  the  amount  of  these 
turned  out  is  decreasing  every  year.  The  chief 
difference  between  refining  and  manufacturing 
of  sugar  is  in  the  method  of  clarification.  This 
is  similar  in  almost  every  respect,  except  in  the 
refinery,  the  sugar  solution,  after  melting  and 
chemical  treatment,  and  filtering,  is  filtered 
through  "bone  black"  or  bone  charcoal.  This 
substance  has  tlie  property  of  decolorizing  the 
sugar  solution  which  leaves  these  filters  in  an 
almost  colorless  condition.  Tlie  evaporation 
and  crystallization  are  carried  out  in  the  same 
way  as  in  manufacturing.  The  bone  charcoal 
soon  loses  its  power  to  decolorize  and  is  then 
|i  revivified  by  burning  out  the  absorbed  material 
in  specially  constructed  retorts.  The  bone  black 
will  finally  be   exhausted   of   its   valuable   prop- 


to  18  per  cent  in  the  beets  in  tlie  United  States. 
The  cost  of  the  production  of  a  ton  of  sugar  is 
$60  to  $75,  whether  from  cane  or  beets. 

Palm  Sugar. —  The  palm  sugar  industry  of 
India  is  a  very  old  one,  but  insignificant  com- 
pared with  the  sugarcane  industry  of  that  coun- 
try. A  fair  estimate  places  the  annual  produc- 
tion of  palm  sugar  about  100,000  tons  of  2,204.5 
pounds.  The  sugar  palms  are  planted  on  dry 
land,  and  one  pl;niling  will  produce  sugar  from 
5  to  25  years.  Tlie  sugar  season  is  from  No- 
vember to  February.  Tlie  sugar  is  obtained  by 
tapping  the  tree.  The  tapping  consists  in  mak- 
ing a  triangular  hole  in  the  tree,  into  which 
the  sap  is  collected.  The  sap  is  withdrawn  from 
the  tree  by  means  of  a  spile  in  a  hole  bored 
beneath  and  inclined  upward  to  the  sap  recep- 
tacle. Through  this  spile  the  sap  runs  out  and 
is  collected  in  cartheiuvare  vessels.  The  spile 
is  generally  made  of  bamboo  cane.  The  flow  of 
sap  is  more  rapid  at  iiiglil  than  in  the  day  and 
the  cooler  the  night  the  greater  the  flow.  A 
large  tree  will  yield  from  ,^0  to  40  pounds  of 
sugar  annually  and  800  trees  is  considered  a 
valuable  possession.  The  sap  is  collected  daily, 
mixed  with  a  little  lime,  and  evaporated  in  open 
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vessels  in  a  very  crude  way.  Tlie  boiling  is 
continued  until  the  sap  is  a  thick  syrupy  con- 
sistency or  until  it  forms,  on  cooling,  a  solid 
mass.  The  solidifying  or  the  last  stages  of  evap- 
oration is  sometimes  accomplished  by  exposure 
to  the  hot  sun  in  that  climate.  The  syrup  is 
sometimes  sold  under  the  name  of  date-honey. 
This  has  been  known  for  a  very  long  time  as 
an  article  of  commerce. 

Mafic  Sugar.— The  variety  of  maple  tree 
(Acer  barbatitm)  is  the  one  from  which  sugar  is 
chiefly  obtained.  This  tree  grows  wild  in  the 
forest  or  is  cultivated,  in  Ohio,  Indiana,  New 
York,  Vermont,  and  other  northeastern  States 
and  to  some  extent  in  Canada.  It  is  only  within 
the  last  few  decades  that  the  trees  have  been 
cultivated  to  any  great  extent.  A  tree  is  30  to  40 
years  old  before  it  yields  the  maximum  amount 
of  sugar.  A  short  tree  with  broad,  spreading 
branches  is  said  to  produce  larger  yields  and 
richer  quality  of  sap  that  the  tall  ones  with  less 
foliage.  The  sugar  period  is  from  January  to 
April.  The  sap  begins  to  flow  at  the  break-up 
of  winter.  So  in  one  section  the  sap  may  flow 
as  early  as  January  while  in  the  colder  sections 
it  may'  not  flow  before  March.  The  flow  lasts 
from  six  weeks  to  two  months.  The  sap,  or 
sugar,  may  be  extracted  from  the  tree  in  a  man- 
ner similar  to  that  of  extracting  it  from  the 
palm,  but  the  triangular  hole  has  proved  to  be 
more  injurious  than  a  small  round  hole.  The 
general  custom  is  to  bore  two  to  four  holes  in 
a  tree,  from  two  to  four  feet  above  the  ground, 
with  a  three  quarter  inch  auger.  Tkese  holes  are 
placed  to  southern  exposure  and  are  slightly 
inclined  upward.  In  the  hole  is  arranged,  water- 
tight, a  spile  made  of  wood  or  metal  on  which 
a  tin  pail  or  wooden  bucket  is  hung  to  catch 
the  sap.  The  flow  of  sap  ceases  with  the  bud- 
ding of  the  tree.  The  sap  is  a  very  pure  sugar 
juice  containing  from  2  to  4  per  cent  of  sugar, 
the  average  being  about  3.5  per  cent.  The  sap 
contains,  in  addition  to  the  sugar,  other  sub- 
stances in  solution,  some  of  which  are  of  an 
aromatic  nature  and  these  latter  give  to  maple 
sugar  its  splendid  flavor  for  which  it  is  so  highly 
prized  as  a  material  for  making  table  syrup. 
The  fact  that  the  sap  is  of  such  a  high  degree 
of  purity  makes  the  manufacture  of  maple  sugar 
very  simple.  The  sap  collected  in  the  pails  is 
poured  through  a  strainer  into  a  storage  tank. 
From  this  tank  the  sap  is  drawn  into  vats  or 
pans,  usually  made  of  Russia  iron.  2.5  feet  wide 
and  about  5  feet  long.  These  pans  are  set  on 
grate  bars  in  brick  furnaces.  The  fuel  used  is 
wood,  one  cord  of  which  is  sufficient  to  evapo- 
rate the  water  from  100  pounds  of  sugar.  The 
sap  is  evaporated  with  but  little  or  no  clarifica- 
tion except  the  removal  of  the  scum  as  it  rises 
to  the  top  during  the  process  of  boiling.  The 
cooking  is  continued  until  the  sap  is  of  a  .syrupy 
consistency  or  until  it  begins  to  grain ;  in  the 
former  case  it  is  sold  as  syrup,  in  the  latter,  it 
is  stirred  while  cooling  in  order  to  produce  a 
soft  granular  sugar  which  is  put  on  the  market 
and  sold  for  making  table  syrup.  The  annual 
production  is  estimated  at  15,000  to  20.000  tons. 

Sorghum  and  Maice  Sugar. —  Many  experi- 
ments have  been  made  to  produce  sugar  from 
sorghum,  but  in  all  the  results  have  not  been 
profitable.  There  is  now  very  little,  if  any.  sugar 
made  from  sorghum,  though  there  is  consider- 
able  syrup.      Maize   contains   9   to    12  per   cent 


sugar,  but  impurities  along  with  it  have  not  been 
successfully  understood  and  no  method  exists 
by  which  this  sugar  can  be  profitably  extracted. 
Commerce. —  The  sugar  trade  of  the  world 
has  become  so  great  that  international  agreement 
has  been  necessary  to  regulate  it.  European 
countries  for  quite  a  number  of  years  have  paid 
directly  and  indirectly  bounties  to  sugar  pro- 
ducers and  refiners  on  their  exports.  This  en- 
couraged and  abnermally  developed  the  sugar 
industry  in  some  countries  and  depressed  it  in 
others.  The  bounties  placed  the  price  of  sugar 
so  high  that  the  poorer  people  in  bounty-paying 
countries  could  not  afford  it  and  so  low  in  many 
non-bounty-paying  countries  that  the  industry 
was  no  longer  profitable  to  producers.  A  move- 
ment was  started  in  England  in  1887  to  correct 
this  evil.  A  convention  representing  Austria, 
Belgium,  Germany,  Great  Britain,  Italy,  the 
Netherlands,  Russia,  and  Spain,  met  in  London, 
30  Aug.  1888,  and  passed  a  resolution  to  guaran- 
tee "that  no  open  or  disguised  bounty  shall  be 
granted  on  the  manufacture  or  exportation  of 
sugar."  France  would  not  enter  the  agreement 
because  the  United  States  would  have  nothing 
to  do  with  it.  There  was  no  ratification  of  this 
convention,  though  it  should  have  taken  place 
I  Aug.  1890.  The  bounties  paid  by  Germany 
and  Austria-Hungary  were  reported  to  be  about 
$16  per  ton,  and  this  was  approximately  doubled 
in  1896.  Renewed  efforts  were  then  made  to 
break  up  the  bounty  system  and  this  was  practi- 
cally accomplished,  temporarily  at  least,  in  Brus- 
sels, I  March  1902,  after  eight  sittings  of  an 
international  convention.  This  was  the  eighth 
European  Sugar  Bounty  Conference  since  one 
held  in  Paris  in  1862.  Germany.  Austria-Hun- 
gary, Belgium,  Spain,  France,  Great  Britain, 
Italy,  the  Netherlands  and  Sweden  were  repre- 
sented in  the  convention  of  igo2.  The  following 
is  a  summary  of  the  principal  articles  passed 
upon  by  that  convention : 

.Article  i.  The  high  contracting  parties  agree,  from 
the  date  of  putting  in  force  this  present  convention,  to 
suppress  the  direct  and  indirect  bounties  which  might 
benefit  the  production  or  export  of  sugar,  and  not  to 
establish  bounties  of  this  kind  during  the  whole  dura- 
tion of  this  convention.  The  agreement  applies  to  con- 
fectionery, chocolate,  and  all  analogous  products,  con- 
taining sugar  artificially  incorporated  in  a  notable  pro- 
portion: and  to  all  advantages  resulting  indirectly  or 
directly  for  producers  from  fiscal  legislation,  including: 
<o)  direct  bounties  granted  to  exports:  (b)  and  to  pro 
duction;  (c)  total  or  partial  exemption  from  taxation  as 
to  any  part  of  the  output:  (d)  advantages  derived  from 
excessive  yield:  (c)  and  from  the  exaggeration  of  draw- 
back: (f)  and  from  any  surtax  in  excess  of  the  rate 
fixed  by  article  3. 

2.  Sugar   factories  and  refineries  of  all   kinds  are  to 
be    placed    in    bond    and    worked    under    the    continuous.j 
supervision  of  revenue   officers:   and  finished  sugars  are! 
to  be  stored  in   bonded  warehouses.  1 

3.  The  surtax  is  limited  to  a  maximum  of  6  francal 
pei  100  kilogrammes  (2s.  s.ssd.  per  cwt. ;  or  £2.  8s.  sd.  J 
per  ton)  for  refined  and  assimib.ble  sugars;  and  5  francs  ■ 
.so  centimes  per  100  kilogrammes   (25s.  8d.  per  cwt.,  or 

£2,  4S.  8.5d.  per  ton)  for  other  sugars.  The  surtax  is 
the  difference  between  the  rate  of  duty  imposed  on  im- 
ported foreign  sugar  and  the  rate  of  duty  or  tax  im- 
posed on  the  home  product.  The  provisions  of  this 
article  do  not  apply  to  import  duties  on  sugar  imposed 
by  countries  that  do  not  produce  sugar,  nor  to  the  by- 
products  of   sugar   manufacturing  or  sugar   refining. 

4.  Tbe  high  contracting  parties  agree  to  impose  a 
special  _  duty  on  the  importation  into  their  respective 
territories  of  sugars  from  countries  that  grant  bounties 
either  on  production  or  export.  This  duty  shall  not  be 
less  than  the  amount  of  the  bounties  direct  or  indirect 
granted  in  the  country  of  origin  and  each  of  the  parties 
reserves  the  right  to  prohibit  the  importation  of  boun-j 
tied  sugars.  In  order  to  compute  the  advantages  which! 
may   be   derived    from    the   imposition    of   an   excessive! 
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i>ur[ax  as  specified  in  paragraph  5  of  article  i,  the  sur- 
tax, at  the  agreed  rate  fixed  hy  article  3,  is  deducted 
from  such  excessive  surtax,  and  the  half  of  the  differ- 
ence IS  considered  to  represent  bounty.  A  permanent 
commission,  instituted  by  article  7,  will  have  the  right, 
on  the  demand  of  a  contracting  party,  to  revise  the  rate 
imposed  in  excess. 

5.  'Hie  high  contracting  parties  agree  to  admit,  at  the 
lowest  rate  of  import  duty,  sugars  of  any  of  the  con- 
tracting countries,  or  of  any  colonies  or  possessions, 
belonging  to  them  that  do  not  grant  bounties,  and  to 
which  the  obligations  imposed  by  article  8  apply. 

6.  Spain,  Italy,  and  Sweden  are  exempt  from  articles 
I,  2,  and  3  as  long  as  they  do  no*  export  sugars. 

10.  The  convention  to  come  into  force  i  Sept.  1903 
remain  five  years  from  tha^  date;  and  thenceforward 
(in  case  no  state  denounces  it,  12  months  before  i  Sept. 
1908)  it  will  remain  fo-  3.  year  and  so  on  from  year  to 
year.  The  denunciation  will  only  have  effect  on  the 
party  making  it. 

12.  The  convention  shall  be  ratified  at  Brussels  on 
or  before  i    Feb.   1903. 

The  effect  of  this  international  agreement  in 
Europe  has  already  practically  shut  off  impor- 
tations of  sug^ar  from  that  country  to  the  United 
States,  which  produced  (including  its  posses- 
sions. Hawaii,  Porto  Rico,  and  the  Philippine 
Islands)  about  1,000,000  long  tons  in  1903.  The 
consumption  of  the  United  States  is  2,500,000 
to  3,000,000  tons.  Cuba's  production  for  1903  is 
about  1,000.000.  Cubans  crop  for  1903  is  an  in- 
crease of  about  14  per  cent  over  its  crop  of  1902. 
Thus  it  will  be  seen  that  the  United  States  and 
its  possessions,  including  Cuba,  could  easily 
supply  the  demand  for  sugar  in  the  United 
States. 

Duty  on  Cuban  Sugar  Imported  into  the 
United  States. —  On  17  Dec.  1903  the  United 
States  enacted  a  law  regulating  the  duty  on 
Cuban  sugar.  The  rates  per  100  pounds  are  as 
follows : 


Test 

Old  Rates 

New   Rates 

$  .95 
1.44 
1.685 

$  .76 

1.152 

1.348 

1.560 

Sugar  Production. —  Mulhall  gives  the  fol- 
lowing estimate  of  the  production  of  cane  and 
beet  sugar  in  the  world  in  Engli.sh  tons  from 
1840-1898;  and  Willett  and  Gray,  New  York, 
for  the  following  years : 


Cane, 

Beet, 

Total 

Years 

tons 

tons 

tons 

1840   

1,100,000 

50,000 

1,150,000 

1850   

1,200,000 

200,000 

1,400,000 

i860    

1,830,000 

400,000 

2,230,000 

1870   

1,850,000 

900,000 

2,750,000 

1880    

1,860,000 

1,810,000 

3,670,000 

1890    

2,580,000 

2,780,000 

5,360,000 

1897    

2,430,000 

4,780,000 

7,210.000 

1898    

2,850,000 

4,650,000 

7,500.000 

2,839,500 

5,608,544 

8.448,044 

3,657,416 

6,066,939 

9,724.355 

1902    

4,070,282 

6,923,487 

10,993.769 

1903    

4,ll8,0S9 

5. 717.332 

9.835.391 

Summary  of 
Production 

Crop    1901—2 
long    tons 

Aver.      crop      for 
1894-1901 
long  tons 

Cane    sugar 

Beet    sugar 

3.232,000 
6,941,049 

7,619.228 
5,880.681 

Total             

IS.<73>049 

13.499.909 

The  Caxe  and  Beet  Sugar  Crops  of  the 
World  for  1901-2  with  Average  of  Crops 
FOR  Seven  Preceding  Years. 


A.     cane  sugar. 

(Compiled  from  the   U.   S.  Monthly  Summary  of  Com- 
merce and  Finance.) 


Africa  — 

i^gypt 

Mauritius   

Reunion    

Natal  

Total   in  Africa 

America  — 

Argentina   

Brazil     

British    Colonies  — 

Trinidad     

Barbados     

Jamaica    

Antigua  and   St.   Kitts. . 

Demtrara     

Lesser  Antilles   

Total   in   British  Colonies. 

Costa  Rica 

Cuba    

DaHish  Colony,  St.  Croix. 
Dutch  t'olony,  Surinam.. . 
French    Colony  — 

Martinique    

Guadeloupe 

Total  in  French  Colonies.. 

Ecuador    

Guatemala    

Haiti   and  Santo  Domingo. 

Mexico    

Nicaragua   

Peru    

Salvador    

United  States — 

Louisiana    

Hawaiian    Islands 

Porto  R'\co   

Total  in  United  States...^. 
Venezuela     

Total  in  America 

Asia  — 

British  India  Independen- 
cies   

China    

Japan  and   Formosa 

Dutch  Colony  of  Java.... 

Siam    

United  States  Possessions, 
Philippines   

Total  in   Asia 

Australia  and  Polynesia  — 
British  Colonics  — 

I'iji    Islands 

New   South  Wales 

Queensland 

Total   in   Australia 

Europe  — 

Spain  —  Total    

Summary  — 

Africa    

America    

Asia     

Australia  and  Polynesia. 

Europe    

Total   production    cane   sugar 
in  the  world 


Crop  i9oi-2,L  Aver,  crop 
(Tons  of  Ifor  7  years, 
2,240  lbs.)  end.  1900-1. 
Tons. 


95.000 

145,000 

35)000 

26,000 

301,000 


1 15,000 
215,000 

50,000 
60,000 
30,000 
25,000 
95,000 
8,000 

268,000 

1,500 

875,000 

13,000 

6,000 

32,000 
35tOOO 

67,000 

7,000 

9,000 

45.000 

95.000 

3.500 

105,000 

27,000 

290,000 
300,000 
100,000 
690,000 
300 

2,544,000 


3,250,000 

1,000,000 

93,000 

765,000 

7,000 

70,000 

5,185,000 


33.000 

19,000 

117,000 

169,000 


33.000 

301,000 
2,544,000 
5,185,000 

169,000 
33.000 


8,232,000 


91,898 

150,449 
37.764 
^0,745 

300,856 


110,394 
206,028 

52,153 
47.992 
29.143 
23,386 
94.826 
8,000 

255,500 

565 

443.309 
11,151 
6.000 

32,519 
40.342 

72,861 

6,000 
7,000 
46.400 
32.715 
2,036 
82,927 
22,000 

257.142 

227,839 

54.721 

539.702 

715 

1,795-743 


3,500,000 

1,000,000 

87.768 

612, 9or 

70c 

129.653 
5.337.306 


30,71s 
27,072 
106,498 

164.285 


21,038 

300.856 
1.795.743 
5.337.306 

164,285 
21,038 

7,619,228 
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E.    BEET   SUGAR. 


1895-6 
Tons 


1896-7 
Tons 


1897-8 
Tons 


1898-9 
Ions 


Austria-Hungary 

Belgium    

Denmark    

France   

Germany    

Holland    

Italy    

Russia   

United  States   . . 
Other   countries. 

Total    


1,039,145 

240,103 

48,155 

779.994 

1,815,452 

83,260 

2,057 

605,337 

30,000 

103,334 

4,746,837 


778,926 
232,070 

47,887 

675,305 

1,589,602 

101,142 

2,60s 

700,849 

40,000 
103,378 

4,257,764 


919,256 
283,460 

52,422 

740,203 

1,807,529 

171,455 

2,263 

717,158 

39.684 
145.099 

4.878.529 


81S.532 
261,206 

38.661 

808,264 

1.823,592 

'23,674 

3,816 

272,057 

34,453 
150,669 

4,789,924 


1,034,686 

240,163 

43.215 

917,021 

1,694,525 

147.398 

5,878 

763,809 

62.826 

156.719 


4.966,240 


1899—1900 
Tons 


1900— I 
Tons 


1901— 2 
Tons 


Average  for  7 
years,  1 894— 
1901.     Tons 


Austria-Hungary 

Belgium    

Denmark    

France   

Germany    

Holland    

Italy    

Russia  

United  States  . . 
Other   countries 

Total   


1.090.509 
298,083 

54,757 

962,406 

1,770,223 

168,328 

22.746 
891.431 

82.736 
178.794 

5,520,013 


1,076,764 

327,858 

49,676 

1,151,851 

1,952,846 

175,268 

59,175 

904,325 

124,859 

253,257 

6,075,879 


1.299,154 

344,472 

56,861 

1,181,050 

2,263,670 

196,841 

79,271 

1,082,630 

iSc.ooo 

257,100 

6.941.049 


822,545 

268,992 

47,826 

845,292 

1,779,110 

139,218 

14,077 

758,566 

59,222 

155,893 
5,880,681 
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SUGAR  CONSUMED   IN   THE  UNITED    STATES  VARIOUS    YEARS      FROM      189O-I9O2. 
(Prepared  by  the   Bureau  of  Statistics  of  the  Treasury  Department.) 


Calendar 
year 

Refined  prod- 
uct of  import- 
ed sugar,  tons 

-T 

Manufac- 
tured from 
imported            lane, 
molasses.            t°"S 
tons 

1 

Maple, 
tons 

■ 

Beet, 
tons 

r" 

Sorghum 

and  others, 

tons 

,  . 1 

Total  tons 

Consump- 
tion per 

capita. 

pounds 

1S90    

1895    

1897   

1898   

1899   

1900   

1901    

1902    

1.257,292 
1.572,438 
1,715.607 
1,708,937 
1,844.642 
1.950,014 
1,932,330 
2,092.657 

52.282 

13.000 

150 

1.700 

5,200 

7,647 
17,977 

.23,600 

336,506 
324,506 
310,537 
252,812 
1 60,400 

174,450 
292,150 
296,000 

25,000 
7,500 
5,000 
5,000 
5,000 
5,000 
5,000 
5,325 

2,Soo 
30,000 
39,864 
34.453 
62,826 
82.736 
124,859 
148,526 

1,500 
300 

1,476,377 
1,949,744 
2,070.978 
2.002.902 
2,078.068 
2,919.848 
2,372,316 
2.566.108 

52.8 
63-4 
64.8 
61.5 
62.6 
65.2 
64.4 
72.8 

Country 


United   Kingdom 

United  States 

Switzerland    

Denmark   

Sweden  and  Norway. 

France    

Germany    

Netherlands    

Belgium 

Austria-Hungary   . . .  . 

Portugal    

Russia    

Spain    

Turkey 

Rumania    

Greece   

Bulgaria 

Italy 

Servia    


Con- 
sump- 
tion, 
per 
capita 


.6 


8.0 
7.8 
7.2 
6.7 
6.0 
5.3 


Prices   per  pound 


Raw 


2.0 

2.03 

2.0 

I-S7 

3-35 

3-00 

3.0 

4-5 

3-7 

3.5 

4.14 

3-4 

4.0 

2.7 


6-3 


Refined 


2.25 

2.5 

2.176 

2.42 

2.2 

4-57 

3-4 

50 

4-35 

3.85 

5-27 

4.27 

4.74 

3-0 

5-5 

3.7 

3-4 

6.85 

3-5 


Levi   W.   Wilkinson, 
Professor   of  Industrial   and   Sugar   Chemistry, 
Tulane  University. 


Sugar  of  Lead.      See  Lead. 

Sugar  Loaf,  The,  an  isolated,  conical  hill, 
rising  from  the  east  bank  of  the  Hudson  River, 
a  short  distance  below  Garrisons.  It  is  at  the 
north  entrance  to  the  Highlands,  about  57  miles- 
north  of  New  York. 

Sugar  Maple.     See  Maple. 

Suggestion,  in  psychology,  a  term  which  in 
its  widest  sense  signifies  an  intimation,  a  hint, 
a  prompting,  the  abrupt  introduction  of  an  idea 
into  consciousness.  It  is  also  employed  as  syn- 
onymous with  association.  But,  more  specific- 
ally, it  is  a  method  of  effecting  belief,  whether 
the  conditions  of  the  subject  be  normal,  or 
abnormal,  as  in  the  case  of  hypnotism  (q.v). 
Under  normal  conditions,  this  belief  may  be 
manifested  as  a  conviction  arrived  at  by  reason- 
ing, as  in  the  case  of  the  acceptance  of  a  series 
of  logical  arguments :  or  it  may  be  mere  acqui- 
escence in  what  deliberation  would  show  to  be 
false.  Psychologists  disagree  as  to  the  means 
by  which  suggestion  may  effect  belief  under 
abnormal  conditions  (for  example,  those  of 
hypnotism).    Lipps  holds  that  the  critical  facul- 
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ties  of  the  hypnotized  subject  are  kept  in  abey- 
ance, and  he  is  therefore  incapable  of  making 
opposition  and  thereby  destroying  the  belief. 
VVundt  contends  that  the  consciousness  of  the 
subject  is  limited,  no  ideas  entering  save  those 
directly  aroused.  Such  ideas  are  therefore  freed 
from  contradiction,  and  have  a  special  or  hy- 
pera:sthctic  force.  When  belief  persists  for  a 
time  after  hypnotic  conditions  have  ceased  to 
exist,  and  ultimately  takes  effect,  such  form  is 
called  post-hypnotic  suggestion.  Consult :  Wundt, 
<Philosophische  Studien,'  Vol.  VIII.  (1893); 
Lipps,  'Zur  Psychologie  der  Suggestion'  (1897). 

Suicide,  the  act  of  intentionally  destroying 
one's  own  life,  whether  sane  or  insane  —  the  act 
in  itself,  accompanied  by  the  purpose,  is  suicide; 
the  condition  of  sanity  or  insanity  bears  on  the 
question  of  responsibility.  In  considering  the 
causes  which  lead  to  suicide  it  may  be  well  to 
mention  the  motives  which  deter  from  it.  First 
of  all  is  the  natural  love  of  life,  which  leads  even 
condemned  criminals,  perhaps  awaiting  death 
by  torture,  to  cling  to  the  few  hours  or  days 
remaining  to  them.  This  love  of  life  is  in  the 
very  nature  of  all  living  beings,  and  it  is  not 
always  or  even  usually  to  be  measured  by  the 
apparent  value  of  existence  to  the  individual.  It 
is  at  least  as  strong  in  the  Digger  Indian  or  the 
Kongo  negro  as  in  the  civilized  and  well-to-do 
resident  of  America  or  Europe.  There  is  next, 
among  the  more  intelligent,  whether  religiously 
inclined  or  not,  the  sense  of  duty  to  others ; 
among  the  strictly  religious,  there  is  the  dread 
of  punishment  beyond  the  grave,  and  statistics 
indicate  that  this  is  a  potent  and  prevalent  deter- 
rent from  self-destruction. 

Suicide  is  not  in  itself  a  sign  of  weakness 
of  intellect.  There  were  periods  of  depression  in 
the  Revolutionary  struggle  when  Washington 
was  despondent  almost  to  the  point  of  welcom- 
ing death,  and  Bismarck  once  contemplated 
suicide.  Napoleon,  after  his  first  overthrow,  at- 
tempted suicide  by  taking  poison.  Hannibal  com- 
mitted suicide.  Herndon,  Abraham  Lincoln's 
law  partner,  relates  that  after  the  death  of  Miss 
Rutledge,  whom  Lincoln  loved,  his  friends 
watched  him  closely  for  fear  that  "the  dark  and 
gloomy  weather  might  produce  such  a  depression 
of  spirits  as  to  induce  him  to  take  his  own  life." 
Instances  might  be  multiplied  of  the  world's 
greatest  men  who  either  committed  suicide,  or 
attempted  it,  or  were  on  the  brink  of  it. 

Although  there  are  no  statistics  for  compari- 
son, yet  the  observations  of  trustworthy  narrators 
indicate  that  suicide  is  very  much  more  common 
among  Asiatics  than  among  Western  nations. 
Arthur  II.  Smith,  D.D.,  says  there  are  parts 
of  China  in  which  young  girls  Iiand  themselves 
into  a  secret  league  to  commit  suicide  within 
a  certain  time  after  they  have  been  betrothed  or 
married,  that  the  practice  of  suicide  "is  adopted 
even  by  children,  and  for  causes  relatively  trif- 
ling. At  times  it  appears  to  spread  like  the 
smallpox,  and  the  thirst  for  suicide  becomes 
virtually  an  epidemic."  China  is  probably  the 
only  country  in  the  world  in  which  criminals  are 
permitted,  or  rather  directed,  as  an  act  of  special 
grace,  to  commit  suicide.  Before  the  Japanese 
adopted  civilized  methods,  and  abolished  their 
old  barbarous  customs,  suicide  was  also  very 
prevalent  among  them,  the  usual  form  being 
known  as  "hari  kari,"  the  victim  disemboweling 
himself   with    knife   or    sword.      In    India   vast 


numbers  of  fanatics  sought  death  under  the  car 
of  Juggernaut,  and  widows  on  the  funeral  pyres 
of  their  husbands,  until  the  British  authorities 
put  a  stop  to  these  practices. 

It  is  yet  an  undecided  question  whether  edu- 
cation fosters  the  tendency  to  suicide  or  not. 
It  cannot  be  alleged  that  education  has  anything 
to  do  with  the  epidemics  of  suicide  among  Chi- 
nese women.  On  the  other  hand,  it  is  easy  to 
suppose,  and  statistics  appear  to  support  the 
presumption,  that,  other  things  equal,  a  preva- 
lence of  materialism,  a  disbelief  in  things  super- 
natural, and  consequent  loss  of  assurance  that 
privations  and  sufferings  here  are  to  be  recom- 
pensed by  an  eternity  of  happiness  hereafter, 
tend  to  make  men  tired  of  life  and  willing  to 
anticipate  by  a  few  years  their  inevitable  destiny. 
Bismarck  said  that  "if  this  world  were  the  end 
of  all,  it  would  not  be  worth  the  dressing  and 
the  undressing."  So  far,  therefore,  as  education 
helps  to  promote  materialism,  it  promotes  suicide. 
At  the  same  time  it  is  to  be  remembered  that  such 
men  as  Tyndall  and  Darwin,  who  were  avowedly 
in  discord  with  accepted  religious  tenets,  re- 
garded it  as  a  duty  and  a  pleasure  to  live  and 
do  their  share  of  life's  work. 

Professor  Bailey,  of  the  Social  Science  De- 
partment at  Vale,  after  examining  10,000  cases  of 
suicide,  arrived  at  the  following  conclusions : 

"Three  and  one  half  males  commit  suicide  to 
every  female.  From  30  to  40  is  the  popular 
suicide  age,  and  the  married  are  more  apt  to 
do  away  with  themselves  than  the  single. 
Among  the  single  the  maximum  number  of  cases 
is  between  20  and  30;  among  married  persons 
between  30  and  40;  among  widowers,  between 
60  and  70,  and  among  divorced  persons  the  same. 
In  this  country  shooting  is  the  favorite  method 
of  suicide,  poisoning  being  a  close  second.  Hang- 
ing is  more  popular  in  northern  Europe,  and 
drownings  in  southern  countries.  In  Maine  most 
of  the  suicides  hang  themselves ;  in  the  cities 
they  jump  from  buildings  or  bridges,  poison 
themselves  or  turn  on  the  gas;  in  the  South  they 
shoot  themselves.  Women  drown  themselves, 
use  poison  and  gas.  Women  as  a  rule  commit 
suicide  in  such  a  way  as  to  avoid  injuring  their 
features.  Young  persons  seem  to  prefer  poison ; 
the  middle  aged  shoot  themselves  and  older  peo- 
ple hang  themselves.  Despondency  leads  as 
the  cause  of  suicides  in  America." 

New  York  is  the  only  American  State  in 
which  attempted  suicide  is  prosecuted  as  a  crime. 
In  England  attempted  suicide  is  also  criminal, 
and  the  body  of  a  person  found  to  have  com- 
mitted suicide  while  sane  is  debarred  from  Chris- 
tian burial.  The  feelings  of  relatives  are  almost 
invariably  spared,  however,  both  in  .Xmerica  and 
England,  by  a  verdict  of  the  coroner's  jury  that 
the  act  was  the  result  of  insanity. 

Suidae,  su'i-de,  the  family  which  includes 
the  pigs  (genus  Siis)  and  other  relatives,  char- 
acterized by  the  rooting  snout,  bristly  coat,  large 
and  low  hind  hoofs,  peculiar  dentition  and  other 
common  features.     See  Hoos. 

Suidas,  su'I-das,  Greek  lexicographer  of 
the  loth  or  nth  century.  He  wrote  a  lexicon 
which  forms  a  kind  of  cyclopaedia  and  diction- 
ary, giving  explanations  of  words,  and  notices  of 
persons,  places,  etc.,  in  alphabetical  order. 

Suir,  shoor,  a  river  in  Ireland,  rises  in  the 
Slieve-Bloom   Mountains,   in   the   north   of  Tip- 
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perary;  flows  first  in  an  irregular  course  south 
through  that  county,  passuig  Cahir ;  then  turns 
north,  flows  east,  forming  the  boundary  between 
Tipperary  and  VVaterford  ;  then  circuitously  east- 
southeast,  forming  the  boundary  between  Water- 
ford  and  Kilkenny,  and  passing  the  towns  of 
Clonmel  and  Carrick ;  and  after  a  course  of 
about  80  miles  unites  with  the  Barrow  to  form 
the  estuary  of  Waterford  harbor.  It  is  navigable 
by  vessels  of  500  tons  to  Waterford,  and  by 
large  barges  to  Clonmel. 

Suisun  (soo-e-soon')  Bay.  See  S.\n 
Francisco. 

Sukkur,  suk'kur,  India,  a  town  of  Bombay, 
in  the  Shikarpur  district  of  Sind,  on  the  right 
bank  of  the  Indus,  opposite  Rohri,  with  which 
it  is  connected  by  the  great  cantilever  bridge 
of  the  Northwestern  Railway.  It  has  public 
ofiices,  a  civil  hospital,  dispensary,  and  an  Anglo- 
vernacular  school.  A  considerable  local  and 
transit  trade  is  carried  on,  but  no  special  manu- 
facturing industries.     Pop.    (1901)    3i>3i6. 

Suleiman  Pasha,  soo-la-miin'  pash'a,  Turk- 
ish military  officer:  b.  1840;  d.  11  Aug.  1892. 
After  entering  the  army  he  was  made  a  rnajor 
in  1867;  colonel  in  1873,  and  general  of  brigade 
in  1874.  In  1876  he  distinguished  himself  as 
commander  against  the  Servians.  When  the 
Russians  declared  war  (1877)  against  Turkey 
Suleiman  checked  them  at  Eski  Zagra,  and  de- 
stroyed his  army  in  heroic  but  vain  attempts 
to  force  them  from  the  Shipka  Pass.  In  October 
he  was  appointed  commander-in-chief  of  the 
Army  of  the  Danube,  but  failed  to  accomplish 
anything,  retreated  behind  the  Balkans,  and 
suffered  defeat  near  Philippopolis  (January 
1878).  Brought  before  a  court-martial,  he  was 
condemned  to  be  degraded  and  kept  in  a  for- 
tress prison  for  15  years.  The  Sultan,  however, 
pardoned  him. 

Siiliman  Csoo-le-man')  Mountains,  India, 
3  range  of  the  Northwest  Frontier  Province, 
near  the  Afghanistan  frontier.  The  range  con- 
sists of  several  parallel  ridges,  of  which  the 
most  westerly  form  the  water-parting  between 
the  rivers  flowing  east  to  the  Indus  and  those 
flowing  westward  through  Afghanistan.  Jt  ex- 
tends north  and  south  from  the  Safed  Koh  to 
about  the  Bolan  Pass,  and  is  crossed  by  many 
passes,  of  which  the  chief  are  those  of  Kuram, 
Gumal.  and  Sangar.  The  highest  peak,  Takht-i- 
Suliman,  or  "Suliman's  Seat,"  has  two  sum- 
mits, u,295  and  11,070  feet  high  respectively. 
These  mountains  are  generally  rocky  and  pre- 
cipitous, and  their  sides  are  completely  bare 
of  trees.  The  passes  through  them  are  gen- 
erally held  by  independent  tribes  in  alliance  with 
the  British. 

Sulina,  soo-le'na,  Rumania,  the  central 
arm  of  the  Danvibe  delta.  In  1902  the  extensive 
improvements  were  completed  %vhich  rendered 
it  a  navigable  ship  canal,  and  the  commercial 
entrance  to  the  Danube.  At  its  mouth  is  the 
town  of  Sulina,  which  is  a  free  port  with  a 
population  (1899)  of  5,611,  and  an  extensive 
transit  trade. 

Suliots,  soo'li-otz,  a  mixed  people  of  Arna- 
ouT  and  Greek  descent,  who,  to  escape  the  tyr- 
arniy  of  the  Turks  in  the  17th  century,  settled  in 
the  mountains  near  Parga,  occupying  a  wild 
valley  enclosed  on  three  sides  by  almost  in- 
accessible mountains,  and  accessible  on  the 
fourth    only   by    a    narrow    defile.      Here    their 


numbers  had  increased  toward  the  end  of  the 
i8th  century  to  10,000,  their  chief  village  being 
called  SuH.  Their  government  was  republican. 
Old  customs  were  followed  instead  of  written 
laws.  They  were  distinguished  for  the  sim- 
plicity of  their  manners  and  for  their  bravery. 
Their  mother-tongue  was  the  Albanian,  but  they 
also  spoke  Greek.  They  lived  partly  by  the 
rearing  of  cattle  and  the  chase,  and  partly  by 
plunder.  When,  after  a  struggle  of  several 
years,  Ali,  pasha  of  Yanina,  had  rather  reduced 
them  to  despair  than  conquered  them  (1803), 
most  of  them  abandoned  their  country.  But 
when  Ali  found  himself  hard  pressed  by  the 
Turks  and  deserted  by  the  Albanians,  he  recalled 
the  Suliots  to  his  assistance.  When  the  Greek 
war  of  independence  broke  out,  the  Suliots 
joined  the  Greeks.  Suli  was  besieged  by  the 
Turks,  and  in  September  1822,  was  compelled 
by  famine  to  surrender.  Three  thousand  Suli9ts 
then  embarked  in  British  ships  for  Cephalonia ; 
the  rest  dispersed  themselves  in  the  mountains. 
The  corps  of  500  men,  raised  and  equipped  by 
Lord  Byron  at  his  own  expense,  was  composed 
of  Suliots,  for  whom  he  had  a  great  admiration. 
See  Bozz.\Ris. 

Sulla,  sul'a,  Lucius  Cornelius,  Roman  dic- 
tator: b.  138  B.C. ;  d.  78  B.C.  He  received  a  good 
education,  but  was  notorious  from  his  youth 
upward  for  his  excessive  dissipation  and  de- 
bauchery. He  served  with  distinction  under 
Marius  in  the  Jugurthine  (107  B.C.)  and  Cim- 
brian  (104-2)  wars,  and  in  93  was  chosen 
prstor.  For  his  services  in  the  Social  war 
(90-88)  he  was  appointed  consul  (88  B.C.),  and 
the  province  of  Asia,  with  the  conduct  of  the 
war  against  Mithridates,  fell  to  his  lot.  Marius 
was  also  ambitious  of  this  command,  and  re- 
sorted to  acts  of  violence  to  carry  his  point, 
by  which  Sulla  was  compelled  to  escape  from 
Rome.  But  Sulla  re-entered  the  city  at  the 
head  of  his  army,  drove  Marius  to  Africa,  and 
then  sailed  for  Greece  at  the  beginning  of  87  B.C. 
He  expelled  the  armies  of  Mithridates  from 
Europe  (86),  crossed  into  .\sia  (84),  and  was 
everywhere  victorious,  gaining  plenty  of  wealth 
for  himself  and  his  soldiers,  and  forcing  Mith- 
ridates to  conclude  a  peace.  Marius  had  died 
in  86  B.C.,  after  proscribing  Sulla  and  confiscat- 
ing his  property,  but  the  party  of  Marius  was 
still  strong.  Sulla  now  hastened  to  Italy,  and 
landed  at  Brundusium  with  40,000  men  83  B.C. 
He  was  joined  bv  many  of  his  friends  who  had 
been  banished  from  Rome.  He  gained  four 
battles  over  the  Roman  forces  in  person,  and 
defeated  a  Samnite  army  under  Telesinus.  He 
entered  the  city  victorious  in  82,  and  imme- 
diately put  to  death  between  6,000  and  7,000 
prisoners  of  war  in  the  Circus.  Rome  and  all 
the  provinces  of  Italy  were  filled  with  the  most 
revolting  scenes  of  cruelty.  After  satisfying 
his  vengeance  by  the  murder  or  proscription 
of  thousands  he  caused  himself  to  be  named 
dictator  for  an  indefinite  period  (81  B.C.).  He 
ruled  without  restraint,  repealed  and  made  laws, 
abolished  the  tribuneship,  and  settled  his  vet- 
erans in  various  parts  of  Italy.  In  79  B.C.  he 
laid   down   his    dictatorship. 

Sullins  (sul'inz)  College,  a  college  for 
women,  located  at  Bristol,  on  the  State  line 
between  Virginia  and  Tennessee.  It  was 
founded  in  1870  by  David  Sullins,  a  minister 
of  the  Methodist  Episcopal  Church,  South,  and 
is  under  the  control  of  the  Holston  Conference 
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of  that  church.  It  has  an  clemeiuary,  a  prepara- 
tory, and  a  collegiate  department.  The  col- 
legiate course  leads  to  the  degree  of  A.B.; 
courses  in  pedagogy  are  olTered ;  there  is  also 
a  business  course  of  one  year,  a  School  of  Ex- 
pression and  Physical  Cullure,  a  School  of  Art, 
and  a  Department  of  Music.  Physical  exercise 
is  encouraged,  and  a  course  in  light  gymnastics 
is  required  of  all  students.  The  college  has  a 
beautiful  and  healthful  situation;  the  grounds 
and  buildings  in  1903  were  valued  at  $75,000. 
The  students  numbered  230,  and  tlie  faculty  22. 

Sullivan,  sul'i-van,  Alexander  Martin, 
Irish  journalist  and  politician:  b.  Castletown 
1830;  d.  Dalkey  17  Oct.  1884.  He  was  for 
many  years  editor  of  the  Dublin  Nation,  and 
was  prominently  identified  with  the  Home  Rule 
movement  in  Ireland.  He  represented  the 
County  of  Louth  in  Parliament  1874-80  and 
Meath  1880-2. 

Sullivan,  Sir  Arthur  Seymour,  English 
composer :  b.  London  13  May  1842 ;  d.  22  Nov. 
1900.  His  father  was  a  military  bandmaster, 
and  taught  his  son  before  nine  years  of  age  to 
play  every  wind-mstrument  used  in  the  band, 
thus  laying  the  foundation  of  the  wide  orchestral 
knowledge  afterward  displayed  by  Sir  Arthur. 
Endowed  with  a  fine  treble  voice  he  became 
a  choir-boy  at  the  Chapel  Royal;  in  1856  gained 
the  Mendelssohn  scholarship  of  the  Royal  Acad- 
emy of  Music,  where  he  continued  his  musical 
education;  and  in  1858  went  to  Leii)sic,  com- 
pleting his  studies  with  Moscheles,  Hauptmann, 
and  other  famous  instructors  of  that  period. 
On  his  return  to  England  in  1862  he  at  once 
attracted  attention  by  his  music  to  Shakespeare's 
'Tempest.'  His  serious  works  include  the 
oratorios  "Prodigal  Son,'  and  'Light  of  the 
World,'  anthems,  hymns,  numerous  favorite 
songs,  etc. ;  but  his  most  popular  compositions 
are  the  Savoy  series  of  burlesque  operettas 
which  he  produced  in  conjunction  witli  W.  S. 
Gilbert,  .'\mong  the  most  popular  of  these  are: 
'H.  M.  S.  Pinafore'  (1878);  'Pirates  of  Pen- 
zance' (1880);  'Patience'  (1881);  'lolanthe' 
(1882);  'Mikado'  (1885);  <The  Yeomen  of 
the  Guard'  (1888);  and  the  'Gondoliers' 
(18S9).  In  1886  he  set  to  music  an  arrangement 
of  Longfellow's  'Golden  Legend,'  which  is  one 
of  his  finest  compositions,  and  in  1891  produced 
his  grand  opera  'Ivanhoe,'  a  masterly  work 
which  did  not  win  the  success  its  merits  de- 
served. He  was  knighted  in  1883.  Consult : 
Lawrence,  'Sir  .\rthur  Sullivan:  Life-story, 
Letters,   and   Reminiscences'    (1899). 

Sullivan,  John,  American  military  officer: 
b.  Berwick,  Maine,  17  Feb.  1740;  d.  1795.  He 
received,  in  1772,  the  commission  of  major,  and 
in  1775  that  of  brigadier-general.  The  next 
year  he  was  sent  to  Canada,  and  on  the  death 
of  General  Thomas,  the  command  of  the  army 
devolved  on  him.  In  this  year  he  was  promoted 
to  the  rank  of  major-general,  and  was  soon 
after  captured  by  the  British  in  the  battle  on 
Long  Island.  Pie  commanded  a  division  of  the 
army  at  the  battles  of  Trenton,  Brandywinc 
and  Germantown ;  and  was  the  sole  commander 
of  an  expedition  to  the  island  of  Newport, 
which  failed  through  want  of  co-operation  from 
the  French  fleet.  In  1779  he  commanded  an 
expedition  against  the  Indians.  He  was  after- 
ward a  member  of  Congress,  and  for  three 
years   president   of    New    Hampshire.     In    1789 


he  was  appointed  a  judge  of  the  district  court. 
and  ciinlnuR'd  ni  that  office  till  his  death. 

Sullivan,  Thomas  Russell,  American  au- 
thor: 1).  Boston  1849;  was  educated  at  the 
Boston  Latin  School ;  traveled  in  Europe  1870-3 
He  has  written:  'Day  and  Night  Stories' 
(1884);  'Tom  Sylvester'  (1885);  'Roses  of 
Shadow'    (1886);    'Merely   Players'    (1886). 

Sullivan,  Timothy  Daniel,  Irish  poet  and 
journalist:  b.  Cork,  Bantry  County,  29  May 
1827.  He  was  educated  in  the  Bantry  schools 
and  was  lord  mayor  of  Dublin  1886-7.  He  was 
connected  with  the  Land  League  movement, 
and  with  Parnell  and  18  others  was  prosecuted 
in  1881.  He  sat  in  Parliament  for  North  W'est- 
meath  (1880-5),  for  Dublin  (1885-92),  and  for 
West  Donegal  (1892-1900).  He  has  published: 
'Dunboy  and  Other  Poems';  'Green  Leaves'; 
Prison  Poems'  ;  etc. 

Sullivan's  Island,  at  the  north  entrance  to 
Charleston  Harbor.  South  Carolina;  six  miles 
out  from  Charleston.  It  is  separated  from  the 
mainland  by  a  tidal  channel.  On  this  island  is 
the  well-known  Fort  Moultrie  (q.v.).  The 
island  is  about  si.x  miles  long.  It  is  a  favorite 
resort  for  sea-bathing.  Steam  ferry-boats  which 
ply  regularly  between  the  city  and  the  island, 
carry  over  200,000  passengers. 

Sullivant,  siil'i-vant,  William  Starling, 
American  botanist :  b.  Franklinton.  Ohio,  1803 ; 
d.  Columbus,  Ohio,  1873.  He  was  graduated 
at  Yale  in  1823.  He  published:  'Catalogue  of 
Plants  in  the  Vicinity  of  Columbus'  .(1840); 
'Musci  Alleghanicuses'  (1845):  'Iconcs  Mus- 
corum'  (1S56);  and  many  other  valuable  con- 
tributions to  botanical  science. 

Sully,  sCd'i,  Alfred,  .'\merican  military  otifi- 
cer:  b.  Pliiladelphia,  Pa,,  1821  ;  d.  Fort  Van- 
couver, Wash,,  17  April  1879.  He  was  graduated 
at  the  L'nitcd  States  Military  Academy  in  1841, 
and  assigned  to  the  2d  infantry,  with  which 
he  took  part  in  the  Seminole  war  and  served  in 
the  war  with  Mexico  in  1846-7.  In  1861-2  he 
won  distinction  in  the  battles  of  Fair  Oaks 
and  Malvern  Hill ;  was  promoted  brigadier- 
general  of  volunteers  in  October  1862.  In  1803 
he  was  given  command  of  the  Department  of 
Dakota,  and  greatly  distinguished  himself  in 
his  campaigns  against  hostile  Indians.  .At  the 
close  of  the  war  he  was  brevclted  major-general 
of  volunteers,  and  brigadier-general,  U.  S.  A.. 
for  gallantry  during  the  war ;  and  was  pro- 
moted colonel  of  the   loth  infantry  in   1872. 

Sully,  James,  English  philosopher:  b, 
SomiTset  3  March  1842.  He  was  educated  in 
the  Independent  College  at  Taunton  and  in 
Regent's  Park  College,  London.  He  afterward 
studied  at  the  universities  of  Giittingen  and 
Berlin,  and  in  1871  began  to  contribute  to  news- 
papers and  reviews.  Since  1892  he  has  been 
Grote  professor  of  the  philosophy  of  mind  and 
logic  in  University  College,  London,  and  he 
also  holds  the  post  of  lecturer  on  education  at 
the  College  of  Preceptors.  He  has  written : 
'Sensation  and  Intuition'  (1S74)  ;  'Pessimism: 
a  History  and  a  Criticism'  (1877'),  containing 
acute  criticism  of  Schopenhauer  and  Von  Hart- 
mann ;  'Illusions'  (1881).  in  the  International 
Scientific  Scries;  'Outlines  of  P.sychology,'  with 
especial  reference  to  tlie  theory  of  educatio" 
(1884);  'The  Teacher's  Handbook  of  Psy- 
chology'  (1886),  based  upon  the  preceding  work; 
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<The  Human  Mind'   (1892)  ;  'Studies  of  Child- 
hood'  (1895)  ;  and  'Children's  Ways'   (1897). 

Sully,  sii-le,  Maximilien  de  Bethune, 
French  statesman :  b.  Rosny,  France,  13  Dec. 
1560 ;  d.  Castle  of  Villebon,  France,  22  Dec. 
1641.  He  was  educated  in  the  Protestant  (Cal- 
vinistic)  faith.  He  distinguished  himself  at  the 
battle  of  Ivri  in  1590.  where  he  was  severely 
wounded,  and  was  afterward  of  great  assistance 
to  the  king  in  resisting  the  intrigues  of  the 
League.  In  1597  he  was  appointed  controller 
of  finance,  and  by  his  excellent  administration 
largely  reduced  taxation,  and  eventually  paid 
off  a  state  debt  of  300,000.000  livres.  He  also 
received  many  other  offices  and  dignities,  and 
became  adviser  of  the  king  in  all  his  councils. 
His  industry  was  unwearied,  and  he  did  all  he 
could  to  encourage  agriculture,  which  he  re- 
garded as  the  mainstay  of  the  state.  In  1606 
the  territory  of  Sully-sur-Loire  was  erected  into 
a  duchy  in  his  favor.  After  the  murder  of 
Henry  IV.  (1611)  he  retired  from  court  and 
resigned  most  of  his  charges.  He  now  occupied 
himself  chiefly  with  agriculture,  and  rarely  took 
part  in  political  affairs.  He  was  created  a 
marshal  by  Richelieu  in  1634.  He  left  memoirs 
which  have  been  published  in   English. 

Sully,  sul'i,  Thomas,  American  artist:  b. 
England  1783;  d.  Philadelphia  5  Nov.  1872.  He 
came  to  the  United  States  with  his  parents, 
who  were  actors,  in  1792;  studied  printing  in 
Charleston,  S.  C,  and  Richmond,  Va.,  and  in 
i8o()  removed  to  New  York.  In  1809  he  went 
to  London  to  complete  his  studies.  Two  years 
later  he  returned  and  settled  in  Philadelphia. 
His  reputation  as  one  of  the  leading  American 
portrait  painters  is  founded  on  numerous  works, 
the  best  known  of  which  are  the  full-length  por- 
traits of  Dr.  Benjamin  Rush,  Commodore  De- 
catur, Thomas  Jefferson,  and  Lafayette.  The 
Boston  Museum  possesses  his  celebrated  picture 
of   'Washington   Crossing  the  Delaware.' 

Sully-Prudhomme,  sii-le  prii-dom,  Rene 
Frangois  Armand,  French  poet:  b.  Paris  16 
May  1839.  He  studied  law,  but  turned  entirely 
to  letters;  published  his  first  verses  "Stances  et 
Poemes,'  in  1865,  and  gained  praise  from  Sainte- 
Beuve;  and  followed  up  his  success  by  several 
volumes,  grave  in  manner,  with  finished  versi- 
fication, and  subtle  in  thought.  Pre-eminently 
a  thinker,  he  attempted  a  poetic  treatment  of 
abstract  themes  in  the  didactic  'La  Justice' 
(1878)  and  <Le  Bonheur'  (1888).  He  also 
made  a  metrical  rendering  of  Book  I.  of  Lu- 
cretius' 'De  Rerum  Natura,'  accurate  enough, 
but  somewhat  ragged  (new  ed.,  1886)  ;  and  pub- 
lished in  prose,  'Reflexions  sur  I'Art  des  Vers' 
(1892),  and  a  noteworthy  article  on  Pascal  in 
the  'Revue  des  Deux  Mondes'  (1895).  In  1881 
he  was  chosen  to  the  Academy,  and  in  1882-8 
his  'CEuvres  Completes'  appeared.  Among  the 
titles  of  several  individual  volumes  are:  <Les 
Epreuves'  (1866);  'Les  Solitudes'  (1869); 
<Les  Destins'  (1872).  The  chief  characteristic 
of  his  verse  is  its  philosophic,  if  rather  melan- 
choly, serenity.  Consult:  Caro  (E.  M,),  'Poetes 
et  Romanciers'  ;  Lemaitre  (J.),  <Les  Contem- 
porains'    (series   i  and  4). 

Sulphanil'ic  Acid,  NHuCoH.SOaH,  para- 
amino-benzine  sulphonic  acid,  a  mono-basic  acid 
formed  by  action  of  sulphuric  acid  on  aniline  at 
elevated  temperatures.  When  pure  it  is  a  color- 
less beautifully  crystalline  body,  but  it  darkens 


on  exposure  to  the  light  and  air.  Somewhat 
soluble  in  cold  water,  more  so  in  hot.  Used 
largely  in  the  preparation  of  some  of  the  most 
beautiful  dyestuffs. 

Sulphates.     See  Sulphuric  Acid. 

Sulphazotized  Acids,  a  series  of  acids 
whose  potassium  compounds  were  first  described 
by  Fremy,  in  1845.  Fremy's  compounds  were 
mostly  prepared  by  acting  upon  potassium 
nitrite  with  potassium  sulphite  (both  salts  being 
in  aqueous  solution),  and  subsequently  boiling 
the  products  of  the  reaction  with  slightly  acidu- 
lated water.  The  compounds  of  this  series  are 
numerous,  and  many  of  them  have  not  yet  been 
thoroughly  studied.  For  such  facts  as  are 
known,  the  more  advanced  works  on  organic 
chemistry  should  be  consulted. 

Sulphides.     Sec  Silphcr. 

Sulphindigotic  Acid,  or  Indigo  Di-sul- 
phonic  Acid,  an  amorphous  blue  solid 
substance,  having  the  chemical  formula 
CoH8N;0:(S03H;:,  and  prepared  by  treating 
indigo  with  hot  fuming  sulphuric  acid.  It  is 
readily  soluble  in  water  and  in  alcohol.  It  has 
acid  properties,  and  its  salts  are  sparingly  sol- 
uble in  water.  The  sodium  salt  is  known  com- 
mercially as  indigo-carmine,  or  soluble  indigo, 
and  is  used  for  obtaining  the  color  called  Sax- 
ony blue  upon  silk  and  wool. 

Sulphinic  Acids,  organic  acids  containing 
the  group  SO  (OH),  with  the  sulphur  united  to 
a  carbon  atom.  Methane  sulphinic  acid,  for 
example,  which  is  prepared  by  the  action  of 
sulphur  dio.xide  upon  zinc-methyl.  Zn(CH3):, 
has  the  formula  CH3.SO(OH).  The  sulphinic 
acids,  in  general,  may  be  prepared  by  the  action 
of  zinc  dust  upon  ethereal  or  alcoholic  solutions 
of  the  chlorides  of  the  sulphonic  acids;  and  the 
sulphinic  acids  of  the  fatty  series  may  be  pre- 
pared (as  in  the  foregoing  example)  by  the 
action  of  the  dioxide  or  trioxide  of  sulphur 
upon  zinc  alkyls. 

Sulphites.     See  Sulphurous  Acid. 

Sulphocyanic  Acid,  or  Thiocyanic  Acid, 
a  substance  having  the  chemical  formula  HSCN, 
and  possessing  rather  powerful  acid  properties. 
The  hydrogen  that  it  contains  can  be  replaced 
by  bases,  with  the  formation  of  a  series  of  salts 
(known  as  sulphocyanides),  most  of  which  are 
soluble  in  water.  Potassium  sulphocyanidc, 
KSCX,  may  be  prepared  by  the  direct  combina- 
tion of  sulphur  with  cyanide  of  potassium.  KCN. 
The  ammonium  salt  (NH,)SCN,  is  obtained 
(together  with  ammonium  sulphide)  when  car- 
bon disulphide  is  heated  with  an  alcoholic  solu- 
tion of  ammonia.  The  sulphocyanides  of  the 
heavy  metals  are  usually  prepared  from  those 
of  the  alkaline  metals,  by  double  decomposition. 
The  free  acid  may  be  prepared  by  heating  small 
quantities  of  mercury  sulphocyanidc  in  a  stream 
of  dry  sulphuretted  hydrogen  gas ;  but  its  prepa- 
ration in  this  manner  is  more  or  less  dangerous, 
as  it  is  often  attended  bj'  explosions  of  some 
violence.  The  pure  acid  is  a  colorless  liquid 
at  ordinary  temperatures,  with  a  strong  charac- 
teristic smell.  By  the  action  of  a  cooling  mix- 
ture of  snow  and  salt,  it  may  be  obtained  in  the 
form  of  crystals.  When  heated  it  decomposes 
into  hydrocyanic  acid  (HCN)  and  persulphe- 
cyanic  acid  (HiCiN^Sa).  Dilute  aqueous  solu- 
tions of  sulphocyanic  acid  are  stable  at  ordinary 
temperatures,  but  the  anhydrous  acid  gradually 
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passes  into  the  polymeric  substance  known  as 
Ji-sulphoeyanic  acid,  H:S:C:N:.  Di-sulphocyanic 
acid,  when  pure  and  freshly  prepared,  is  a  waxy 
yellow  substance,  nearly  insoluble  in  water.  It 
hardens  with  age,  and  upon  the  application  of 
heat  it  is  converted  into  ordinary  snlphocyanic 
acid. 

Surphonal,  di-methyl-methane-diethyl-sul- 
phone  (CH3)2C(SO,QH5);,  a  synthetic  drug 
first  obtained  by  Baumann  (1886).  Prepared  by 
a  series  of  complicated  processes.  Heavy  color- 
less prismatic  crystals  slightly  soluble  in  cold 
water,  easily  so  in  hot.  Physiological  properties 
discovered  by  Kast.  In  doses  of  from  10  to  40 
grains  it  produces  a  quiet  sleep  with  usually  no 
bad  after  effects.  Very  valuable  in  cases  of 
ordinary  insomnia,  as  well  as  in  the  sleeplessness 
of  fevers,  etc.  It  is  very  closely  related  to 
trional.  a  drug  having  much  the  same  medicinal 
properties. 

Sulphonic  Acids,  a  series  of  acids,  both 
organic  and  inorganic,  distinguished  by  contain- 
ing the  monovalent  radical  SO2.OH.  The  in- 
organic members  of  the  group  may  be  regarded 
as  derived  from  SO^.OH.H  by  replacing  the  final 
H  by  a  monovalent  atom  or  radical,  such  as 
chlorine ;  or,  more  generally,  from  n  molecules 
of  SOi.OH.H,  by  replacing  the  n  final  H  atoms 
by  a  single  »-valent  atom  or  radical.  Chlorosul- 
phonic  acid,  CKSOi.OH),  is  an  example  of 
such  an  acid.  It  may  be  prepared  by  the  direct 
combination  of  sulphur  trioxide,  SO3,  with  hy- 
drochloric acid,  and  also  in  various  other  ways. 
In  organic  sulphonic  acids,  the  SO;.OH  group 
is  joined,  by  means  of  its  own  sulphur  atom,  to 
a  carbon  atom  in  some  organic  base.  The  sul- 
phonic acids  of  aromatic  compounds  play  ar 
important  part  in  tlie  coal-tar  color  industry,  and 
they  may  be  readily  prepared  by  acting  upon 
aromatic  compounds  with  sulphur  trioxide,  sul- 
phuric acid,  or  chlorosulphonic  acid.  Consult 
Benedikt,  'Chemistry  of  the  Coal  Tar  Colors.' 

Sulphovinic  Acid,  in  chemistry,  hydrogen- 
etliyl-sulphate,  C2H:..HS0i,  or  acid  sulphate  of 
ethyl.  It  consists  of  sulphuric  acid,  for  one  of 
whose  replaceable  hydrogen  atoms  the  organic 
radical  "ethyl,"  C2H5,  has  been  substituted.  Sul- 
phovinic acid  may  be  prepared  by  heating  a 
mixture  of  equal  parts  of  strong  sulphuric  acid 
and  alcohol  to  about  212°  F.,  allowing  it  to  stand 
for  24  hours,  and  then  diluting  the  solution  with 
water,  and  saturating  it  with  carbonate  of  bar- 
ium. The  excess  of  sulphuric  acid  is  thereby 
precipitated  as  barium  sulphate,  and  the  filtrate 
(which  contains  the  barium  salt  of  sulphovinic 
acid)  is  then  evaporated  to  crystallization.  The 
crystals  of  barium-ethyl-sulphate  thus  obtained 
are  redissolved  in  water,  and  the  barium  is  re- 
moved by  the  addition  of  an  exactly  equivalent 
quantity  of  sulphuric  acid,  the  filtrate  from  this 
operation  being  subsequently  evaporated  in  a 
vacuum  over  a  powerful  drying  agent,  such  as 
calcium  chloride.  Pure  sulphovinic  acid  is  a 
colorless,  syrupy  liquid,  which  mixes  readily 
with  water  and  with  alcohol,  but  which  is 
insoluble  in  ether.  It  is  a  strongly  acid  sub- 
stance, containing  one  atom  of  replaceable  hydro- 
gen ;  and  it  forms,  with  various  bases,  a  series 
of  crystallizable  salts  which  are  all  readily  solu- 
ble in  water.  Its  aqueous  solution  decomposes 
slowly  in  the  cold ;  and  when  warmed,  it  decom- 
poses with  the  liberation  of  ether  and  free  sul- 


phuric acid.  When  boiled  it  yields  alcohol  and 
sulphuric  acid.  It  combines  with  the  salts  of 
various  organic  acids,  with  the  formation  of  the 
corresponding  ethyl  ethers,  or  esters.  Di-ethyl 
sulphate,  (C2H5)2S04,  is  a  compound  of  this 
character,  which  is  most  conveniently  prepared 
by  slowly  distilling  absolute  alcohol  w'ith  con- 
centrated sulphuric  acid,  until  the  mixture  begins 
to  froth.  The  distillate  separates  into  two  layers, 
the  lower  of  which  consists  of  pure  di-cthyl 
sulphate. 

Sulphur,  a  non-metallic  element,  known 
from  very  early  times,  and  proved  to  be  an 
element  by  Lavoisier,  in  1772.  It  was  not 
definitely  admitted  to  the  list  of  recognized 
elements,  however,  until  after  the  researches  of 
Gay-Lussac  and  Thenard,  in  1809.  In  the  free 
state,  it  occurs  native  in  many  parts  of  the  earth, 
chiefly  in  volcanic  regions,  or  in  connection  with 
gypsum  and  other  allied  rocks.  The  commercial 
supply  comes  largely  from  Sicily,  though  a  con- 
siderable quantity  is  also  obtained  from  the 
Chilean  Andes,  and  from  certain  parts  of  Mexico, 
China,  Japan,  India,  and  the  Philippine  Islands. 
The  large  deposits  of  southern  Utah  are  now 
mined,  and  an  extensive  bed  exists  at  Lake 
Charles,  Calcasieu  Parish,  Louisiana.  Three 
general  methods  have  been  employed  for  sep- 
arating sulphur  from  the  stony  and  earthy  im- 
purities with  which  it  is  usually  associated  in 
nature.  (l)  The  "ore"  containing  it  may  be 
heated  to  a  temperature  high  enough  to  melt  the 
sulphur  and  permit  it  to  run  out  at  the  bottom ; 
or  (2)  the  "ore"  may  be  heated  still  more 
strongly,  so  as  to  cause  the  sulphur  to  volatilize 
and  pass  away  in  the  form  of  vapor;  or  (3)  the 
"ore"  may  be  lixiviated  with  a  fluid  (such  as 
carbon  disulphide)  in  which  the  sulphur  is 
soluble,  the  sulphur  being  afterward  recovered 
by  evaporating  the  solvent.  The  method  by 
melting  is  almost  exclusively  used  in  practice, 
the  volatilization  and  solution  methods  being  re- 
served for  the  subsequent  purification  of  the 
product  as  first  obtained  by  melting.  The  heat 
required  for  melting  the  sulphur  in  the  original 
ore  is  obtained  by  various  means.  In  some 
regions  it  is  obtained  by  burning  a  part  of  the 
sulphur  itself.  This  method  is  wasteful  in  sul- 
phur, but  it  can  be  put  into  practice  very  simply, 
and  hence  its  application  does  not  call  for  skilled 
labor.  In  Nevada  and  California,  and,  to  a  more 
limited  extent,  in  Italy  and  Sicily,  the  "ore"  is 
heated  by  steam  under  a  pressure  of  70  pounds 
or  more ;  the  yield  by  this  method  being  con- 
siderably greater,  though  the  expense  of  treat- 
ment is  also  much  greater. 

Native  crystals  of  sulphur  are  common. 
They  belong  to  the  orthorhombic  system,  and 
are  usually  pyramidal  in  habit,  often  with  trun- 
cated ends.  They  are  transparent  to  translucent, 
and  are  usually  yellow  in  color,  with  a  resinous 
lustre,  a  hardness  of  from  1.5  to  2.5,  and  a 
specific  gravity  of  about  2.07. 

Sulphur  occurs  abundantly,  also,  in  coniljina- 
tion  with  other  elements,  mostly  as  sulphides 
and  sulphates.  Iron  pyrites  (native  sulphide  of 
iron)  is  one  of  the  most  common  of  the  sulphide 
minerals,  and  it  is  also  useful  in  the  arts. 
Pyrites  was  formerly  used  to  some  extent  as  a 
source  of  free  sulphur ;  but  it  is  now  mostly 
employed  in  the  manufacture  of  sulphur  dioxid, 
for  u.se  in  the  sulphuric  acid  industry.  (See 
Sulphuric  Acid.)     Many  of  the  compounds  of 
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sulphur  are  valuable  as  ores  of  other  elements 
than  sulphur.  Galena  (sulphide  of  lead)  and 
cinnabar  (sulphide  of  mercury),  for  example, 
are  valuable  ores  of  lead  and  mercury,  re- 
spectively. 

It  is  difficult  to  give  an  adequate  physical 
description  of  sulphur  since  the  element  is  cap- 
able of  existing  in  many  allotropic  forms.  Six 
of  these  appear  to  have  been  prepared  in  a  state 
of  satisfactory  purity,  and  others,  although  they 
have  long  been  known,  are  not  yet  universally 
admitted  to  be  true  allotropic  modifications  of 
pure  sulphur.  A  brief  description  of  the  six 
best  known  forms  follows : 

1.  Ordinary  Rhombic  Sulphur. —  This  is  the 
form  in  which  native  crystalline  sulphur  occurs. 
Crystals  of  this  variety  may  be  prepared  by 
dissolving  ordinary  sulphur  in  carbon  disulphide, 
and  evaporating  the  solvent.  This  variety  is 
also  obtained  by  melting  sulphur  and  allowing 
it  to  cool  with  extreme  slowness.  Ordinary 
rhombic  sulphur  melts  at  about  240°  F.,  and 
boils  (under  a  pressure  of  760  millimetres  of 
mercury  at  Paris)  at  832.2°  F.,  according  to  the 
very  careful  experiments  made  by  Callendar  and 
Griffiths  with  the  normal  constant-pressure  air 
thermometer.  In  the  solid  form  rhombic  sul- 
phur has  a  specific  gravity  of  from  2.03  to  2.og, 
and  in  the  liquid  form  (just  above  the  melting 
point)  its  specific  gravity  is  about  1.81.  It  is 
practically  a  non-conductor  of  electricity  at  ordi- 
nary temperatures,  although  it  conducts  to  some 
extent  near  the  boiling  point.  When  rubbed, 
sulphur  becomes  negatively  electrified,  and  globes 
of  sulphur  were  used  in  the  place  of  glass  in 
some  of  the  earlier  forms  of  static  electrical 
machines.  Rhombic  sulphur  has  a  coefficient  of 
linear  expansion  of  about  0.0000356  (Fahrenheit 
scale),  and,  when  at  a  temperature  just  above 
the  melting  point,  it  has  a  specific  heat  of 
approximately  0.235.  It  is  easily  soluble  in  car- 
bon disulphide,  and,  to  a  lesser  extent,  in  ben- 
zine, chloroform,  warm  concentrated  acetic  acid, 
and  liquid  sulphur  dioxid. 

2.  Monoclinic  Sulphur. —  Sulphur  may  be  ob- 
tained in  the  form  of  monoclinic  crystals  by 
melting  a  considerable  quantity  of  ordinary 
sulphur,  allowing  it  to  cool  until  a  crust  has 
formed  upon  the  surface,  and  then  piercing  the 
crust  and  pouring  out  the  still  molten  portion. 
The  walls  of  the  crucible  will  then  be  found  to 
be  covered  with  the  monoclinic  crystals.  It  may 
also  be  prepared  in  mass  by  melting  ordinary 
sulphur,  cooling  it  almost  to  the  point  of  solidifi- 
cation, and  then  throwing  in  a  single  crystal  of 
monoclinic  sulphur ;  the  whole  mass  then  solidi- 
fying in  the  monoclinic  form.  (If  a  crystal  of 
rhombic  sulphur  is  added  under  these  circum- 
stances, the  crystalline  structure  of  the  resulting 
solid  mass  is  rhombic.)  Monoclinic  sulphur  has 
a  specific  gravity  of  about  1.97,  melts  at  about 
245°  F.,  and  is  freely  soluble  in  carbon  di- 
sulphide. from  which  it  crystallizes  in  the  rhombic 
form.  It  also  dissolves  in  alcohol,  chloroform, 
and  benzine,  the  crystals  obtained  from  these 
solutions  being  partly  monoclinic  and  partly 
rhombic.  Monoclinic  crystals  may  be  obtained 
by  evaporating  the  solution  obtained  by  dissolv- 
ing sulphur  in  an  alcoholic  solution  of  ammo- 
n"!m  sulphide.  Monoclinic  sulphur  passes 
olowly  into  the  ordinary  rhombic  form,  the 
transformation  being  facilitated  by  rubbing  the 
monoclinic    crystals    with    a    glass    rod.      When 


heated,  under  atmospheric  pressure,  to  203°  F, 
monoclinic  sulphur  passes  at  once  into  the  ordi- 
nary rhombic  form,  the  transformation  being 
accompanied  by  a  small  contraction  in  volume, 
and  the  evolution  of  a  certain  amount  of  heat. 

3.  Soft  Soluble  Sulphur. —  This  variety  of 
sulphur  may  be  prepared  in  various  ways, —  for 
example,  by  decomposing  sodium  hyposulphite 
(or  thiosulphate)  by  means  of  a  limited  quan- 
tity of  a  mineral  acid.  It  is  a  soft,  amorphous 
substance,  nearly  white  in  color,  which  gradually 
hardens,  and  eventually  passes  (like  all  the 
other  kinds)  into  ordinary  rhombic  sulphur. 
This  form  of  sulphur  is  not  (as  its  name  indi- 
cates) entirely  soluble  in  carbon  disulphide;  it 
consists,  apparently,  of  a  mixture  of  two  kinds 
of  sulphur,  one  of  which  is  soluble,  while  the 
other  is  insoluble.  When  heated,  it  evolves 
sensible  quantities  of  sulphuretted  hydrogen, 
showing  that  it  contains  hydrogen  in  some  form 
or  other  ;  but  it  has  not  been  determined  whether 
such  hydrogen  is  essential  to  the  existence  of 
the  sulphur  in  this  form,  or  whether  it  is  to  be 
regarded  merely  as  a  non-essential  constituent, 
which  could  be  eliminated  (if  we  knew  how  to 
eliminate  it)  without  affecting  the  continued 
existence  of  the  sulphur  in  the  "soft  soluble* 
form. 

4.  Plastic  Insoluble  Sulphur. —  When  ordi- 
nary sulphur  is  melted,  it  first  passes  into  the 
form  of  a  clear,  yellow  liqriid ;  but  as  the  tem- 
perature is  raised,  the  liquid  begins  to  thicken 
and  darken  at  about  300°  F.,  and  at  about  360° 
F.  it  is  black  and  quite  viscid.  If  the  tempera- 
ture is  still  further  increased,  the  liquid  gradu- 
ally loses  its  viscidity,  until,  at  about  640°  F., 
it  becomes  quite  fluid  again,  though  it  remains 
dark  even  at  its  boiling  point  (832.2°  F.).  If 
sulphur  which  has  been  heated  almost  to  its 
boiling  point  is  suddenly  cooled  by  being  poured 
in  a  thin  stream  into  water,  it  becomes  con- 
verted into  a  plastic  mass,  which  may  be  readily 
kneaded  with  the  fingers.  Plastic  sulphur  is 
commonly  dark  brown ;  but  Mitscherlich  states 
that  the  dark  color  is  due  to  impurities,  and 
that  perfectly  pure  plastic  sulphur  is  citron- 
j'ellow  in  color.  Plastic  sulphur  soon  becomes 
hard  and  yellow,  the  transformation  taking  place 
very  quickly  (and  with  evolution  of  heat)  at 
temperatures  in  the  vicinity  of  212°  F.  It  is  not 
soluble,  as  a  whole,  in  carbon  disulphide,  though 
that  reagent  dissolves  a  portion  of  it. 

5.  Antorphous  Yellow  Insoluble  Sulphur. — 
Plastic  sulphur,  when  treated  with  warm  carbon 
disulphide  until  all  the  soluble  part  is  removed, 
leaves  a  yellow,  amorphous  powder  as  a  re- 
siduum. This  form  appears  to  be  stable  at  ordi- 
nary temperatures,  but  at  about  212°  F.  it  slowly 
passes  into  the  ordinary  rhombic  crystalline 
form. 

6.  Colloidal  Sulphur. —  When  sulphuretted 
hydrogen  gas  is  passed  into  a  cold  solution  of 
sulphur  dioxid,  sulphur  is  liberated  in  still  an- 
other allotropic  form.  If  the  current  of  sul- 
phuretted hydrogen  is  continued  until  all  the 
dioxid  has  been  decomposed,  and  the  solution 
(after  filtration)  is  concentrated  by  evaporation 
in  a  vacuum,  a  yellow  solid  is  finally  obtained, 
which  is  soluble  in  water,  but  which  gradually 
passes  into  the  form  of  ordinary  rhombic  sul- 
phur. "Colloidal"  sulphur  receives  its  name 
from  the  fact  that  in  its  aqueous  solution  it  is 
not  diffusible.     See  Solutions- 
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Sulpliiir  occurs  in  commerce  in  several  forms. 
When  casi  into  cylindrical  or  slightly  conical 
sticks  it  is  known  as  "roll  sulphur"  or  "brim- 
stone." It  is  very  brittle  under  ordinary  cir- 
cumstances, and  when  reduced  to  powder  by 
crushing  it  is  sold  simply  as  "sulphur."  When 
sulphur  vapor  is  suddenly  cooled,  the  sulphur 
condenses  in  the  form  of  a  very  finely  divided 
powder,  which  is  commercially  kntjwn  as 
•flowers  of  sulphur,"  or  "sublimed  sulphur." 
■^Precipitated  sulphur"  is  the  fine  powder  that  is 
thrown  down  upon  the  addition  of  hydrochloric 
acid  to  a  solution  prepared  by  heating  sublimed 
sulphur  with  lime  and  water. 

Chemically,  sulpliur  has  the  symbol  S,  and 
an  atomic  weight  of  32.06  if  0  =  i6,  or  31.82  if 
H  =  l.  It  combines  directly  with  many  of  the 
other  elements,  producing  binary  compounds 
which  are  known  as  "sulphides,"  and  which  are 
analogous  to  the  o.xids  of  the  corresponding 
elements.  With  hydrogen  it  forms  hydrogen 
sulphide,  or  "sulphuretted  hydrogen,"  which  has 
the  formula  H:S,  and  is  gaseous  under  ordinary 
conditions  of  temperature  and  pressure.  (See 
Hydrogen.)  Many  of  the  metallic  sulphides 
occur  in  nature  as  minerals,  as  has  been  already 
mentioned.  Many  of  them  may  also  be  prepared 
by  passing  a  current  of  sulphuretted  hydrogen 
gas  tlirough  acid  or  alkaline  solutions  of  various 
metallic  salts,  or  by  adding  a  soluble  sulphide  to 
such  solutions.    See  Chemical  Analysis. 

Several  oxids  of  sulphur  are  known,  of  which 
two  are  of  great  industrial  importance.  These 
are  the  dioxid,  SO.,  and  the  trioxid,  SO3. 

Sulphur  dioxid,  SO2,  is  prepared,  in  the 
laboratory,  by  treating  sodium  acid  sulphite 
(HNnSOs)  with  concentrated  sulphuric  acid 
(HiSOi)  ;  sulphur  dioxid  and  sodium  acid  sul- 
phate being  formed,  as  indicated  by  the  equation 
HNaSOs  +  H=SO..  =  SO,  +  HNaSO.  +  H,0. 
It  is  also  prepared  by  heating  strong  sulphuric 
acid  with  metallic  copper,  the  reaction  in  this  case 
being  2H.S04  +  Cu  =  SO=  +  CuSO.  +  2H=0. 

Sulphur  dioxid  is  a  colorless  gas  with  the  fa- 
miliar suffocating  odor  of  burning  sulphur.  It 
is  irrespirable  in  the  pure  state,  or  even  when 
largely  diluted  with  air.  Mere  traces  of  it,  when 
inhaled  for  some  time,  produce  inflammation  of 
the  mucous  surfaces  of  the  respiratory  tract  and 
of  the  stomach,  followed  by  nausea.  The  gas  is 
about  twice  as  heavy  as  air  under  the  same  con- 
ditions of  temperature  and  pressure.  Its  specific 
heat  at  constant  pressure  (as  compared  with  an 
equal  weight  of  water)  is  about  0.154;  and  the 
ratio  of  its  specific  heat  at  constant  pressure  to 
its  specific  heat  at  constant  volume  is  about  1.256. 
When  exposed  to  a  temperature  of  18°  F.  under 
ordinary  atmospheric  pressure,  sulphur  dioxid 
condenses  to  a  colorless  liquid  having  a  specific 
gravity  of  about  1.49.  The  critical  temperature 
of  the  gas  is  probably  about  315°  F.,  and  the 
critical  pressure  about  79  atmospheres.  When 
cooled  to  about  105°  F.  below  zero,  liquid  sul- 
phur dioxid  freezes  to  a  transparent  solid. 
Liquid  sulphur  dioxid  evaporates  rapidly  when 
exposed  to  the  air,  the  evaporation  being  at- 
tended with  the  absorption  of  a  very  consider- 
able quantity  of  heat;  a  temperature  as  low  as 
140°  F.  below  zero  being  attainable  in  this  man- 
ner. On  account  of  this  property,  liquid  sul- 
phur dioxid  has  been  employed  to  a  considerable 
extent  in  machinery  tor  llie  manufacture  of 
artificial   ice;  though  at  the  present  time  anhy- 


drous liquid  ammonia  is  usually  preferred  for 
this  purpose.  Gaseous  sulphur  dioxid  dissolves 
freely  in  water,  especially  under  pressuie;  the 
solution  being  known  as  sulphurous  acid   (q.v.). 

Sulphur  dioxid  is  prepared  in  large  quantities, 
in  the  arts,  by  the  simple  process  of  burning 
sulphur  with  a  proper  supply  of  air.  When 
obtained  in  this  manner,  the  gas  contains  large 
q'.-antities  of  atmospheric  nitrogen,  but  for  many 
industrial  purposes  this  Is  of  no  importance. 
The  gas  is  used  for  bleaching  straw,  silk  and 
wool,  and  (in  enormous  quantities)  in  the  manu- 
facture of  sulphuric  acid  (q.v.).  It  is  likewise 
employed  extensively  in  the  "sulphite  process" 
for  the  manufacture  of  paper  from  wood.  See 
Sulphurous  Acid. 

Sulphur  dioxid  and  sulphuretted  hydrogen 
readily  combine  with  each  other  to  form  water 
and  free  sulphur,  according  to  the  equation 
SO:  +  2H;S  =  3S  +  2H:0  ;  and  it  has  been  sug- 
gested that  the  deposits  of  sulphur  that  occur 
in  volcanic  districts  have  been  formed,  at  least 
in  part,  by  this  reaction.  In  bleaching  by  means 
of  chlorine  compounds,  it  is  found  to  be  impos- 
sible to  wash  the  last  traces  of  chlorine  from 
the  bleached  fabric,  and  hence  it  is  custotnary 
to  treat  the  fabric,  after  the  bleaching  is  com- 
plete, with  some  substance  (called  an  "anti- 
chlor")  with  which  the  free  chlorine  will  com- 
bine, to  produce  compounds  that  can  be  more 
easily  washed  out.  Sulphur  dioxid  gas  is  very 
useful  for  this  purpose,  since  it  combines  with 
chlorine  (in  the  presence  of  moisture)  to  form 
sulphuric  and  hydrochloric  acids,  according  to 
the  equation  S62  +  2U~0  +  2CI  =  H:S0.  -|- 
2HCI.  The  dioxid  is  also  used  as  an  antiseptic 
and  disinfectant;  but  it  is  inferior  to  chlorine  in 
this  respect,  and  although  it  possesses  germicidal 
powers  to  some  extent,  it  is  seldom  used  in  suffi- 
ccnt  quantities  to  be  really  effective  in  this 
application. 

Sulphur  trioxid,  SO3,  may  be  prepared  by 
distilling  fuining  sulphuric  acid,  or  by  passing  a 
mixture  of  one  volume  of  oxygen  with  two  of 
sulphur  dioxid  over  red-hot  platinized  asbestos; 
the  latter  method  being  now  used  to  a  consider- 
able extent  in  the  manufacture  of  sulphuric  acid 
(q.v.)  by  the  so-called  "contact  process."  The 
trioxid  appears  to  be  capable  of  existing  in  two 
different  physical  states.  The  white  fumes  that 
are  first  obtained  in  the  course  of  its  preparation 
condense  into  long  prismatic  crystals,  which  melt 
at  59°  F.  to  a  colorless,  mobile  liquid,  boiling  at 
115°  F.  Upon  standing,  these  prismatic  crystals 
are  said  to  change  into  needle-like  forms,  which, 
when  heated  to  about  122°  F.,  pass  directly  into 
the  gaseous  state.  Weber  has  shown  that  this 
second  form  is  not  observed  unless  the  trioxid 
contains  some  measurable  quantity  of  sulphuric 
acid,  due  to  the  action  of  the  trioxid  itself  upon 
moisture.  Sulphur  trioxid  has  a  powerful 
affinity  for  water,  in  which  it  dissolves  with  a 
hissing  noise  and  the  formation  of  sulphuric 
acid,  as  indicated  by  the  equation  H;0  +  SO-,= 
H:S04.  The  reaction  is  accompanied  by  the 
liberation  of  a  great  deal  of  heat. 

Sulphur  combines  directly  with  carbon,  at  a 
red-heat,  with  the  formation  of  a  substance 
known  as  "carbon  disulphide"  (or  "carbon  bi- 
sulphide" 1,  which  has  the  chemical  formula  CS:. 
The  vapor  that  is  thus  produced  may  be  con- 
densed to  a  very  volatile,  inoi)iie  li<|ui(i,  pos- 
sessing a  high  dispersive  Miction  upon  light.    Car- 
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boa  disulphide  freezes  at  about  io°  F.,  boils 
(under  a  pressure  of  one  atmosphere)  at  79° 
F.,  has  a  specific  gravity  of  1.29  and  a  specific 
heat  of  0.247,  and  is  used  as  a  solvent  for  resins, 
sulphur,  phosphorus,  gutta  percha,  and  many 
other  substances  that  do  not  dissolve  in  water. 
It  is  almost  insoluble  in  water,  but  mixes  readily 
with  alcohol,  ether,  and  many  kinds  of  oil.  It 
is  exceedingly  inflammable,  and  its  vapor  forms 
explosive  mixtures  with  air.  The  vapor  of  car- 
bon disulphide  takes  fire,  when  heated  in  contact 
with  air  to  400°  F.  (according  to  Frankland)  ; 
and  this  circumstance,  taken  in  connection  with 
the  volatility  of  the  substance  and  the  explosive- 
ness  of  its  vapor  when  mixed  with  air,  renders 
the  use  of  the  disulphide  exceedingly  dangerous 
in  the  presence  of  any  sort  of  a  flame,  or  even 
in  the  presence  of  bodies  heated  as  hot  as  400°  F. 
As  ordinarily  met  with  in  commerce,  carbon  di- 
sulphide possesses  an  exceedingly  offensive  odor ; 
but  this  is  due  to  impurities,  and  when  these  are 
removed,  the  pure  disulphide  has  an  ethereal 
odor,  which  is  not  objectionable.  The  vapor  of 
carbon  disulphide  is  poisonous,  even  when 
greatly  diluted  with  air. 

The  known  compounds  that  contain  sulphur 
in  combination  with  two  or  more  other  elements 
are  almost  innumerable,  as  are  also  the  uses  to 
which  sulphur  is  put  in  the  arts.  Among  the 
simpler  compounds  containing  sulphur  with  two 
or  more  other  elements,  the  various  salts  of 
sulphurous  and  sulphuric  acids  (qq.v.)  are  ex- 
ceedingly important.  For  the  sulphur  compounds 
that  are  in  general  use  in  the  coal  tar  color 
industry,  consult  Benedikt,  'Chemistry  of  the 
Coal  Tar  Colors.* 

A.  D.  RisTEEN,  Ph.D., 

Editorial  Staff,  'Encyclopedia  Americana.^ 

Sulphur,  Medical  Uses  of.  Sulphur  is 
prepared  in  various  ways  for  use,  both  internally 
and  externally,  in  medicine.  It  is  used  in  the 
forms  of  washed,  precipitated,  and  sublimed 
sulphur,  corresponding  to  the  manner  of  its 
preparation  from  crude  sulphur  —  by  washing, 
precipitation,  or  sublimation.  Sulphur  is  much 
employed  as  a  mild  laxative,  taken  in  medicinal 
doses,  and  by  its  action  facilitates  evacuation  in 
cases  where  intestinal  or  rectal  disorders  pain- 
fully interfere  with  it.  Sulphur  is  also  a  valu- 
able remedy  in  certain  blood-diseases,  chronic 
skin-diseases,  chronic  rheumatism,  etc.,  both 
internal  administration  —  especially  in  the  form 
of  mineral  waters  containing  sulphur  —  and  sul- 
phur baths  being  often  efficacious.  As  a  para- 
siticide, and  especially  in  skin  affections,  ring- 
worm, itch,  etc.,  sulphur  ointment  is  a  specific, 
or  at  least  an  active  curative  agent. 

Sulphur  Springs,  Colo.,  borough,  county- 
seat  of  Grand  County ;  on  the  Grand  River,  near 
the  north  central  part  of  the  State,  and  on  the 
D.  N.  N.  &  P.  railroad ;  about  65  miles  from 
the  Wyoming  boundary  line.  It  was  settled  in 
1873  by  W.  N.  Byers  and  family,  and  was  in- 
corporated in  1903.  It  is  in  a  high  valley  sur- 
rounded by  mountains.  The  famous  "hot 
springs"  of  Grand  County  are  here.  Many  tour- 
ists visit  the  place  annually  on  account  of  the 
scenery,  climate,  and  the  medicinal  properties 
of  the  springs.  The  adjacent  valleys  furnish 
pasturage  for  large  herds  of  cattle.  The  prin- 
cipal public  buildings  are  the  county  court-house, 
the    Congregationalist    Church,    and    the    public 


school.  There  is  one  bank  with  a  capital  of 
$5,000;  the  annual  amount  of  business  is  $250,000. 
The  government  is  vested  in  a  mayor  and  a  coun- 
cil of  six  members,  three  of  whom  are  elected 
each  April.  The  borough  has  been  incorporated 
since  the  last  government  census. 

Sulphur  Springs,  Texas,  cit%%  county-seat 
of  Hopkins  County ;  on  the  Sherman,  Shreveport 
&  Southern,  and  the  Saint  Louis  Southwestern 
R.R.'s;  about  240  miles  northeast  of  Austin, 
the  capital,  and  75  miles  northeast  of  Dallas.  It 
is  in  an  agricultural  and  stock-raising  region  and 
has  an  extensive  trade  in  cotton  products,  wheat, 
corn,  and  live  stock.  It  has  two  national  banks 
with  a  combined  capital  of  $200,000.  The  edu- 
cational institutions  are  the  Central  College 
(M.  E.  S.),  opened  in  1876,  and  public  schools. 
Pop.  (1890)  3,038;   (1900)  3,63s. 

Sulphuretted  Hydrogen.       See  Hydrogen. 

Sulphuric  Acid,  dr  Oil  of  Vitriol,  a  fa- 
miliar and  exceedingly  important  oxy-acid  of 
sulphur,  having  the  chemical  formula  H.SO«. 
It  was  first  prepared  by  Geber,  in  the  8th 
century,  by  distilling  alum ;  and  in  the  isth 
century  it  was  manufactured  by  burning  sul- 
phur with  saltpetre,  though  the  identity  of  the 
product  so  obtained  with  that  described  by  Ge- 
ber was  not  established  until  near  the  end 
of  the  i6th  centurj-.  Considerable  quantities 
of  sulphuric  acid  were  formerly  manufactured 
by  the  distillation  of  ferrous  sulphate,  the  prac- 
tice of  this  method  dating  from  the  early  part 
of  the  i8th  century.  At  the  present  time  prac- 
tically all  of  the  sulphuric  acid  that  is  used 
is  prepared  from  sulphur  dioxid  gas,  either  by 
the  "chamber  process,"  or  by  the  more  recently 
perfected  "contact  process,"  both  of  which  are 
described  below. 

When  pure  and  free  from  water,  sulphuric 
acid  is  a  colorless  liquid  with  an  oily  appear- 
ance, and  a  specific  gravity  of  1.89.  It  may 
be  readily  frozen,  the  solidified  acid  melting 
again  at  50.9°  F.  It  exhibits  the  phenomenon 
of  surfusion  to  a  marked  extent,  and  the  liquid 
acid  can  be  cooled  much  below  the  melting 
point  here  given,  without  inducing  solidification ; 
but  if  a  crystal  of  the  solid  acid,  or  a  small 
amount  of  sulphur  trioxid,  be  added  to  the 
supercooled  fluid,  crystallization  begins  at  once, 
and  the  temperature  rises  until  it  becomes  50.9° 
F.,  after  which  no  further  solidification  occurs. 
The  presence  of  a  trace  of  water  in  the  acid 
lowers  the  freezing  point  nearly  to  32°  F.  If 
five  parts  (by  weiglit)  of  sulphuric  acid  be 
mixed  with  nearly  one  part  of  water,  and  the 
solution  is  cooled  by  a  freezing  mixture,  a 
definite  hydrate  of  sulphuric  acid,  having  the 
composition  H:SO.  +  H:0,  cr)-stallizes  out  at 
45°  F.  Another  solid  hydrate,  having  the  com- 
position H:SOi  -f  4H2O,  may  also  be  prepared 
by  cooling,  to  a  much  lower  temperature,  a 
mi.xture  of  sulphuric  acid  and  water,  containing 
57.6  per  cent  of  water.  Several  other  hydrates 
are  also  believed  to  exist,  and  special  study  has 
been  expended  upon  them,  on  account  of  their 
importance  in  the  illustration  of  the  "hydrate* 
theory  of  solutions.  (See  Solutions.  Consult, 
also,  Mendeleeff,  'Principles  of  Chemistry,'  Vol. 
II.)  Sulphuric  acid  has  no  really  definite  boil- 
ing point.  It  begins  to  boil  at  about  550°  F., 
the  distillate  containing  sulphuric  acid,  water, 
and  sulphur  trioxid.  (See  Sulphltr.)  The 
temperature  of  the  liquid  may  be  raised  to  640° 
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F.,  however,  before  a  state  corresponding  in 
definiteness  to  the  boiling  point  of  water  is 
attained ;  the  vapor  that  passes  off  then  con- 
sisting entirely  of  water  vapor  and  free  sulphur 
trioxid.  At  higher  temperatures  the  decom- 
position is  even  more  complete.  Thus  if  a 
stream  of  the  acid  be  allowed  to  flow  over  red- 
hot  bricks,  it  is  broken  up  into  sulphur  dioxid 
(SO:),  free  oxygen,  and  water- vapor.  If  the 
gases  resulting  from  this  decomposition  are 
passed  through  cool  water,  the  steam  that  they 
contain  is  condensed,  and  the  sulphur  dioxid  is 
removed  by  solution  ;  so  that  a  supply  of  pure 
oxygen  gas  is  obtained.  Pure  anhydrous  sul- 
phuric acid  has  a  specific  heat,  at  ordinary  tem- 
peratures, of  about  0.34,  and  a  coefficient  of 
expansion  (Fahrenheit  scale)  of  about  0.000310. 
The  concentrated  acid  is  a  powerfully  corrosive 
poison,  destroying  organic  tissues  rapidly,  and 
even  charring  paper  and  wood.  It  is  also  poi- 
sonous (though  far  less  violently  so)  when  ad- 
ministered in  any  considerable  quantity  in  a 
highly  dilute  form.  Concentrated  sulphuric  acid 
has  a  powerful  affinity  for  water,  its  combina- 
tion with  water  being  attended  by  the  evolu- 
tion of  a  large  amount  of  heat.  The  strong 
acid  is  used  as  a  drying  agent,  for  removing 
moisture  from  gases.  For  this  purpose  it  is 
sometimes  sufficient  to  allow  the  gas  to  stand 
for  a  time  in  a  receiver  containing  a  dish  of  the 
concentrated  acid ;  but  a  more  effective  mode  of 
procedure  consists  in  passing  the  gas  through 
tubes  that  are  partially  filled  with  fragments  of 
pumice  that  have  been  wetted  with  the  acid. 

Choinically,  sulphuric  acid  is  dibasic,  either 
or  both  of  its  hydrogen  atoms  being  replace- 
able by  metals  or  other  bases,  the  compounds 
that  are  thus  formed  being  termed  "sulphates.'" 
With  the  metals  of  the  alkalies  (which  are 
monovalent),  sulphuric  acid  therefore  forms  two 
kinds  of  sulphates,  which  may  be  sufficiently 
illustrated  by  the  potassium  salts.  If  one  of 
the  hydrogen  atoms  of  the  acid  is  replaced  by 
potassium,  the  resulting  salt,  HKSOi,  is  called 
"hydrogen  potassium  sulphate,"  or  "acid  po- 
tassium sulphate" ;  while  if  both  are  replaced, 
the  resulting  salt  has  the  formula  K^SO.,  and 
is  known  as  "normal  potassium  sulphate."  Many 
of  the  sulphates  of  the  metals  occur  native 
in  large  quantities,  and  many  of  them  are  of 
great  value  in  the  arts.  Those  that  are  of 
especial  importance  are  described,  in  this  en- 
cyclopedia, under  the  metals  (or  other  bases) 
with  which  the  acid  is  combined.  The  sulphate 
of  barium  is  the  most  insoluble  salt  known.  It 
is  formed  whenever  a  soluble  barium  salt  (such 
as  the  chloride)  is  added  to  a  solution  of  a  sol- 
uble sulphate;  and  its  formation  constitutes  a 
valuable  test  for  sulphuric  acid  and  the  sul- 
phates.    See  Chemical  Analysis. 

When  sulphur  trioxid  is  dissolved  in  anhy- 
drous sulphuric  acid  in  the  proportion  of  one 
molecule  of  the  trio.xid  to  one  of  the  acid, 
a  compound  having  the  formula  H2S1.O7  (or 
HjSOi.SOj)  is  obtained.  When  pure,  this  sub- 
stance is  known  as  "pyrosulphuric  acid."  It  is  a 
dibasic  acid,  forming  salts  which  are  termed 
■"pyrosulphates,"  but  which  are  of  comparatively 
little  practical  importance.  Pyrosulphuric  acid 
forms  large  crystals,  which  melt  at  95°  F.,  and 
it  is  easily  decomposed  by  heat  into  ordinary 
sulphuric  acid  and  free  sulphur  trioxid.  Fum- 
ing sulphuric  acid  (otherwise  known  as  "Nord- 
Jiausen  oil  of  vitriol")  consists  of  a  mixture  of 
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pyrosulphuric  acid  and  ordinary  sulphuric  acid 
and  may  be  regarded  as  a  solution  of  sulphur 
trioxid  in  sulphuric  acid,  the  trioxid  not  being 
present  in  sufficient  quantity  to  convert  the 
ordinary  acid  entirely  into  pyrosulphuric  acid. 
It  fumes  strongly  in  the  air,  gives  off  sulphur 
trioxid  when  heated,  and  is  prepared  by  the 
dry  distillation  of  ferrous  sulphate,  as  well  as 
by  adding  sulphur  trioxid  to  sulphuric  acid. 

The  uses  of  sulphuric  acid  in  chemistry  ant 
in  the  arts  are  past  enumeration  ;  for  this  acid 
is  one  of  the  most  important  chemical  substances 
known,  and  it  is  employed  in  so  many  industrial 
processes  that  it  has  been  said  that  the  wealth 
and  prosperity  of  a  nation  can  be  estimated  from 
its  consumption  of  sulphuric  acid.  About  half 
of  the  total  quantity  manufactured  in  the  United 
States  is  consumed  in  the  preparation  of  fertil- 
izers. The  two  general  methods  now  in  use 
for  manufacturing  the  acid  are  described  below. 
In  each  process  the  chief  substance  that  is 
used  is  sulphur  dioxid  (see  Sulphur),  which 
is  prepared  either  by  burning  sulphur  with 
excess  of  air,  or  by  roasting  iron  pyrites  (FeSs) 
in  a  current  of  air,  the  pyrites  in  the  latter 
case  being  reduced  to  ferric  oxid,  Fe203,  while 
the  sulphur  that  it  contains  is  burned  to  the 
dioxid.  The  sulphur  dioxid  thus  obtained  is 
next  oxidized  to  the  trioxid,  SO3,  which  is  then 
permitted  to  combine  with  steam  or  water,  to 
form  sulphuric  acid,  according  to  the  equation 
SO3  +  H=0  =  H2S04.  Sulphur  dioxid  does  not 
readily  combine  with  oxygen,  however,  to  form 
the  trioxid;  and  the  essential  difference  between 
the  processes  that  we  are  about  to  describe  con- 
sists in  the  means  that  are  adopted  to  effect 
this  oxidation. 

The  Chamber  Process.  —In  the  manufacture 
of  sulphuric  acid  by  this  method,  the  sulphur 
dioxid  gas  is  led  into  great  leaden  chambers 
(from  which  the  process  takes  its  name),  where 
it  is  mixed  with  steam  and  with  air,  and  with 
a  small  quantity  of  nitrogen  trioxid,  NjOj ; 
the  nitrogen  trioxid  being  generated  by  the 
action  of  a  small  amount  of  previously  manu- 
factured sulphuric  acid  upon  nitre.  The  actual 
chemistry  of  the  process  is  not  yet  fully  un- 
derstood ;  but  in  a  general  way  it  may  be  said 
that  although  sulphur  dioxid  does  not  combine 
readily  with  free  oxygen,  it  is  capable  (under 
the  conditions  prevailing  in  the  leaden  chambers) 
of  becoming  oxidized  readily  enough,  by  ab- 
stracting an  atom  of  oxygen  from  the  nitrogen 
trio.xid ;  that  substance  being  thereby  reduced 
to  the  form  of  nitric  oxid,  N2O2.  According  to 
this  view,  the  reaction  that  occurs  in  the  for- 
mation of  sulphuric  acid  by  this  method  is  as 
follows  :  SO2  +  H2O  +  N2O3  =  H2SO.  +  N2O2. 
The  nitric  oxid,  NiOj,  which  is  formed  by  this 
reaction,  then  absorbs  an  atom  of  free  oxygen 
from  the  air  that  is  present  in  the  chamber, 
becoming  thereby  reconverted  into  nitrogen 
trioxid,  and  rendered  capable  of  oxidizing  a 
second  molecule  of  SO2.  The  nitrogen  trio.xid 
thus  appears  to  act  the  part  of  a  mere  carrier 
of  oxygen,  so  that  a  given  quantity  of  it  is 
capable  of  effecting  the  oxidation  of  an  indefi- 
nitely large  quantity  of  the  sulphur  dioxid.  That 
the  real  phenomena  are  more  complicated  than 
this  simple  explanation  would  indicate,  is  sug- 
gested by  the  fact  that  when  the  supply  of  steam 
in  the  chamhcr  is  deficient,  a  solid  compound 
is  formed,  which  is  known  as  the  "crystals  of 
the  leaden  chamber,"   and  which  has  the  com- 
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position  OH.NO2.SO2.  According  to  some  au- 
thorities, this  substance  plays  an  important  part 
in  the  normal  chemistry  of  the  process.  The 
sulphuric  acid  that  is  formed  in  the  chambers 
condenses  and  falls  to  the  floor,  where  it 
collects,  and  from  which  it  is  drawn  off  at  in- 
tervals. The  chamber  acid,  thus  manufactured, 
should  have  a  specific  gravity  of  about  1.60; 
and  it  is  then  concentrated  by  evaporation  in 
leaden  pans  until  it  attains  a  specific  gravity 
of  about  1.72.  In  this  form  it  constitutes  the 
"brown  oil  of  vitriol"  of  commerce,  ror  the 
further  processes  by  which  this  impure  acid 
is  purified  and  concentrated,  special  works  on 
industrial  chemistry  must  be  consulted.  See, 
for  example,  the  article  'Sulphuric  Acid,*  in 
Thorpe's   'Dictionary  of  Applied   Chemistry.* 

The  Contact  Process. —  In  the  contact  pro- 
cess for  the  manufacture  of  sulphuric  acid, 
the  sulphur  dioxid  is  caused  to  combine  with 
the  oxygen  of  the  air  by  bringing  the  mixed 
gases  into  contact  with  finely  divided  platinum, 
or  with  platinized  asbestos.  The  catalytic  ac- 
tion of  platinum  (that  is,  its  power  of  inducing 
combination  in  this  way,  without  being  itself 
consumed  or  otherwise  permanently  affected), 
was  discovered  by  Sir  Humphry  Davy,  in  1818; 
and  in  1824  Doebereiner  showed  that  finely 
divided  platinum  can  effect  the  ignition  of  a 
jet  of  hydrogen,  when  this  gas  impinges  upon  it 
in  contact  with  air.  Peregrine  Phillips,  of  Bris- 
tol, England,  first  produced  sulphur  trioxid  by 
utilizing  the  catalytic  effect  of  finely  divided 
platinum  upon  a  mixture  of  oxygen  and  sul- 
phur dioxid,  taking  out  a  patent  for  this  pro- 
cess in  1831  :  and  Schneider,  in  1848,  made  a 
working  model  of  an  apparatus  for  manufac- 
turing sulphuric  acid  by  this  method.  Since  that 
time  many  attempts  have  been  made  to  make  the 
contact  process  practicable  for  the  manufacture 
of  sulphuric  acid,  and  many  other  catalytic 
agents  have  been  tried  besides  platinum.  It  was 
not  until  about  1898,  however,  that  the  various 
practical  difficulties  involved  in  the  process  were 
satisfactorily  overcome,  largely  through  the  la- 
bors of  Herr  Knietsch,  of  the  Badische  Anilin 
und  Soda-Fabrik,  a  German  company  for  the 
manufacture  of  chemical  substances  of  nearly 
every  kind.  It  was  found  that  the  prime  con- 
dition of  success  in  the  application  of  the  con- 
tact method  is  that  the  gases  that  are  treated 
shall  be  absolutely  free  from  dust,  arsenic, 
mercury,  and  certain  other  substances.  The 
gases  from  the  pyrites-roaster  are  cooled 
very  slowly,  and  are  then  purified  by  filtration 
and  washing.  When  passed  to  the  tubes  con- 
taining the  platinized  asbestos  that  is  used  as 
the  catalytic  agent,  100  volumes  of  the  roaster- 
gas  contain  7  volumes  of  sulphur  dioxid.  10 
volumes  of  oxygen,  and  83  volumes  of  nitrogen 
(from  the  air).  The  catalytic  platinum  is  main- 
tained at  a  temperature  of  about  750°  R,  since 
it  is  found  that  at  this  temperature' the  produc- 
tion of  sulphur  trioxid  is  about  98  per  cent 
of  the  theoretical  production.  The  nitrogen  that 
is  present  has  no  influence  upon  the  reaction, 
when  the  apparatus  is  working  properly.  The 
sulphur  trioxid  that  is  produced  by  this 'method 
needs  only  to  be  dissolved  in  water,  or  in 
sulphuric  acid  containing  more  or  less  water, 
in  order  to  yield  an  acid  that  is  quite  pure.  It 
might  naturally  be  supposed  that  water  would 
be  the  best  absorbent  for  the  trioxid :  but  it 
is  found  that  an  acid  that  contains  from  97  to 


99  per  cent  of  ri^SOs  is  a  better  absorbent;  and 
in  the  practical  conduct  of  the  process,  the 
trioxid  is  absorbed  by  an  acid  of  this  strength ; 
the  stronger  acid  that  its  solution  yields  being 
continuously  drawn  off,  and  continuously  re- 
placed by  fresh  supplies  of  the  97  to  99  per  cent 
acid.  In  1900,  the  Badische  Anilin  und  Soda- 
Fabrik  manufactured  no  less  than  116,000  tons 
of  sulphur  trioxid,  mainly  (or  wholly)  by  this 
method.  a.  D.  Risteen,  Ph.  D., 

Editorial  Staff,  'Encyclof'cdai  Aiiu-ncana.' 

Sulphuric  Ether.      See  Ether. 

Sulphurous  Acid,  an  acid  having  the  for- 
mula H2SO3.  and  prepared  by  dissolving  sulphur 
dio.xid  gas  (see  SrLHHi.;R)  in  water;  the  acid 
being  formed  by  the  union  of  one  molecule  of 
the  dioxid  with  one  molecule  of  water,  according 
to  the  equation  SO;  -f-  H2O  =  H2SO3.  Sulphur- 
ous acid  has  never  been  isolated,  and  is  known 
only  in  its  aqueous  solution, —  in  combination 
with  bases  in  the  form  of  the  salts  known  as 
"sulphites,"  and  as  a  solid  hydrate.  At  70°  F. 
water  dissolves  about  thirty-five  times  its  own 
volume  of  sulphur  dioxid ;  the  solubility  being 
greater  at  lower  temperatures,  and  less  at  higher 
ones.  When  an  aqueous  solution  of  sulphurous 
acid  is  cooled  below  41°  F.,  a  crystalline  hydrate 
of  the  acid  separates  out,  the  composition  of 
w'hich  is  not  definitely  known.  Sulphurous  acid 
readily  gives  oflf  sulphur  dioxid  gas,  and  upon 
standing  in  contact  with  the  air  it  gradually 
absorbs  oxygen  and  becomes  converted  into  sul- 
phuric acid.  Its  composition  is  also  modified, 
by  the  action  of  light,  probably  by  the  formation 
of  a  more  complex  oxy-acid  of  sulphur.  It  acts 
as  a  weak,  dibasic  acid,  combining  with  the 
oxids,  hydrates  and  carbonates  of  many  of  the 
tnetals  to  form  salts  (that  is,  sulphites)  which 
are  readily  decomposed  by  the  addition  of 
stronger  acids,  with  the  liberation  of  sulphur 
dioxid.  When  the  hydrogen  atoms  of  the  acid 
are  both  replaced  by  a  metallic  base,  the  result- 
ing salt  is  called  a  "normal  sulphite" ;  and  when 
only  half  of  the  hydrogen  of  the  acid  is  so  re- 
placed, the  salt  is  called  an  "acid  sulphite,"  or  a 
"bisulphite."  Both  of  the  sulphites  of  sodium 
are  extensively  used  in  photography ;  the  normal 
sulphite  having  the  formula  Naj'SOj,  and  the 
acid  sulphite  the  formula  HNaSOa.  Industrially, 
the  bisulphites  of  calcium  and  of  magnesium  are 
of  exceeding  importance,  since  the  aqueous  solu- 
tions of  these  substances  possess  the  power  of 
dissolving  the  gummy  matters  by  which  the 
fibres  of  certain  kinds  of  wood  are  cemented 
together.  Upon  this  property,  the  "sulphite 
process"  for  the  manufacture  of  wood  pulp  is 
based.  In  this  process  sulphur  dio.xid  gas  is 
passed  through  large  tanks  containing  milk  of 
lime  (that  is,  calcium  hydrate  in  suspension  in 
water).  The  dioxid  dissolves  in  the  water  with 
the  formation  of  sulphurous  acid,  and  this  com- 
bines with  the  calcium  hvdrate  according  to  the 
equation  Ca02H2  +  H2SO3  =  CaSO,  -|-  2H2O. 
Normal  calcium  sulphite,  CaSOs  (also  known  as 
^'calcium  monosulphite")  is  very  insoluble,  and 
it  remains  in  the  tank,  undissolved  and  in  a  state 
of  suspension,  until  all  of  the  calcium  hydrate 
has  disappeared.  If  the  flow  of  sulphur  dioxid 
is  then  continued,  the  normal  calcium  sulphite 
absorbs  it  with  the  formation  of  calcium  bisul- 
phite, Ca(HS03)2,  as  indicated  bv  the  equation 
CaSO3  +  H2SO3=Ca(HSO.02.     The   bisulphite 
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of  calcium  is  easily  soluble,  and  (unless  the 
original  charge  of  lime  was  too  great)  the  con- 
tents of  the  tank  loses  nearly  all  of  its  milky 
appearance,  and  becomes  converted  into  a  true 
solution  of  calcium  bisulphite.  The  liquor  so 
obtained  is  then  drawn  off  into  a  strong  iron 
receptacle  (or  "digester"),  where  it  is  allowed  to 
act  for  some  hours  upon  chips  of  spruce  or 
poplar  wood.  When  the  action  of  the  bisulphite 
is  completed,  the  chips  are  found  to  be  converted 
into  a  mere  mass  of  disconnected  fibres,  which, 
save  for  such  minor  operations  as  washing  and 
bleaching,  are  ready  for  use  in  the  manufacture 
of  paper.  Bisulphite  of  magnesium  also  pos- 
sesses the  power  of  reducing  wood  chips  to  pulp, 
and  in  the  actual  conduct  of  the  operation,  paper 
manufacturers  use  a  mixture  of  bisulphite  of 
calcium  and  bisulphite  of  magnesium,  selecting 
the  lime  that  is  to  be  used,  with  special  refer- 
ence to  the  quantity  of  magnesia  that  it  contains. 
Some  manufacturers  do  not  calcine  the  lime,  but 
treat  the  mixed  carbonates  of  lime  and  magnesia 
directly  with  sulphur  dioxid  gas  in  the  presence 
of  water;  the  sulphurous  acid  that  is  formed  by 
the  solution  of  the  sulphur  dioxid  then  attack- 
ing the  carbonates  directly,  with  the  formation  of 
the  bisulphites,  and  the  liberation  of  carbon 
dioxid.  For  further  data  concerning  the  sul- 
phite process  for  the  manufacture  of  paper  pulp 
from  wood,  consult  Griffin  and  Little,  'Chem- 
istry of  Paper  Making.' 

Sulpicians,  sul-pTsh'i-anz.  See  Orders, 
Religious. 

Sulpicius  Severus,  sul-pTsh'i-us  se-ve'riis, 
Roman  ecclesiastical  writer;  b.  Aquitania  363 
A.D. ;  d.  Marseilles  between  410  and  429.  He 
was  from  a  family  of  high  rank,  and  in  the  prac- 
tice of  the  law  at  Toulouse  attained  a  great  rep- 
utation for  learning  and  eloquence,  and  led  a  gay 
though  charitable  life.  The  death  of  his  wife 
led  him  to  more  serious  pursuits.  Having  en- 
tered a  monastery,  he  spent  some  years  in  pre- 
paring an  abridgment  of  the  scriptural  narra- 
tive, which  from  the  purity  of  its  style  was  long 
a  favorite  text-book  in  the  schools  of  the  Middle 
Ages,  but  is  liable  to  the  charge  of  serious  tam- 
pering with  the  facts,  arising  in  part  probably 
from  the  desire  to  rebuke  in  this  guise  some  con- 
temporary rulers.  He  continued  this  history, 
describing  the  destruction  of  Jerusalem,  and 
bringing  the  narrative  down  to  his  own  time, 
under  the  title  of  <The  Chronicle  of  Sulpicius 
Severus,'  in  which  he  varies  materially  from 
Josephus.  His  other  works  are;  "Life  of  Saint 
Martin,  Bishop  of  Tours'  ;  'Three  Dialogues'  ; 
and  a  collection  of  letters.  From  the  elegance 
of  his  Latinity  he  was  called,  not  undeservedly, 
"the  Christian  Sallust."  His  works  have  been 
often  printed. 

Sulsberger,  sulz'ber-jer,  Mayer,  German- 
American  jurist;  b.  Hcidelsheim.  Germany,  22 
June  1843.  During  the  revolution  of  1848  his 
father  came  to  America  with  his  wife  and  fam- 
ily, settling  in  Philadelphia  in  1840.  Receiving 
his  early  education  at  the  public  schools  he  grad- 
uated in  1859  from  the  Centra!  High  School, 
being  at  the  same  time  an  apt  pupil  at  home  in 
Hebrew  language  and  literature.  On  16  Sept. 
1865  he  was  adniiltod  to  the  bar.  where  his  career 
has  been  peculiarly  brilliant  and  his  commanding 
abilities  received  their  recognition  on  his  appoint- 
ment as  judge  of  the  Court  of  Common  Pleas 
(1894)   and  when   (1903)   he  was  the  candidate 


of  the  Philadelphia  Bar  for  the  vacancy  in  the 
Supreme  Court.  Judge  Sulsberger  is  a  favorite 
orator  on  public  occasions,  edited  'The  Occident* 
for  a  year  after  its  founder's  death,  was  tendered 
the  position  of  U.  S.  minister  to  Turkey  during 
President  Harrison's  administration  but  declined 
the  honor,  is  prominently  identified  with  Jewish 
charities  and  institutions,  and  is  a  trustee  of  the 
Baron  de  Hirsch   Fund. 

Sul'tan,  in  Arabic,  signifies  monarch,  ruler. 
The  title  is  borne  by  various  Mohammedan 
rulers,  while  the  Turkish  emperor  assumes  the 
title  of  Sultan-es-selatin,  'Sultan  of  sultans.' 
The  daughters  of  the  sultan  have  also  the  title 
of  sultan.  The  title  of  sultana  is  given  out  of 
Turkey  to  the  chief  concubines  of  the  sultan, 
but  no  such  title  is  in  use  for  them  in  Turkey. 
If  the  mother  of  the  Sultan  is  living  she  is 
styled  sultan    Valide. 

Sulu,  soo-loo',  or  Jolo,  h6-16',  Philippines, 
(l)    An   archipelago,  consisting  of    188  islands, 
forming  the  southern  central  portion  of  the  Phil- 
ippine  Archipelago,  lying  between   the   parallels 
4°,  30'  and  121°  52'  N.  latitude,  and  the  meridians 
119°,  25'  and  121°  52'  E.  longitude;  area,   1,029 
square  miles.     The  archipelago  is  surrounded  by 
the  Sulu  and  Mindanao  seas  on  the  north  and 
west,    and   the    Celebes    Sea    on    the    south    and 
east.     The  islands  form  a  long  chain  extending 
from   northeast   to    southwest,   and   are   divided 
into    five    principal    groups;     (l)     Balanguingin, 
19    islands;    (2)    Pangutarang,    14   islands;    (3) 
Sulu,     29     islands;     (4)     Tapul,     3S     islands; 
(5)   Tawi  Tawi,  88  islands.     The  larger  islands 
are  generally   high   and   of  volcanic   formation; 
the  smaller  islands  are  low  and  rest  on  coral ; 
mountain  chains  traverse  the  islands  of  Sulu  and 
Tawi  Tawi.    The  larger  islands  are  fertile ;  rice, 
coffee,    chocolate,    corn,    hemp,    saffron,    indigo, 
sesame,  and  cotton  are  cultivated,  but  not    as  a 
rule   for  export.     The  raising  of  horses,   cattle, 
and  goats  is  an  important  industry ;  there  is  some 
metal    working    in   the   manufacture    of    chisels, 
knives,   etc.,   and    weaving   for   home   consump- 
tion.    The   chief  industry  from  the  commercial 
standpoint  is  pearl  and  pearl  shell  fishing,  large 
quantities    of   pearl    shell    especially    being    ex- 
ported ;  other  exports  are  shark's  fins,  beche  de 
mer  and  native  cordage.     The  trade  is   largely 
in  the  hands  of  the  Chinese.     The  forests  con- 
tain  many   of   the   most   valuable   woods   of  the 
East.     The  people  of  the  archipelago  are  divided 
into  four  groups,  according  to  their  origin  and 
customs;    (i)   The  Guimbajanos,  the  aborigines 
living   in    the    mountains;    (2)    the    Malay    and 
Visayan  slaves;  (3)  the  Samales;  (4)  the  Moros 
proper,  the  dominating  race.     Mohammedanism 
is  the  prevailing  religion;  polygamy  and  slavery 
are   recognized  institutions.     Piracy   has  been  a 
fixed  occupation  of  the  people,  and  their  depre- 
dations have  been  carried  as   far  as   Singapore. 
(See  MoRos.)     Spain  never  occupied  but  a  few 
towns  on  the  coast,  and  the  native  government 
remained  largely  independent  of  Spanish  domin- 
ion.    When  the  islands  were  transferred  to  the 
United  States,  after  the  Spanish-American  War, 
negotiations    were    immediately    begun    for    es- 
tablishing    satisfactory     relations     between     the 
United    States    government    and    the    Sultan    of 
Sulu  and  his  datos  (or  chiefs).     In  August  1899 
a  treaty  was  signed  in  accordance  with  which  the 
sovereignty  of  the  United  States  over  the  whole 
archipelago  was  recognized,  but  the  government 
of  the  Sultan  and  datos  continued  under  this  su- 
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preme  jurisdiction,  the  rights  and  religion  of  the 
Moros  to  be  respected,  with  the  following  impor- 
tant stipulations :  the  United  States  shall  occupy 
and  control  such  parts  of  the  archipelago  as  public 
interest  demands ;  any  person  can  purchase  land 
with  the  Sultan's  consent;  piracy  shall  be  sup- 
pressed;  American  courts  shall  have  jurisdiction 
except  between  Moros ;  the  American  govern- 
ment shall  protect  the  island  against  foreign 
imposition.  Pop.  (estimated)  22,680.  The  full 
text  of  the  treaty  is  printed  as  Senate  Document 
No.  136,  56th  Congress,  ist  session.  (2)  A 
group  of  islands  in  the  central  part  of  the  Sulu 
Archipelago,  lying  between  the  Balanguingui 
group  on  the  north,  and  the  Tapul  group  on  the 
south ;  area  380  square  miles.  All  of  the  larger 
islands  of  this  group  are  volcanic,  each  of  them 
being  formed  of  a  central  peak  sloping  to  a  nar- 
row stretch  of  level  coast  land ;  the  islets  are 
generally  rocks.  All  the  staples  of  the  archi- 
pelago are  cultivated ;  a  small  amount  of  hemp 
and  indigo  is  exported ;  but  cattle  raising  and 
fishing  occupy  a  larger  number  of  the  inhabitants. 
The  trade  between  islands  is  by  native  craft ; 
the  port  of  export  is  the  town  of  Sulu.  Pop. 
14,415  men  for  war.  (3)  Island,  the  central  and 
largest  island  of  the  Sulu  group;  area  333 
square  miles.  It  is  traversed  from  northeast  to 
southwest  by  three  nearly  parallel  mountain 
chains,  between  which  lie  fertile  valleys ;  there 
are  several  important  peaks,  of  which  the  high- 
est has  an  elevation  of  2,894  feet.  There  are 
numerous  small  streams ;  which  are  nearly  or 
completely  dry  during  the  summer  season.  The 
climate  is  particularly  good,  the  temperature 
being  even  and  unusually  cool  for  the  latitude. 
The  soil  is  fertile  and  is  well  cultivated ;  rice, 
however,  is  imported,  and  the  chief  articles  of 
export,  as  in  the  rest  of  the  Sulu  .•Krchipclago, 
are  the  products  of  the  fisheries.  The  mountains 
are  heavily  wooded,  and  valuable  cabinet  woods 
are  also  among  the  exports.  Under  the  Amer- 
ican jurisdiction  a  school  has  been  established 
on  the  island.  (4)  Town,  capital  of  the  Sulu 
Archipelago,  situated  on  the  northwest  coast 
of  Sulu  Island,  540  miles  south  of  Manila.  It 
was  the  ancient  residence  of  the  Sulu  sultans, 
but  scarcely  a  trace  of  the  ancient  Moro  town 
remains ;  the  present  town  was  built  in  1878  by 
the  Spaniards.  It  is  surrounded  by  a  wall,  with- 
in which  the  town  is  regularly  laid  out,  with 
three  principal  streets,  broad  and  well  shaded. 
The  houses  are  mostly  well  built,  and  there  is  a 
large  modern  market  house.  It  is  the  chief  town 
and  chief  port  of  the  Sulu  Archipelago,  and  car- 
ries on  a  large  trade  with  Singapore  and  Manila, 
as  well  as  a  native  inter-island  trade.  In  the 
channel  between  the  roadstead  and  Maroiigas  is 
a  pearl  oyster  bed,  which  employs  a  large  num- 
ber of  fishing  boats,  and  the  town  is  the  centre 
of  this  industry. 

Sumac,  any  shrub  or  tree  of  the  genus 
Rhus.  Some  species  are  poisonous  to  the 
touch.  (See  Poison  Plants.)  One  of  the  most 
common  innocent  eastern  species,  of  America, 
and  the  largest,  is  RIuis  hirta,  the  staghorn  su- 
mac, so  called  because  its  young,  short  branches 
are  covered  with  down,  in  color  and  texture  not 
unlike  a  deer's  antlers  "in  the  velvet."  The 
trees  are  not  more  than  30  feet  high,  but  are 
apt  to  grow  in  clumps,  and  have  a  tropical  ap- 
pearance, with  their  long  pinnate  leaves,  turning 
to  vivid  yellows  and  crimsons  in  autumn.  Their 
autumnal    beauty    is    further    enhanced    by    the 


torch-like  panicles  of  fruits,  small  drupes  mat- 
ted together  by  the  crimson  plush  of  the  hairs 
that  cover  them,  into  pyramidal  bunches  termin- 
ating the  branches.  These  fruit-masses  remain 
throughout  the  winter,  and  are  a  favorite  food 
of  chickadees,  in  spite  of  the  fur  and  the  acidu- 
lous taste.  The  sour  flavor  was  taken  advan- 
tage of  by  the  Indians  and  colonists  who  made 
a  cooling  drink  from  the  plant.  The  crimson 
hairs  also  yielded  a  red  dye,  when  immersed  in 
boiling  water.  The  wood  is  yellow,  and  hand- 
somely veined,  but  is  very  brittle ;  it  is,  how- 
ever, occasionally  made  into  canes.  The  fra- 
grant, or  sweet-scented  sumac  (Rhus  aromatica), 
is  a  low  shrub  with  aromatic  leaves  and  large 
panicles  of  greenish,  honey-scented  flowers 
which  bloom  in  spring  and  are  a  famous  food  for 
bees.  R.  glabra,  is  the  upland  or  smooth  sumac, 
which  is  smooth  and  even  glaucous ;  its  palely 
lined  leaves  were  added  to  the  tobacco  of  the 
aborigines ;  and  an  efficient  gargle  is  made  from 
the  refrigerant  and  astringent  drupes.  The 
dwarf  black  or  mountain  sumac  (R.  col>allina), 
similar  in  size  to  the  above  species,  and  like 
them,  having  panicles  of  bloom  succeeded  by 
scarlet  masses  of  drupes,  is  more  bushy  in 
growth,  forming  low  thickets  in  sandy  or  dry, 
almost  sterile  soil,  and  is  peculiar  in  that  the 
main  stem  of  its  compound  leaves  bear  coriaceous 
wings  between  the  leaflets.  The  latter  are  shin- 
ing above,  and  pubescent  beneath,  and,  like 
those  of  R.  glabra,  when  dried  are  material  for 
tanning.  They  are,  however,  said  to  be  inferior 
to  those  of  the  Rhus  coniaria,  native  to  and 
cultivated  in  the  Mediterranean  regions,  which 
are  especially  valuable  for  tanning  fine  leathers, 
as  the  light-tinted  moroccos.  They  are  collected, 
dried  and  exported  in  great  quantities  in  the 
shape  of  a  fine  dust.  The  Venetian  sumac,  or 
smoke-tree  (R.  cotinus),  is  also  used  for  the 
same  purpose.  (See  Smoke-tree.)  The  sumacs 
are  very  useful  shrubs  to  the  Indians  of  the 
western  United  States.  The  twigs  of  Rhus  tri- 
lobala,  the  aromatic  sumac,  having  small  three- 
lobed  leaves,  are  soaked,  scraped  and  split,  re- 
soaked  in  water,  and  then  woven  into  baskets, 
sometimes  in  conjunction  with  other  materials, 
These  light,  straw-colored  withes  are  used  prob- 
ably more  than  any  material  except  the  willows 
for  native  basketry.  R.  diversiloba.  tlie  poison- 
oak,  although  greatly  dreaded  by  the  Cherokees, 
who  endeavor  to  conciliate  it  by  addressing  it 
as  "my  friend."  does  not  seem  to  injure  certain 
Californian  tribes  so  much.  They  even  use  it 
as  medicine,  sometimes  poisoning  themselves  in- 
ternally by  the  practice,  and  use  twigs  of  it  as 
water-sprinklers  in  sacred  ceremonies ;  it  is  also 
a  material  for  woven  fabrics.  Its  juice,  which 
turns  black  rapidly  on  exposure  to  air,  is  utilized 
as  an  intense  black  dye  for  basketry.  R.  trilo- 
bata  likewise  yields  a  dye.  A  strong  decoction 
of  the  leaves  and  twigs  is  made,  to  which  is 
added  roasted  pinon  gum  and  yellow  ochre, 
forming  a  rich,  blue-black  fluid,  which  is  prac- 
tically an  ink,  the  tannic  acid  of  the  sumac,  com- 
bining with  the  iron  in  the  yellow  ochre,  and 
being  strengthened  with  the  carbon  of  the  burnt 
gum.  The  lacquer  or  varnish  of  China  and 
Japan  is  nothing  but  the  sap  of  another  sumac 
(R.  vernicifera)  or  varnish-tree,  cultivated  in 
those  countries.  When  the  bark  is  cut.  the 
shrub  exudes  a  juice,  darkening  after  exposure. 
When  kept  for  some  time  this  sap  becomes 
thick   and   viscous,    blackish-brown    in    color'  in 
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the  mass,  but  yellow-brown  and  transparent  in 
thin  layers.  When  properly  applied  in  succes- 
sive layers,  and  dried,  it  becomes  a  natural  var- 
nish of  great  hardness  and  unalterability.  Nut 
galls,  or  iron  in  solution,  added  to  this,  or  gold 
and  other  metals,  make  the  various  kinds  of 
lacquer  or  japannuig,  which  it  often  takes  years 
to  perfect.  Japan  wa.x  is  a  vegetable  wax  used 
chiefly  for  candles,  and  obtained  by  crushing, 
steaming  and  pressing  the  drupes  of  this  species 
and  of  the  Asiatic  R.  succedanca. 

Sumatra,  soo-ma'tra,  an  island  in  the 
Indian  Seas  immediately  under  the  equator.  Its 
extreme  limits  are  lat.  5°  45'  N.,  and  5°  55'  S. ; 
Ion.  90°  40'  E.,  and  106°  5'  E.  In  the  direction 
of  its  greatest  length  it  extends  from  northwest 
to  southeast.  Its  greatest  length  is  about  1,000 
miles,  and  its  greatest  breadth  about  260  miles; 
its  area  is  about  161,600  square  miles.  It  ranks 
in  magnitude  as  the  second  of  the  Asiatic  is- 
lands, Borneo  being  the  first.  The  population  is 
about  4,000,000. 

Topography. —  The  west  side  of  the  island 
is  mountainous,  but  the  east  side  has  a  totally 
different  character,  and  spreads  out  into  inter- 
minable plains  nearly  as  level  as  the  sea.  The 
mountains  viewed  from  the  west  appear  at  first 
view  to  form  a  continuous  ridge,  but  a  closer 
examination  reveals  breaks  in  the  chain,  and 
discloses  the  fact  that  two  or  three  ridges  lie 
behind  that  which  is  mainly  seen  from  the  coast. 
This  chain,  known  generally  as  Barisan,  extends 
from  the  northwest  of  the  island  to  Sunda 
Strait.  The  islands  of  Pulo  Bras  and  Pulo  Wai 
really  form  detached  parts  of  it,  and  near  them, 
at  the  northwestern  end  of  the  island,  it  attains 
a  height  of  5,663  feet  in  Mount  Yaniura.  Farther 
south,  but  still  in  Achinese  territory,  are  the 
lofty  volcanoes  Abong-Abong  and  Luse,  whose 
heights  are  estimated  at  over  11,000  and  12,000 
feet  respectively.  ^  Mount  Ophir,  close  to  the 
equator,  is  an  extinct  volcano  9,610  feet  above 
sea-level.  Not  far  to  the  south  is  Mount  Me- 
rapi,  one  of  the  most  violent  of  Sumatran  vol- 
canoes. Other  notable  peaks  are:  Talang 
(8,343)>  an  extinct  volcano,  from  which  the 
natives  obtain  sulphur;  Indrapura  (12,000),  the 
highest  peak  yet  ascended  in  Sumatra;  Mount 
Paung;  Mount  Kaba  (5,413);  Mount  Dempo 
(10,562),  an  active  volcano;  and  Mount  Tang- 
kamus  (7,422),  near  the  Straits  of  Sunda.  Gran- 
ite, slates,  clay-schists,  and  similar  rocks  abound, 
and  limestones  of  Carboniferous  age  occupy 
much  of  the  surface.  The  Tertiary  formations 
cover  a  very  large  area.  All  the  peaks  seem 
to  be  volcanic.  Various  metals  have  been  found 
in  the  island,  and  excellent  coal  is  known  to 
be  abundant. 

Rivers  and  Lakes. —  The  rivers  that  flow  to- 
ward the  west  are  naturally  short  and  of  small 
importance  for  navigation,  but  those  traversing 
the  broad  alluvial  eastern  slopes  arc  long  and 
deep.  Many  of  them  form  large  deltas.  In  or- 
der from  south  to  north  the  most  important  are: 
the  Musi  or  Palcmbang,  about  400  miles  lon.g, 
passing  the  town  of  Palembang  and  entering 
the  sea  opposite  the  island  of  Banka,  an  impor- 
tant highway  for  trade;  the  Jamlii  or  Batang- 
Hari,  over  500  miles  long,  and  navigable 
throughout  most  of  its  length,  important  as  an 
outlet  for  the  chief  coal-fields;  the  Indragiri ; 
the  Kampar;  the  Siak,  rising  near  Mount  Ophir; 
the  Rakan  and  the  P.atu  Bara.  Of  the  west- 
coast  rivers  the  Singkel   is  the  most  important. 


The  lakes  of  Sumatra  are  mostly  mountain 
lakes,  and  not  a  few  of  them  occupy  the  craters 
of  extinct  volcanoes.  The  largest  are :  Toba, 
.soo  square  miles  in  area,  at  the  source  of  the 
Singkel  river;  Singkara  and  Maringin,  about  the 
centre  of  the  island  near  the  west  coast ;  Korin- 
chi,  near  Indrapura ;  and  Danau.  Sumatra  is 
almost  bisected  by  the  equator,  and  in  conse- 
quence the  monsoons  of  its  northern  extremity 
have  different  directions  from  those  of  the 
southern  end.  During  the  pen'ods  when  the 
monsoon  is  changing,  navigation  in  the  neigh- 
boring waters  is  impeded  by  squalls.  The  cli- 
ftiate  is  generally  of  th«  usual  tropical  char- 
acter, and  is  on  the  whole  rather  unhealthy. 

Flora  and  Fauna. —  The  flora  of  Sumatra 
differs  much  from  that  of  Java.  It  is  very  rich 
in  forest  trees,  many  of  which  yield  valuable 
timber  or  other  useful  products,  such  as  ben- 
zoin, and  gutta-percha.  Pepper  is  the  chief  cul- 
tivated product.  Sago  and  rice  are  also  culti- 
vated, and  excellent  tobacco  and  coffee  are 
grown  for  export.  The  fauna  of  Sumatra  in 
some  respects  resembles  that  of  Borneo  more 
closely  than  that  of  the  countries  with  which 
it  is  almost  in  contact.  The  elephant  and  the 
tapir,  frequent  in  Sumatra,  are  unknown  in  Java. 
The  former  island  has  the  two-horned,  the  latter 
a  single-horned  rhinoceros.  The  orang-utan 
is  found  locally.  The  tiger  occurs  both  in  Su- 
matra and  Java,  but  not  in  Borneo ;  Sumatra  has 
also  some  species  of  deer  and  antelope,  the  sun- 
bear,  a  peculiar  kind  of  bare,  and  the  muntjac. 
The  most  notable  birds  are  the  Argus  pheasant, 
several  trogons,  bush-shrikes,  rain-birds, 
pheasant-cuckoos,  etc.  Of  the  domesticated  ani- 
mals the  most  important  by  far  is  the  pig.  next 
to  which  rank  the  cow  and  the  horse.  The 
buffalo  is  more  frequent  in  the  low  country,  but 
is  only  valued  as  food,  and  never  yoked  for 
labor  as  in  Java.  The  horse  of  the  highlands 
is  small,  but  vigorous  and  capable  of  enduring 
much  fatigue. 

Government. —  The  authority  of  the  Dutch 
extends,  noniinally  at  least,  over  the  greater 
part  of  the  island,  and  may  be  considered  to  be 
real  over  all  the  coast  districts.  In  the  interior, 
however,  there  are  still  considerable  tracts  under 
native  rulers,  or  forming  village  confederations, 
over  which  the  Dutch  exercise  little  or  no 
authority.  The  Dutch  possessions  are  divided 
into  six  chief  divisions.  The  government  of  the 
West  Coast,  with  an  area  calculated  at  31,649 
square  miles,  extends  along  the  middle  portion 
of  the  west  coast,  and  includes  Padang  and  other 
districts.  The  governor  resides  at  Padang.  The 
residency  of  Benkulcn  lies  to  the  south  of  that 
of  the  West  Coast,  and  has  an  area  of  g,.^99 
square  miles,  Benkulen  being  the  capital.  The 
residency  of  Lampong  comprises  the  soutbein 
districts  of  the  island  on  the  Strait  of  Sunda. 
and  has  an  area  of  11,284  square  miles.  The 
residency  of  Palembang  on  the  cast  coast,  with 
an  area  of  53,497  square  miles,  lies  to  the  north 
of  Lampong,  and  has  as  its  capital  the  large 
town  of  Palembang.  The  district  of  Indragiri, 
farther  norlh,  belongs  to  the  residency  of  Rion, 
which  is  named  after  the  island  of  that  name. 
Farther  north  is  the  residency  of  the  East  Coast, 
its  area  being  estimated  at  35.312  square  miles; 
and  at  the  extreme  northwest  that  of  Achin, 
which  still  remains  semi-independent,  area 
20,471. 

Racial    Characteristics. —  Sumatra    is    inhab- 
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it<:d  by  a  vei>-  mixed  population.  Malays  collected 
from  every  'quarter  of  the  archipelago  inhabit 
the  coast.  Hindus  appear  to  have  settled  at  an 
early  age  in  the  north,  and  to  have  modified  the 
Malay  type  of  the  Achinese.  The  Arabs  in  the 
island,  though  few  in  number,  have  always 
formed  an  important  class.  Chinese  are  numer- 
ous, particularly  on  the  east  coast.  Northwest  of 
Palembang  the  Orang-Kubu  live  in  a  savage 
state,  and  shun  any  intercourse  with  the  neigh- 
boring tribes.  The  Orang-Kubu  must  not  be 
confounded  with  the  people  of  Menankabu,  a 
pure  Malay  race  inhabiting  the  highlands  of  Pa- 
dang,  which  some  are  disposed  to  consider  the 
original  seat  of  the  Malay  stock.  The  Battaks 
are  a  peculiar  and  interesting  race.  Like  the 
Malays  they  are  of  short  stature,  but  they  differ 
from  the  former  in  being  strongly  built  and  well 
proportioned.  The  art  of  writing  has  been 
known  among  the  Battaks  from  a  date  beyond 
the  reach  of  tradition.  Their  characters  are 
peculiar,  and  also  their  mode  of  writing,  for  they 
begin  at  the  bottom  of  the  page  at  the  left-hand 
side,  and  place  letter  above  letter  in  a  vertical 
column  till  they  reach  the  top,  when  they  return 
to  the  bottom.  Their  ancient  books  are  written 
in  a  brilliant  ink  on  paper  made  of  the  bark  of 
trees,  but  now  they  scratch  their  writings  on  slips 
of  flattened  bamboo.  Among  all  the  indigenous 
tribes  of  Sumatra  the  characteristic  political 
tendency  is  one  that  could  have  originated  only 
in  the  recesses  of  the  mountains.  Every  village 
affects  independence,  but  the  villages  form  con- 
federations. The  native  tribes  of  Sumatra  have 
no  temples  and  no  priests.  They  are  said  to  be- 
lieve in  the  existence  of  an  evil  spirit  and  of 
demons  who  haunt  the  mountains.  On  the  coasts 
Buddhism  appears  to  have  been  introduced  at  an 
early  age,  but  it  has  since  been  completely  super- 
seded by  Mohammedanism,  which,  among  the 
Malays  however,  is  of  a  very  rela,xed  character. 
History. —  The  first  European  who  visited 
the  island  of  Sumatra  is  said  to  have  been  Nic- 
colo  di  Conti,  who  came  there  before  1449.  In 
the  beginning  of  the  i6th  century  it  was  visited 
by  the  Portuguese,  but  no  Europeans  obtained  a 
firm  footing  on  the  island  until  the  Dutch  estab- 
lished a  factory  on  the  West  Coast  at  the  end  of 
the  i6th  century.  In  1666  the  Dutch  took  pos- 
session of  Padang,  and  soon  after  enlarged  their 
territories  by  treaty  with  the  Sultan  of  Achin. 
Since  that  time  they  have  gone  on  continually 
consolidating  and  increasing  their  dominion 
much  more  by  negotiation  than  by  force  of  arms. 
Their  last  important  accession  of  influence  on 
the  island  was  gained  by  a  treaty  with  the  king- 
dom of  Siak,  concluded  in  1868,  by  which  they 
obtained  the  virtual  control  of  that  state.  In 
1685  the  British  formed  a  settlement  in  Benku- 
len,  and  in  1811  they  seized  the  Dutch  posses- 
sions on  the  island.  These  were,  however,  re- 
stored in  1815.  and  in  1824  Benkulen  w-as  given 
over  to  the  Dutch  in  exchange  for  Malacca.  A 
treaty  concluded  between  the  Dutch  and  Eng- 
lish governments  in  1834  left  the  Dutch  free 
to  make  what  treaties  they  pleased  with  the  na- 
tive powers  in  the  island  of  Sumatra,  the  same 
liberty  being  allowed  to  the  British  on  the  Malay 
Peninsula;  but  the  right  of  the  Dutch  to  make 
advances  in  the  island  by  conquest  and  annexa- 
tion was  not  then  recognized.  This  right  was, 
however,  conceded  in  the  treaty  of  February, 
1871,  in  return  for  the  cession  to  the  British 
of  the   Dutch   possessions  on   the  Gold   Coast; 


and  in  accordance  with  this  permission  the  Dutch 
despatched  an  expedition  against  Achin.  In 
April,  1873,  the  forces  of  the  two  powers  came 
into  collision,  and  a  war  ensued  which  dragged 
on  for  a  number  of  years,  caused  severe  losses 
to  the  Dutch,  and  after  all  has  terminated  only 
in  the  nominal  subjugation  of  Achin.  In  .August 
1883,  the  tidal  wave  that  accompanied  the  terrific 
volcanic  outburst  in  Krakatoa,  swept  with  de- 
structive effect  the  south  coast  of  Sumatra,  a 
total  change  in  the  aspect  of  the  Straits  of  Sunda 
also  resulting  from  the  eruption. 

Sumbawa,  soom-ba'wa,  an  island  belong- 
ing to  the  Sunda  group,  in  the  Indian  Ocean, 
east  of  Java,  containing  5,192  square  miles.  The 
island  is  mountainous  and  of  extraordinary  pro- 
file. The  volcano  of  Tomboro  or  Tombura,  8,940 
feet  high,  is  near  the  northern  coast  and  famous 
for  its  eruptions.  The  island  consists  of  two 
parts,  with  two  rulers  or  sultans,  who  acknow- 
ledge the  sovereignty  of  Holland.  There  are 
few  streams.  The  chief  products  are  rice,  cotton, 
tobacco,  tropical  fruits  and  sappan-wood.  Of 
domestic  animals  deer  and  swine  are  plentiful, 
and  the  finest  horses  of  the  Indian  Archipelago 
are  reared  here,  and  exported.  Edible  birds' 
nests  are  found  on  the  coasts ;  gold,  silver,  salt- 
petre and  pearls  from  the  mines  and  waters,  re- 
spectively. On  the  north  coast  there  is  a  good 
harbor,  and  here  stands  the  town  of  Sumbawa, 
The  inhabitants  are  Malays  and  Mohammedans. 
Pop.    (est.)   751,000. 

Sum'bul,  an  East  Indian  name  of  the 
spikenard  (Mardostachys) ,  and  also  of  the 
valerian,  but  more  particularly  of  Ferula  sumbul, 
the  commercial  drug  also  known  as  rausk-root. 
The  last  is  an  umbelliferous  plant,  with  dissected 
leaves.  The  roots  reach  the  pharmacists  in 
transverse  segments,  light  and  spongy  in  texture, 
with  a  thin,  brown,  wrinkled  and  fibrous  skin, 
but  whitish  inside.  The  taste  is  bitter  and  bal- 
samic, the  odor  strong  and  like  musk.  Sumbul 
is  used  therapeutically  as  a  stimulant  and  ner- 
vine, and  was  of  importance  long  before  its  bo- 
tanical history  was  known. 

Summary  Court.    See  Law,  Military. 

Summary  Proceeding,  in  law,  a  form  of 
trial  in  which  the  ancient  established  course  of 
legal  proceedings  is  disregarded,  especially  in  the 
matter  of  trial  by  jury.  In  no  case  can  a  party 
be  tried  summarily  unless  when  such  proceed- 
ings are  authorized  by  legislative  authority,  as  in 
a  committal  for  contempt  of  court,  the  convic- 
tion of  a  person  by  justices  of  the  peace,  etc. 

Summer,  the  season  of  the  year  which  in 
the  northern  hemisphere  generally  may  be  said 
to  comprise  the  months  of  June,  July  and  Au- 
gust. The  astronomical  summer  lasts  in  the 
northern  hemisphere  from  the  June  solstice  to 
the  September  equinox,  during  which  time  the 
sun,  being  north  of  the  equator,  shines  more 
directly  upon  this  part  of  the  earth,  and  rises 
much  sooner  and  sets  later,  which  renders  this 
the  hottest  period  of  the  year.  The  period  of 
greatest  heat  generally  takes  place  in  August, 
since  the  influence  of  the  sun's  rays  has  then 
been  felt  for  a  long  time  on  the  earth,  and  the 
wind  blowing  from  the  north  becomes  milder 
owing  to  a  moderation  of  the  temperature  in  the 
polar  circle  caused  by  the  thawing  of  the  ice. 
In  the  southern  hemisphere  the  summer  lasts 
from  the  December  solstice  to  the  March 
equinox. 
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Summer  Duck.    See  Wood-duck. 

Summer  Redbird.    See  Tanager. 

Summer  School  of  the  South,  a  school  for 
teachers  established  at  the  University  of  the 
Tennessee,  Knoxville,  in  the  summer  of  1902.  It 
was  organized  to  supply  the  ever  increasing  de- 
mand on  the  part  of  Southern  teachers  for  a 
summer  school  of  high  grade  and  adequate  equip- 
ment for  the  best  normal  training.  It  receives 
its  financial  support  from  the  General  Educa- 
tion Board,  from  the  University  of  Tennessee, 
from  tile  citizens  of  Knox  County,  and  from 
individual  donations ;  the  registration  fee  is 
small.  All  the  buildings  and  full  equipment  of 
the  University  are  given  to  the  use  of  the  school. 
The  courses  number  over  150.  The  work  is  ar- 
ranged in  the  following  groups:  (i)  Common 
school  subjects  and  methods,  including  kinder- 
garten and  primary  grades;  (2)  psychology  and 
pedagogy;  (3)  high  school  and  college  subjects; 
(4)  rural  schools  and  county  supervision ;  (5) 
city  school  supervision;  (6)  general  lectures; 
(7)  library  work  and  educational  exhibits;  (8) 
<:ampaigners'  conventions.  Teachers  have  free 
choice  of  subjects,  but  are  advised  not  to  take 
work  for  more  than  three  or  four  periods  a  day. 
The  instructors  and  lecturers  are  men  and 
women  of  recognized  scholarship  and  authority, 
coming  from  various  institutions  and  different 
sections  of  the  country.  The  school  has  a  lar?;^: 
attendance  and  has  proved  a  marked  success. 

Summer  Schools,  schools  holding  sessions 
only  during  the  sunmier  months.  These  schools 
are  intended  for  the  benefit  of  those  otherwise 
unable  to  obtain  instruction ;  for  college  students 
or  those  preparing  for  college  who  wish  to 
make  up  work  in  which  they  are  deficient,  or 
advance  more  rapidly  along  certain  lines ;  for 
special  investigation,  as  in  scientific  schools ;  and 
for  professional  people,  especially  teachers,  who 
wish  to  employ  their  vacation  time  in  further 
study  in  their  departments. 

Classification. —  The  character  of  the  schools 
varies  in  accordance  with  the  needs  of  their 
students.  They  may,  however,  be  divided  into 
four  general  classes:  (l)  Schools  providing  in- 
struction in  special  branches  of  knowledge  and 
special  arts;  in  this  class  are  included  schools 
of  languages,  literature,  psychology,  and  the 
sciences ;  also  schools  of  music,  oratory,  and 
art,  such  as  the  Summer  School  of  the  Art 
Students'  League,  and  the  more  specialized  sci- 
entific schools  and  laboratories,  such  as  the 
Chesapeake  Zoological  Laboratory  of  Johns 
Hopkins,  and  the  summer  laboratory  at  Wood's 
Hole,  Mass.  (2)  General  schools,  where  all  or 
nearly  all  of  the  subjects  of  the  educational 
curriculum  are  treated ;  such  are  the  Harvard 
Summer  School  and  other  summer  schools  con- 
ducted by  colleges  and  universities.  (3)  The 
Chautauqua  summer  schools,  closely  allied  to  the 
general  schools,  but  where  the  more  serious 
class  room  work  is  carried  on  in  comicction  with 
popular  lectures,  concerts,  and  amusements.  (4) 
The  professional  schools ;  the  leading  schools  of 
this  type  are  for  teachers,  where  psychology, 
pedagogy,  and  methods  of  instruction  in  special 
subjects  are  treated.  Other  professional  schools 
are  schools  of  law,  of  medicine,  of  theology,  and 
library  schools.  (See  Library  Schools.)  In 
this  class  may  also  be  included  such  a  school  as 
the  Summer  School  in   Philanthropic  Work,  in 


New  York,  designed  to  train  workers  for  the 
complex  modern  charitable  organizations. 

History.—  The  first  summer  school  in  the 
United  States  was  a  school  of  zoology,  estab- 
lished by  Louis  Agassiz  on  Penkese  Island, 
about  25  miles  from  Newport ;  this  was  given 
up  after  two  sessions,  but  gave  rise  to  the  sim- 
ilar schools  now  in  existence  at  Newport, 
Wood's  Hole,  and  elsewhere.  The  Chautauqua 
Assembly  (q.v.),  founded  in  1874  on  the  site 
of  an  earlier  Methodist  camp-meeting,  may  justly 
be  considered  the  pioneer  summer  school  of 
America,  and  has  been  the  model  for  the  organ- 
ization of  numerous  summer  schools  founded 
since  that  date  by  various  associations  or  by  in- 
dividuals. Among  the  most  important  and  typ- 
ical schools  of  this  type  are  the  Catholic  Sum- 
mer School  of  America,  chartered  in  1893,  and 
the  Jewish  Chautauqua,  founded  in  1897. 
Among  other  early  schools  were  those  estab- 
lished by  colleges  and  universities ;  such  were 
the  school  of  botany,  chemistry,  and  miner- 
alogy, at  Bowdoin  (established  in  1876),  and 
the  Cornell  School  of  Zoology  (1876)  ;  the  uni- 
versity first  to  establish  a  general  school  was 
Harvard,  the  beginnings  of  which  are  traced 
back  to  lectures  given  on  Saturday  afternoons 
for  teachers.  College  and  university  summer 
schools  are  now  an  established  factor,  and  are 
conducted  by  many  State  universities  and  all  the 
larger  universities  of  the  country  ;  they  are  usually 
general  in  character.  The  most  recent  develop- 
ment of  this  form  of  summer  school  is  that  of 
the  fourth  quarter  or  summer  term  of  a  univer- 
sity, where  the  summer  term  is  on  the  same 
basis  as  the  other  terms,  and  academic  work 
goes  on  through  the  year ;  this  plan  was  first 
adopted  by  the  University  of  Chicago  and  in 
1898  by  the  University  of  West  Virginia.  The 
first  of  the  teachers'  summer  schools  was  the 
Martha's  Vineyard  Institute,  founded  in  1878; 
the  establishment  of  normal  summer  schools 
has  been  largely  taken  under  State  control,  or 
in  some  cases  under  the  control  of  the  State  uni- 
versities. Among  the  most  important  recent 
schools  of  this  character  is  the  Summer  School 
of  tlie  South  (q.v.),  established  at  the  University 
of  Tennessee  in  1902. 

General  Characteristics. —  Summer  schools 
in  general  are  distinguished  for  the  close 
and  pleasant  personal  relations  between  the  in- 
structors and  tlie  students;  they  have  the  ad- 
vantage also  of  bringing  together  many  of  the 
highest  authorities  and  best  teachers  from  dif- 
ferent institutions  and  different  parts  of  the 
country,  personal  contact  with  whom  cannot  fail 
to  be  inspiring.  The  growing  tendency  in  sum- 
mer schools  is  to  lengthen  the  term,  and  to 
make  tlic  courses  of  lectures  as  continuous  and 
connected  as  possible.  Though  the  popular  lec- 
tures of  the  Chautauqua  .schools  may  often  be 
superficial,  the  regular  summer  school  class 
room  work  is  serious  and  thorough  ;  and  while 
the  lack  of  time  makes  impossible  attention  to 
the  minuter  details  of  a  study,  this  is  compen- 
sated for  by  a  comprehensive  grasp  and  broad- 
ened view  of  a  subject.  In  the  summer  school 
the  attention  of  the  individual  student  is  usually 
concentrated  on  one  or  a  few  chosen  subjects; 
no  courses  are  required  and  the  elective  system 
has  thus  its  complete  application,  The  work  of 
the  summer  schools  is  unhampered  by  a  fixed 
curriculum  or  by  the  traditions  of  a  college  or 
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university,  and  they  are  enabled  to  directly  and 
quickly  adapt  their  methods  to  the  needs  of  the 
students.  The  spirit  of  the  summer  schools  is 
one  of  marked  enthusiasm,  as  they  are  attended 
only  by  those  sincerely  desiring  an  improve- 
ment in  their  education,  and  gratefully  enjoying 
the  privileges  enabling  them  to   obtain  it. 

Vacation  Schools  in  the  Cities. —  A  special 
application  of  the  summer  school  principle  has 
been  made  in  the  large  cities,  where  the  ques- 
tion of  the  care  of  the  poorer  children  and  the 
keeping  them  from  the  streets,  has  become  of 
peculiar  importance.  It  is  therefore  the  custom 
in  many  American  cities  for  some  charitable 
organization  to  establish  summer  or  vacation 
schools  for  the  public  school  children.  In  these 
schools  the  instruction  is  mainly  given  in  vari- 
ous kinds  of  manual  training  and  gymnastic 
work;  natura  study  is  also  a  part  of  the  curricu- 
lum ;  and  excursions  are  taken  under  charge  of 
the  teachers  outside  the  city  or  to  the  parks. 
The  first  school  of  this  kind  was  established  in 
Boston  in  1885;  New  York  followed  suit  in  1894. 
Other  cities  having  such  schools  are  Brooklyn, 
Cleveland,  Cambridge,  Philadelphia,  Baltimore, 
and  Chicago. 

Summers,      sum'erz,      Thomas      Osmund, 

American  Methodist  Episcopal  (South)  clerg)'- 
man :  b.  near  Corfe  Castle,  Dorsetshire,  England, 
II  Oct.  1812;  d.  Nashville,  Tenn.,  6  May  1882. 
In  1830  he  came  to  the  United  States  where  he 
studied  for  the  ministry  and  was  "admitted  on 
trial"  to  the  Baltimore  Conference,  1835.  He 
was  active  in  the  organization  of  the  Texas  Con- 
ference 1840  and  later  was  sent  to  the  Alabama 
Conference.  He  was  professor  of  systematic 
theology  at  Vanderbilt  University,  dean  of  the 
faculty  and  pastor  ex  officio  of  that  university. 
He  has  published,  'Commentaries  on  the  Gospels, 
the  Acts,  and  the  Ritual  of  the  Methodist  Epis- 
copal Church  CSouth)';  'Seasons,  Months  and 
Days*  ;  'Talks,  Pleasant  and  Profitable.*  Con- 
sult 'Life'by  Fitzgerald  (1884). 

Sum'mit,  N.  J.,  city  in  Union  County;  on 
the  Delaware,  Lackawanna  &  Western  railroad; 
20  miles  west  of  New  York  and  12  miles  west 
of  Newark.  It  is  in  an  elevated  part  of  the 
county,  about  450  feet  above  tide  water.  Summit 
was  settled  in  1795,  and  the  first  school  was 
built  the  same  year.  The  first  church  buildmg 
was  erected  in  1840.  It  was  incorporated  as  a 
township  in  1869  and  as  a  city  in  1899.  It  is  in 
an  agricultural  region,  noted  for  its  beautiful 
scenery  and  delightful  climate.  The  chief  indus- 
tries which  contribute  to  the  prosperity  of  the 
city  are  manufacturing  silk  goods,  cultivation  of 
roses,  farming,  and  the  cultivation  of  fruit.  Sum- 
mit is  a  residential  city,  and  has  many  New 
York  and  Newark  business  men  among  its  in- 
habitants. The  municipal  improvements  in- 
clude gas  and  electric  lights,  pure  water,  an  ex- 
cellent sewerage  system,  well  organized  police 
and  fire  departments,  free  postal  delivery,  and 
telegraph  and  telephone  service.  There  are  six 
churches,  Y.  M.  C.  A.  building,  a  Fresh-Air 
and  Convalescent  Home,  and  the  Arthur  Home 
for  Boys.  The  educational  institutions  are  Kent 
Place  School,  for  girls;  Summit  Academy,  for 
boys ;  two  public  schools,  one  parish  school,  and 
a  free  public  library.  The  two  banks  have  a 
combined  capital  of  $78,900.  The  government  is 
vested  in  a  mayor  and  a  council  of  seven  mem- 


bers,   who   hold    office    for   three    years.      Pop. 
(1890)  3,502;   (1900)  5,302;   (1904)  6,000. 
John  W.  Clift, 
Editor   '■Summit  Herald.^ 

Sum'mons,  in  law,  an  admonition  to  ap- 
pear in  court,  addressed  to  the  defendant  in  ^ 
personal  action.  It  is  the  writ  by  which  a  per- 
sonal action  is  always  commenced.  According 
to  English  law  it  need  not  state  the  form  or 
cause  of  action,  but  it  must  contain  the  names 
of  all  the  defendants,  and  must  have  indorsed 
upon  it  the  name  and  address  of  the  person  tak- 
ing it  out,  whether  the  plaintiff  himself  or  his 
attorney.  It  is  the  duty  of  the  person  taking 
out  a  summons  to  serve  it  on  the  defendant  in 
person;  but  if  the  judge  is' satisfied  that  reason- 
able efforts  have  been  made  to  do  this,  and  that 
the  defendant  knows  that  the  summons  has  been 
issued  against  him,  he  may  authorize  the  plain- 
tiff to  go  on  with  the  action  without  personal 
service. 

Sumner,  sum'ner,  Charles,  American 
statesman:  b.  Boston  6  Jan.  181 1;  d.  Washnig- 
ton,  D.  C,  II  March  1874.  His  grandfather  was 
an  officer  in  the  Continental  army  and  his  father 
was  a  lawyer  and  the  sheriff  of  Suffolk  County. 
He  himself  was  educated  in  the  public  schools 
of  Boston  and  graduated  at  Harvard  in  183a 
Adopting  the  law  as  his  profession,  he  was  ad- 
mitted to  the  bar  in  1834,  and  the  next  year 
became  the  reporter  of  Judge  Story's  decisions. 
After  some  years  of  practice,  in  December  1837 
he  visited  Europe  where  he  remained  for  more 
than  two  years,  traveling  on  the  Continent,  be- 
coming acquainted  with  many  distinguished  men, 
and  spending  much  time  in  England  where  he 
made  many  friendships  which  were  of  great 
value  to  him  and  to  his  country  during  the 
Civil  War. 

His  entrance  into  public  life  was  made  on  4 
July  1845  when  he  delivered  in  Boston  the  ora- 
tion against  war  which  was  published  under  the 
title  'The  True  Grandeur  of  Nations.'  In  No-  v 
vember  1845  he  made  his  first  political  speech  at 
a  meeting  held  to  oppose  the  admission  of  Texas 
as  a  slave  State,  and  he  was  conspicuous  among 
the  opponents  of  the  Mexican  War. 

In  September  1S46  at  the  Whig  Convention  in 
Massachusetts  he  made  a  speech  in  which  he 
took  the  position  that  the  Whigs  should  "express 
themselves  openly,  distinctly  and  solemnly 
against  slavery  —  not  only  against  its  further 
extension  but  against  its  longer  continuance 
under  the  Constitution  and  laws  of  the  Union," 
and  urged  that  "Emancipation  should  always  be 
presented  as  the  cardinal  object  of  our  national 
policy."  This  gave  him  a  recognized  position 
as  a  leader  amon.g  the  anti-slavery  men  of 
Massachusetts  and  thenceforward  he  never  wav- 
ered. During  the  years  1846  and  1847  he  spoke 
and  wrote  in  opposition  to  slavery  and  the 
Mexican  War,  and  at  the  Massachusetts  Whig 
convention  in  the  latter  year  announced  that  he 
and  many  others  would  never  "support  any  can- 
didate for  presidency  or  vice-presidency  who  is 
not  known  to  be  against  the  extension  of  slavery 
even  though  he  have  received  the  sacramental 
unction  oi  a   'regular  nomination.*  ** 

When  Taylor  was  nominated  by  the  Whig? 
on  a  platform  which  ignored  the  issue  of  slavenp, 
he  and  his  associates  at  once  made  their  dec'ia- 
ration  good.     Sumner  was  active  at  every  stagt 
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in  the  movement  which  culminated  in  the  nomi- 
nation of  Martin  Van  Buren  and  Charles  Fran- 
cis Adams  at  Buffalo,  and  was  himself  nomi- 
nated for  Congress  against  Robert  C.  Winthrop, 
but  was  defeated.  He  continued  to  be  a  Free-Soil 
leader  and  was  especially  prominent  in  opposing 
the  compromise  measures  of  1850  including  the 
Fugitive  Slave  law.  The  feeling  which  this 
law  excited  led  to  a  coalition  against  slavery 
between  the  Free-Soilers  and  the  Democrats  in 
Massachusetts  which  elected  George  S.  Bout- 
well,  a  Democrat,  to  be  governor  and  chose 
Sumner  to  the  Senate  of  the  United  States, 
where  he  took  his  seat  in  December  1851.  In 
the  last  days  of  this  session  he  delivered  a  pow- 
erful speech  in  favor  of  repealing  the  Fugitive 
Slave  law  which  brouglit  him  at  once  to  the 
front  in  the  Senate  and  in  the  country  as  the 
representative  of  the  moral  forces  opposed  to 
slavery. 

During  the  next  Congress  occurred  the 
great  struggle  over  the  repeal  of  the  Mis- 
souri Compromise.  Sumner  vigorously  opposed 
this  measure  and  spoke  eloquently  against  it. 
A  riot  in  Boston  over  the  return  of  Anthony 
Burns  as  a  fugitive  slave  occurring  soon  after 
his  last  speech  upon  the  bill  was  by  Sumner's 
opponents  attributed  to  his  words,  and  as  a 
result  he  was  attacked  sharply  in  the  Senate.  He 
met  the  attacks  with  spirit,  and  his  replies  were 
greatly  applauded  in  the  North,  but  they  in- 
creased the  bitterness  of  his  opponents.  After 
the  repeal  of  the  Missouri  Compromise  Sum- 
ner was  active  in  forming  and  supporting  the 
Republican  party.  The  rise  of  the  "Know  Noth- 
ing party"  for  a  while  diverted  public  attention 
from  the  slavery  question,  and  Sumner  opposed 
this  tnovcment,  saying  in  a  public  address,  "A 
party  which  begiiming  in  secrecy  interferes  with 
religious  belief  and  founds  a  discrimination  on 
the  accident  of  birth,  is  not  the  party  for  us." 

The  Tliirty-fourth  Congress  met  on  3  Dec. 
1855,  and  was  at  once  confronted  by  the  situa- 
tion in  Kansas,  where  the  attempt  to  force  a 
pro-slavery  government  upon  the  people  of  Kan- 
sas had  created  a  dangerous  situation.  Sumner 
naturally  espoused  the  cause  of  tlie  free  settlers, 
and  in  May  1856  presented  the  facts  with  great 
clearness  and  arraigned  tlie  men  wlio  were 
responsible  for  the  "crime  against  Kansas"  with 
conspicuous  severity  in  a  carefully  prepared 
speech  in  which  he  attacked  Stephen  A.  Douglas 
and  Senator  Rutler  of  South  Carolina  with 
sharp  personalities.  A  bitter  debate  followed 
which  left  on  both  sides  a  feeling  of  deep  exas- 
peration. On  22  May,  after  the  Senate  ad- 
journed, Preston  S.  Brooks,  a  representative 
from  South  Carolina,  attacked  Sumner  while 
he  was  writing  at  his  desk  and  beat  him  over  the 
head  with  a  lieavy  cane  luitil  he  fell  senseless. 
This  outrage  was  applauded  all  over  the  South 
and  excited  intense  feeling  against  slavery 
throughout  the  North.  So  far  as  Sumner  was 
concerned  the  consequences  of  the  assault  were 
serious  and  lasting.  He  was  obliged  to  retire 
from  all  active  participation  in  public  affairs,  and 
though  he  was  enthusiastically  re-elected  to  the 
Senate  and  took  the  oath  for  the  second  time 
4  March  1857,  he  immediately  sailed  for  Europe 
and  remained  abroad  until  November  1857.  His 
trip  did  not  restore  his  health  and  though  he 
returned  to  the  Senate  in  December  he  was  un- 
able to  remain,  and  after  some  time  went  again 


to  Europe  where  he  remained  till  November 
1859,  when  he  returned  to  this  country  and  re- 
sumed his  place  at  Washington.  He  took  little 
part  in  the  debates  until  June  when  he  delivered 
an  elaborate  oration  on  the  "Barbarism  of  Slav- 
ery" in  which  he  portrayed  its  nature  and  its 
results  with  unsparing  severity.  It  was  the  last 
speech  in  Congress  on  the  slavery  question  be- 
fore the  election  of  Lincoln.  The  next  session 
was  spent  in  attempts  to  prevent  secession,  but 
to  all  proposals  of  compromise  Sumner  was 
absolutely  opposed  because  he  would  not  tolerate 
any  concession  to  disunion  or  slavery. 

After  the  Civil  War  began  he  was  among 
the  first  to  recognize  the  necessity  of  emanci- 
pation. He  urged  it  upon  the  President  imme- 
diately after  the  defeat  at  Bull  Run  and  con- 
tinued to  press  it  in  conferences  with  him,  in 
the  Senate  and  in  public  speeches,  until  the 
Emancipation  proclamation  was  issued.  He  de- 
voted himself  successfully  to  removing  from  the 
statute  book  of  the  United  States  every  law 
discriminating  against  the  negro.  From  the  be- 
ginning of  the  struggle  he  contended  that  there 
could  be  no  reconstruction  of  the  Union  unless 
slavery  was  abolished,  and  in  aid  of  this  policy 
insisted  that  reconstruction  must  be  controlled 
by  Congress.  He  became  the  most  influential 
man  in  the  Senate  because  he  had  the  support 
of  the  anti-slavery  sentiment  everywhere,  and 
because  his  policy  was  consistently  addressed  to 
the  final   extirpation  of  slavery. 

As  chairman  of  the  Senate  committee  on 
foreign  relations  he  rendered  equally  valuable 
service  in  the  conduct  of  our  foreign  affairs 
during  the  war.  When  Mason  and  Slidell  were 
taken  from  the  British  mail  steamer  Trent  in 
November  1861  and  w-ar  with  England  seemed 
probable,  Sumner  urged  the  administration  to 
surrender  the  prisoners,  and  by  letters  to  Cob- 
den,  Bright  and  others  in  England  sought  to 
prevent  any  hostile  action  by  that  country.  After 
the  surrender  he  soothed  the  irritation  of  the 
North  by  a  judicious  speech  in  the  Senate,  point- 
ing out  that  the  government  had  acted  in  strict 
accord  with  the  position  we  had  always  main- 
tained as  to  the  rights  of  neutrals.  During  the 
critical  period  of  the  war  when  the  danger  of 
foreign  intervention  was  great  his  influence  pre- 
vented injudicious  action  by  our  government, 
and  by  constant  correspondence  with  prominent 
Englishmen  he  did  much  to  prevent  English 
intervention. 

When  the  death  of  Lincolu  brouglit  .Andrew 
Johnson  into  power,  Sumner  expected  much 
of  him,  but  when  he  found  that  John.son 
proposed  to  restore  the  Southern  States  to  the 
Union  under  their  former  leaders,  he  took  his 
stand  in  opposition.  At  first  ho  found  little 
support  even  among  the  Republican  leaders,  but 
as  the  consequences  of  Johnson's  policy  became 
apparent,  they  gradually  accepted  his  views.  He 
led  in  the  contest  with  the  President  which  fol- 
lowed the  vetoes  of  the  Freedmen's  Bureau  and 
Civil  Rights  Bills.  When  the  House  under  the 
lead  of  Thaddeus  Stevens  proposed  an  amc«d- 
mcnt  to  the  Constitution  providing  that  where 
the  elective  franchise  was  denied  in  any  Slate 
on  account  of  race  or  color  all  persons  so  dis- 
franchised should  be  excluded  from  the  basis 
of  representation.  Sunnier  opjiosed  it  with  all 
his  power,  demanding  instead  an  absolute  pro- 
hibition of  such  disfranchisement.     His  opposi- 
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tion  defeated  the  resolution  and  led  to  the  adop- 
tion of  the  14th  and  15th  Amendments.  In 
February  1867  he  finally  persuaded  a  majority 
of  the  Republican  senators  to  decide  that  no 
seceding  State  should  be  admitted  to  the  Union 
unless  its  constitution  guaranteed  equal  political 
rights  to  white  and  colored  citizens.  When 
President  Johnson's  intemperate  speeches,  his 
apparent  purpose  to  carry  out  his  policy  at  any 
cost,  and  his  attempt  to  remove  Secretary  Stan- 
ton led  to  his  impeachment,  Sumner  took 
strong  ground  in  favor  of  conviction. 

Sumner's  last  term  in  the  Senate  began  when 
General  Grant  was  inaugurated  4  March  1869. 
Early  in  his  administration  Sumner  as  chairman 
of  his  committee  reported  against  the  Johnson- 
Clarendon  treaty  for  the  settlement  of  the 
Alabama  claims,  and  made  a  speech  in  which 
he  dwelt  upon  the  enormous  injury  which 
England's  course  had  done  us  and  insisted  that 
no  adjustment  was  possible  unless  the  magnitude 
of  the  case  was  appreciated  and  all  our  claims 
W'ere  submitted  to  arbitration.  This  speech 
caused  great  resentment  in  England,  but  paved 
the  way  for  the  later  treaty  which  ended  the 
dispute  and  which  Sumner  warmly  supported. 
His  relations  with  the  new  administration  were 
cordial  until  a  difference  arose  in  regard  to  the 
treaties  for  the  annexation  of  Santo  Domingo 
and  a  lease  of  Samana  Bay.  Sumner  opposed 
them  for  reasons  which  satisfied  the  Senate  and 
the  country  but  the  President  considered  his 
opposition  personal  and  the  day  after  the  treaties 
were  rejected  Mr.  Motley,  who  was  a  friend  of 
Mr.  Sumner,  was  removed  from  the  English 
mission.  The  result  was  a  breach  between  Sum- 
ner and  the  administration  which  led  to  Sum- 
ner's removal  from  the  chairmanship  of  the 
committee  on   foreign   relations. 

At  the  session  of  Congress  which  began  in 
December  1871  Sumner  began  a  contest  to  se- 
cure by  law  to  the  colored  race  absolute  equality 
of  civil  rights,  which  he  pressed  with  all  his 
power  until  his  death.  The  attitude  of  the  ad- 
ministration on  various  questions,  the  nepotism 
attributed  to  General  Grant,  and  certain  scandals 
which  had  been  exposed,  brought  Sumner  more 
and  more  into  opposition,  and  when  the  Demo- 
cratic party  nominated  Horace  Greeley  for  Pres- 
ident in  1872,  Sumner  decided  to  support  him. 
His  health  was  now  failing  so  that  he  took  no 
part  in  the  campaign,  and  though  he  took  his 
seat  in  the  Senate  in  December  1872,  he  was  at 
his  own  request  excused  from  service  on  com- 
mittees and  after  18  December  took  no  part 
in  the  business  of  the  session.  From  that  time 
on  he  suffered  from  attacks  of  angina  pectoris, 
but  while  his  strength  permitted  he  continued 
to  press  the  civil  rights  bill,  until  a  final  at- 
tack of  his  malady  resulted  in  his  death. 

No  man  among  American  statesmen  was 
ever  of  purer  life,  showed  more  absolute  devo- 
tion to  the  public  service  or  greater  courage, 
nor  was  any  animated  by  a  higher  moral  pur- 
pose than  he.  He  believed  in  the  absolute  equal- 
ity of  men  before  the  law,  and  to  him  more  than 
to  any  other  single  man  was  due  the  legislation 
by  which  that  equality  was  for  a  while  estab- 
lished in  this  country.  Moorfield  Storey, 
Author  'Life  of  Charles  Sumner.^ 

Sumner,  Edwin  Vose,  American  military 
officer:  b.   Boston  .^o  Jan  1797;  d.  Syracuse,  N. 


Y.,  21  March  1863.  He  was  educated  at  Mil- 
ton Academy.  Entering  the  army  he  was  pro- 
moted to  a  captaincy,  distinguished  himself  in 
the  Black  Hawk  war ;  served  with  distinction  in 
the  Mexican  War  in  1846-7,  especially  at  the 
battles  of  Cerro  Gordo  and  Molino  del  Rey;  was 
made  major  in  1846;  governor  of  New  Mexico 
in  185 1-3,  in  1855  was  made  colonel  and  was 
one  of  the  escort  of  .Abraham  Lincoln  from 
Springfield,  111.,  to  Washington,  D.  C,  in  Feb- 
ruary 1861 ;  in  March  1861,  promoted  brigadier- 
general  U.  S.  A.  During  the  Civil  War  he 
commanded  a  corps  at  the  battle  of  Fair  Oaks, 
Malvern  Hill,  and  at  the  battle  of  Antietam ; 
he  also  commanded  one  of  the  three  great  divi- 
sions of  Burnside's  army  at  the  battle  of  Freder- 
icksburg. He  was  given  command  of  the  De- 
partment of  the  Missouri  in  1863. 

Sumner,  George  Watson,  American  naval 
officer:  b.  Michigan  31  Dec.  1841.  He  was  ap- 
pointed to  the  navy  in  1858.  In  the  Civil  War  he 
participated  in  the  bombardment  of  Forts  Jack- 
son and  Saint  Philip;  commanded  the  Massasoit 
on  the  James  River,  and  with  the  Onondaga, 
forced  the  Confederate  ironclads  to  relinquish 
the  purpose  of  attacking  Grant's  transports  and 
base  of  supplies  at  City  Point,  Va.  After  the 
war  he  served  in  various  capacities,  was  com- 
mandant of  the  Naval  Station,  Port  Royal,  S. 
C,  in  1899-1901  ;  and  in  January  igoi  was  ap- 
pointed commandant  of  the  Philadelphia  Navy 
Yard. 

Sumner,  Increase,  American  statesman: 
b.  Massachusetts  1746;  d.  1799.  He  graduated 
at  Harvard  College  in  1767;  admitted  to  the  bar 
in  1770,  and  in  1779  was  a  member  of  the  State 
Constitutional  Convention.  He  was  elected  to 
Congress  in  1782.  was  a  member  of  the  United 
States  Constitutional  Convention  in  1789,  and  in 
1797  was  elected  governor  of  Massachusetts. 

Sumner,  Samuel  Storrow,  American  mili- 
tary officer:  b.  rennsylvania  6  Feb.  1842.  He 
was  appointed  to  the  army  from  New  York  in 
1861,  served  in  the  Civil  War,  and  against  the 
Indians  in  the  campaign  of  1869.  In  May  1898 
he  was  appointed  a  brigadier-general  of  volun- 
teers and  in  the  Spanish-American  War  was  as- 
signed to  duty  in  Cuba.  He  was  ordered  to  Eng- 
land as  military  attache,  but  left  there  in  1900 
to  join  the  United  States  troops  in  China.  Later 
he  was  sent  to  the  Philippines,  where  he  was 
promoted  brigadier-general  U.  S.  A.  in  1901. 

Sumner,  William  Graham,  American  edu- 
cator: b.  Paterson,  N.  J.,  30  Oct.  1840.  He  was 
graduated  at  Yale  in  i8i53 ;  studied  at  Geneva, 
Gottingen,  and  Oxford ;  was  tutor  at  Yale  in 
1866-9;  in  1867  took  orders  in  the  Protestant 
Episcopal  Church ;  was  assistant  at  Calvary 
Church,  New  York,  and  rector  of  Church  of  the 
Redeemer,  Morristown,  N.  J. ;  appointed  Pro- 
fessor of  Political  Economy  and  Social  Science 
at  Yale  College  in  1872.  His  writings  include 
a  translation  of  Lange's  'Commentary  on  Sec- 
ond Kings'  (1872)  ;  'History  of  American  Cur- 
rency* (1874)  :  <Life  of  Andrew  Jackson'  (in 
'American  Statesmen'  Series,  1882)  ;  <What 
Social  Classes  Owe  to  Each  Other'  (1883); 
'Problems  in  Political  Economy'  (1884);  'Pro- 
tectionism' (1885)  ;  'History  of  Banking  in  the 
United  States'   (1896);  'Robert  Morris'   (1892). 

Sump'tuary  Laws,  a  term  often  used  in 
American  political  discussion  with  reference  to 
laws  regulating  the  sale  of  liquor.     The  original 
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meaning,  however,  was  the  regulation  by  law 
of  eating  and  drinking,  wearing  apparel,  and 
style  of  living  generally.  The  early  settlers  of 
New  England  adopted  harsh  laws  of  this  char- 
acter, which  have  been  exaggerated  and  cari- 
catured in  the  fictitious  Connecticut  "Blue  Laws" 
of  the  Rev.   Samuel  A.  Peters. 

Sumptuary  laws  existed  in  ancient  as  well 
as  modern  times.  One  of  the  Roman  laws  of 
the  Twelve  Tables  aimed  at  repressing  extrava- 
gance in  funerals.  After  the  establishment  of 
the  censorship  those  holding  this  office  had  the 
right  of  punishing  those  guilty  of  luxurious  liv- 
ing. After  the  Twelve  Tables  the  first  sump- 
tuary law  passed  at  Rome  was  the  Lex  Oppia 
(215  B.C.),  directed  exclusively  against  the  ex- 
travagance of  women  in  dress,  jewelry,  etc. 
This  law  was  repealed  20  years  later.  The  other 
sumptuary  laws  enacted  at  Rome  were  almost 
exclusively  designed  to  keep  down  extravagance 
in  entertainments.  The  Lex  Julia,  passed 
in  the  reign  of  Augustus,  was  the  last  sump- 
tuary law  passed  at  Rome,  but  a  few  endeavors 
were  made  under  later  emperors  also  to  re- 
press luxury  by  decrees  of  the  senate  and  im- 
perial edicts.  The  last  attempt  of  this  nature 
that  is  known  to  have  been  made  belongs  to 
the  reign  of  Nero.  Sumptuary  laws  were  re- 
vived by  Charlemagne.  Both  he  and  Louis  the 
Debonnaire  promulgated  capitularies  against 
luxury  in  dress  and  furniture.  Various  other 
laws  and  decrees  having  a  like  object  were 
made  under  many  of  the  later  kings  of  France, 
even  down  to  Louis  XV.  A  royal  ordinance, 
dated  19  April  1737,  forbids  the  common  people 
{vilains)  the  use  of  calico,  which  was  reserved 
for  the  nobility,  and  there  are  instances  of  the 
wives  of  commoners  being  fined  in  virtue  of 
this  decree.  In  England  sumptuary  laws  began 
to  be  enacted  in  the  reign  of  Edward  IIL,  and 
continued  to  be  passed  down  to  the  time  of  the 
Reformation.  Most  of  them  were  repealed  by 
I  James  L  ch.  xxv.,  but  they  were  not  all  ex- 
punged from  the  statute-book  till  1856. 

Sumptuary  laws  in  the  early  colonial  period 
of  America  were  not  confined  to  New  England. 
Directions  were  sent  to  Virginia  in  1621  not  to 
permit  any  but  members  of  the  Council  to 
wear  gold  in  their  clothes,  "or  to  wear  silk  till 
they  make  it  themselves."  In  New  England  the 
Massachusetts  magistrates  prohibited  the  wear- 
ing of  gold,  silver,  or  thread  lace,  all  em- 
broideries or  needle-work  in  the  form  of  caps, 
bands,  or  rails,  gold  and  silrer  girdles,  and 
other  extravagances  which  offended  Puritan 
simplicity.  The  laws  were,  however,  ignored 
or  but  lightly  enforced,  and  gradually  became 
obsolete.  At  present  in  the  United  States  dress 
is  solely  a  question  of  decency,  and  sumptuary 
laws  are,  in  that  sense,  of  the  past. 

Sum'ter,  Thomas,  American  military  offi- 
cer: b.  South  Carolina  1734;  d.  I  June  1832. 
After  the  capture  of  Charleston  by  the  British 
in  1780,  he  took  the  field  as  a  brigadier-general 
at  the  head  of  a  body  of  light  horse,  and  soon 
became  one  of  the  most  active  and  able  partisan 
leaders  of  the  South.  His  bravery,  endurance, 
and  unvarying  cheerfulness  and  determination 
under  reverses  gained  him  from  his  followers 
the  sobriquet  of  the  "Carolina  game  cock,"  and 
Cornwallis  confessed  that  he  was  one  of  hi? 
"greatest  plagues."  After  gaining  important 
successes  over  the  British  and  Tories,  he  was, 


in  September  1780,  routed  with  considerable 
loss  near  the  mouth  of  Fishing  Creek  on  the 
Catawba  by  Tarleton.  In  1781  he  took  a  dis- 
tinguished part  in  the  battle  of  Eutaw  Springs. 
The  thanks  of  Congress  were  tendered  him  in 
1791,  and  he  was  afterward  sent  to  that  body 
as  a  representative  of  South  Carolina.  In  1809 
he  was  appointed  United  States  minister  to 
Brazil  and  two  years  later  was  elected  United 
States    Senator. 

Sumter,  S.  C,  city,  county-seat  of  Sumter 
County;  on  the  main  line  and  several  branches 
of  the  Atlantic  Coast  Line  Railroad ;  80  miles 
north  of  Charleston.  It  is  in  an  agricultural 
region  producing  cotton,  tobacco,  and  vege- 
tables, of  which  it  exports  large  quantities.  It 
also  has  manufacturing  interests  of  importance ; 
the  census  of  1900  reported  52  manufacturing 
establishments  with  a  capital  of  $308,272 ;  these 
include  cotton  factories,  planing  mills,  sash  and 
blind  factories,  etc.  There  is  a  national  bank 
with  a  capital  of  $75,000,  and  a  state  bank. 
The  city  has  a  pubHc  high  school  founded  in 
1889,  and  is  the  seat  of  Saint  Joseph's  Academy, 
a  Roman  Catholic  school  for  girls,  and  of  the 
Sumter  Military  Academy  and  Female  Semi- 
nary, a  co-educational  non-sectarian  school. 
Pop.  (1890)  3,865;  (1900)  5,673. 

Sumter,  Fort.     See  Fort  Sumter. 

Sumy,  soo'me,  Russia,  a  town  in  the  gov- 
ernment of  Kharkov,  on  the  river  Psiol,  83 
rniles  north  of  the  town  of  Kharkov.  It  has 
nine  churches,  a  gymnasium,  technical  school, 
banks,  and  a  large  sugar  refinery,  besides  nu- 
merous distilleries.  The  soil  is  productive,  and 
agricultural  products  are  exported  together  with 
brandy.  Four  annual  fairs  give  considerable 
impulse  to  trade.     Pop   (1897)   26,662. 

Sun,  the  great  central  body  of  the  solar 
system.  The  aspect  of  the  sun  with  which  all 
are  familiar  from  infancy  shows  that  it  is  a 
shining  globe.  Astronomical  measurements  show 
that  this  globe  is  more  than  100  times  the  diam- 
eter of  the  earth,  and  therefore  more  than 
1,000,000  times  its  volume.  Its  small  apparent 
diameter  is  due  to  its  enormous  distance  of 
93,000,000  miles.  The  following  are  more  exact 
numerical  particulars : 

Mean  distance  Cmiles) 93,108,000 

"              "          (kilometres) 149,842,000 

Eq    hor.  parallax 8.78" 

Density    (water  =1) 1.4115 

Mass  (earth  =1)   334,512 

Diameter    (miles) 866,340 

"             (kilometres) 4,394,240 

Gravity    (earth's  =  1 ) ^7-95 

For  methods  of  determining  the  distance  and 
other  quantities  see  Astkonomy,  Theoretical. 
The  aim  of  the  present  article  is  to  set  forth 
the  physical  constitution  of  the  sun,  so  far 
as  modern  research  has  made  it  known. 

One  of  the  most  certain  results  of  research 
is  that  the  sun  is  at  an  extremely  high  tempera- 
ture, higher  than  any  that  we  can  produce  in 
our  furnaces.  This  is  shown  by  two  considera- 
tions. One  is  the  enormous  amount  of  energy 
radiated,  which  suffices  to  keep  the  earth  warm 
and  sup|)ort  life  on  its  surface,  notwithstanding 
the  immense  distance  at  which  it  is  placed. 
Nothing  but  a  hot  body  could  radiate  so  great 
a  volume  of  energy.  Another  proof  of  the  high 
temperature  is  shown  by  the  spectroscope,  which 
discloses  the  vapor  of  iron  and  other  refractory 
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metals  in  the  sun's  atmosphere.  It  requires  a 
hot  furnace  to  melt  iron.  Much  higher  must 
be  the  temperature  which  would  make  it  boil 
away  like  water.  The  temperature  of  the  sun 
not  only  does  this,  but  the  fact  that  the  spectral 
lines  of  iron  are  dark  on  a  bright  ground  shows 
that  the  solar  light  emanates  from  a  body  yet 
hotter  than  the  vapor  of  iron. 

Aspect  of  the  Sun. — We  can  see  only  the 
surface  of  the  sun,  not  its  vast  interior.  To 
distinguish  the  two,  the  shining  surface  is  called 
the  "photosphere."  The  latter  presents  to  our 
view  the  appearance  of  a  flat  disk.  The  edge 
of  this  disk  is  called  the  "limb."  When  seen 
without  telescopic  magnification,  through  a  dark 
glass  or  other  medium,  the  disk  of  the  sun  appears 
quite  uniform,  slightly  shading  off  in  tint  at 
the  limb.  But  when  carefully  examined  with  the 
telescope,  under  good  atmospheric  conditions,  the 
entire  photosphere  presents  a  mottled  appearance 
which  has  been  aptly  compared  to  that  of  a  plate 
of  rice  soup.  These  seeming  rice-grains  are 
quite  irregular  in  size  and  form,  and  appear  as 
if  bright  on  a  relatively  dark  or  yellowish  back- 
ground. It  is  probable  that  they  are  produced 
by  currents  of  heated  matter  from  the  interior, 
hereafter  to  be  described,  which  are  constantly 
rising  to  the  surface,  there  to  radiate  their  heat, 
and  then  fall  back  again.  When  the  intensity  of 
the  heat  radiated  from  different  parts  of  the 
photosphere  is  accurately  measured,  it  is  found 
that  the  amount  of  radiation  diminishes  from 
the  centre  of  the  disk  to  the  limb,  where  it  is 
least.  The  diminution  is  slow  at  first,  but  in- 
creases quite  rapidly  at  the  limb,  where  it  is 
little  more  than  one  half  of  that  at  the  centre. 
The  light  diminishes  in  a  still  greater  ratio  than 
the  heat.  The  tint  of  the  light  is  also  different 
at  the  centre  and  at  the  limb,  although  this 
would  hardly  be  noticed  by  the  eye.  The  light  at 
the  limb  has  more  red  in  its  composition  than  at 
the  centre.  This  effect  is  especially  noticeable 
at  the  time  of  a  total  or  annular  eclipse  of  the 
sun.  When  the  moon  has  nearly  covered  the 
sun,  the  remaining'  light  has  a  lurid  aspect,  as  if 
the  sun  were  shining  through  a  smoky  atmo- 
sphere, thus  giving  to  observers  the  illusion  that 
the  sky  is  hazy.  There  can  be  no  doubt  of  the 
cause  of  this  appearance.  The  sun,  like  the 
earth,  is  surrounded  by  an  atmosphere:  but  this 
atmosphere  is  cooler  than  the  photosphere  which 
sends  out  the  light  and  heat.  The  existence  of 
the  atmosphere  is  demonstrated  by  the  lines 
of  the  spectrum,  as  well  as  by  the  absorption  of 
heat  at  the  limb,  which  is  greater  than  near 
the  centre  because  the  light  coming  from  that 
portion  of  the  photosphere  has  to  pass  through 
a  greater  depth  of  the  atmosphere  than  when 
it  rises  directly  upward  from  the  centre. 

The  Solar  Spots. —  When  the  Galilean  tele- 
scope was  first  pointed  at  the  sun.  the  observers 
were  surprised  to  find  that  that  object  was  now 
and  then  variegated  by  dark  spots.  These  were 
observed  by  Galileo,  Scheiner,  and  Fabritius. 
The  two  latter  published  more  or  less  elaborate 
treatises  on  the  subject,  but  with  their  imperfect 
instruments  they  were  not  able  to  learn  much 
as  to  the  laws  of  these  objects.  We  now  know, 
with  the  modern  perfected  methods  of  observa- 
tion, that  the  spots  are  of  very  different  sizes, 
ranging  from  the  minutest  point  visible  in  the 
telescope  to  a  size  so  great  as  to  be  perceptible 
to  the   naked   eve.     The  largest  must  therefore 


exceed  the  earth  itself  in  diameter.  These  ob- 
jects are  usually  very  irregular  in  their  outline, 
being  frequently  jagged  and  cornered,  as  if  made 
by  a  shot  or  bunch  of  shot  passing  through  a 
tin  plate  or  wooden  plank.  They  frequently  ap- 
pear in  groups ;  indeed  a  spot  visible  to  the 
naked  eye  commonly  consists  of  a  group  of  these 
objects  close  together.  The  spots  of  the  group 
may  run  into  each  other  to  any  e.xtent,  forming 
an  irregular  and  jagged  mass.  Sometimes  a  spot 
has  almost  the  appearance  of  a  crack  in  the 
photosphere.  In  the  spot  two  portions  can 
generally  be  distinguished,  a  dark  interior  called 
the  "umbra,"  and  a  shaded  border  much  brighter 
than  the  umbra,  though  not  quite  so  bright  as 
the  photosphere,  called  the  "penumbra."  When 
the  atmosphere  is  steady,  the  latter  is  seen,  with 
a  good  telescope,  to  be  not  of  uniform  shade,  but 
to  be  striated,  presenting  an  appearance  some- 
what like  that  of  a  thatched  roof.  This  can  be 
seen  better  by  a  figure  than  by  a  long  description. 
A  spot  seems  black  only  by  contrast  with  the 
brilliancy  of  the  sun.  If  it  w-ere  possible  to  cut 
off  the  sun's  light,  the  light  from  the  spot  itself 
would  be  of  dazzling  brightness. 

It  was  formerly  supposed  that  the  spots  were 
openings  in  the  photosphere,  through  which  a 
darker  interior  was  seen.  This  conclusion  was 
reached  because  it  was  supposed  that  when 
the  spot  approached  the  edge  of  the  solar  disk 
the  penumbra  looked  broader  on  the  side  of  the 
spot  next  the  edge.  But  careful  observations 
made  in  recent  times  show  that  this  is  not  the 
case.  Sometimes  the  penumbra  is  broader  at 
one  edge  and  sometimes  at  another.  It  was  also 
supposed  that  the  spots  might  be  something 
in  the  nature  of  cooler  dark  metals  floating  on 
the  photosphere.  But  this  view  also  has  been 
abandoned.  The  exact  nature  of  the  spot  is 
not  yet  made  out,  but  some  approximation  to  it 
may  be  gained  by  reflecting  that  the  visible 
photosphere  is  not  a  true  surface,  but  a  trans- 
parent body  of  hot  gas,  probably  several  hundred 
miles  in  thickness.  It  seems  probable  that  the 
spot  is  in  some  way  produced  by  down-flowing 
currents  of  gas.  Measurements  of  the  heat  radi- 
ated from  the  spot,  as  compared  with  that  of  the 
neighboring  disks,  show  that  the  spot  is  really 
cooler  than  the  rest  of  the  photosphere.  Spectro- 
scopic observations  agree  with  this  by  showing 
a  great  absorption  of  the  light  coming  from 
the  interior  of  a  spot.  They  also  show  that  the 
absorbing  gases,  and  those  from  which  the 
light  comes,  are  in  very  rapid  motion,  thus  show- 
ing, altogether,  that  the  region  of  a  spot  is 
one  of  enormous  activity. 

Another  salient  feature  of  the  sun  is  its 
rotation  on  an  axis  deviating  only  six  degrees 
from  a  line  perpendicular  to  the  ecliptic.  The 
time  of  rotation  is  shown  by  observations  of 
the  spots  on  the  sun,  which  we  see  to  move 
from  east  toward  west.  The  relation  of  the 
sun  to  its  axis  of  rotation  is  much  the  same 
as  in  the  case  of  the  earth.  The  sun's  axis  inter- 
sects the  photosphere  at  two  opposite  points 
called  the  poles  of  the  sun.  A  circle  passing 
round  the  sun  midway  between  the  poles  is 
called  the  solar  equator.  Distances  north  and 
south  of  the  equator  are  called  solar  latitude. 
When  we  look  at  the  sun  at  noon  its  north  and 
south  poles  are  near  the  upper  and  lower  points 
of  the  disk:  and  the  equator  passes  horizontallyi 
or  nearly  so,  across  the  centre  of  the  disk.    The 
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position   of  the   sun's   equator   is   more   exactly 
defined  by  the  following  numbers : 

Inclination  to  the  ecliptic 6*  36' 

Longitude  of   the  node 74     12 

The  earth  in  its  annual  course  around  the 
sun  passes  through  the  line  of  the  nodes  about  5 
June  and  5  December  of  each  year.  At  these 
times  the  apparent  paths  of  the  spots  across  the 
sun's  disk  are  straight  lines.  At  the  interme- 
diate times  they  are  more  or  less  curved.  In 
March  the  south  pole  is  slightly  turned  toward 
us,  and  the  paths  of  the  spots  are  curved  up- 
ward. In  September  the  reverse  is  the  case. 
We  see  only  the  north  pole,  and  the  paths  are 
curved  downward. 

Observations  of  the  spots  lead  to  the  unex- 
pected conclusion  that  the  equatorial  regions 
of  the  sun  rotate  in  less  time  than  tliose  nearer 
the  poles,  although  the  distance  they  have  to  go 
is  greater.  The  sun  is  so  much  larger  than  the 
earth  that,  although  the  time  of  rotation  is  more 
than  25  times  as  long,  yet  the  absolute  linear 
velocity  of  the  rotation  near  the  equator  is  four 
times  as  great  as  that  of  the  earth's  rotation, 
being  very  nearly  one  mile  per  second. 

The  observations  of  Carrington  give  the 
period  of  rotation  as  follows 

At  the  sun's  equator 24.9  days. 

At  30"^  of  latitude 26.4     " 

The  apparent  time  of  rotation,  as  we  see 
it,  is  nearly  two  days  longer,  because  the  earth 
has  carried  us  forward  in  its  annual  motion 
■while  the  sun  is  rotating,  and  the  spot  has  to 
catch  up  to  our  direction  tjefore  a  rotation  seems 
complete. 

The  rotation  of  the  sun  can  also  be  de- 
termined by  means  of  the  spectroscope,  through 
this  instrument  enabling  us  to  determine  whether 
a  luminous  body  is  approaching  the  earth,  or 
receding  from  it.  In  consequence  of  the  rotation, 
the  photosphere  on  the  east  side  of  the  sun 
is  continually  moving  toward  us,  and  that  on 
the  opposite  side  moving  away  from  us.  The 
observations  made  by  this  method  agree  with 
those  made  on  the  solar  spots  in  giving  a  period 
of  about  25  or  26  days ;  but  they  are  discordant 
as  to  the  variation  with  latitude.  The  angular 
motions  in  the  different  latitudes,  found  by 
two  observers  with  the  spectroscope,  Duner 
and  Crew,  are  as  follows : 

DAILY   ANGULAR  ROTATION   OF  THE  SUN   IN   DIFFER- 
ENT LATITUDES,  FROM   SPOTS  AND  SPECTRO- 
SCOPIC   OBSERVATIONS. 


Spectroscope 

Latitude. 

.^pots. 

(Carrincton) 

Duner 

Crew 

0 

I4°.46 

I4°.I4 

I3°-72 

1 1 

14  .29 

13   .80 

13  -So 

IS 

14  -I,? 

13  .66 

13  .85 

21 

13  -QO 

13  .40 

13  -90 

30 

■3  -65 

13  -06 

13   .98 

45 

13  -lo 

II   .99 

14   .12 

60 

10  .62 

14  .25 

75 

9   -34 

14  .38 

Two  very  remarkable  laws  govern  the  solar 
spots,  one  relating  to  their  frequency,  the  other 
to  the  region  of  the  sun's  disk  on  which  they 
are  seen.  We  recall  the  fact  of  the  sun  having 
north  and  south  latitude  as  we  have  on  the 
earth.  The  first  peculiarity  of  the  spots  is  that 
they  are  rarely  seen  at  more  than  35°  to  40° 
of  solar  latitude,  north  or  south.  They  are 
most  numerous  at  about  15°  latitude,  and  from 
that  parallel  grow  less  numerous  both  toward 
and  from  the  equator.  At  the  equator  they  are 
comparatively  scarce.  Thus  we  see  that  there 
are  two  zones  of  spots,  one  north  and  the  other 
south  of  the  sun's  equator.  The  following  table 
of  the  number  of  spots  observed  by  Carrington 
in  different  zones  of  latitude  illustrates  the  law: 
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ot 
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0° 

to 

5° 
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to 

10 

10 

to 

15 

IS 

to 

20 

20 

to 

25 

25 

to 

30 

30 

to 

35 

35 

to 

40 

Number 

of    spots 

471 

1,940 

2,522 

2,158 

1.303 

740 

203 

84 

The  rotation  of  the  sun  must  produce  an 
«llipticity  or  bulging  out  of  the  equator,  as  in  the 
case  of  the  earth.  P.ut  this  effect  is  so  small 
-as  to  elude  all  astronomical  measurement.  To 
all  appearance  the  sun,  notwithstanding  its  ro- 
tation, is  a  perfect  sphere. 


The  other  remarkable  feature  of  the  spots 
is  their  periodicity.  At  intervals  of  II  years 
they  are  very  numerous,  while  at  the  inter- 
mediate times  they  are  comparatively  scarce, 
none  being  visible  for  perhaps  half  the  time. 
It  is  found  that  the  period  is  almost  exactly  1 1 
years  47  days.  It  was  at  one  time  supposed 
to  be  the  same  as  the  period  of  revolution  of 
Jupiter,  which  is  somewhat  less  than  12  years. 
Had  such  been  the  case  we  should  have  con- 
cluded that  the  spots  were  in  some  way  produced 
by  the  action  of  that  planet.  But  it  is  now 
proved  that  the  period  is  more  than  six  months 
less  than  that  of  Jupiter,  and  does  not  coincide 
with  any  other  period  known  in  the  solar  system. 
Its  average  duration  is  found  to  be  11. 13  years; 
but  it  is.  subject  to  changes  of  a  year  or  more. 
We  therefore  conclude  that  the  cycle  of  change 
in  the  spots  is  due  to  a  round  of  processes 
going  on  inside  the  sun  itself.  What  these  may 
be  we  have  no  means  of  determining. 

The  very  careful  series  of  photographs  of 
the  sun  made  at  the  Greenwich  Observatory 
during  the  past  30  years  show  a  singular  law 
of  variation  in  the  spots  with  the  ii-year  period. 
After  a  space  of  two  or  three  years,  during 
which,  as  we  have  said,  the  sjwts  are  few  and 
small,  the  first  evidence  of  a  renewal  of  activity 
is  seen  in  the  occasional  appearance  of  a  spot 
at  an  unusually  high  latitude,  say  30°  to  35°  north 
or  south.  This  may  continue  for  several  months, 
or  even  a  year.  Then  the  spots  begin  to  be 
more  frequent  nearer  and  nearer  the  equator, 
while  there  are  fewer  beyond  .30°  of  latitude. 
Finally,  after  three  or  four  years,  they  become 
thickest  of  all,  as  we  have  said,  in  about  15° 
of  latitude.  About  five  years  from  the  time 
when  fewest  are  seen,  they  will  be  most  numer- 
ous ;  then  they  will  also  be  seen  nearer  the 
equator,  or  even  on  the  equator  itself.  .After 
five  years  they  begin  to  diminish  rather  more 
slowly  than  they  increased,  tmtil  they  gradually 
seem  once  more  almost  to  disappear.  The  years 
of  minimum  sun  spots  are  1880,  iqoo,  191 1,  etc. 
The  years  when  they  are  most  numerous  were 
1882,  1893,  1904,  1916,  etc. 

The  Faculrr. — .Another  curious  feature  of  the 
sun  is  the  occasional  appearance  of  spots  brighter 
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than  the  rest  of  the  photosphere.  These  com- 
monly appear  in  bunches  in  the  neighborhood  of 
the  spots,  and  derive  their  name  from  the  Latin 
word  facula.  a  torch.  They  follow  a  law  similar 
to  that  of  the  spots  not  only  in  having  the  same 
period  of  frequency,  but  in  being  most  numerous 
where  the  spots  are  most  numerous.  But  they 
are  seen  over  a  very  much  wider  region  of  the 
sun's  disk  than  the  spots,  sometimes,  although 
rarely,  near  the  poles  of  the  sun. 

A  third  feature  of  the  sun  associated  with 
the  spots  and  the  faculse  is  known  as  the 
"prominences."  These  can  be  actually  seen 
through  an  ordinary  telescope  only  during  total 
eclipses  of  the  sun.  But  they  may  now  be 
seen  at  any  time,  when  the  air  is  clear,  by  means 
of  a  oowerful  spectroscope.  Like  the  facute, 
they  are  commonly,  but  not  always,  found  in 
the  neighborhood  of  the  spots,  being  seen  from 
time  to  time  all  round  the  sun's  limb.  (See 
Eclipse.)  They  will  be  described  more  fully 
hereafter. 

It  is  quite  evident,  from  what  we  have  said, 
that  the  spots,  faculx,  and  prominences  are  all 
results  of  one  series  of  operations.  This  fact 
has  been  brought  out  in  a  very  interesting  way 
by  the  spectroheiiograph.  This  is  an  instrument 
invented  by  George  E.  Hale  of  the  Yerkes  Ob- 
servatory, which  enables  a  photograph  of  the 
sun  to  be  taken  by  the  light  of  a  single  ray  of 
the  spectrum,  the  light  from  all  the  other  rays 
being  cut  off.  The  ray  most  frequently  used 
for  the  purpose  is  one  emitted  by  calcium. 
When  a  photograph  is  taken  with  this  ray,  we 
have  not  a  general  photograph  of  the  sun  by  all 
its  light,  which  is  what  the  ordinary  camera 
would  give  us,  but  a  photograph  in  which  no 
light  is  allowed  to  enter  except  that  emitted  by 
the  vapor  of  calcium.  A  photograph  thus  taken 
is  found  to  be  extremely  variegated,  some  parts 
of  the  sun's  disk  being  much  brighter  than 
others.  The  interesting  feature  is  that,  in  the 
general  average,  the  brightest  parts  of  the  disk 
are  those  where  the  spots,  faculae,  and  prom- 
inences are  most  numerous.  But  these  bright 
patches  may  appear  on  any  part  of  the  sun.  The 
general  conclusion  is  that  the  three  classes  of 
objects  we  have  described  are  all  produced  by 
processes  going  on  in  the  sun  which  result  in  the 
throwing  up  of  great  masses  of  calcium  vapor. 
The  reason  the  spots  do  not  appear  all  over  the 
sun  and  all  the  time  is  that  an  unusually  great 
violence  of  outthrow  is  necessary  to  their  pro- 
duction. They  are,  as  it  were,  the  highest  waves 
of  an  ocean  which  is  everywhere  more  or  less 
agitated  by   storms. 

Having  thus  described  what  the  sun  is  in  a 
general  way,  and  shown  its  appearances,  we  pass 
on  to  particulars  respecting  its  constitution  and 
surroundings.  Our  conclusions  must  be  drawn 
step  by  step  from  the  phenomena  exhibited  by 
the  photosphere,  combined  with  reasoning  upon 
the  laws  of  force  and  the  properties  of  mat- 
ter. A  conclusion  most  easily  reached 
is  that  the  sun  is  not  a  solid  body  throughout. 
If  it  were,  its  enormous  radiation  of  heat  would 
result  in  the  surface  rapidly  cooling  off,  so  that, 
in  a  very  short  time,  it  would  cease  to  emit 
light.  Moreover,  a  study  of  the  surface  shows 
changes  constantly  going  on  incompatible  with 
the  idea  of  solidity.  It  follovs  that  the 
heat  radiated  from  the  surface  must  be  con- 
tinually supplied  by  the  rising  up  of  hot  material 


from  the  interior,  which  again  falls  back  as  it 
cools  off.  It  is  difficult  to  suppose  that  even  a 
liquid  could  rise  and  fall  back  rapidly  enough 
to  keep  up  the  supply  of  heat  constantly  radiated. 
We  therefore  conclude  that  the  photosphere  is 
really  a  mass  of  gas  in  which,  however,  solid 
particles  of  very  refractory  substances  may  be 
suspended.  This  conclusion  is  also  rendered 
probable  by  the  high  temperature,  which  is  above 
that  at  which  any  ordinary  substance  can  re- 
tain even  a  liquid  form.  We  have,  then,  in  the 
sun  a  constant  vertical  circulation  of  vapor, 
which  rises  from  the  interior,  cools  off  by  radia- 
tion, and  then  falls  back  again. 

In  drawing  a  conclusion  from  these  ascending 
and  descending  currents,  the  intensity  of  gravi- 
tation on  the  sun  must  be  borne  in  mind.  It 
has  nearly  28  times  the  force  of  gravity  on  the 
earth.  A  man  of  ordinary  size  would  weigh  two 
tons  at  the  surface  of  the  sun,  and  would  there- 
fore be  instantly  crushed  to  depth  by  his  own 
weight,  were  it  possible  for  him  otherwise  to  ex- 
ist there.  Consequently,  the  pressure  to  which 
the  vapors  of  the  sun  are  subject  increases  with 
enormous  rapidity  below  the  surface. 

The  average  specific  gravity  of  the  materials 
composing  the  sun  can  be  determ.ined  by  astron- 
omical theory  with  great  exactness.  It  is  known 
that  the  mean  specific  gravity  is  about  40  per 
cent  greater  than  that  of  water,  and  one  quarter 
that  of  the  earth.  It  is  doubtless  much  smaller 
than  this  at  the  surface,  and  therefore  increases 
toward  the  centre.  A  calculation  of  the  resulting 
pressure  shows  that  near  the  centre  of  the  sun 
the  pressure  produced  by  the  enormous  mass  and 
gravitation  of  the  matter  composing  the  solar  orb 
amounts  to  about  5,000.000  tons  per  square  inch. 
This  pressure  is  so  far  beyond  any  that  we  can 
produce  at  the  earth's  surface  that  we  are  un- 
able to  say  what  effect  it  would  have  upon 
matter. 

Yet  another  unknown  factor  is  the  tempera- 
ture of  the  interior.  The  descending  currents 
of  heated  gas  sinking  below  the  photosphere 
are  continually  subject  to  an  increasing  pressure, 
and  a  resulting  rise  in  their  temperature,  the 
more  deeply  they  sink.  Thus,  at  no  great 
distance  toward  the  centre  the  temperature 
exceeds  our  powers  of  determination  —  it  may 
even  be  1,000,000  degrees.  As  the  highest  tem- 
perature which  it  is  possible  to  produce  artificial- 
ly probably  does  not  amount  to  10,000  degrees,  it 
is  impossible  to  say  what  effect  such  a  tempera- 
ture would  have  upon  matter.  Thus  we  have 
two  opposing  causes,  the  one  an  inconceivable 
degree  of  heat,  such  that,  were  matter  exposed  to 
it  on  the  surface  of  the  earth,  it  would  explode 
with  a  power  to  which  nothing  within  our 
experience  can  be  compared,  and  a  pressure 
thousands  of  times  any  we  can  produce,  tending 
to  condense  and  solidify  this  intensely  heated 
matter.  One  thing  which  we  can  say  with  con- 
fidence as  to  the  effect  of  these  causes  is  that  no 
chemical  combinations  can  take  place  in  matter 
so  circumstanced.  The  distinction  between  liquid 
and  gaseous  matter  is  lost  under  such  conditions. 
Whether  the  central  portions  are  compressed  into 
a  solid,  or  remain  liquid,  it  is  impossible  to  say. 

Modern  research  shows  that  the  sun,  as  a 
whole,  is  a  complex  body,  the  various  parts  of 
which  are  in  very  different  conditions.  Begin- 
ning at  the  centre  and  passing  outward,  we  havt 
first  the  vast,  invisible  interior  which  forms  tht 
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globe  itself,  and  which  our  sight  can  never  pene- 
trate. Surrounding  this  interior  is  the  visible 
photosphere,  or  seeming  surface,  wh.ch  wc  see 
with  the  naked  eye  or  the  telescope,  the  appear- 
ance of  virhich  has  been  fully  described.  So  far 
as  ordinary  direct  observation  could  show,  this 
would  be  the  whole  of  the  sun.  But  the  spec- 
troscope, as  well  as  eye  observation  during  total 
eclipses,  has  shown  most  complex  surroundings 
of  the  sun,  which  would  otherwise  have  been 
invisible.  The  surroundings  are  formed  of  two 
envelopes,  the  chromosphere  and  the  corona. 

The  earliest  accurate  observers  of  total 
eclipses  with  the  celescope  noticed  that  dur- 
ing the  total  phase  red  cloud-like  masses  were 
seen  here  and  there  projecting  beyond  the  limb 
of  the  dark  moon,  ^loreover,  at  the  beginning 
or  the  end  of  the  eclipse,  it  is  found  that  these 
projections  are  connected  with  a  red  border  ex- 
tending round  the  sun.  There  is  therefore  an 
envelope  which  radiates  red  light  and  surrounds 
the  sun,  and  which  is  invisible  except  during 
eclipses.  Quite  independent  of  this  envelope  is  a 
bright  effulgence  which  is  seen  during  a  total 
eclipse.  These  phenomena  are  fully  described  in 
the  article  Eclipse.  What  we  have  now  to  do  is 
to  set  forth  what  they  indicate. 

The  red  envelope  which  rests  immediately  on 
the  photosphere  is  called  "chromosphere."  It  is 
comparatively  thin  —  so  thin  as  to  be  almost  im- 
mediately covered  when  the  sun  is  totally 
eclipsed.  Its  nature  was  first  made  known  by 
the  spectroscope,  which  showed  it  to  be  com- 
posed mostly  of  hydrogen  and  magnesium  vapor. 
Its  principal  and  lower  parts  differ  in  constitu- 
tion. At  the  photosphere  it  comprises  nearly  all 
the  substances  which  exist  in  the  latter.  This 
was  shown  in  a  very  beautiful  way  by  observa- 
tions of  the  reversing  layer,  first  made  by  Young 
at  the  total  eclipse  of  1870.  The  explanation  of 
the  phenomena  there  described  is  that  the  photo- 
sphere is  hot  enough  to  shine  by  its  own  light, 
and,  being  a  gas,  to  give  bright  spectral  lines. 
But  the  photosphere  is  so  much  hotter  than  the 
chromosphere  that  the  latter  is,  in  comparison, 
a  cool  gas  which  absorbs  the  spectral  lines  from 
the  light  radiated  by  the  photosphere.  The 
question  of  the  density  of  the  chromosphere  and 
reversing  layer,  as  its  base  is  called,  has  given 
rise  to  very  varied  estimates. 

The  fact  that  the  spectroscope  shows  bright 
lines  as  the  last  ray  of  true  sunlight  disappears 
at  the  beginning  of  a  total  eclipse  shows  that 
the  gas  from  which  these  lines  einanate  must 
be  so  rare  as  to  be  transparent  through  a  dis- 
tance of  thousands  of  miles.  We  are  there- 
fore justified  in  concluding  that  the  gases  of 
the  chromosphere  are  extremely  rare,  and  the 
same  is  probably  true  of  the  principal  regions  of 
the  photosphere. 

Among  the  most  extraordinary  phenomena 
exhibited  by  the  sun  are  the  mountainous  eleva- 
tions of  the  chromosphere,  which  we  see  as  the 
red  protuberances  already  described.  These  are 
of  two  kinds,  the  eruptive  and  the  cloud-like. 
The  latter  present  to  us  the  appearance  of  vast 
clouds  floating  in  an  atmosphere  of  the  sun.  It 
seems  certain,  however,  that  they  cannot  be  what 
they  seem,  because  there  can  be  no  atmosphere 
there  to  support  them.  They  are  probably  held 
up  by  an  impulsion  of  the  solar  rays,  which  will 
be  described  presently.  The  eruptive  promin- 
ences seem  to  be  due  to  outbursts  of  intensely  hot 


gases,  mostly  hydrogen,  from  the  sun.  These  are 
thrown  up  with  a  velocity  of  several  hundred 
miles  per  second,  like  immense  mountains  of 
fire.  They  sometimes  rise  to  a  height  of  many 
thousand  miles,  their  ascent  being  doubtless 
aided  by  the  impulsion  of  the  solar  rays ;  then 
they  fall  back  again  to  the  sun. 

The  violent  forces  seen  in  action  in  the 
chromosphere  are  in  singular  contrast  to  the  soft 
white  light  of  the  corona.  Much  mystery  still 
surrounds  the  constitution  of  the  latter.  It  was 
supposed  to  be  an  atmosphere  of  the  sun ;  but 
this  view  is  rendered  untenable  by  the  fact  that 
an  atmosphere  supported  by  its  own  weight 
would  more  than  double  in  density  for  every 
miie  that  it  was  nearer  its  base.  It  probably  con- 
sists of  exceedingly  minute  molecules  of  gaseous 
matter,  similar  to  those  which  make  up  the  tail 
of  a  comet,  and  possibly  having  some  re- 
semblance to  the  latter.  The  newly  discovered 
fact  of  the  impulsion  of  the  solar  rays  probably 
affords  a  clew  for  an  explanation  of  these  and 
similar  phenomena.  More  than  30  years  ago  it 
was  announced  by  Maxwell,  as  a  result  of  his 
electro-magnetic  theory  of  light,  that  light  and 
heat  emitted  by  the  sun  should  exercise  a  very 
minute  pressure  on  any  object  which  they 
struck.  Conclusion  showed  that  this  pressure 
was  so  slight  that  no  apparatus  then  known 
was  so  delicate  as  to  make  it  sensible.  Within 
the  last  few  years,  however,  E.  S.  Nichols  and 
others  have  succeeded  in  showing  experimental- 
ly that  on  very  finely  divided  matter  this  action 
of  light  can  be  observed  and  measured.  It  fol- 
lows that  particles  below  a  certain  size  will  be 
repelled  by  the  sun's  light  with  greater  force  than 
they  are  attracted  toward  it,  and  will  thus  be 
driven  from  the  sun  when  in  its  neighborhood,  or 
supported  temporarily  at  a  certain  height  above 
the  sun. 

Recent  investigations  are  showing  that  the 
sun,  in  some  way  that  science  is  not  yet  ade- 
quate to  explain,  produces  a  powerful  effect 
upon  the  magnetism  of  the  earth.  It  has  long 
been  known  that  the  magnetic  needle  undergoes 
a  daily  change  of  the  direction  in  which  it  points 
—  a  change  too  small  to  be  of  much  importance 
to  the  navigator  who  uses  it,  but  which  is  very 
evident  to  the  exact  observer  of  the  earth's 
magnetism.  This  change  is  greater  in  summer 
than  in  winter,  and  seems  to  bear  some  rela- 
tion to  the  sun's  radiation.  But  that  relation 
has,  up  to  the  present  time,  neither  been  ex- 
plained nor  defined. 

A  yet  more  curious  relation  is  found  by  the 
study  of  magnetic  storms.  The  latter  consist  in 
occasional  perturbations  of  the  magnetic  needle, 
which  are  very  irregular  in  their  character  and 
arc  felt  over  the  whole  globe.  They  generally 
occur  when  there  is  an  unusually  bright  aurora. 
Now,  investigation  shows  that  the  number  of 
these  disturbances  follows  exactly  the  period  of 
the  solar  spots.  During  those  years  when  the 
spots  are  most  numerous  magnetic  storms  are 
most  frequent,  and  vice  versa.  The  conclusion 
is  that  the  sun  spots  and  magnetic  storms  are 
due  to  the  same  cause.  The  sun's  spots  can  he 
due  only  to  something  going  on  in  the  sun, 
and  it  follows  that  there  must  be  some  emana- 
tions from  the  sun  which  produce  magnetic 
storms.  Rut  modern  investigation  has  not  been 
able  to  deteci  or  define  these  emanations. 

Age  and  Duration  of  the  Sun. —  The  greatest 
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problem  connected  with  the  sun  is  suggested  by 
modern  r.cience.  Up  to  lOO  years  ago  students 
and  philosophers  saw  no  reason  why  the  sun 
should  not  continue  to  shed  heat  and  light  on  the 
earth  for  an  indefinite  period  without  under- 
going any  change  whatever.  But  toward  the 
middle  of  the  19th  century  the  laws  of  energy 
were  developed  and  understood.  These  laws 
set  forth  that  the  radiation  of  heat  always  in- 
volves the  expenditure  of  something  called 
energv ;  and  that  the  latter  is  necessarily  limited 
in  supplv.  It  was  also  seen  that  the  sun  must 
be  a  hot  bodv,  and  must  lose  all  the  heat  it 
radiated.  To 'make  this  subject  clear,  we  must 
remark  that  what  the  sun  really  radiates  is  not 
properly  called  heat  in  scientific  nomenclature; 
the  more  exact  term  is  radiant  energy.  But  this 
differs  in  no  respect  from  what  is  radiated  into 
a  room  from  a  hot  fire.  Radiant  energy  goes 
out  from  the  fire  and  strikes  the  walls  of  the 
room,  where  it  creates  heat,  and  thus  warms  the 
walls.  All  the  heat  thus  transmitted  to  the  walls 
comes  from  the  coal,  although  in  its  passage 
from  the  fire  to  the  walls,  it  passes  through 
an  intermediate  stage  called  radiant  energy. 
That  the  latter  does  not  necessarily  warm  a  me- 
dium through  which  it  passes,  is  shown  by  the 
striking  experiment  of  making  a  large  lens  out 
of  ice  instead  of  glass.  When  the  sun's  rays 
are  concentrated  on  a  point  by  passing  through 
this  mass  of  ice  they  will  burn  the  substance  on 
which  they  fall,  as  if  they  had  passed  through 
glass.  We  see.  then,  that  however  cold  the  space 
between  us  and  the  sun  may  be,  all  the  radiant 
energy  reaching  us  from  the  sun  must  come 
from  a  source  in  the  sun  limited  in  supply. 

If  the  sun  were  merely  losing  energy  like  an 
ordinary  hot  body  cooling  off,  a  very  simple  cal- 
culation will  show  that  it  would  be  so  cooled 
off  in  the  course  of  3.000  or  4,000  years  as  no 
longer  to  radiate  much  heat.  It  is  clear  that 
such  has  not  been  the  case.  Yet  the  most  care- 
ful study  shows  no  possibility  that  it  can  be 
receiving  energy  from  any  outside  source.  More- 
over, the  geologists  assure  us  that  the  stratifica- 
tion of  the  rocks,  as  well  as  many  other  phenom- 
ena associated  with  them,  proves  that  the  sun 
has  been  radiating  heat  to  the  earth  at  not  much 
less  than  its  present  rate  for  hundreds  of  millions 
of  years. 

The  only  solution  of  the  puzzle  that  was  sug'- 
gested  until  1903  was  based  on  the  mutual  con- 
vertibility of  heat  and  motion.  From  the  time 
that  the  theory  of  energy  was  developed  it  was 
known  that  when  the  motion  of  a  material  sub- 
stance is  arrested  without  any  other  effect  being 
produced,  heat  is  generated.  For  example,  the 
waters  of  Niagara  are  warmed  by  about  one 
quarter  of  a  degree  Fahrenheit  in  striking  the 
bottom  of  the  falls.  The  blacksmith  by  ham- 
mering a  piece  of  cold  iron  can  make  it  hot.  be- 
cause the  energy  which  he  puts  into  the  motion 
of  the  hammer  is  converted  into  heat  when  the 
latter  strikes  the  iron.  It  follows  that  if  bodies 
of  any  sort  are  falling  into  the  sun,  heat  will 
be  generated  by  the  fall.  Moreover,  owing  to  the 
power  of  the  sun's  attraction,  such  bodies  may 
fall  with  great  velocity;  and  the  heat  thus  gen- 
erated increases  as  the  square  of  the  velocity. 
Thus  arose  the  first  theory  as  to  how  the  sun's 
heat  could  be  kept  up.  It  was  supposed  that 
meteors  were  continually  falling  into  that  lumi- 
nary.    But   further  study  showed  it  to   be   im- 


possible that  meteors  could  fall  in  such  quantity 
as  to  have  this  effect. 

Then  it  was  suggested  by  Helmholtz  and 
Thomson  that  if  the  sun  were  a  gaseous  body, 
as  it  is  now  supposed  to  be,  radiating  energy, 
the  loss  of  the  latter  would  continually  be  made 
up  by  the  fall  of  its  outer  portions  involved  in 
the  continual  contraction  of  the  sun  through  loss 
of  heat.  All  bodies,  and  gaseous  ones  in  a 
higher  degree  than  any  others,  diminish  in  vol- 
ume when  they  cool  off.  Accordingly,  when  the 
photosphere  of  the  sun  cools  off,  it  diminishes 
in  volume,  grows  smaller,  and  falls  down  upon 
the  mass  of  the  sun  below  it.  Careful  calcula- 
tion shows  that  if  the  sun  contracted  about  250 
feet  per  annum,  the  energy  thus  generated  would 
keep  up  all  the  heat  which  the  sun  radiates. 
An  important  addition  to  this  theory  was 
made  by  J.  Homer  Lane,  who  showed  that 
if  the  sun  contracted  like  a  mass  of  pure 
gas  it  would  continually  grow  hotter  as  it  con- 
tracted. This  is  now  known  as  Lane's  law. 
But  there  is  a  necessary  limit  to  the  quantity 
of  heat  which  can  thus  be  generated.  If  the  sun 
has  been  thus  growing  smaller  through  long 
ages,  there  must  have  been  a  time  when  it  filled 
the  whole  space  now  occupied  by  the  solar  sys- 
tem. What  is  more,  the  contraction  must  have 
been  far  more  rapid  the  larger  the  sun  was; 
because  the  force  of  attraction  at  the  sun's  sur- 
face diminishes  as  the  inverse  square  of  the 
diameter  of  the  sun.  For  e.xample,  when  the 
sun  was  twice  as  large  as  it  is  now,  this  force 
was  only  one  quarter  as  great :  consequently  it 
would  have  to  contract  four  times  as  much  to 
generate  a  given  amount  of  energy  as  it  does 
now.  Finally,  exact  computation  showed  that 
even  on  this  theory  there  was  still  a  limit  to 
the  existence  of  the  sun  too  narrow  to  satisfy  the 
demands  of  geologv'.  It  could  not  have  been 
radiating  heat  for  more  than  50,000,000  or 
100,000.000  years.  Before  that  time  it  must,  ac- 
cording to  the  theory,  have  been  a  gaseous  mass 
filling  the  whole  space  now  occupied  by  the 
solar  system,  which  contracted  and  formed  sun 
and  planets,  in  accordance  with  the  theory  known 
as  the  "nebular  hypothesis.* 

It  also  seemed  very  improbable  that  the  sun's 
heat  could  have  been  at  all  constant  for  even 
20,000,000  years ;  on  the  other  hand,  geologists 
went  hundreds  of  millions  of  years.  Thus  ap- 
parently an  irreconcilable  contradiction  was  pre- 
sented to  scientific  investigators  when  in  1900  the 
discovery  of  radium  began  to  put  a  new  face  upon 
the  fundamental  theories  of  physical  science. 
Now,  a  substance  was  discovered  which  seemed 
to  radiate  energy  indefinitely,  without  receiving 
it  from  any  outside  source,  and  in  seeming  de- 
fiance of  the  laws  of  nature,  continued  to  ra- 
diate, no  matter  how  cold  it  w-as  made.  This 
discovery  affords  a  clew  to  the  difficulty,  but 
up  to  the  present  time  no  real  explanation  of  it. 
The  present  theory  is  that  the  radiation  from 
radium  is  kept  up  by  some  change  in  its  physical 
constitution;  but  the  exact  nature  and  complete 
explanation  of  this  change  is  still  to  be  worked 
out.  The  lesson  applicable  to  the  case  of  the 
sun  is  that  an  atom  of  matter  may  contain 
in  itself  an  unknown  store  of  energy  never  before 
suspected  to  exist.  This  may  especially  be  the 
case  with  the  nebulous  masses  which  are  scat- 
tered here  and  there  through  infinite  space. 
When  one  of  these  masses  condensed  into  the 
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sun,  it  still  had  in  its  molecules  its  enormous 
primeval  supply  of  energy,  which  may  have  been 
radiated  by  it  these  hundreds  of  millions  of  years. 
The  present  theory  is  therefore  that  the  heat 
of  the  sun  is  kept  up  in  part  at  least  by  a  change 
in  the  atoms  of  matter  which  form  it,  the  na- 
ture of  which  has  not  yet  been  discovered. 

It  has  sometimes  been  suggested  that  the 
sun  may  be  in  great  part  a  mass  of  radium.  To 
this  view  there  are  two  seemingly  insuperable 
objections.  One  is  that  the  spectroscope  shows 
the  sun  to  be  made  up  of  the  same  substances 
that  compose  the  crust  of  the  earth,  and  that 
there  is  no  trace  of  radium  shown  by  the  spec- 
troscope. The  other  is  that  radium  sends  forth 
other  rays  than  those  commonly  known  as  ra- 
diant energy  —  rays  having  peculiar  properties 
and  connected  with  radio-activity.  Now,  singu- 
lar as  it  may  seem,  the  most  refined  examination 
and  tests  of  the  sun's  rays  have,  up  to  the 
present  time,  shown  no  trace  of  these  radio- 
active emanations  although,  as  we  have  shown, 
there  is  evidence  that  the  sun  does  set  forth 
some  emanations  distinct  from  its  heat  and  light. 
Consult:  Young,  "The  Sun,*  a  volume  of  the 
'International  Scientific  Series,'  and  the  most 
recent  work  on  the  subject  in  English;  Secchi, 
'Le  Soleil,'  the  most  extended  treatise,  with 
atlas;  Lockyer,  'Solar  Physics.'  which  treats 
extensively  of  the  spectroscopy  of  the  sun,  and 
the  conclusions  to  be  drawn  from  it. 

Simon  Newcomb. 

Sun,  Eclipses  of  the.     See  Eclipse. 

Sun  and  Lion,  Order  of,  a  Persian  order 
founded  in  1808  by  Shah  Path  Ali,  in  imitatic.i 
of  the  French  Legion  of  Honor,  established 
about  six  years  previously  by  Napoleon  I.,  then 
first  consul.     It  includes  five  classes. 

Sun-bear,  or  Honey-bear,  the  small 
Malayan  species  called  bruang  by  the  natives. 
See  Bears. 

•Sun-birds,  a  large  family  (Nectariniida:)  of 
small  insect-eating  birds  of  the  tropics  of  the 
Old  World,  having  elongated,  slender,  and 
curved  bills,  wings  of  moderate  size,  and  the 
central  tail-feathers  usually  prolonged  beyond 
the  others.  These  birds  occur  in  the  Eastern 
Archipelago,  India,  and  Africa.  They  take  the 
place  of  the  humming-birds  of  the  New  World, 
and  in  brilliant  coloration  and  habits  much 
resemble  these,  but  are  far  removed  from  them 
in  classification,  the  honey-eaters  {Meliphagi- 
dcc)  being  their  nearest  relatives.  They  are 
constantly  hovering  about  flowers  seeking  the 
minute  insects  found  within  the  petals  and  sip- 
ping the  flower-juices,  so  that  they  have  been 
named  sucriers,  or  sugar-eaters,  by  French  au- 
thors. Some  certainly  eat  fruits.  The  song  is 
sweet,  but  without  any  special  characteristics, 
and  in  habits  they  are  exceedingly  lively,  quar- 
relsome, and  even  pugnacious.  The  gaudy 
plumage  is  chiefly  confined  to  the  male  sun- 
birds,  and  depends  for  effect  upon  intensity  of 
color  and  not  upon  metallic  or  prismatic  lustre. 
The  nests  are  built  in  the  hollows  of  trees,  or 
are  placed  in  thick  bushes.  Some  species  (such 
as  Nectarinia  lotcnia  and  A'',  asiatica)  make 
dome-like  nests,  which  are  suspended  from  the 
extremities  of  twigs  of  bushes,  and  are  covered 
with  cobwebs  for  the  purpose  of  concealment. 
A  magnificent  treatise  upon  the  sun-birds,  with 
colored  plates,  has  been  written  by  Shelley,  en- 
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titled     'A     Monograph     of    the     Nectariniid*^ 
(London    1876-80). 

The  name  is  sometimes  given  to  various 
other  birds.  Thus  the  sugar-birds  or  banana- 
birds  (qq.v.)  of  the  West  Indies  are  often  so- 
called  ;  and  a  large  South  American  bird,  also 
called  finfoot,  for  which  see  Heliornithid.e. 

Sun-bittern,  an  extraordinary  somewhat 
rail-like  bird  of  Brazil  and  Guiana  (Eiiryf'ga 
liclias).  It  is  about  16  inches  long;  body  small 
and  thin,  neck  long  and  slender,  head  like  that 
of  a  heron,  with  a  long,  powerful  beak  com- 
pressed at  the  sides  and  slightly  arched  at  the 
culmen ;  the  plumage  is  minutely  variegated 
with  bars  and  jpots  of  many  colors,  and  it  has 
the  habit  of  spreading  wings  and  tail  in  court- 
ship, or  on  other  occasions  of  excitement,  form- 
ing a  rosette  about  its  head  and  neck  fancifully 
compared  to  a  "sunburst."  It  is  often  made  a 
pet  by  the  Brazilians,  who  call  it  peacock.  A 
larger  species  (E.  major)  inhabits  Venezuela 
and  Colombia.  Their  nearest  relative  is  the 
kagu  (q.v.).  Consult  Newton,  'Dictionary  of 
Birds'    (New  York    1893-6). 

Sun-dance,  a  ceremony  performed,  with 
local  variations,  by  most  of  the  prairie  Indians, 
including  the  Mandan,  Omaha,  Pawnee  Loup, 
Cheyenne,  Arikara,  Hidatsa,  Blackfeet,  Nez 
Perce,  Winnebago,  Yankton,  Santee,  and  Kiowa. 
It  is  held  apparently  at  the  full  moon  occurring 
at  or  next  after  the  summer  solstice,  and  lasts  , 
from  three  to  six  days.  The  budding  of  the 
wild  sage  also  indicates  the  time  for  hold- 
ing the  ceremony,  and  all  neighboring  tribes, 
whether  friendly  or  not,  are  usually  invited. 
The  dance  begins  at  sunrise  and  ceases  at 
the  following  sunrise.  As  may  be  inferred 
frotti  the  length  of  the  festival,  including  the 
fasting  and  purification  of  the  devotees  and 
other  preparatory  acts,  the  actual  sun-dance  is 
but  the  chief  episode  in  a  ritual  comprising  a 
congeries  of  ceremonies.  The  motive  or  pur- 
pose of  the  dance  is  to  promote  welfare  through 
the  gratification  of  desires  and  wants  and  to 
avoid  ill-fare  through  the  dispelling  of  hostile 
agents.  The  devotee  or  sun-dancer  indulges  in 
the  ceremony  to  fulfil  a  vow,  made  by  him 
during  the  previous  winter  or  season  from  va- 
rious motives,  that  he  would  make  a  prayer  to 
the  disposer  of  what  he  needs  through  an  ap- 
peal to  the  sun,  to  "Wakanda"  (among  the 
Sioux).  The  Tetons  call  the  ceremony  by  a 
name  which  means  "They  dance  looking  at  the 
sun."  In  it  the  moon  is  regarded  as  the  rep- 
resentative of  the  sun,  hence  the  dancers  gaze 
at  it  just  as  they  do  at  the  sun.  Among  the 
principal  objects  in  the  festival  of  the  sun-dance 
is  the  sun-pole  or  "mystery  tree"  (symbolic  of 
the  centre  of  the  four  quarters  of  the  heavens), 
the  sacred  tent  of  preparation  erected  within 
the  so-called  camping-circle  of  the  tribe,  wild 
sage,  a  sweet-smelling  grass  called  iimchailga  by 
the  Teton,  and  the  dancing-lodge.  Each  devo- 
tee persists  in  his  part  until  he  has  received  a 
vision  from  the  svm  ;  but  if  at  the  close  of  the 
ceremony  no  such  vision  has  been  vouchsafed 
to  him,  resort  is  had  to  self-sacrifice,  wliich  is 
called  "vision-hunting"  One  of  the  character- 
istic forms  of  self-sacrifice  is  that  of  having 
two  wooden  skewers  inserted  underneath  strips 
of  skin  raised  by  slashing  the  breast  or  back, 
to  which  stout  thongs  are  made  fast,  by  which 
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the  devotee  is  drawn  up  and  fastened  to  the 
sun-pole,  to  which  he  remains  suspended  until 
his  weight,  sometimes  made  greater  by  having 
a  buffalo-skull  hung  to  his  person  by  similar 
skewers,  causes  the  latter  to  rend  the  skin,  thus 
letting  the  devotee  fall  to  the  ground,  usually 
in  a  faint ;  another  may  have  a  buffalo-skull 
suspended  from  thongs  passing  through  raised 
strips  of  the  skin  on  the  back  or  breast,  which 
is  allowed  to  hang  thus  until  the  skin  is  parted 
by  violence  and  the  thongs  are  freed.  Some 
men  who  do  not  intend  to  dance  seat  them- 
selves near  the  sun-pole,  and  small  pieces  of 
flesh  are  cut  out  in  a  row  from  the  shoulders 
of  each :  these  are  offered  to  the  being  repre- 
sented by  the  sun-pole.  Women  do  not  scarify 
themselves  in  the  sun-dance,  and  self-torture 
and  the  shedding  of  blood  are  not  practised  in 
the  Kiowa  ceremony. 

Sun-dew,  any  herb  of  the  genus  Drosera, 
■which  is  classified  near  the  pitcher-plants  and 
the  roses.  Several  species  are  found  in  Amer- 
ica. The  flowers  are  very  prett)',  like  that  of 
the  saxifrage,  five-petaled,  and  borne  at  the  top 
of  a  leafless  scape,  in  a  raceme,  the  buds  in 
which  are  bent  downward,  the  blossom  of  each 
day  surmounting  the  arch  and  facing  the  sky. 
They  are  white  or  purplish  in  color.  Sun- 
dews grow  in  bogs  or  wet  ground,  the  roots 
are  poorly  developed,  and  yet  the  small  plants 
thrive  even  in  sphagnum ;  this  is  because  they 
are  flesh-eaters,  and  live  on  the  nutriment  ob- 
tained from  such  insects  as  they  can  catch  on 
their  foliage ;  the  roots,  therefore,  serving  prin- 
cipally to  anchor  the  plants  and  to  supply  the 
large  amount  of  water  needed.  The  leaves, 
varying  in  shape  in  the  several  species,  from 
round  to  filiform,  are  covered  thickly  on  the 
upper  face,  with  wine-red  filaments  having  a 
glistening  drop  like  dew  at  the  tips.  These  are 
stalked  glands,  destined  for  a  purpose  as  deadly 
as  that  of  the  tentacles  of  the  octopus.  The 
leaf  blades  of  the  Drosera  roiundifoUa,  a  com- 
mon sun-dew,  are  round,  and  are  arranged  in 
a  rosette  around  the  base  of  the  flower-scape, 
the  smooth  green  under  surfaces  resting  on  the 
ground.  In  times  of  inaction  the  tentacles  ra- 
diate in  concentric  circles,  and  are  tipped  by 
their  globular  translucent  glands,  which  sparkle 
with  a  viscid  secretion  exuded  by  them.  But  let 
a  fly  light  on  one  of  the  glands,  and  remain 
there,  glued  fast  by  the  viscous  fluid,  and 
there  is  immediately  a  change  in  the  state  of 
things.  _  In_  its  efforts  to  release  itself,  the 
struggling  insect  is  only  besmeared  more  com- 
pletely, chokes  the  organs  of  respiration,  and 
is  ultimately  smothered.  In  the  meantime,  the 
tentacles  disturbed  by  the  fly,  have  become  ex- 
cited and  have  transmitted  the  stimulus  to  the 
other  glands  so  that  they  all  bend  toward  the 
tiny  body,  converging  over  it,  and  striving  to 
touch  it.  They  even  shift  the  inert  object 
toward  the  centre  of  the  leaf-blade,  so  that  the 
greatest  number  of  tentacles  may  reach  it. 
Such  glands  as  succeed  in  touching  the  meat 
secrete  an  acid  juice,  with  the  addition  of  a 
ferment  which  is  entirely  similar  to  pepsin,  and 
apply  this  secretion  to  the  fly,  digesting  it,  as 
it  were.  The  glands  then  absorb  the  flesh  and 
blood  of  the  meat,  and  also  their  own  secre- 
tions. The  tentacles  straighten  up,  the  undi- 
gested portions  of  the  insect,  resting  on  the  dry 
glands   are  blown  away,   and  the  glands   soon 


begin  to  e.xude  their  viscid  secretion  again,  and 
make  themselves  ready  for  a  fresh  victim.  When 
a  large  insect  is  entangled,  the  leaf-blade  itself 
folds  inward  slightly,  so  that  a  maximum  num- 
ber of  tentacles  may  concentrate  upon  the  food. 
D.  fitiformis  has  erect,  very  narrow  leaves,  and 
when  an  insect  is  caught  by  the  glands,  the 
leaves  themselves  bend  toward  it.  In  D.  longi- 
foUa  the  leaf-blade  enfolds  the  fly.  Sun-dew 
glands  respond  by  bending  to  repeated  touches, 
although  no  object  rests  upon  them.  It  is  only 
nitrogenous  food  which  is  obtained  by  this  di- 
gestive process ;  carbonic  acid  is  assimilated 
from  the  air  as  by  other  plants. 

Sun  Dial.     See  Dial,  Sun. 

Sun-dog,  in  astronomy,  a  luminous  spot 
sometimes  visible  a  few  degrees  from  the  sun. 
It  is  believed  to  be  formed  by  the  intersection 
of  two  or  more  halos. 

Sun  Motor.     See  Sol.^r  Motor. 

Sun,  Order  of  the.     See  Orders,  Royal. 

Sun  Worship,  a  form  of  nature  worship 
which  prevailed  in  all  the  ancient  civilizations : 
but  not  in  all  primitive  religions  is  the  sun  the 
supreme  deity :  in  many  the  moon  holds  the  pre- 
eminence. The  mode  of  reckoning  time  by 
moons  is  more  ancient  than  solar  calculation : 
in  the  language  of  the  Hottentots,  just  as  in 
Teutonic,  the  Moon  is  "he,"  the  Sun  "she" ; 
and  rude  tribes  in  both  hemispheres  still  make 
the  moon  masculine,  the  sun  feminine :  the  an- 
cient Germans  used  to  say  Hermon  (hcrr- 
mond,  Lord  Moon)  as  the  Germans  still  say 
Herrgott:  on  the  other  hand,  as  a  mediaeval 
writer  tells  us,  the  sun  used  to  be  called  "Holy 
Lady" :  "I  knew  an  old  woman  who  believed  the 
sun  to  be  a  goddess,  calling  her  sancta  domina.^ 
The  aborigines  of  North  America  worship  the 
sun ;  for  them  the  peace-pipe  is  the  gift  of  the 
sun ;  in  the  council  the  pipe  is  always  passed 
around,  following  thus  the  sun's  course.  The 
Natchez  lived  under  a  monarchy,  and  the  royal 
family,  children  of  the  Sun,  like  the  race  of 
the  Incas  of  Peru,  stood  high  above  the  com- 
mon people.  In  Mexico  the  sun  was  pre-emi- 
nent over  all  the  other  gods.  In  the  Hebrew 
sacred  books  there  are  solemn  denunciations 
of  sun  worship,  for  the  heathen  all  around  paid 
adoration  to  that  luminary ;  and  it  is  clear  from 
2  Kings  xxiii.  5,  19,  that  some  of  the  kings 
both  of  Judah  and  of  Israel  favored  the  wor- 
ship of  the  sun. 

Sunbury,  siin'bu-ri.  Pa.,  borough,  county- 
seat  of  Northumberland  County ;  on  the  Sus- 
quehanna River,  and  on  the  Pennsylvania  and 
tlie  Philadelphia  &  R.  R.R.'s ;  about  157  miles 
north  of  Philadelphia  and  55  miles  north  of 
Harrisburg.  It  was  settled  in  June  1772  by 
Surveyor-General  Lukens  and  William  Maclay. 
It  was  incorporated  as  a  borough  24  March 
1797.  The  place  was  once  the  site  of  the  Indian 
village  of  Shamokin.  In  1756  Fort  .-Augusta 
was  erected  nere  as  a  means  of  defense  against 
the  French  and  Indians.  The  city  is  in  a  lum- 
bering and  coal  region.  The  chief  manufactur- 
ing establishments  are  railroad  shops,  planing 
mills,  silk  mills,  dye  works,  sash  and  door  fac- 
tories, nail  factories,  a  rolling  mill,  and  coffin 
and  casket  works.  It  is  an  important  commer- 
cial and  industrial  centre  for  a  large  region ;  ex- 
tensive coal  shipments  are  made  from  here.   The 
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government  census  for  igoo  gives  the  number 
of  manufacturing  establislnnents,  76;  the  capital 
invested,  $2,101,602;  the  number  of  employees, 
1,140;  the  annual  wages,  $441,531;  the  cost  of 
material,  $1,360,184;  the  annual  value  of  prod- 
ucts $2,995,992.  The  total  number  of  employees 
in  the  manufacturing  establishments,  in  1904,  is 
estimated  at  4,000.  The  principal  public  build- 
ings are  the  county  court-house,  municipal  build- 
ings, the  Mary  M.  Packer  Hospital,  the 
churches,  and  public  schools.  The  three  banks 
have  a  combined  capital  of  $500,000.  The  gov- 
ernment is  vested  in  a  chief  burgess  and  a 
council  of  18  members,  who  hold  office  two 
years.  A  small  stream  separates  Sunbury  and 
East  Sunbury ;  the  boroughs  are  one  in  indus- 
trial and  commercial  interests,  but  have  inde- 
pendent municipal  governments.  Pop.  of  Sun- 
bury  (1890)   5,930;   (1900)   9,810. 

Sunda  (siin'da)  Islands,  a  group  of  islands 
in  the  Indian  Ocean,  comprising  three  minor 
groups,  namely,  the  Great  Sunda  Islands,  to 
which  belong  Sumatra,  Borneo,  Celebes,  Java, 
Madura,  Banka,  and  Billiton ;  and  the  Lesser 
Sunda  islands,  comprising  nine  islands  of  smaller 
extent,  and  the  Timor  Group,  all  forming  part 
of  the  Malay  or  East  Indian  Archipelago.  The 
flora  is  exceedingly  rich  and  varied.  This  is 
the  home  of  sugarcane  and  many  of  the  spices, 
and  the  different  altitudes  from  coasts  upward 
produce  an  exceptional  variety  of  plant-life. 
Some  districts,  as  in  Sumatra,  reach  high  eleva- 
tions, others  consist  chiefly  of  grassy  plains, 
or  forest-covered  slopes.  Peculiar  trees  with 
leafless,  widespreading  branches,  appear  in 
some  of  the  higher  regions,  especially  in  Java. 

Sunda  Strait,  East  Indies,  the  channel 
which  separates  the  island  of  Java  from  Su- 
matra. It  is  from  20  to  100  miles  wide,  and 
contains  a  number  of  volcanic  islands,  the  most 
noted  of  which  is  Krakatoa  (q.v.).  The  strait 
is  an  important  commercial  channel. 

Sundarbans,  soon'dar-banz,  or  Sunder- 
bunds,  soon'der-bijndz,  India,  the  alluvial  re- 
gion lying  around  the  mouths  of  the  Ganges 
River  (q.v.),  and  forming  the  lower  part  of  the 
delta.  It  stretches  for  175  miles  along  the 
coast,  and  has  an  area  of  640,000  square  miles. 
The  region  is  intersected  by  a  network  of  in- 
numerable channels  and  backwaters,  many  of 
which  are  navigable.  The  intervening  islands 
are  largely  marshy,  and  covered  with  dense 
forest  jungle  abounding  in  wild  animals.  The 
unhealthful  climate  has  hitherto  defeated  all 
attempts  at  reclamation. 

Sunday,  the  Christian  weekly  festival,  by 
theologians  associated  with  the  Jewish  Sabbath 
(see  Sabb.\th),  while  its  observance  is  often 
enforced  by  the  citation  of  the  fourth  command- 
ment in  the  Decalogue.  While  the  Christian 
Church  has  never  identified  Sunday  with  the 
Jewish  Sabbath,  it  has  always  quoted  the  Fourth 
Commandment  as  sanctioning,  if  not  enacting 
rest  and  relaxation  from  labor  in  one  day  out 
of  every  seven.  WHicn  the  Church  was  made 
a  department  of  the  slate  by  the  Christian  em- 
perors of  Rome,  the  observance  of  Sunday  was 
enforced  by  civil  statute.  When  the  Roman  em- 
pire passed  away,  and  the  office  of  pontifex 
maximus,  once  held  by  the  emperor  of  Rome, 
was  claimed  by  the  bishop  of  Rome,  Sunday 
observance  was  enforced  by  ecclesiastical  as  well 


as  civil  law.  The  Third  Council  of  Orleans 
538  forbade  all  rural  work  on  Sunday.  Pope 
Gregory  I.  made  at  Rome  the  same  law  as  had 
been  passed  in  578  by  the  Council  of  Auxerre : 
"On  the  Lord's  Day  it  is  not  permitted  to  yoke 
o.xen  or  to  perform  any  other  work,  excepting 
for  approved  reasons."  Charlemagne  in  813  en- 
acted that  on  the  Lord's  Day  all  servile  labor 
should  be  abstained  from. 

By  the  laws  that  obtained  in  England  during 
the  Saxon  monarchy  up  to  the  time  of  Edward 
the  Confessor  (whose  Sunday  law  is  dated 
1056),  abstention  from  marketings  on  Sunday 
and  from  popular  meetings  was  enforced  under 
penalty  of  a  fine.  Equally  strict  was  the  Sun- 
day legislation  which  followed  the  Norman 
Conquest. 

The  mediaeval  Sunday  laws  in  England  were 
but  the  expansion  of  the  Saxon  laws.  In  1281 
A.D.,  John  Peckham,  archbishop  of  Canterbury 
under  Edward  I.,  explained  the  Fourth  Com- 
mandment as  follows : 

"In  the  commandment  'remember  that  thou 
keep  holy  the  Sabbath  day,'  Christian  worship  is 
enjoined,  to  which  laymen  as  well  as  clerks  are 
bound ;  and  here  we  are  to  know  that  the  obli- 
gation to  observe  the  legal  Sabbath,  according 
to  the  form  of  the  Old  Testament,  is  at  an  end, 
together  with  the  other  ceremonies  in  that ;  to 
which  in  the  New  Testament  hath  succeeded  the 
custom  of  spending  the  Lord's  Day,  and  other 
solemn  days  appointed  by  the  authority  of  the 
Church,  in  the  worship  of  God ;  and  the  manner 
of  spending  these  days  is  not  to  be  taken  from 
the  superstitition  of  the  Jews,  but  from  the 
canonical   institutes." 

A  statute  of  the  28th  of  Edward  III.  runs  as 
follows : 

"Item,  it  is  accorded  and  established,  that 
showing  of  wools  shall  be  made  at  the  staple 
every  day  of  the  week,  except  the  Sunday  and 
solemn  feasts  of  the  year." 

In  1359  A.D.  Islep,  archbishop  of  Canterbury, 
issued  the  following  to  his  clergy : 

"Whereas,  the  most  excellent  prince,  our  lord, 
the  King  of  England,  is  now  going  to  make  an 
expedition  in  foreign  parts  with  his  army  for 
the  recovery  of  his  right,  exposing  himself  as  a 
soldier  to  the  doubtful  events  of  war.  the  issue 
whereof  is  in  the  hand  of  God :  we  who  have 
hitherto  lived  under  his  protection  are,  by  the 
divine  favor  shining  on  us,  admonished  to  be- 
take ourselves  to  prayer,  as  well  for  the  safety 
of  every  one  of  us  as  for  the  public  good,  lest 
if  adverse  fortune  should  invade  us  (which 
(jod  forbid),  our  confession  and  reproach  should 
be  the  greater.  But,  though  it  is  provided  by 
sanctions  of  law  and  canon  that  all  Lord's  days 
be  venerably  observed  from  eve  to  eve,  so  that 
neither  markets,  negotiations,  or  courts,  public 
or  private,  ecclesiastical  or  secular,  be  kept,  or 
any  country  work  done  on  these  days,  yet  we 
are  clearly  to  our  heart's  grief,  informed  that  a 
detestable,  nay.  danuiable  perverscness  has  pre- 
vailed, insomuch  that  in  many  places  markets 
not  only  for  victuals,  but  other  negotiations 
(which  can  scarce  be  without  frauds  and  de- 
ceits), unlawful  meetings  of  men  who  neglect 
their  churches,  various  tumults,  and  other  oc- 
casions of  evil  are  committed,  revels  and  drunk- 
enness, and  many  other  dishonest  doings  are 
practiced,    from    whence    quarrels   and     scolds. 
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threats  and  blows  and  sometimes  murder  pro- 
ceeds on  the  Lord's  days,  in  contempt  of  the 
honor  of  God;  insomuch  that  the  mam  body  of 
the  people  flock  to  these  markets,  by  which  the 
devil's  power  is  increased;  whereof  we  strictly 
command  you,  our  brother,  that  ye,  without  de- 
lay, canonically  admonish  and  effectually  per- 
suade, in  virtue  of  obedience,  or  cause  to  be 
admonished  and  persuaded,  those  of  your  sub- 
jects whom  you  find  culpable  in  the  premises, 
that  they  do  wholly  abstain  from  markets,  courts, 
and  other  unlawful  practices  above  described, 
on  the  Lord's  days  for  the  future ;  and  that  such 
of  them  as  are  come  to  years  of  discretion,  do 
go  to  their  parish  churches  to  do,  hear,  and  re- 
ceive what  the  duty  of  the  day  requires  of  them; 
and  that  ye  restrain  all  whatsoever  that  trans- 
gress and  rebel  in  this  respect,  both  in  general 
and  particular,  with  Church  censures  accord- 
ing to  the  Canon." 

The  2-th  statute  of  Henry  VL  is  as  follows: 

"Item,  considering  the  abominable  iniquities 
and  ofTenses  done  to  Almighty  God  and  to  his 
saints,  always  aiders  and  singular  assisters  in 
our  necessities,  because  of  fairs  and  markets 
upon  their  high  and  principal  feasts,  as  in  the 
feasts  of  the  Ascension  of  our  Lord,  in  the  day 
of  Corpus  Christi,  in  the  day  of  Whitsunday,  in 
Trinity  Sunday,  with  other  Sundays,  and  also 
in  the  high  feast  of  the  Assumption  of  our 
Blessed  Lady,  the  day  of  All  Saints,  and  on 
Good  Friday,  accustomably  and  miserably  holden 
and  used  in  the  realm  of  England :  in  which 
principal  and  festival  days  for  great  earthly 
covetise,  the  people  is  more  w'illingly  vexed,  and 
in  bodily  labor  foiled,  than  in  other  ferial  days, 
as  in  fastening  and  making  their  booths  and 
stalls,  bearing  and  carrying,  lifting  and  placing 
their  wares  outward  and  homeward,  as  though 
they  did  nothing  remember  the  horrible  de- 
filing of  their  souls  in  buying  and  selling,  with 
many  deceitful  lies  and  false  perjury  with 
drunkenness  and  strifes,  and  so  specially  w'ith- 
drawing  themselves  and  their  servants  from 
divine  service;  the  aforesaid  lord  the  king,  by 
advice  and  assent  of  the  lords  spiritual  and 
temporal  and  the  commons  of  this  realm  of 
England,  being  in  the  said  Parliament,  and  by 
authority  of  the  same  Parliament,  hath  ordained 
that  all  manner  of  fairs  and  markets  in  the  said 
principal  feasts  and  Sundays  and  Good  Fridays, 
shall  clearly  cease  from  all  showing  of  any 
goods  and  merchandises  (necessary  victual  only 
excepted)  upon  pain  of  forfeiture  of  all  the 
goods  aforesaid  so  showed." 

In  1464  A.D.,  under  Edward  IV.,  an  addition 
was  made  to  the  act  of  Henry  VI. ,  of  1448  a.d., 
declaring  that  — 

"Cobblers  and  cordwainers  in  the  city  of 
London,  or  within  three  miles  thereof,  except- 
ing within  the  precincts  of  St.  Martins-le-Grand 
and  the  palace  at  Westminster,  were  forbidden 
on  any  Sunday  in  the  year,  or  on  the  feasts  of 
the  Nativity  or  Ascension  of  our  Lord,  or  on 
the  feast  of  Corpus  Christi  to  command  or 
cause  to  be  sold,  or  place  or  put  on  any  one's 
feet  or  legs,  any  shoes,  hose,  or  galoches,  under 
the  penalty  of  the  forfeiture  of  the  article  and  a 
fine  of  twenty  shillings  for  every  offense ;  a 
third  part  to  go  to  the  king,  a  third  to  the 
governors  of  the  guild  (mestier)  of  cordwains, 
and   the   residue   to   the   informer.* 


In  1523  this  act  was  repealed  by  Henry  VIIL 
(15th  Henry  VIIL,  ch.  ix.). 

On  coming  to  the  throne  in  1547,  Edward  VL 
issued  the  following  injunctions: 

"Whereas  in  our  time,  God  is  more  oflended 
than  pleased,  more  dishonored  than  honored, 
upon  the  holy  day  (Sunday),  because  of  idleness, 
pride,  drunkenness,  quarreling,  and  brawling, 
which  are  most  used  in  such  days ;  people  never- 
theless persuading  themselves  sufficiently  to 
honor  God  on  that  day  if  they  hear  mass  and 
service,  though  they  understand  nothing  to  their 
edifying;  therefore  all  the  king's  faithful  and 
loving  subjects  shall  from  henceforth  celebrate 
and  keep  their  holy  day  (Sunday)  according  to 
God's  holy  will  and  pleasure,  that  is  in  hearing 
the  Word  of  God  read  and  taught,  in  private 
and  public  prayers,  in  acknowledging  their  of- 
fenses to  God,  and  amendment  of  the  same,  in 
reconciling  theirselves  charitably  to  their  neigh- 
bors, where  displeasure  hath  been,  in  oftentimes 
receiving  the  communion  of  the  very  body  and 
blood  of  Christ,  in  visiting  the  poor  and  sick, 
and  in  using  all  soberness  and  godly  conversa- 
tion." 

Elizabeth  put  forth  the  following  injunction 
touching  Sunday : 

"All  the  queen's  faithful  and  loving  subjects 
shall,  from  henceforth  celebrate  and  keep  their 
holyday  according  to  God's  will  and  pleasure ; 
yet  notwithstanding,  all  parsons,  vicars,  and 
curates  shall  teach  and  declare  unto  their  parish- 
ioners, that  they  may  with  a  safe  and  quiet  con- 
science, after  their  common  prayer  in  the  time 
of  harvest,  labor  upon  the  holy  and  festival  days, 
and  save  that  thing  which  God  hath  sent  .  .  . 
in  every  parish  three  or  four  discreet  men,  which 
tender  God's  glory,  and  his  true  religion,  shall 
be  appointed  by  the  ordinaries  diligently  to  see, 
that  all  the  parishioners  duly  resort  to  their 
church  upon  all  Sundays  and  holy  days,  and 
there  to  continue  the  whole  time  of  the  godly 
service;  and  all  such  as  shall  be  found  slack 
and  negligent  in  resorting  to  the  church,  having 
no  great  or  urgent  cause  of  absence,  they  shall 
straightly  call  upon  them,  and  after  due  ad- 
monition if  they  amend  not,  they  shall  denounce 
them  to  the  ordinary." 

Under  the  Puritan  influences  attempts  were 
made  to  bring  about  a  too  strict  observance  of 
Sunday.  To  counteract  this  Charles  I.  repub- 
lished an  injunction  issued  by  his  father,  James 
I.,  in  which  he  declared ;  "As  for  our  good  peo- 
ple's lawful  recreation,  our  pleasure  likewise 
is,  that  after  the  end  of  divine  service  our  good 
people  be  not  disturbed,  letted,  or  discouraged 
from  any  lawful  recreation,  such  as  dancing, 
either  men  or  women,  archery  for  men,  leaping, 
vaulting,  or  any  other  such  harmless  recreation, 
or  from  having  May  games,  Whitsonales,  and 
morris  dances,  and  the  setting  up  of  May  poles 
and  other  sports  therewith  used,  so  as  the  same 
be  had  in  due  and  convenient  time  without  im- 
pediment or  neglect  of  divine  service;  and  that 
women  shall  have  leave  to  carry  rushes  to  church 
for  the  decorating  of  it,  according  to  their  old 
custom.  But  withal  we  do  here  account  still  as 
prohibited  all  unlawful  games  to  be  used  on 
Sundays,  only  as  bear  and  bull  baitings,  inter- 
ludes, and  at  all  times  in  the  meaner  sort  of 
people  by  law  prohibited  bowling." 

The  act  of  Charles  II.  (1676)  was  the  law 
of  the  American  colonies  up  to  the  time  of  the 
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Revolution,  and  so  became  the  basis  of  the 
American  Sunday  laws.     It  runs  as  follows : 

"For  the  better  observation  and  keeping  holy 
the  Lord's  day,  commonly  called  Sunday :  be  it 
enacted  by  the  king's  most  excellent  majesty, 
and  by  and  with  the  advice  and  consent  of  the 
lords,  spiritual  and  temporal,  and  of  the  com- 
mons in  this  present  Parliament  assembled,  and 
by  the  authority  of  the  same,  that  all  the  laws 
enacted  and  in  force  concerning  the  observation 
of  the  day,  and  repairing  to  the  church  thereon, 
be  carefully  put  in  execution ;  and  that  all  and 
every  person  and  persons  whatsoever  shall  upon 
every  Lord's  day  apply  themselves  to  the  ob- 
servation of  the  same,  by  exercising  themselves 
thereon  in  the  duties  of  piety  and  true  religion, 
publicly  and  privately;  and  that  no  tradesman, 
artificer,  workman,  or  other  person  whatsoever, 
shall  do  or  exercise  any  worldly  labor  or  busi- 
ness or  work  of  their  ordinary  callings  upon  the 
Lord's  day,  or  any  part  thereof  (works  of  neces- 
sity and  charity  only  excepted),  and  that  every 
person  being  of  the  age  of  fourteen  years  or 
upwards  offending  in  the  premises  shall,  for 
every  such  offense,  forfeit  the  sum  of  five 
shillings;  and  that  no  person  or  persons  what- 
soever shall  publicly  cry,  show  forth,  or  ex- 
pose for  sale  any  wares,  merchandise,  fruit, 
herbs,  goods,  or  chattels  whatsoever,  upon  the 
Lord's  day  or  any  part  thereof,  upon  pain  that 
every  person  so  offending  shall  forfeit  the  same 
goods  so  cried  or  showed  forth  or  exposed  for 
sale.* 

"And  it  is  further  enacted  that  no  drover, 
horse-courser,  wagoner,  butcher,  higgler  —  they 
or  any  of  their  servants  shall  travel  or  come  into 
his  or  their  inn  or  lodging  upon  the  Lord's  day, 
or  any  part  thereof,  upon  pain  that  each  and 
every  such  ofTender  shall  forfeit  twenty  shillings 
for  every  such  offense ;  and  that  no  person  or 
persons  shall  use,  employ,  or  travel  upon  the 
Lord's  day  with  any  boat,  wherry,  lighter,  or 
barge,  except  to  be  upon  extraordinary  occasion 
to  be  allowed  by  some  justice  of  the  peace  of 
the  county,  or  some  head  officer,  or  some  justice 
of  the  peace  of  the  city,  borough,  or  town  cor- 
porate, where  the  fact  shall  be  committed,  upon 
pain  that  every  person  so  offending  shall  for- 
feit and  lose  the  sum  of  five  shillings  for  every 
such  offense." 

The  Lord's  day  legislation  of  Cromwellian 
days  was  as  distinct  and  detailed  as  a  fragment 
from  Leviticus,  as  is  shown  in  the  following 
extract  from  an  act  of  Parliament  dated  1656 : 

"Every  person  grinding  or  causing  to  be 
ground  any  corn  or  grain  in  any  mill,  or  causing 
any  fulling  or  other  mills  to  work  upon  the 
day  aforesaid ;  and  every  person  working  in  the 
washing,  whiting,  or  drying  of  clothes,  thread 
or  yarn,  or  causing  such  work  to  be  done,  upon 
the  day  aforesaid ;  every  person  setting  up,  burn- 
ing or  branding  beet,  turf  or  earth,  upon  the  day 
aforesaid ;  every  person  gathering  of  rates, 
loans,  taxations,  or  other  payments  upon  the 
day  aforesaid  (except  to  the  use  of  the  poor  in 
the  public  collections)  ;  every  chaundler  melting, 
or  causing  to  be  melted,  tallow  or  wax  belonging 
to  his  calling;  and  every  common  brewer  and 
baker,  brewing  and  baking,  or  causing  bread  to 
be  baked,  or  beer  or  ale  to  be  brewed  upon  the 
day  aforesaid;  and  every  butcher  killing  any 
cattle,  and  every  butcher,  cofferniongcr,  poul- 
terer,   herb    seller,    cordwayner,    shoemaker    or 


other  persons  selling,  exposing  or  offering  to 
sell  any  their  wares  or  commodities,  upon  the 
day  aforesaid;  all  taylors  and  other  tradesmen, 
fitting  or  going  to  fit,  or  carry  any  wearing  ap- 
parel or  other  things ;  and  barbers  trimming 
upon  the  day  aforesaid;  all  persons  keeping, 
using  or  being  present  upon  the  day  aforesaid  at 
any  fairs,  markets,  wakes,  revels,  wrestlings, 
shootings,  leaping,  bowling,  ringing  of  bells 
for  pleasure,  or  upon  any  other  occasion  (saving 
for  calling  people  together  for  the  public  wor- 
ship), feasts,  church  ale,  May-poles,  gaming, 
bear-baiting,  bull-baiting,  or  any  other  sports 
and  pastimes ;  all  persons  unnecessarily  walking 
in  the  church  or  church-yards,  or  elsewhere  in 
the  time  of  public  worship ;  and  all  persons 
vainly  and  profanely  walking,  on  the  day  afore- 
said;  and  all  persons  traveling,  carrying  burthens 
or  doing  any  worldly  labor  or  work  of  their 
ordinary  calling  on  the  day  aforesaid,  shall  be 
deemed  guilty  of  profaning  the  Lord's  day." 

In  the  17th  century  a  number  of  dissenters 
fled  from  England  and  reached  America  in 
1620,  and  settled  at  New  Plymouth.  In  1629 
another  band  from  England  joined  them.  Thus 
the  establishment  of  Puritanism  in  America. 
The  theocracy  of  the  Hebrews  furnished  the 
model  after  which  their  civil  government  was 
constituted.  Their  idea  of  Sunday  is  summed  up 
in  the  enactment  of  10  June  1650,  passed  by  the 
Plymouth   general  court: 

"Further  be  it  enacted,  that  whosoever  shall 
profane  the  Lord's  day  by  doing  any  servile 
work,  or  any  such  like  abuses,  shall  forfeit  for 
every  such  default  ten  shillings,  or  be  whipped." 

Profanation  of  the  Lord's  day  included  travel- 
ing, loitering  at  the  door  of  a  meeting  house, 
drinking  in  an  inn,  staying  at  home  instead  of 
attending  church  and  it  was  also  enacted  by  the 
court,  that  "if  any  in  any  lazy,  slothful  or  pro- 
fane way  doth  neglect  to  come  to  the  public 
worship  of  God,  shall  forfeit  for  every  such 
default  ten  shillings,  or  be  publicly  whipped." 

In  Massachusetts  the  laws  were  equally  strict. 

In  1716  Sunday  desecration  appears  to  have 
been  on  the  increase,  since  we  are  told:  "Many 
persons  do  presume  to  work  and  travel  on  the 
said  day" ;  so  that  the  authorities  saw  fit  to  in- 
crease the  penalty  for  "working  or  playing"  to 
ten  shillings,  and  that  for  traveling  to"  twenty 
shillings  for  the  first  offense.  For  the  second 
offense  these  fines  were  doubled,  and  the  parties 
made  to  give  "sureties"  for  good  behavior  iii  the 
future.  A  month's  continued  absence  from  the 
public  Sunday  services  was  also  made  finable  in 
the  sum  of  twenty  shillings,  or  three  hours  in  the 
stocks,  or  cage. 

In  1727,  the  fine  for  "working  or  playing" 
was  increased  to  fifteen  shillings,  and  that  for 
traveling  to  thirty  shillings  for  the  first  offense, 
and  for  the  second  three  pounds.  If  the  of- 
fender failed  to  pay,  he  was  liable  to  the  stocks 
or  the  cage  for  four  hours,  or  to  imprisonment 
in  the  county  jail  not  to  exceed  five  days.  At 
this  time,  also,  funerals,  since  they  induced 
"great  profanation"  of  Sunday,  by  the  traveling 
of  children  and  servants  in  the  streets,  were 
prohibited,  except  in  extreme  cases,  and  then 
under  license  from  a  civil  officer  of  the  town. 
The  director  of  a  funeral  transgressing  this  was 
to  he  fined  forty  shillings,  and  the  sexton  or 
grave-digger  twenty  shillings.  Shops  for  the  re- 
tailing of  strong  drinks  were  also  to  be  searched 
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by  the  proper  officers,  and  if  any  were  found 
there  drinking,  the  proprietor  and  the  drinker 
were  each  to  pay  five  shillings. 

In  1760  all  former  laws  relative  to  Sunday 
gave  way  to  a  new  code.  The  provisions  of 
which  were  as   follows : 

Work  or  play,  on  land  or  water,  is  fined  not 
less  than  ten  nor  more  than  twenty  shillings. 
Traveling  by  any  one  except  in  extremity,  and 
then  only  far  enough  for  immediate  relief,  is 
liable  to  the  same  penalty.  Licensed  public- 
house  keepers  are  forbidden  to  entertain  any  ex- 
cept "travelers,  strangers  and  lodgers"  in  their 
houses  or  about  their  premises,  for  the  purpose 
of  drinking,  playing,  lounging,  or  doing  any 
secular  business  whatever,  on  penalty  of  ten 
shillings ;  the  persons  lounging,  etc.,  also  paying 
not  less  than  five  shillings.  On  the  second  con- 
viction, the  innkeeper  is  made  to  pay  20  shillings, 
and  on  the  third  offense  to  lose  his  license. 

Loitering,  walking,  or  gathering  in  companies 
in  "streets,  fields,  orchards,  lanes,  wharves," 
etc.,  is  prohibited  on  pain  of  five  shillings  fine; 
and  on  a  second  conviction,  the  offender  is  re- 
quired to  give  bail  for  future  obedience. 

Absence  from  public  service  for  one  month  is 
fined  ten  shillings. 

No  one  is  to  assist  at  any  funeral,  not  even 
to  ring  a  bell,  unless  it  be  a  licensed  funeral,  on 
penalty  of  twenty  shillings  fine.  In  Boston, 
however,  a  funeral  might  be  attended  after  sun- 
set without  a  license. 

The  observance  of  the  Sunday  was  to  com- 
mence  from   sunset  on   Saturday. 

Twelve  wardens  were  appointed  in  each  town 
to  execute  these  laws ;  these  were  to  look  after 
all  infringements,  enter  all  suspected  places,  ex- 
amine or  inquire  after  all  suspected  persons, 
etc.  In  Boston,  they  were  to  patrol  the  streets 
every  Sunday  (very  stormy  or  cold  days  ex- 
cepted), and  diligently  watch  and  search  for 
offenders.  In  case  any  one  convicted  on  any 
point  in  this  code  failed  to  pay  his  fine  at  once, 
he  was  to  be  committed  to  the  common  jail,  not 
less  than  five,  nor  more  than  ten  days.  These 
laws  were  to  be  read  at  the  "March  meeting" 
of  the  towns  each  year. 

The  subsequent  and  present  Sunday  law  in 
the  United  States  has  of  course  varied  to  some 
extent  in  every  State  of  the  Union,  but  the  ten- 
dency universally  has  been  toward  the  repression 
of  unnecessary  labor  and  the  control  of  the 
liquor  trade,  which  latter  under  the  enforced 
idleness  of  the  day  has  always  been  a  menace 
to  the  health  and  peace  of  the  community.  Tak- 
ing the  States  in  alphabetical  order  the  following 
is  a  brief  resume  of  the  Sunday  law  provisions 
in  each : 

Alabama. — ^The  law  in  Alabama  forbids 
work  on  Sunday,  excepting  that  of  daily  neces- 
sary comfort  or  charity.  The  work  of  drug- 
gists, railroads,  stages  and  steamships  or  other 
vessels,  as  well  as  of  such  manufacturing  estab- 
lishments as  cannot  be  conveniently  stopped. 

Alaska. — The  opening  of  stores,  shops, 
ball-alleys,  billiard-rooms  or  drinking-houses  is 
forbidden.  Drug  stores,  livery-stables,  barbers 
and  purveyors  of  food  are  not  included. 

Arkansas.— All  labor  is  forbidden ;  dram- 
shops or  groceries  are  closed ;  horse-racing, 
cock-fighting,  card  playing  and  hunting  with  a 
gun  are  forbidden  under  rigorous  penalties. 


Arizona. —  There  is  no  Sunday  law  in 
-\rizona. 

California. —  There  is  no  Sunday  law  in 
California. 

Color.\do. —  Saloons  and  drinking  houses  are 
closed  under  rigorous  penalties. 

Connecticut. —  The  Sunday  law  of  this  State 
forbids  any  secular  law  or  business  on  Sunday. 
Any  person  present  at  concert,  dancing,  or  any 
other  public  diversion,  or  any  person  selling  in- 
toxicating liquors  on  Sunday,  or  any  proprietor 
or  driver  of  any  vehicle  hiring  or  lending  the 
same  is  liable  to  a  fine.  The  railroad  commis- 
sioners, however,  are  empowered  to  permit  the 
handling  of  freight  on  Sunday.  But  shooting, 
hunting  or  digging  up  clams  is  forbidden. 

Dakota. —  Servile  labor,  public  sports,  trades, 
manufacturing  and  mechanical  employments, 
public  traffic  and  legal  processes  are  forbidden. 
Food  and  medicine  may  be  sold. 

Del.\ware. —  All  worldly  employment,  labor 
or  business  is  forbidden :  likewise  fishing,  shoot- 
ing, horse-racing,  etc.  Engaging  in  any  game, 
play  or  dance  and  all  forms  of  liquor  selling  are 
forbidden.     Barbering  is  also  forbidden. 

Florida. —  All  forms  of  business,  trade,  man- 
ual labor,  buying  and  selling,  shooting  or  fishing 
are  forbidden. 

Georgia. —  Open  drinking  houses  are  forbid- 
den as  well  as  all  forms  of  labor ;  likewise  bath- 
ing in  sight  of  any  highway ;  freight  trains  may 
not  be  run  unless  carrying  live  stock  or  fruits. 

Idaho  Territory. —  No  shops  e.xcepting  those 
of  apothecaries  can  be  opened  between  10  o'clock 
A.M.  and  3  o'clock  p.m. 

Illinois. —  Drinking  houses  are  to  be  closed. 
The  occupations  of  labor,  amusement  or  diver- 
sion are  forbidden.  But  travel  or  the  transpor- 
tation of  freight  by  rail  or  water  are  allowed. 

Indiana.— , (Ml  common  labor,  hunting  and 
fishing  are  forbidden  in  the  case  of  persons  over 
fourteen  years  of  age.  The  selling,  giving  away 
or  bartering  of  intoxicating  liquors  is  forbidden 
under  penalty  of  fine  or  imprisonment. 

Indian  Territory. — All  common  labor  is  for- 
bidden as  well  as  the  opening  of  any  place  for 
the  sale  of  goods  or  liquors.  All  horse-racing, 
cock-fighting,  card  playing  or  hunting  for  game 
is  forbidden. 

Iowa. —  All  labor  is  forbidden.  All  hunting, 
shooting,  fishing,  horse-racing  or  dancing  are 
forbidden,   but   traveling  is   permitted. 

Kansas. — AH  labor  is  forbidden.  All  of  the 
sports  above  enumerated  and  all  sale  of  goods, 
merchandise  of  distilled  liquors  is  forbidden,  but 
necessary  drugs  or  food  can  be  sold  or  bought. 

Kentucky. —  Labor,  hunting,  sporting  and 
gambling  are  forbidden  and  the  barber  shops 
are  ordered  to  be  closed  on  Sunday. 

Louisiana. —  All  stores,  shops,  saloons  and 
all  places  of  public  business  must  be  closed  with 
the  exception  of  those  opened  by  news-dealers, 
keepers  of  soda  fountains  and  sellers  of  ice.  No 
intoxicating  liquors  are  to  be  sold,  but  news- 
paper offices,  book  stores,  drug  stores,  apothe- 
caries' shops,  public  and  private  markets, 
bakeries,  dairies,  theatres  or  any  place  of  amuse- 
ment may  be  opened  provided  no  intoxicating 
liquors  are  sold  on  the  premises. 

Maine. —  The  following  is  the  Maine  law: 
"Whoever  on  the  Lord's  day,  keeps  open  his 
shop,  or  place  of  business,  travels  or  does  any 
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■work,  labor  or  business  on  that  day,  except 
works  of  necessity  or  charity ;  uses  any  sport, 
game,  or  recreation ;  or  is  present  at  any  dancing 
or  public  diversion,  show  or  entertainment  en- 
couraging the  same,  shall  be  punished  by  a  fine 
not   exceeding  ten   dollars." 

M.^RYLAND. —  All  forms  of  labor  are  forbid- 
den. Catching  oysters  day  or  night  on  Sunday 
is  finable  from  fifty  to  five  hundred  dollars, 
selling  of  any  goods,  whether  tobacco,  candy 
or  intoxicating  liquors,  opening  or  using  a  danc- 
ing saloon,  barber's  shop  or  opera  house  is  for- 
bidden by  law. 

Massachusetts. —  Traveling,  work,  labor  or 
business  are  forbidden.  Drinking,  gaming,  fish- 
ing are  also  unlawful.  But  the  manufacture  and 
distribution  of  steam,  gas  and  electricity,  the 
distribution  of  water,  the  use  of  the  telegraph 
and  telephone  and  recourse  to  the  ordinary 
methods  of  travel  is  permitted.  The  sale  of 
tobacco  is  legal  and  bootblacks  may  ply  their 
trade  until  II  a.m. 

Michigan. —  The  laws  of  Michigan  are  very 
much  the  same  as  those  of  Minnesota,  Missis- 
sippi, Missouri,  and  Montana  and  the  same  may 
be  said  of  Nehraska,  Nevada,  and  New  Hamp- 
shire. 

New  Jersey. —  The  Sunday  law  of  New  Jer- 
sey is  very  elaborate.  It  prohibits  all  traveling 
and  all  worldly  business  on  land  or  water,  works 
of  necessity  and  charity  excepted:  all  shooting, 
hunting,  fishing,  gaming,  exposing  or  offering 
any  thing  for  sale.  No  freight  trains  excepting 
those  carrying  milk  may  travel ;  no  stage  or 
private  carriage  may  convey  passengers ;  no 
liquor  may  be  sold  on  Sunday.  But  walking  or 
driving  for  recreation  and  hiring  conveyances  for 
that  purpose  are  legal. 

New  Mexico. —  The  usual  prohibition  of 
common  labor,  public  amusement  or  liquor- 
selling  obtains  in  New  Me.xico.  But  it  is  law- 
ful to  irrigate  fields,  remove  grain  and  other 
products  in  case  of  necessity. 

New  York. —  The  New  York  statute  pro- 
vides that  there  shall  be  no  sporting,  hunting, 
fishing,  playing,  horse-racing,  frequenting  of 
tippling-houses  or  unlawful  exercises  or  pastime 
on  Sunday.  There  shall  be  no  servile  labor  or 
working  on  that  day  unless  the  Sunday  worker 
uniformly  keeps  another  day  as  holy  time,  and 
does  not  disturb  others  in  keeping  Sunday  holy. 
Theatres  and  circuses  are  to  be  closed  on  Sun- 
day. In  1896  a  law  was  enacted  in  the  State  of 
New  York  called  <The  Raines  Law'  (q.v.), 
by  which  liquor  could  be  sold  on  Sunday  in 
connection  with  meals  served  to  guests  in  their 
rooms  or  apartments,  but  not  in  the  ordinary 
bar-room,  or  other  similar  place.  Under  this 
law  a  great  number  of  saloons  have  become 
hotels  in  name  but  not  in  fact,  and  have  sold 
liquor  with  considerable  freedom  in  direct  con- 
travention to  the  spirit  of  Sunday  legislation. 

North  Carolina,  Ohio,  Oregon,  and  Penn- 
sylvania, all  forbid  labor,  trade,  public  amuse- 
ment or  hunting  on  Sunday.  Rhode  Island 
prohibits  all  ordinary  labor,  business,  work  or 
recreation  on  Sunday.  South  Carolina  forbids 
all  corporations  from  running  trains,  except  mail 
trains  and  emergency  trains.  Tennessee  forbids 
labor,  liunting  or  diversion  or  the  sale  of  spiritu- 
ous liquors  on  Sunday.  The  same  spirit  of  leg- 
islation animates  the  statutes  of  the  remaining 


States  and  Territories,  all  of  which  evince  the 
same  resolute  determination  to  exclude  from  the 
territory  of  the  United  States  everything  that 
resembles  what  has  been  styled  the  laxity,  con- 
fusion and  secularization  of  the  Continental 
Sunday. 

Consult:  Holden,  <The  Christian  Sabbath' 
(1825)  ;  Baylee,  'History  of  the  Sabbath' 
(1857);  Hessey,  <Bampton  Lectures'  (i860): 
Neale,  'Feasts  and  Fasts*  ;  Lewis,  "Sunday  Leg- 
islation'  (new  edition  1902)  ;  Rule,  <The  Holy 
Sabbath,  an  Historical  Demonstration'  ;  Cox, 
'Literature  of  the  Sabbath  Question'  (1865)  ; 
Zahn,  'Geschichte  des  Sonntags  vornehmlich  in 
der  Alten  Kirche'  (1878):  Schaff,  'History  of 
the  Christian  Church'   (Vol.  II). 

Sunday  Constable.  See  Town  and  Town 
Meetings. 

Sunday  Schools,  meetings  or  gatherings  in 
which  religious  instruction  is  given,  usually 
orally  and  on  Sundays.  Such  schools  are  known 
also,  among  Christians,  as  Christian  Doctrine 
Schools,  on  account  of  the  nature  of  the 
the  instruction  given.  They  are  also  called 
Catechism  classes  and  Bible  classes,  as  the 
Bible  is  the  text-book  in  frequent  use,  and 
often  the  Bible  and  the  Christian  doctrine 
lessons  are  arranged  in  a  catechetical  form, 
and  hence  arises  the  name  of  the  text-book  used, 
catechism,  which  is  sometimes  applied  to  the 
class  or  school  using  such  a  book.  The  work 
of  teaching  religion  to  classes  or  in  schools  was 
practised  in  very  ancient  times  (Gen.  xiv.  14), 
and  by  the  ministers  of  God,  or  their  appointed 
assistants,  whenever  conditions  were  such  that 
the  young  were  not  taught  in  their  own  homes 
(Deut.  xxxi.  10-13).  The  study  of  the  Law 
was  of  obligation ;  and  religious  schools  existed 
in  connection  with  the  synagogues.  The  cate- 
chetical method  was  at  first  in  general  use. 

Early  Christian  Doctrine  Schools. —  The 
apostles,  or  certain  persons  appointed  for  the 
work,  gave  religious  instruction  to  the  cate- 
chumens. The  religious  school,  among  Chris- 
tians, seems  to  have  had  first  place;  before  the 
books  of  the  Bible  were  collected  as  they  now 
exist,  the  life  of  Christ  had  been  taught  orally. 
As  Christianity  extended,  the  schools  came  under 
control  of  the  Christians  as  nearly  all  the  teach- 
ers were  Christians,  so  the  religious  instruction 
became  a  part  of  the  regular  work  of  the  school. 
The  differences  which  arose  at  the  time  of 
Luther  (q.v.)  led  to  the  establishment  of  classes 
and  schools  for  teaching  the  religious  beliefs  of 
different  churches.  In  many  cases  the  religious 
teaching  was  continued  in  the  schools,  and  the 
new  classes  formed  were  for  the  poor  and  those, 
both  young  and  old,  who  were  not  well  in- 
structed. Luther  and  his  followers  established 
such  schools.  Saint  Charles  Borromco  (q.v.) 
was  one  of  the  most  zealous  in  founding  Sunday 
Schools  in  all  parts  of  his  archdiocese  of  Milan. 
He  succeeded  in  arousing  the  enthusiasm  and  in 
securing  the  co-operation  of  the  laity,  men,  and 
women,  so  that  he  had  a  large  number  of  teach- 
ers. In  order  to  unite  the  workers  and  furnish 
a  means  of  training  them  for  the  work,  he  estab- 
lished an  organization  called  the  "Confraternity 
of  Christian  Doct.ine."  Besides  the  teachers 
who  were  members  of  this  Confraternity,  there 
were  also  others,  who  were  called  Fishers,  who.se 
duty  was  to  gather  the  children  and  the  ignorant 
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and  bring  them  to  the  places  appointed,  on  Sun- 
days or  on  week  days.  At  the  death  of  Saint 
Charles,  there  were  in  his  diocese  alone  nearly 
4,000  members  of  the  Confraternity.  They 
taught  in  740  Sunday  Schools  and  had  over 
40,000  pupils.  Those  receiving  religious  instruc- 
tion in  the  regular  schools  were  not  included  in 
this  number.  This  Confraternity  still  exists.  In 
England  there  is  a  large  membership.  It  was 
introduced  into  the  United  States  in  igo2  and 
estabHshed  in  the  archdiocese  of  New  York  by 
the  Roman  Catholic  archbishop,  Michael  Augus- 
tine Corrigan. 

Modern  Sunday  Schools.— Robert  Raikes 
(q.v.)  of  Gloucester,  England,  is  the  founder  of 
the  modern  Protestant  Sunday  School.  He  first 
thought  of  the  work  in  connection  with  a  num- 
ber of  children  of  wretched  appearance  whom 
he  saw  playing  in  the  suburb  of  the  city  where 
he  lived.  He  was  informed  by  an  inhabitant  to 
whom  he  addressed  himself,  that  on  Sundays, 
when  the  children  were  released  from  work,  and 
the  few  who  enjoyed  the  benefit  of  any  instruc- 
tion during  the  week  were  free  from  school,  they 
presented  a  more  afflicting  sight  of  misery  and 
vice.  This  observation  immediately  suggested  to 
him  the  idea  that  the  profanation  of  the  day 
might  be  prevented  by  keeping  them  occupied; 
and  he  engaged  several  women,  who  kept  schools 
in  the  neighborhood,  to  receive  such  children 
as  he  should  send  to  them  on  Sundays,  and  in- 
struct them  in  reading  and  the  catechism,  paying 
each  of  them  a  shilling  for  her  day's  work.  He 
soon  collected  a  considerable  number  of  chil- 
dren, distributed  books  among  them,  gave  them 
advice,  settled  their  quarrels.  The  effects  of 
his  benevolent  exertions  were  so  beneficial  that 
his  example  was  followed  by  other  charitable 
persons  in  different  quarters  of  the  city,  and  in 
a  few  years  Sunday  Schools  were  established 
in  almost  every  part  of  Great  Britain.  Raikes 
made  his  first  experiment  in  1781,  and  in  1786 
it  was  estimated  that  250.000  children  were  re- 
ceiving instruction  in  Sunday  Schools.  A  Sun- 
day School  society  was  formed  in  1785,  and  the 
members  were  encouraged  to  give  their  personal 
service  gratuitously.  In  1803  the  first  Sunday 
School  union  was  formed  in  London,  and  the 
example  was  soon  imitated  in  many  large  towns 
and  some  of  the  counties.  The  Scotch  Sabbath 
Schools  (first  established  in  Edinburgh  in  17S7) 
arose  from  the  English  Sunday  Schools,  but 
from  the  first  were  more  entirely  devoted  to 
religious  instruction  than  the  Sunday  Schools  of 
England.  The  first  Sunday  Schools  united  secu- 
lar with  religious  instruction.  Sunday  Schools 
were  established  in  Protestant  churches  in  Scot- 
land, Ireland,  and  America,  in  the  years  immedi- 
ately following  their  establishment  in  England ; 
the  Scotch  Society  for  "Promoting  Religious 
instruction  among  the  Poor"  was  formed  in 
1796,  and  the  Irish  Sunday  School  Society  was 
founded  in  1809,  though  a  system  of  Sunday 
teaching  had  prevailed  in  Ireland  for  some  years 
previously.  In  later  times  Sunday  Schools  in- 
creased rapidly  in  connection  with  all  Protestant 
churches  throughout  the  world.  The  Sunday 
School  movement  was  not  at  first  looked  upon 
with  favor  by  the  people  of  New  England.  It 
was  regarded  as  a  menace  to  the  sacredness  of 
the  Sunday  (Sabbath),  and  also  as  an  infringe- 
ment of  the  home  duties.  The  Protestant  Sun- 
day  School,   as   it  exists   to-day   in   the   United 


States,  may  be  said  to  have  had  its  real  begin- 
ning in  Philadelphia  19  Dec.  1790,  when  12  per- 
sons held  a  meeting  and  decided  to  begin  the 
work.  Sunday  Schools  had  been  established  in 
the  United  States  shortly  after  Raikes  had  be- 
gun his  work,  but  they  existed  more  as  local 
institutions.  On  11  Jan.  1791  a  society  was 
established  in  Philadelphia  which  had  for  its 
object  the  support  of  Sunday,  or  "First  Day" 
Schools.  The  president  of  the  society  was 
Bishop  William  White,  and  Matthew  Carey  was 
the  secretary.  In  New  York  13  Jan.  1816,  a 
woman's  society  for  the  promotion  of  the  work 
and  in  the  same  place,  on  the  26th  of  February 
of  the  same  year,  a  society  of  men  was  organized 
for  the  same  purpose.  The  American  Sunday 
School  Union  is  the  outgrowth  of  the  Sunday 
and  .^dult  School  Union,  established  in  Phila- 
delphia in  1817.  The  new  and  broader  organiza- 
tion took  definite  form  24  May  1824.  On  the 
75th  anniversary,  the  American  Sunday  School 
Union  had  100,928  Sunday  Schools  with  a  mem- 
bership of  4,070,346  pupils  and  578,680  teachers. 
It  had  distributed  literature  amounting  to  near 
$10,000,000.  The  first  national  convention  was 
held  in  Chatham  Street  Chapel,  New  York, 
3  Oct.  1832.  National  conventions  were  held 
23  May  1833  3nd  22  Feb.  1859,  in  Philadelphia  ; 
29  April  1869,  Newark,  N.  J.;  16  April  1872, 
Indianapolis,  Ind. ;  11  May  1875,  Baltimore,  Md. 
At  the  Baltimore  meeting  the  convention  took 
upon  itself  the  name  international,  to  which  title 
it  had  a  right  on  account  of  the  enlargement  of 
the  work  both  in  aim  and  territory.  On  I  July 
1889  a  world's  convention  was  held  in  London. 
Other  world's  conventions  have  been  held  in 
Saint  Louis,  Mo.,  3  Sept.  1893;  London  11  July 
1898.  The  organization  embraces,  besides  the 
usual  executive  officers,  lesson  committees  and 
dififcrent  department  workers.  In  many  of  the 
States  are  held  annual  State  conventions,  county 
conventions,  and  city  conventions.  The  depart- 
ment of  field  workers  is  most  important. 
The  Chautauqua  (q.v.)  has  been  a  great  aid  in 
the  enlargement  of  the  work.  In  1902  the  Prot- 
estant Sunday  Schools  in  the  United  States, 
including  Hawaii  and  Porto  Rico,  numbered  139,- 
817,  with  a  membership  of  13,092,703  pupils,  and 
officers  and  teachers  numbering  1,419,807. 

All  the  teaching  orders  in  the  Roman  Catho- 
lic Church,  in  all  countries,  give  religious  instruc- 
tion in  the  regular  schools,  and,  when  necessary, 
classes  are  organized  and  held  on  Sundays. 
The  Sunday  classes  are  graded  as  are  the  regu- 
lar school  classes.  The  founder  of  the  first  nor- 
mal school  for  the  training  of  teachers.  Saint 
John  Baptist  de  La  Salle  (q.v.),  was  most 
earnest  in  having  his  teachers  prepare  themselves 
well  for  the  work  of  teaching  Christian  doctrine. 
The  members  of  his  order  (popular  name.  Chris- 
tian Brothers)  have  charge  of  many  Sunday 
Schools.  Both  Protestants  and  Roman  Catholics 
have  established  training  classes  and  normal 
schools  for  Sunday  School  teachers.  In  New 
Y'ork,  in  1901.  under  the  auspices  of  the 
Confraternity  of  Christian  Doctrine,  a  training 
school  for  teachers  in  the  Roman  Catholic  Sun- 
day School  was  established,  and  affiliated  with  it 
are  local  training  classes. 

Coni'cntions  and  Conferences. —  The  Protes- 
tant Sunday  School  conventions,  international, 
national,  state,  and  county,  are  most  inspiring 
and  educational.     The  question  brought  home  to 
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the  members,  most  forcibly,  and  at  all  the  con- 
ventions, is  that  the  Sunday  School  is  a  neces- 
sary feeder  of  the  Church,  that  to  have  the  adult 
a  communicant,  the  child  must  be  instructed. 
As  a  direct  result  of  the  great  conventions  there 
has  grown  up  a  vast  Sunday  School  literature, 
the  clnirches  have  been  arranged  so  as  to  pro- 
vide suitable  meeting  places  for  the  Sunday 
Schools.  The  Sunday  School  hymns  are  also 
an  important  outgrowth  of  the  conventions  and 
conferences.  In  the  Roman  Catholic  Church 
every  educational  convention,  congress,  or  con- 
ference, has  for  its  beginning  and  end,  the  sub- 
ject of  Christian  doctrine.  Sunday  School 
conferences  have  been  held  at  the  Eastern  and 
Western  Roman  Catholic  Summer  Schools,  and 
Boston  and  other  cities  have  had,  for  some  years, 
regular  annual   Sunday   Schools  conventions. 

International  Lessons. —  In  1872  at  the 
national  Sunday  School  convention  of  the 
Protestant  Sunday  School  workers,  lield  in 
Indianapolis,  the  plan  of  having  a  series  of 
uniform  Bible  lessons  was  proposed  and  met 
with  favor.  The  lessons  were  adopted  by  the 
Sunday  Schools  of  Canada  and  England,  and 
came  into  use  in  many  of  the  Protestant  English- 
speaking  Sunday  Schools  of  the  world.  Several 
periodicals  and  a  large  number  of  books  are 
published  as  aids  for  the  International  Sunday 
School  Lessons.  Another  plan  of  Bible  lessons 
in  use  in  many  parts  of  the  United  States,  is 
the  Blakeslee  or  inductive  system.  In  the 
Roman  Catholic  churches  the  system  in  general 
use  is  based  upon  preparation  for  the  Sacraments 
(q.v.).  Bible  study  is  correlated  with  the  cate- 
chism lessons.  In  addition  to  the  general  sys- 
tem, in  many  dioceses  there  is  a  prescribed 
course  of  study  for  the  Christian  doctrine  work 
(New  York,  Philadelphia,  Brooklyn,  etc.").  The 
Jews  have  regular  courses  of  study  for  their 
Sunday  Schools,  which  in  the  United  States  are 
quite  numerous. 

Bibliography. —  Gregory,  'Robert  Raikes, 
Journalist  and  Philanthropist'  ;  Vincent,  'The 
Modern  Sunday  School'  ;  Watson,  'History  of 
the  Sunday  School  Union';  Dupanloup,  'The 
Catechist'  ;  Howe,  'The  Catechist'  ;  Trumbull, 
'Yale  Lectures  on  the  Sunday  School'  ;  'Record 
of  the  World's  Sunday  School  Convention  in 
London,  1889';  'Boston  Sunday  School  Con- 
ference' (R.  C.)  ;  Article  on  Sunday  School 
teaching  in  the  'Pedagogical  Magazine'  (Clark 
University,  Worcester,  Mass.)  ;  Watson.  'The 
First  Fifty  Years  of  the  Sunday  School'  ; 
Brown,  'Sunday  School  Movements  in  Amer- 
ica'; Hamill,  'The  International  Lessons'; 
Trumbull,  'Teaching  and  Teachers'  ;  Pattison, 
'The  Ministry  of  the  Sunday  School';  Foster, 
'A  Manual  of  Sunday  School  Methods'  ;  Mess- 
mer,  'Spirago's  Method  of  Christian  Doctrine'; 
O'Brien,  'Advanced  Catechism';  Daniel,  'Les- 
sons on  Catechism';  Kinkead,  'Explanation  of 
Catechism';  Clarke,  'Spirago's  Catechism  Ex- 
plained.' Other  works  giving  the  explanation 
of  the  'Catechism'  or  the  text-hook,  as  used  m 
Roman  Catholic  Sunday  Schools,  and  which 
give  the  courses  of  study,  are  by  Perry,  Furniss, 
Hueser,  Deharbe,  and  Cafferta. 

Sunderland,  sun'dcr-land,  Charles  Spencer, 

•?n  Eari.,  English  statesman:  b.  1675;  d.  lO 
April  1722.  From  1706  to  1710  he  was  secre- 
tary of  state  in  the  reign  of  Queen  Anne,  and 


.mder  George  I.  rose  to  be  all-powerful ;  but  in 
1721,  being  accused  of  receiving  £50,000  worth 
of  the  fictitious  stock  distributed  by  the  directors 
of  the  South  Sea  Bubble  (q.v.),  in  order  to 
bribe  the  government,  he  was  acquitted  only 
by  an  inconsiderable  majority  and  that  from 
party  considerations,  and  the  indignation  of  the 
public  made  him  resign  his  office. 

Sunderland,  Jabez  Thomas,  ,\merican  Uni- 
tarian clergyman:  b.  Yorkshire,  England,  11 
Feb.  1842.  He  was  graduated  from  the  Uni- 
versity of  Chicago  in  1867  and  from  the  Union 
Baptist  Theological  Seminary  in  1870.  He  was 
editor  of  'The  Unitarian  Monthly'  1886-95, 
and  has  held  Unitarian  pastorates  in  Milwau- 
kee, Chicago,  Ann  Arbor,  Oakland,  Cal.,  Lon- 
don, England,  and  Toronto,  Ont.  He  has  writ- 
ten 'A  Rational  Faith'  (1878);  'What  is  the 
Bible'  (1878);  'A  College  Town  Pulpit' 
(189s)  ;  'Home  Travel  in  Bible  Lands'  (1894)  ; 
'A  Pacific  Coast  Pulpit'  (1898);  'The  Spark 
in  the  Cloud'    (1902)  ;  etc. 

Sunderland,  Robert  Spencer,  2d  E.\rl, 
English  statesman:  b.  1642;  d.  1702.  He  suc- 
ceeded his  father  Earl  of  Sunderland,  who  fell 
at  the  first  battle  of  Newbury.  After  serving 
as  ambassador  to  several  courts,  he  became  sec- 
retary of  state  in  1679.  In  1685  he  became 
prime  minister  to  James  II.  He  was  made 
lord  chamberlain,  and  took  his  seat  at  the  head 
of  the  council  table.  After  directing  affairs  as 
the  acknowledged  head  of  the  government,  he 
resigned  office  in  1697,  and  retired  to  Althorp. 

Sunderland,  England,  a  seaport  town  of 
Durham,  at  the  mouth  of  the  Wear,  13  miles 
northeast  of  the  city  of  Durham.  The  chief 
building  is  the  old  parish  church  of  Saint  Pe- 
ters, on  the  site  of  the  monastery  in  which 
the  venerable  Bede  was  educated.  Two  light- 
houses stand  at  the  entrance  of  the  excellent 
harbor.  The  industrial  works  include  ship- 
building establishments,  marine  engine  \yorks, 
bottle,  pottery  and  rope  factories.  Coal  is  the 
chief  export.  The  imports  are  timber  and 
grain,  together  with  materials  for  use  in  manu- 
factures, aiid  provisions.  These  are  brought 
from  Baltic  ports  and  Holland.  Pop.  (1901) 
146,828. 

Sunfish,  a  fresh-water  fish  ot  the  family 
Centrarchida,  closely  related  to  ihe  perches 
(Percida)  and  including  also  the  black  bass, 
crappie,  and  calico  bass  (qq.v.).  These  fishes 
arc  among  the  most  characteristic  of  the  fresh 
waters  of  the  United  States,  where  all  of  the 
12  genera  and  30  species  are  found,  and  of 
these  only  one  (Archopliles  inlerni/'tus)  occurs 
west  of  the  Rocky  MomUains.  Because  of 
their  abundance,  beautiful  colors  and  forms,  in- 
teresting habits,  courage  and  gameness,  they 
arc  perhaps  the  best  known  and  most  esteemed 
of  fresh-water  fishes.  Most  of  the  true  sun- 
fishes  belong  to  the  genera  Lepomis  and  Eupo- 
vwtis,  and  the  different  species  are  not  readily 
defined  without  a  long  technical  description; 
but  to  the  layman,  or  rather  boy,  all  are  known 
collectively  as  "siumies."  The  conmionest  and 
most  generally  distributed  species  east  of  the 
.Mlcghauy  Mountains  is  H.  f;ibl)OSi<s.  one  of  the 
brilliant  beauties  of  our  clear  brooks  and  ponds, 
the  type  of  piscine  courage  and  pugnacity,  not 
fearing  to  assault  any  fish  that  approaches  its 
nest,  and  itself  proof  against  attacks  even  from 
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pickerel.  Like  other  sunfishes,  it  builds  a  nest 
of  cleaned  pebbles  on  a  warm  sunny  bottom  in 
shallow  water,  and  the  male  stands  guard  over 
the  eggs  until  they  hatch  and  the  young  are 
able  to  care  for  themselves.  This  is  the  boy's 
favorite  game-fish,  and  it  is  an  excellent  morsel 
on  the  table.  An  equally  beautiful  and  larger 
species,  abundant  in  more  sluggish  waters 
throughout  the  same  range  and  westward,  is 
the  blue  sunfish  (L.  paUidus).  The  long-eared 
sunfish  (L.  auritus)  is  distinguishable  at  once 
by  the  long  appendage  of  the  gill  cover.  The 
spotted  sunfish  (Enncacanthus  gloriosus)  is  a 
most  beautiful  little  fish  with  gracefully  flowing 
fins  and  brightly  spotted  translucent  body. 

A  large  marine  sunfish  is  the  prevailing  spe- 
cies {Mola  nwla)  of  the  plectognath  family 
Molidce.  It  is  almost  circular  in  form,  and  the 
dorsal  and  anal  fins  project  posteriorly,  with 
the  caudal  between.  The  posterior  part  of  the 
body  looks  as  if  it  had  been  cut  squarely  off 
and  then  the  tail  replaced,  and  something  like 
this  actually  happens  in  the  development  of  the 
young.  On  each  side,  near  the  centre,  is  a 
small  pectoral,  and  in  front  of  it  the  gill  open- 
ing; the  gills  are  arranged  in  comb-like  fringes. 
It  attains  a  large  size,  four  or  five  feet  in 
length  and  three  or  four  feet  in  depth,  with  a 
weight  of  several  hundred  pounds ;  the  flesh 
is  white,  tough,  of  a  disagreeable  odor,  unfit 
for  food,  and  remarkably  elastic,  the  last  prop- 
erty depending  on  the  great  amount  of  yellow 
elastic  fibre,  interlaced  in  an  intricate  manner, 
almost  to  the  exclusion  of  white  fibre  and  mus- 
cle. It  is  grayish  above  and  whitish  below, 
with  a  silvery  lustre  when  alive,  and  phos- 
phorescent at  night,  which,  with  the  rounded 
form,  has  given  rise  to  a  sailor's  name,  moon- 
fish.  It  is  sluggish  in  its  motions,  and  is  often 
seen  asleep  at  the  surface ;  when  swimming,  it 
is  said  to  turn  round  like  a  wheel,  and  to  be 
able  to  float  with  the  head  and  eyes  above  the 
surface ;  the  liver  is  very  fat.  and  its  oil  is  used 
for  lubricating  purposes  on  board  ship,  and  for 
sprains  and  bruises  among  fishermen.  Sailors 
fashion  balls  from  the  elastic  subdermal  tissue. 
In  some  seasons  it  is  common  in  summer  in 
Massachusetts  and  New  York  bays,  and  feeds 
partly  if  not  principally  on  medusK  or  jelly 
fishes.  There  is  probably  no  fish  more  infested 
by  parasites,  internally  and  externally ;  the  ilesh 
and  intestines  contain  many  entozoa,  and  the 
skin  is  studded  with  crustacean  parasites.  Con- 
sult Gunther,  'Introduction  to  Fishes'  (Edin- 
burgh 1880)  ;  BoUman,  'Review  of  Sunfishes,' 
Rep.  U.  S.  Fish  Com.  (Washington  1892)  ; 
Abbott,  'Naturalist's  Rambles  About  Home' 
(New  York    1887). 

Sunflower,  the  common  name  of  the  New 
World  plants  belonging  to  the  large  composite 
genus  Hclianthus,  so  called  because  their 
golden-rayed  heads  are  likened  to  the  sun.  The 
robust  annual  sunflowers  (Heliantlius  anmius], 
native  to  the  prairies  of  the  American  West, 
where  they  grow  over  large  tracts,  sometimes 
so  tall  that  they  hide  a  horseman  riding  among 
them,  are  often  planted  as  a  coarse  but  bril- 
liant ornamental  plant,  good  for  concealing 
fences  and  the  like.  The  leaves  are  numerous, 
rough,  very  large,  and  somewhat  heart-shaped; 
the  flowers  sometimes  measure  a  foot  in  dia- 
meter, generally  nodding,  and  inclining  to  the 
sun.     The  disk  is  very  broad  and  brownish,  and 


its  tubular  florets  develop  four-sided  very  oily 
achenes,  which  are  a  iid-bit  for  the  Tartars, 
have  been  used  somewhat  for  food  by  the 
American  aborigines,  and  are  the  main  resource 
of  many  western  seed-eating  animals  and  birds. 
In  Russia,  and  in  some  modern  gardens,  sun- 
flowers are  grown  solely  for  tliese  fruits,  which 
form  a  valuable  food  for  poultry,  and  yield  an 
oil,  useful  for  either  illuminating  or  soap-mak- 
ing. They  are  said  also  to  be  a  remedy  for 
heaves  in  horses.  The  smooth  Nebraskan  H. 
orgyalis  has  narrow  graceful  leaves,  and  brown, 
disked  flowers,  and  is  quite  apt  to  bloom  from 
top  to  bottom,  a  distance  of  some  10  feet.  H. 
mxiltiAorus  is  one  of  the  best  for  cultivation, 
being  not  so  coarse  as  other  species,  and  hav- 
ing long-stemmed,  clear-yellow  flowers,  some- 
times double,  and  about  three  inches  across. 
H.  mollis  is  also  interesting,  for  its  soft,  white 
velvety  foliage,  and  stands  only  about  five  feet 
high.  //.  subtcrosus,  the  Indian  potato,  has 
thick  lanceolate  leaves,  and  fleshy  roots,  which 
are  thick  and  edible.  It  is  found  on  the  North- 
western prairies.  H.  tttberosus,  with  a  wider 
range,  has  ovate  leaves,  and  fleshy  thickened 
rootstalks  bearing  the  tubers  called  Jerusalem 
artichokes.  It  often  grows  along  roadsides  in 
the  East,  having  been  cultivated,  doubtless,  by 
the  aborigines,  and  is  now  largely  grown  as 
a  fodder  for  live-stock,  especially  valuable  in 
dry  seasons,  and  as  a  vegetable  for  fall. 

Sunflower  State,  a  popular  nickname  for 
the  State  of  Kansas,  so  named  from  its  prolific 
growth  of  sunflowers. 

Siuiga.     See  Indian  Humped  C.\ttle. 

Sungaria,  soon-ga're-a.     See  Dzungari.\. 

Sunium,  sii'ni-um,  or  Cape  Colonna, 
Greece,  a  promontory  forming  the  southern- 
most point  of  Attica,  28  miles  southeast  of 
Athens.  It  consists  of  a  mountain  or  hill  which 
in  ancient  times  was  fortified  and  crowned  by 
a  marble  temple  of  Athene.  Portions  of  the 
walls  and  a  number  of  columns  (whence  the 
name  "Colonna")  of  the  temple  still  remain. 
At  the  foot  of  the  mountain  lay  the  silver- 
mining  town  of  Sunium. 

Sunn  Hemp.      See  Fibre. 

Sunna,  sun'a.  Senna,  or  Soonnut,  the  oral 
teachings  of  Mohammed,  and  other  traditions, 
regarded  as  authoritative  by  the  orthodo.x  Mo- 
hammedans, although  not  part  of  the  law,  as 
set  forth  in  the  Koran.     See  also  Sunnites. 

Sunnites,  sun'its,  the  orthodox  Mohamme- 
dans, who  accept  as  authoritative  the  oral  teach- 
ings of  Mohammed,  the  deliverances  of  the 
orthodox  imams,  and  the  various  traditions  as- 
sumed to  be  traceable  to  those  who  had  the 
confidence  of  the  prophet,  in  addition  to  the 
Koran,  which  is  received  as  law  by  Mohamme- 
dans of  every  sect.  The  Sunnites  regard  as 
heretics  the  Shiites  who  do  not  accept  the 
Sunna,  as  the  body  of  oral  tradition  is  called. 
While  the  animosity  between  the  two  great 
divisions  of  Islam,  like  that  between  Christians 
of  different  creeds,  has  vented  itself,  and  among 
the  more  prejudiced  still  finds  expression,  in 
bloodshed  and  bitter  persecution,  there  is  a 
much  more  tolerant  feeling  in  the  present  age 
than  existed  in  the  past,  and  Shiites  occupy 
important  places  in  the  Turkish  empire,  which 
is   almost   universally  Sunnite. 
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The  Sunnites  honor  Mohammed  in  a  far 
higher  degree  than  the  Shiites,  and  next  to  Mo- 
hammed they  are  devoted  to  the  four  caliphs, 
Abu  Bekr,  Oman,  Othman,  and  AH,  who  were 
Mohammed's  close  friends,  and  whose  interpre- 
tations of  the  prophet's  utterances  were  ac- 
cepted without  question  by  believers.  Amid 
the  confusion  which  followed  the  death  of  the 
last  of  these  caliphs  different  schools  arose, 
whose  founders  are  known  as  the  orthodox 
imams.  Abu  Hanifa  was  the  first  of  these 
great  teachers,  and  his  literal  interpretation  of 
certain  lines  in  the  Koran  undoubtedly  had  a 
vast  influence  in  molding  the  policy  of  Islam 
in  that  and  subsequent  ages.  He  found  war- 
rant in  the  Koran  for  the  principle  that  all  the 
world  had  been  given  by  God  to  the  followers 
of  Mohammed,  thereby  justifying  the  fierce 
and  aggressive  warfare  which  carried  the  Mos- 
lem arms  from  Arabia  to  western  Europe,  and 
established  a  new  and  vast  empire  on  the  ruins 
of  Christian  states.  His  principles  are  still  ac- 
cepted as  fundamentally  right  throughout  the 
Turkish  dominion,  although  the  efforts  to  en- 
force them  have  long  been  abandoned.  Abu 
Hanifa  died  in  prison,  where  he  was  put  by  the 
caliph  in  ~(fj  because  he  refused  to  accept  the 
important  office  of  cadi  over  Bagdad.  Malik 
ibn  Anas,  who  lived  in  Medina,  was  author  of 
the  Muwataa,  or  "Beaten  Path,*'  which  pur- 
ports to  be  a  complete  body  of  Mohammedan 
law  and  religion.  He  died  in  793,  at  84  years 
of  age.  His  asceticism  was  as  notable  as  his 
teaching,  and  his  system  was  borne  by  disciples 
throughout  Islam,  being  carried  to  Spain  by 
Yahya  bn  Yahya,  and  established  in  North 
Africa  also  by  devotees  from  that  region  who 
attended  his  school  at  Medina.  It  is  said  that 
on  the  day  that  Abu  Hanifa,  the  first  orthodox 
imam,  died,  the  third  orthodox  imam,  Ash- 
Shafii,  was  born.  He  was  related  to  Moham- 
med, being  descended  from  the  prophet's  grand- 
father. His  system,  which  took  for  its  basis 
the  precedents  already  created  by  tradition, 
gained  a  strong  hold  in  Egypt,  where  he  died, 
at  Cairo,  in  820.  It  was  essentially  a  conserva- 
tive system,  and  is  still  the  rule  of  guidance 
in  certain  remote  Mohammedan  communities. 
Ibn  Hanbal,  the  fourth  orthodox  imam,  was  a 
pupil  of  Ash-Shafii,  and  exercised  great  au- 
thority in  Bagdad,  where  his  followers  took 
an  extreme  view  of  religious  observance,  and 
interfered  by  force  with  the  indulgences  and 
amusements  of  the  people.  He  had  devoted 
adherents,  some  of  whom  traveled  in  distant 
Moslem  countries,  gathering  traditions  from 
which  to  frame  a  system  for  Islam.  Owing 
presumably  to  the  influences  whicli  extended 
empire  and  wealth  exerted  on  the  followers  of 
the  prophet,  the  teachings  of  Ibn  Hanbal,  who 
might  be  called  the  Cotton  Mather  of  his  creed, 
never  had  a  lasting  influence  much  beyond  the 
bounds  of  Bagdad,  although  his  memory  is 
highly  honored,  and  his  school  accepted  as 
orthodox. 

Every  tradition  received  by  the  orthodox  is 
supposed  to  be  traceable  to  Ayesha,  the  favorite 
wife  of  Mohammed,  the  first  four  caliphs,  or  the 
six  companions  of  the  prophet.  The  oral  say- 
ings of  Mohammed  are  very  brief,  and  form 
but  a  small  part  of  the  Sunna.  Alleged  mir- 
acles and  incidents  of  the  prophet's  life,  and 
the    various    interpretations    by    the    orthodox 


imams  of  the  Koran  and  Mohammed's  utter- 
ances, and  countless  myths  about  the  super- 
natural existence,  the  beginning  of  the  world, 
and  its  end,  are  included  \\\  the  great  mass  of 
tradition  which  rests  like  an  intellectual  night- 
mare on  the  minds  and  consciences  of  the 
Sunnites.  Of  course  only  that  part  of  tradi- 
tion which  relates  to  religious  forms  is  obliga- 
tory as  to  observance ;  the  rest,  while  received 
as  true,  being  simply  corroborative,  and  in  a 
large  degree  entertaining.  See  also  Moh.\m- 
MED  (the  founder  of  Islam)  ;  Mohammed.an- 
ism  ;  m0hammed.\n  literature;  religious 
Sects;  Shiites;  Sunna. 

Sun'nyside,  Washington  Irving's  estate  at 
Irvington,  N.  Y.  It  is  close  to  the  Hudson 
River,  about  half  a  mile  north  of  the  Irvington 
railway  station.  It  was  bought  in  1835  by  Irv- 
ing, who  gave  it  the  name  of  Sunnyside ;  at 
that  time  the  estate  contained  10  acres,  later 
eight  more  acres  were  added.  A  small  stone 
house  was  standing  on  the  estate,  known  as 
Wolfert's  Roost,  w'hich  during  the  Revolution- 
ary War  was  a  station  of  the  Dutch  "water 
guards"  who  watched  and  constantly  annoyed 
the  British  ships  anchored  in  the  river.  It  was 
an  old-fashioned  mansion,  with  many  gables, 
and  according  to  Irving  "as  full  of  angles  and 
corners  as  an  old  cocked  hat."  Its  picturesque- 
ness  pleased  the  author's  fancy,  and  while  he 
had  it  enlarged  and  modernized  under  the  di- 
rection of  an  artist,  George  Harvey,  he  was 
careful  to  keep  its  "old-time"  appearance.  Eng- 
lish ivy  grown  from  a  slip  brought  from  Mel- 
rose Abbey,  was  trained  over  the  front,  which 
it  now  completely  covers.  Though  additions 
have  been  made  to  the  house  since  Irving's  time, 
the  old  part  has  not  been  materially  changed, 
and  maintains  the  same  general  appearance. 

Sunstone,  or  aventurine  feldspar,  a  variety 
of  feldspar  showing  a  beautiful  golden  schiller. 
This  is  due  to  the  reflection  of  light  from  the 
surfaces  of  multitudes  of  minute,  tabular  crys- 
tals of  hematite  or  goethite,  enclosed  in  the 
spar  in  parallel  position.  Under  the  micro- 
scope, or  even  with  a  pocket  lens,  these  little 
crystals  appear  gorgeously  iridescent.  Sun- 
stone  from  Tvedcstrand,  Norway,  the  finest 
known,  is  a  reddish  variety  of  oligoclase;  a 
green  microcline  sunstone  occurs  in  Pennsyl- 
vania. 

Sunstroke,  prostration  due  to  exposure  to 
intense  external  heat.  Such  exposure  may  be 
to  the  direct  or  indirect  rays  of  a  tropical  sun 
or  to  the  excessive  heat  of  an  engine  room. 
In  either  case  heat  and  physical  exertion  com- 
bine to  bring  about  the  results.  A  high  degree 
of  humidity  of  the  atmosphere  is  one  of  the 
most  important  features,  since  this  hinders  free 
evaporation  from  the  body.  Sunstroke  is  an  old 
disease.  Osier  mentions  that  two  instances  are 
on  record  in  the  Bible  and  many  of  the  ancients 
described  it  very  well,  confounding  the  severer 
forms  with  apoplexy.  Two  main  types  are  seen 
—  heat  exhaustion  and  heat  stroke.  Other  terms 
for  heat  stroke  are  insolation,  thermic  fever, 
coup  de  soleil. 

Heat  exhaustion  is  frequently  seen  among 
workmen  who  are  exposed  to  the  direct  action  of 
the  sun.  Bricklayers,  drivers,  farmers,  etc., 
or  in  firemen  and  stokers  in  large  vessels,  while 
in  the  midst  of  their  work  suffer  from  extreme 
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prostration.  There  is  great  restlessness,  muscu- 
lar weakness,  fainting  spells,  and  collapse,  and 
often  delirium.  The  surface  of  the  body  is 
usually  cool  and  the  temperature  may  be  sub- 
normal, 95°  to  96°  F.,  the  pulse  is  small  and 
rapid  and  unconsciousness  rapidly  develops.  In 
heat  stroke  or  thermic  fever,  the  symptoms  are 
quite  different.  Here  marked  physical  exertion 
and  direct  exposure  to  the  sun  with  high  hu- 
midity are  important  factors  —  in  addition  some 
form  of  alcoholic  drink  is  being  taken,  notably 
ale,  beer,  or  whiskey.  In  the  sev-ere  grades  the 
patient  may  be  suddenly  struck  down  and  die 
with  rapid  breathing,  heart  weakness  and  uncon- 
sciousness. These  cases  are  rare  and  frequently, 
on  autopsy,  turn  out  to  be  something  else.  The 
more  common  type  commences  with  severe  head- 
ache, dizziness,  a  sense  of  weight  in  the  head, 
and  nausea  and  vomiting.  If  these  signs  are 
disregarded  and  the  patient  continues  to  march, 
if  a  soldier;  or  to  stoke,  if  a  stoker;  or  to 
work,  if  a  laborer,  symptoms  of  disordered 
vision  develop ;  diarrhoea  and  increased  urina- 
tion are  present  and  then  unconsciousness  sets 
in.  Seen  in  this  condition  the  patient  is  usually 
flushed,  the  eyes  blood-shot,  the  skin  is  hot 
and  dry,  the  temperature,  an  important  sign,  is 
very  high,  105°  to  110°,  or  in  some  cases  even 
higher.  The  pulse  is  rapid  and  bounding ;  the 
breathing  is  apt  to  be  noisy,  and  the  patient, 
apart  from  his  very  high  temperature  and  dry 
skin  may  seem  to  be  suffering  from  alcoholism. 
The  pupils  may  be  dilated  or  contracted  and 
there  may  be  an  eruption  on  the  skin.  In  these 
cases  that  end  fatally  the  unconsciousness  deep- 
ens, the  temperature  mounts,  convulsions  and 
twitching  occur,  the  breathing  becomes  very 
irregular  and  shallow.  A  gradual  fall  in  tem- 
perature and  a  return  to  consciousness  are 
symptoms  of  recovery.  Many  patients  after  re- 
covery have  a  permanent  susceptibility  to  high 
temperatures. 

It  is  important  to  distinguish  between  these 
two  forms  of  heat  poisoning  as  the  treatment 
is  radically  different.  In  heat  exhaustion  there 
is  vasomotor  paralysis  with  cold  wet  skin  and 
subnormal  temperature,  and  patients  should 
receive  alcohol,  hot  bottles  and  supportive  treat- 
ment. Heat  stroke  should  be  treated  by  cold 
and  stimulants.  The  body  should  be  drenched 
with  cold  water.  The  wrists  and  sides  of  the 
neck  rubbed  with  icewater  or  ice,  as  the  large 
arteries  are  here  more  readily  reached  and  the 
blood  more  rapidly  cooled.  Icewater  rectal 
injections  are  also  useful  to  reduce  the  tempera- 
ture rapidly  and  also  to  empty  the  bowels,  an 
important  indication.  It  may  be  necessary  to 
immerse  the  patient  directly  into  an  ice  bath. 
Durmg  this  treatment  careful  readings  of  the 
clinical  thermometer  must  be  taken  and  as  soon 
as  the  temperature  sinks  below  102°  to  103°  p., 
and  stays  there,  the  cold  applications  may  be  dis- 
continued. Moderate  venesection  is  not  contra- 
indicated,  but  that  is  a  technical  question  for  the 
physician  to  decide.  In  malarial  countries,  par- 
ticularly below  Mason  and  Dixon's  line,  quinine 
may  be  used  to  advantage  to  obviate  possible 
malarial  combinations.  Coal  tar  antipyretics  are 
;iot  advisable  if  signs  of  heart  weakness  are 
present.  Of  cardiac  stimulants  ammonia  is  the 
most  serviceable,  as  it  can  be  breathed  by  an 
unconscious  patient.  Sometimes  chloroform  is 
essential  to  control  convulsions. 


The  mortality  from  heat  exhaustion  is  about 
9  per  cent,  whereas  the  high  mortality  of  25 
per  cent  is  recorded  for  heat  stroke  or  thermic 
fever. 

Consult:  Manson,  'Tropical  Diseases' 
(1900)  ;  < Sunstroke'  in  'Encyclopedia  Medica' 
(1902);  Wood,  'Thermic  Fever,  or  Sunstroke' 
(1872).  Smith  Ely  Jelliffe,  M.D., 
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Su'per,  Charles  William,  .\merican  college 
president :  b.  Pottsville,  Pa.,  12  Sept.  1842.  He 
was  graduated  from  Dickinson  College  in  1866 ; 
studied  at  Tubingen,  Germany,  iSS)  to  1871, 
and  since  1880  has  been  connected  with  Ohio 
University  as  professor  of  Greek  and  president. 
He  is  the  author  of  <A  History  of  the  German 
Language'  (1893)  ;  'Between  Heathenism  and 
Christianity'  (1899)  ;  'Wisdom  and  Will  in  Ed- 
ucation'   (1902). 

Supereroga'tion,  performance  of  more 
than  duty  requires,  for  example,  if  one  commits 
theft  of  a  dollar  and  makes  reparation  of  the 
wrong  by  giving  back  two  dollars ;  or  if  one 
not  only  forgives  those  who  injure  him,  but 
confers  unmerited  benefits  upon  them.  The 
Anglican  Church,  in  the  14th  of  the  Articles 
of  Religion,  expressly  condemns  the  notion  of 
works  of  supererogation  as  impious:  ''Volun- 
tary works  besides,  over  and  above,  God's  Com- 
mandments, which  they  call  Works  of  Super- 
erogation, cannot  be  taught  without  arrogancy 
and  impiety :  for  by  them  men  do  declare  that 
they  not  only  render  unto  God  as  much  as  they 
are  bound  to  do,  but  that  they  do  more  for  his 
sake  than  of  bounden  duty  is  required;  whereas 
Christ  saith  plainly.  When  ye  have  done  all 
that  are  commanded  to  you,  say.  We  are  un- 
profitable servants."  Supererogation  is  not  a 
term  of  theology  in  the  Roman  Catholic 
Church;  but  that  Church  teaches  that  good 
works  done  by  the  faithful  in  the  state  of 
grace  are  meritorious  of  eternal  reward,  and 
that  merits  of  holy  men  redound,  through  the 
goodness  of  God,  to  the  spiritual  advantage  of 
the  whole  Church.  This  doctrine  differs  not 
from  that  taught  in  the  'Institution  of  a  Chris- 
tian Man,'  published  by  authority  of  convoca- 
tion  in   1537: 

I  believe  that  whatsoever  spiritual  gift  or  treasure 
IS  given  by  God  unto  any  one  part  or  member  of 
this  mystical  body  of  Christ,  although  the  same  be 
given  particularly  unto  this  member,  and  not  unto 
another,  yet  the  fruit  and  merit  thereof  shall,  tjy  reason 
of  that  incomprehensible  union  and  bond  of  charity 
which  is  between  them,  redound  necessarily  unto  the 
profit,  edifying,  and  increase  in  Christ's  Body  of  all 
other  members  particularly. 

Su"perfoEta'tion,  a  second  conception  and 
the  formation  of  a  fcetus  after  a  previous  im- 
pregnation in  the  same  female,  whereby  two 
foetuses  coexist  in  the  uterus.  In  such  a  case 
a  woman  may  be  delivered  of  a  full-grown 
child  and  of  an  undeveloped  embryo  at  the 
same  time,  the  period  of  conception  of  each 
being  presumed  to  be  different;  or  a  woman  may 
be  delivered  of  two  living  children,  the  one 
appearing  much  more  developed  than  the  other. 
In  recorded  cases  women  have  given  birth  to 
twins,  the  one  child  being  white  and  the  other 
black,  showing  that  each  had  a  separate  father 
and  of  a  distmct  race,  and  proving  the  pos- 
sibility of  a  double  conception.     But  far  more 
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typical  casfs  of  superfoetation  have  been  found. 
Such  is  that  instance  in  which,  as  published 
by  Eisenman  of  Strasburg,  a  woman  was  de- 
livered of  a  second  child  140  days  after  the 
first,  both  children  being  fully  developed.  In 
this  case,  therefore,  the  second  child  must  have 
been  conceived  at  a  later  and  different  period 
from  the  first;  and  the  development  of  the 
second  child  must  have  been  proceeding  sepa- 
rately from  that  of  the  first,  and  after  the  latter 
was  born.  Still  more  remarkable  cases  of  this 
kind  have  been  recorded.  The  explanation  of 
these  curious  cases  has  afforded  a  very  intri- 
cate study  and  puzzle  to  obstetricians  and  phys- 
iologists, as  well  as  to  those  concerned  with 
their  medico-legal  aspect,  which  sometimes 
bears  directly  upon  questions  of  conjugal  fidel- 
ity. As  the  subject  at  present  stands,  its  full 
elucidation  is  still  a  matter  for  obstetrical  in- 
vestigation ;  but  there  can  be  little  doubt  either 
of  the  actual  occurrence  of  cases  of  superfceta- 
tion,  or  of  the  great  importance  of  the  study 
of  its  phenomena. 

Supe'rior,  Wis.,  city,  port  of  entry,  county- 
seat  of  Douglas  County ;  on  Lake  Superior, 
and  on  the  Northern  Pacific,  the  Chicago,  St. 
P.,  M.  &  O.,  the  Duluth,  S.  S.  &  A.,  and  the 
Great  Northern:  opposite  Duluth.  It  shares 
with  Duluth  the  commercial  advantage  of 
being  the  extreme  western  port  of  the  Great 
Lake  system  of  the  United  States.  It  has  three 
connecting  harbors,  well  sheltered,  and  deep, 
making  a  combined  length  of  13  miles,  with 
an  extreme  width  of  three  miles.  The  city 
comprises  the  ports  known  as  East,  West, 
South,  and  Old  Superior.  The  climate  is  cool 
in  summer  and  cold  in  winter.  The  chief 
manufacturing  establishments  are  flour  and 
lumber  mills,  iron  and  steel  works,  bag  facto- 
ries, cooperage,  chair  factory,  wagon  and  car- 
riage works.  Lath,  shingles,  and  other  lumber 
products  are  manufactured  quite  extensively. 
It  has  also  shipyards,  coal  docks  capable  of 
receiving  6,000,000  tons  of  coal,  large  grain 
elevators,  a  large  dry-dock,  and  a  number  of 
wholesale  merchandise  establishments.  The 
government  census  of  igoo  gives  the  number 
of  manufactories  185;  amount  of  capital  in- 
vested $5,882,562 ;  number  of  employees  in 
manufactories,  1,958;  average  annual  amount 
of  wages,  $925,776 ;  amount  paid  for  raw  ma- 
terial, $5,396,730;  annual  value  of  products, 
$7027.703.  There  is  an  extensive  lake  trade, 
and  the  railroads  furnish  transportation  for 
products  sent  to  the  interior.  The  principal 
public  buildings  are  the  government  building, 
county  court-house,  municipal  buildings.  Saint 
Francis  Hospital,  Saint  Mary's  Hospital, 
Women's  Christian  Temperance  Union  Hospi- 
tal, national  and  state  banks,  several  busi- 
ness blocks  and  hotels.  The  educational 
institutions  are  a  State  normal  scliool,  the 
Finnish  University,  a  business  college,  two  high 
schools,  public  and  parish  schools,  and  two  pub- 
lic libraries.  Pop.  (l8go)  11,983;  (1900) 
31,091. 

Superior,  Lake,  the  largest  expanse  of 
fresh  water  in  the  world,  and  the  most  westerly 
and  most  elevated  of  the  great  lakes  of  the 
Saint  Lawrence  basin ;  lat.  46°  30'  to  49°  N. ; 
Ion.  84°  .30'  to  92°  20'  W.  It  washes  the  shores 
of  the  State  of  Minnesota  on  the  west,  of  Wis- 


consin and  the  northern  peninsula  of  Michigan 
on  the  south,  and  of  Canada  on  the  north  and 
east.  The  greatest  length,  measured  on  a  curve 
through  its  centre  from  east  to  west,  is  420 
miles ;  greatest  breadth,  167  miles ;  circuit, 
about  1,750  miles;  estimated  area,  31,200  square 
miles ;  lieight  above  sca-Ievel,  602  feet ;  ap- 
proximate mean  depth,  900  feet.  It  is  of  very 
irregular  shape,  widening  out  toward  its  cen- 
tre, and  gradually  narrowing,  partly  toward  its 
eastern,  but  much  more  toward  its  western  ex- 
tremity, so  as  to  form  an  irregular  crescent, 
with  its  convexity  on  the  north  and  its  con- 
cavity on  the  south.  The  northern  shore  is 
generally  bold  and  elevated,  presenting  almost 
continuous  ranges  of  cliffs,  which  vary  in 
height  from  300  to  1,500  feet;  the  southern 
shore  is  low  and  sandy,  though  occasionally  in- 
terrupted by  limestone  ridges,  the  most  remark- 
able of  which,  situated  toward  the  eastern  ex- 
tremity, present  a  perpendicular  wall  300  feet 
high,  broken  by  numerous  caverns  and  projec- 
tions, and  forming,  under  the  name  of  the 
Pictured  Rocks  (q.v.),  one  of  the  greatest  nat- 
ural curiosities  of  the  United  States.  The  cen- 
tral portion  of  the  Lake  is  clear  of  islands,  but 
these  are  numerous  toward  both  the  southern 
and  the  northern  shores.  In  the  former  direc- 
tion they  are  small,  and,  being  insufficient  to 
give  shelter  behind  them,  only  increase  the  diffi- 
culties of  navigation  without  contributing  to 
form  a  single  good  harbor.  On  the  north  .shore 
several  of  them,  more  especially  the  Isle  Royale, 
are  of  considerable  dimensions,  and  along  with 
the  indentations  of  the  coast  afford  good  shel- 
ter for  vessels.  The  water  of  the  Lake,  re- 
markable for  its  transparency,  derives  its  sup- 
plies from  a  basin  which  is  estimated  at 
54,000  square  miles,  and  is  drained  by  more 
than  200  streams.  About  30  of  these  are  of 
considerable  size,  but  they  are  almost  all  im- 
petuous torrents,  interrupted  by  rocks  and  rap- 
ids. Superior  discharges  into  Lake  Huron,  at 
the  southeast  end,  by  Saint  Mary's  River, 
which  at  Sault  Sainte  T.Iarie  descends  22  feet 
in  three  r[u:.rters  of  a  mile,  navigation  being 
lure  carried  on  by  means  of  two  ship  canals, 
one  on  the  Canadian,  the  other  on  the  United 
States  side.  Within  the  lake  itself  tlie  oidy 
obstruction  to  its  navigation  are  the  violent 
gales  to  which  it  is  subject.  It  is  well  sup- 
plied with  fish,  principally  trout,  whitefish,  and 
sturgeon.  There  are  a  great  number  of  fishing- 
stations.  Large  deposits  of  copper  and  iron 
are  worked  on  the  shores  of  the  Lake,  especially 
on  the  southern  shore  along  the  northern  coast 
of  Michigan.  The  boundary-line  between  Can- 
ada and  the  United  States,  in  passing  through 
Lake  Superior,  proceeds  from  the  outlet  nearly 
through  its  centre  till  it  approaches  Isle  Roy- 
ale,  when  it  bends  north,  so  as  to  give  that 
island  entirely  to  the  United  States,  and  is  then 
carried  south-southwest  to  its  termination  at 
the  mouth  of  the  Pigeon,  in  lat.  48°  N.  Th- 
chief  towns  on  the  shores  of  Lake  Superior 
are  Duluth,  Minn.,  at  the  western  extremity, 
with  an  excellent  harbor;  .Superior.  Wis.,  near 
Duluth;  Marnuctfe,  Mich.;  Fort  William,  On- 
tario, also  with  a  good  harbor;  and  Port  Ar- 
tlnir.  Ontario. 

Supernat'uralism,    in    theology,    the    rener- 
ally    received    belief    that    divine    revelation    is 
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the  sole  and  ultimate  ground  of  the  Christian 
reHgion;  it  is  opposed  to  naturalism,  the  theory 
that  while  the  Scriptures  contain  many  truths 
these  truths  are  only  a  reassertion  of  natural 
religion  and  tlierefore  unnecessary;  it  is  also 
opposed  to  rationalism  (q.v.),  which  makes 
reason  the  supreme  arbiter  in  all  matters  con- 
nected with  revelation  and  the  religion  of 
Christ.  Supernaturalism  regards  the  Christian 
religion  as  an  extraordinary  phenomenon  out  of 
the  circle  of  natural  events,  and  as  communi- 
cating truths  above  the  comprehension  of  hu- 
man reason.  Though  the  supernaturalist,  no 
less  than  the  rationalist,  employs  reason  in  mat- 
ters of  revelation,  he  does  so  only  to  search 
and  judge  those  claims  to  a  divine  origin  which 
Christianity  puts  forth :  when  he  is  once  con- 
vinced that  Christianity  contains  the  direct 
teachings  of  God,  it  becomes  his  highest,  his 
sole  authority ;  called  also  supranaturalism. 

Superstition,  Popular.  Early  religious 
teachings,  fanatic;il  beliefs,  the  worship  of  idols, 
sorcery,  necromancy  and  the  like,  undoubtedly 
laid  the  foundation  for  the  popular  superstitions 
now  found  among  all  people  inhabiting  the  globe. 
In  the  heart  of  every  human  being,  savage  or 
civilized,  e.xists  a  settled  conviction  that  he 
dwells  in  the  midst  of  an  unseen  world,  peopled 
with  beings  of  strange  powers,  who  thwart  the 
plans  of  his  own  life.  Folklore,  legends,  ghost 
stories  and  witch  tales  were  early  in  the  19th 
century  regarded  as  mere  fables,  but  in  the  light 
of  modern  science  they  are  now  as  worthy  of 
study  as  the  surely  not  less  indelicate  recitals 
of  Roman  and  Greek  mythologj'.  Every  pro- 
fession, trade  and  occupation  has  its  peculiar 
superstitious  lore.  Even  the  farmer  who  stud- 
ies the  actions  of  animals  will  tell  you  what 
they  portend  concerning  the  weather,  and  in 
many  cases  sensibly,  too,  for  they  build  their 
homes  and  lay  in  their  food  through  instinct 
given  by  Divine  Providence  with  reference  to 
the  coming  winter;  they  house  themselves  be- 
fore the  coming  storm;  their  coats  are  heavy  or 
light,  as  the  winter  shall  be  severe  or  other- 
wise, and  they  often  give  the  farmer  who 
watches  them  valuable  indications  concerning  his 
crops.  So  to  a  greater  or  less  extent  man  has 
followed  the  habit  of  the  bird  and  the  beast;  he 
has  been  guided  in  all  his  acts  by  omens ;  he  has 
planted  his  crops,  gathered  his  harvests,  made 
his  journeys,  waged  war,  built  his  house  and 
gone  fishing  and  hunting  according  to  imaginary 
signs  and  superstitious  beliefs.  Though  many 
of  the  old  omens  and  superstitions  have  passed 
into  oblivion,  there  still  remain  among  every 
race  of  people  hundreds  and  thousands  of  popu- 
lar beliefs,  and  many  of  them  are  destined  to  be 
extant  as  long  as  man  exists.  As  indicative  of 
the  variety,  peculiarity  and  unusual  extent  of 
present  day  superstition,  the  following  examples 
selected  from  the  folklore  of  the  different  na- 
tions and  peoples  of  the  world,  and  now  first  col- 
lected, will  prove  of  undoubted  interest  alike 
to  scientist,  student  and  casual  reader. 

SUPERSTITIONS   OF   THE   WORLD. 

Africa. —  The  snake  is  held  in  superstitious 
reverence  by  the  African  natives,  who  once  a 
year  kill  a  cobra  de  capello  and  hang  its  skin 
to  the  branch  of  a  tree,  tail  downward.  Then  all 
the  children  born  during  the  last  year  are 
brought  out  and  made  to  touch  the  skin.    This 


their  parents  think,  puts  them  under  tlie  ser- 
pent's protection.  The  Kaffirs  use  the  venom  of 
the  puff  adder,  to  poison  their  arrows,  and  when 
they  have  any  small  quantity  left  they  swallow  it, 
having  a  theory  that  it  will  protect  them  from 
the  effects  of  future  bites.  If  they  find  a  dead 
serpent  they  dress  it  in  clothes  and  give  it  3 
superb  funeral. 

American  Indian. —  Various  tribes  of  Ameri- 
can Indians  have  a  theory  that  every  white  deer 
has  a  "mad  stone'*  in  his  stomach.  They  believe 
that  the  "Great  Spirit"  places  this  stone  in  the 
white  deer's  stomach  to  absorb  poisons  which 
that  delicate  animal  may  take  in  while  eating 
grass.  Feathers  figure  very  prominently  in  the 
religious  customs  of  most  aborigines,  and  re- 
markably so  in  the  Southwest.  Among  Navajos 
and  Pueblos  alike  these  plume  symbols  are  of 
the  utmost  efficacy  for  good  or  bad.  They  are 
part  of  almost  every  ceremonial  of  the  infinite 
superstitions  of  these  tribes.  Any  white  or 
bright-hued  plume  is  of  good  omen  — "good  med- 
icine," as  the  Indian  would  put  it.  The  gay 
feathers  of  the  parrot  are  particularly  valuable. 
The  Navajo  Indian  will  not  eat  fish  under  any 
circumstances,  and  cherishes  the  belief  that  the 
use  of  such  food  will  be  followed  by  dreadful 
punishment. 

Arabia. —  The  Arabs,  when  overtaken  by  se- 
vere storms  in  the  desert,  cry  out,  "Iron !  Iron !" 
which  they  think  will  propitiate  the  evil  spirits 
who  have  raised  the  storm. 

Arctic  Regions. —  The  Eskimos  believe  in 
ghosts.  They  also  believe  in  the  transmigration 
of  the  souls,  that  spirits  return  in  animals, 
winds,  rocks,  ice  and  water,  that  they  are  evil, 
angry  or  good,  as  the  elements  may  be  favorable 
or  unfavorable,  and  that  they  can  be  appeased  by 
hoodo  rites  if  tlie  performer  is  sufficiently  versed 
in  occult  sciences.  To  change  the  wind  they 
chant,  drum  and  howl  against  it,  build  fires, 
shoot  against  it,  and,  as  a  last  resort,  fire  the 
graves  of  the  dead.  Eclipses  of  the  moon  create 
the  greatest  consternation  and  almost  paralyze 
the  people  with  fear.  When  a  child  dies  in 
Greenland,  the  natives  bury  a  live  dog  with  it, 
the  dog  to  be  used  by  the  child  as  a  guide  to  the 
other  world.  When  questioned  in  regard  to  this 
peculiar  superstition,  they  will  only  answer,  "A 
dog  can  find  his  way  anywhere." 

Australia. — The  Australians  say  that  Mityau, 
the  moon,  was  a  native  cat,  who  fell  in  love 
with  some  one  else's  wife,  and  was  driven  away, 
to  wander  ever  since.  The  natives  of  New  Zea- 
land tie  the  hands  of  their  dead  together  and  pull 
out  their  nails ;  this  is  for  fear  that  the  corpse 
may  scratch  its  way  out  of  the  grave  and  be- 
come  a   vampire. 

Bohemia. —  The  peasants  of  Bohemia  have  a 
queer  superstition  by  which  they  think  to  rid 
themselves  of  the  depredations  of  sparrows 
among  their  crops.  A  frequent  charm  is  to 
plant,  in  the  centre  of  the  field,  a  stick  or  splin- 
ter of  wood  taken  from  tlie  timber  of  which  a 
coffin  has  been  made,  or  to  scatter  about  pieces  of 
the  coffin  itself.  It  is  also  considered  very  ef- 
fective to  lay  upon  the  threshold  or  window-sill 
of  the  barn  or  store-house  a  human  bone  taken 
from  a  grave.  In  Bohemia  the  willow  is  said  to 
be  the  tree  on  which  Judas  hanged  himself,  and 
it  is  supposed  to  have  a  special  attraction  for 
suicides. 

Brazil. —  Religious  superstitions  are  common 
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here.  Once  a  year  the  churchmen  dress  up  a 
figure  to  represent  Judas  (usually  with  red  hair 
and  sandy  beard),  and  give  it  to  the  street 
arabs,  who  carry  it  about  until  it  has  been  rid- 
dled by  stones  and  other  missiles  and  then  burn 
it  on  the  commons.  In  the  same  country  the 
sailors  dress  a  figure  on  certain  feast  days,  sub- 
ject it  to  all  sorts  of  indignities,  winding  up  the 
ceremony  by  hanging  it  at  the  yard-arm. 

China. —  The  Chinese  guard  their  homes  from 
witchcraft  by  suspending  bunches  of  herbs  and 
magic  plants  over  the  door.  At  the  new  year 
the  Cantonese  clean  out  their  houses  and  post 
near  the  doors  a  pair  of  scrolls  made  of  red 
paper  (the  lucky  color)  bearing  an  inscription 
such  as  "Leaves  of  the  mo.xa,  like  a  banner, 
procure  a  hundred  blessings."  In  China  the 
peony  is  regarded  with  superstitious  reverence 
and  pride.  In  China,  too,  the  old  man  of  the 
moon  is  known  as  Yue-loa,  and  holds  the  reins 
of  marriages  among  mortals  in  his  hands.  The 
future  husband  and  wife  are  tied  together  by  an 
invisible  silken  cord,  which  is  only  severed  at 
death. 

Cuba. —  A  belief  very  prevalent  among  the 
common  people  is  that  the  rain  water  of  May 
has  pecidiar  beneficial  qualities  which  that  of  no 
other  time  possesses.  The  moonlight  in  Cuba 
seems  particularly  objectionable,  and  strangers 
are  warned  not  to  go  out  in  it  with  uncovered 
head,  and  not  to  go  out  in  it  at  all  if  it  can  be 
avoided ;  it  is  thought  that  this  light  brings  mauj 
evil  effects  and  not  under  any  circinnstances  will 
a  Cuban  sleep  in  its  rays  —  he  thinks  that,  among 
other  things,  it  will  draw  his  mouth  to  one  side 
of  his  face.  The  hooting  of  an  owl  is  taken  as 
a  very  bad  sign.  The  superstitious  Cuban  kills 
any  creature  of  this  kind  which  makes  weird 
sounds  near  his  home.  This  is  supposed  to 
break  the  spell,  and  it  is.  not  then  inevitable  that 
a  member  of  the  family  shall  meet  death  in  the 
near  future. 

Egyl't. —  When  Egypt  was  in  the  height  of 
her  power  her  people  worshipped  a  black  bull 
with  a  circular  white  spot  in  the  exact  centre  of 
his  forehead,  and  the  advent  of  such  a  creature 
in  any  herd  was  the  signal  of  wild  demonstra- 
tions. Even  as  late  as  the  time  of  Cleopatra 
such  animals  were  shod  with  gold  and  had  their 
horns  tipped  with  the  same  metal.  Herodotus 
tells  of  a  man  who  died  with  grief  because  he 
sold  a  cow  that  soon  after  became  the  mother 
of  a  black  bull  calf  marked  with  the  sacred  white 
circle  in  his  forehead.  In  modern  times  the 
Egyptian  housewives  mark  their  bread  loaves 
with  a  cross,  and  housemaids  insure  a  brisk 
kindling  of  a  newly  lit  fire  by  making  tlie  same 
sacred  sign  over  the  grate.  Tbe  sacred  ibis  of  the 
Egyptians  was  supposed,  from  the  color  of  its 
feathers,  to  symbolize  the  light  and  shade  of  the 
moon.  It  is  said  that  its  feathers  would  scare, 
and  even  kill,  the  crocodile.  'Jhe  bird  was  be- 
lieved to  deliver  Egypt  from  winged  and  other 
serpents  that  came  from  Arabia.  It  was  so 
deeply  venerated  that  it  entered  the  most  sacred 
temples  with  impunity,  and  to  kill  one,  even  by 
accident,  was  a' crime  punishable  with  death. 
After  death,  its  body  was  embalmed,  and  thou- 
sands of  their  remains  have  been  found  at 
Thebes,  at  Memphis  and  at  other  Egyptian 
cities. 

England. —  In  England  there  existed,  even  so 
late  as   the   i8th  century,  a   superstitious  belief 


that  a  man  condemned  to  be  hanged  could  es- 
cape that  undesirable  fate  provided  some  com- 
passionate woman  came  forward  at  the  foot  of 
the  gallows  and  expressed  her  willingness  to 
marry  him.  Superstition  has  always  clung  to 
the  cricket.  In  Hull  it  is  unlucky  to  kill  them, 
and  in  Lancashire,  it  is  said,  they  cut  holes  in 
the  worsted  stockings  of  those  members  of  a 
family  that  kill  them.  It  is  a  custom  in  many 
parts  of  England  and  the  Continent  to  announce 
to  the  bees  a  death  in  the  family,  especially  that 
of  the  master.  It  is  said  that  if  a  swarm  of  bees 
settle  on  the  dead  branch  of  a  live  tree  a  death 
will  occur  in  the  family  within  a  year.  In 
some  places  it  is  thought  unlucky  to  sell  them. 
They  are  given  away  for  another  gift.  It  was 
a  popular  superstition  in  Norfolk  that  whatever 
you  are  doing  the  first  time  you  hear  the  cuckoo, 
that  you  will  do  most  frequently  all  the  year. 
The  English  housewife  will  not  sweep  the  dirt 
out  of  the  front  door,  fearing  to  sweep  away  the 
fortune  of  the  house.  In  the  north  of  England, 
the  peasantry  do  not  favor  naming  a  child  from 
some  respected  ancestor ;  that  departed  worthy 
might  not  like  it.  In  the  same  locality  when 
the  dairy  maid  churned  for  a  long  time  without 
making  butter,  she  would  stir  the  cream  with  a 
twig  of  mountain  ash  and  beat  the  cow  with 
another,  thus  breaking  the  witch's  spell.  But 
to  prevent  accidents  of  this  nature  it  has  long 
been  customary  to  make  the  churn  staff  of  ash. 
Eor  the  same  reason  herd  boys  employ  an  ash 
twig  for  driving  cattle.  In  England  it  was 
thought,  and  not  many  years  ago,  that  oak 
trees  were  mysteriously  protected,  and  many 
superstitions  clung  round  the  sacred  tree.  The 
hawthorn  used  to  be  hung  up  at  the  entrances 
of  houses  in  May  to  guard  the  dwelling  from 
witches.  In  Devonshire,  it  is  considered  unlucky 
to  plant  a  bed  of  lilies  of  the  valley,  as  the  person 
who  does  so  will  die  in  the  course  of  the  next 
12  months. 

Fiji  Islands. —  In  the  mountain  country  of  the 
Fijis  there  is  prevalent  a  superstition  called  by 
the  natives  " Tuka."  The  priests  profess  to  pos- 
sess an  elixir  of  life,  which,  preventing  decay 
or  disease,  insures  to  faithful  disciples  of  this 
faith  everlasting  youth  and  vigor  and  a  robust 
enjoyment  of  life.  The  natives  who  give  their 
adherence  to  these  priests  (and  this  means  the 
giving  up  of  all  they  possess  to  them)  are  prom- 
ised the  life  of  immortal  youth,  the  immediate 
resurrection  of  their  ancestors,  vengeance  on  all 
their  enemies  and  oppressors,  whose  wives  and 
property  they  should  inherit,  together  with  all 
the  wealth  of  the  white  settlers,  these  latter  be- 
ing also  promised  to  them  for  domestic  slaves. 

France. —  Perhaps  the  most  genuine  of  all 
French  spread  superstitions  is  the  belief,  met  with 
through  all  tbe  south  of  France,  that  the  position 
of  a  drowned  body  may  be  discovered  by  a  float- 
ing loaf  of  bread.  Possibly  the  only  scientific 
basis  is  that  the  loaf  is  apt  to  be  carried  by  a 
current  of  water  just  as  a  body  is.  The  French 
peasant's  faith  in  fermented  grape  juice  is  truly 
beautiful.  If  his  children  are  stricken  with  the 
measles  he  gives  them  beakers  of  wine,  well 
sweetened  with  honey  and  highly  spiced  with 
pepper.  For  a  severe  cold  he  administers  a 
quart  of  red  wine  and  a  melted  tallow  candle 
mixed.  For  scarlet  or  brain  fever  he  gives  eggs, 
white  wine  and  soot,  well  beaten  together.  Not 
all    their    superstitions   are    curious  —  some    are 
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pathetic.  A  mother,  for  instance,  often  buries 
her  dead  child  with  its  favorite  toy,  or  her  own 
beautiful  hair  in  the  coffin,  "that  it  may  not  feel 
quite  alone."  Along  the  sea  coast,  unless  the 
waters  are  strewn  with  flowers  by  the  fisher- 
men's wives  and  daughters,  there  will  be  no  fish 
to  catch.  A  curious  superstition  which  is  cur- 
rent among  the  street  gamins  of  Paris  and  the 
large  cities  of  France,  is  that  which  makes  it 
unlucky  to  pass  a  priest.  To  break  the  ill  luck, 
the  passer  must  immediately  touch  a  piece  of 
iron.  Gamins  carry  in  their  pockets  pieces  of 
iron  to  touch,  but  none  of  them  seem  to  know 
the  wherefore. 

Germany.— Throughout  northern  Germany 
and  in  the  Low  Countries  the  stork  is  held  in 
beloved  reverence,  for  the  peasants  believe  that 
where  the  stork  has  its  brood  no  fire  can  ever 
come.  There  is  a  German  belief  that  any  one 
who  during  his  lifetime  may  have  made  cats  his 
enemies,  is  certain  to  be  accompanied  to  the 
grave  amidst  a  storm  of  wind  and  rain.  It  is 
said  to  indicate  good  luck  to  have  a  spider  spring 
his  web  downward  toward  you,  but  bad  luck 
when  he  rises  toward  you.  If  one  has  a  four 
leaved  clover,  and  carries  it  about  on  Christmas 
eve  it  is  believed  the  owner  has  the  power  to  see 
witches.  In  Germany  the  apple  has  been  deemed 
aotent  against  warts.  In  Pomerania  it  is  eaten 
on  Easter  morning  as  a  preventive  of  fever. 
«If  on  Christmas  night,"  says  a  German  proverb, 
*the  wine  ferments  heavily  in  the  barrels  a  good 
wine  year  is  to  follow." 

Greece. —  Before  a  Greek  selects  the  day  for 
his  wedding  he  observes  most  minutely  every 
omen,  and  with  prayer  and  fasting  ana  sacri- 
fice, takes  every  precaution.  The  Grecian  mother, 
before  putting  her  child  in  its  cradle,  turns  three 
times  around  before  the  fire  while  singing  her 
favorite  song,  to  ward  off  evil  spirits. 

Hazvaii. —  In  the  Haw^aiian  Islands  the  super- 
stition that  the  Kanaka  holds  dearest  is  that  con- 
cerning the  power  of  the  Kahuna,  or  native  witch 
doctor.  This  power  is  almost  limitless.  If  a 
native  in  any  way  offends  a  Kahuna  he  is  in 
deadly  fear  that  he  will  be  condemned  to  die,  and 
he  immediately  hunts  up  a  Kahuna  higher  in 
rank  than  the  one  whom  he  has  offended  and 
asks  to  have  the  curse  offset  and  neutralized. 

Iceland. —  The  Icelanders  have  a  superstition 
which  they  call  "Skipamal,"  or  the  speaking  ship. 
They  conceive  that  utterances  came  forth  from 
the  motionless  hulls  of  vessels ;  but  few  can  un- 
derstand  the   strange   language. 

India. — The  natives  of  India  have  many  curi- 
ous beliefs  and  superstitions,  some  of  which  are 
essentially  Oriental  in  their  nature.  The  Hindus 
think  it  brings  a  person  Ul  luck  to  be  openly  ad- 
mired or  praised,  and  if  you  should  praise  or 
even  look  too  admiringly  at  a  child  the  mother 
will  hastily  withdraw  't  from  notice,  and  either 
beat  it  or  say  something  disparaging  of  it  in 
order  to  counteract  your  ill-omened  admiration 
and  avert  the  jealousies  of  the  gods.  In  Bur- 
ma it  is  rather  a  suspicious  thing  to  give  money 
for  a  charitable  obiect.  It  is  supposed  to  mean 
that  the  donor  has  been  very  wicked  and  is  de- 
sirous to  make  amends.  The  Hindu  troubled 
with  a  wart  looks  at  the  new  moon,  picks  up  a 
pinch  of  dust  from  beneath  his  left  foot,  rubs 
the  wart  with  it  —  and  when  the  moon  goes  so 
does  the  wart.  In  India  one  may  observe  the 
quasi  sign  of  the  cross  which  a   Hindu  makes 


should  he  chance  to  sneeze  while  performing  his 
morning  ablutions  in  the  Ganges.  Having 
touched  his  forehead,  nose,  chin  and  cheeks  with 
the  tip  of  his  finger,  he  re-commences  his  pray- 
ers from  the  very  beginning,  and  will  do  so  as 
often  as  they  are  interrupted. 

Ireland. —  The  Irish  peasant  is  subject  at  all 
seasons  to  the  sense  of  shadowy  supernatural 
agencies.  But  at  no  other  time  is  his  helplessness 
against  such  fateful  and  inexorable  agencies 
brought  home  to  him  as  in  Lent.  Moreover  at 
this  time  the  auguries  and  omens  assume  an  es- 
pecially depressing  complexion.  Thus  the 
"keen"  of  the  Banshee,  always  an  eerie  pre- 
sager  of  death,  when  it  occurs  during  Lent  has 
the  gloomy  significance  of  a  double  funeral. 
Peasant  mothers  in  Ireland  still  carry  their  chil- 
dren to  holy  wells  where  the  little  ones  are 
made  to  creep  on  hands  and  knees  beating  their 
infant  breasts  the  while  they  pray  and  plead  for 
Lenten  mercy  on  their  own  and  the  manifold 
sins  and  wickedness  of  their  fellows,  and  are 
bathed  in  the  blessed  water  which  is  credited 
with  a  miraculous  power  of  averting  sickness  and 
washing  away  sin.  The  ceremony  is  completed 
by  tying  to  a  tree  in  the  neighborhood  of  these 
consecrated  springs,  shreds  of  colored  rag  as  a 
thank-offering  and  propitiation  to  the  particular 
patron  saint  who  is  believed  to  preside  over  the 
birth  of  the  child  and  to  hold  its  future  in  his 
keeping.  The  people  in  the  south  of  Ireland  are 
particularly  fearful  of  the  robin  entering  their 
houses,  for  they  say  that  it  is  always  a  certain 
prognostic   of  severe   snows   and   frosts. 

Isle  of  Man. —  One  of  the  superstitious  cus- 
toms in  Manxland  is  for  the  family  on  stormy 
nights  to  retire  to  rest  at  a  very  early  hour,  so 
that  the  good  fairies  may  unobserved  enter  to 
find  shelter  and  repose. 

Italy. —  In  Italy  the  snake  is  invulnerable  ex- 
cept during  the  full  vintage  of  the  moon  when 
the  serpents  are  believed  to  become  drunken  on 
the  vineyards,  and  may  be  slain.  The  slaying  of 
one  of  these  serpents,  though,  would  be  the  call- 
ing down  on  the  head  of  the  slayer  and  his  fam- 
ily forever  some  terrible  plague.  The  supersti- 
tion about  snakes  as  guardians  of  buried  treasure 
seems  to  be  a  favorite  one  with  the  Italian 
peasantry;  for  they  believe  that  all  snakes  hover 
about  where  such  treasures  are.  In  Sicily  the 
time-honored  superstition  of  the  "Evil  Eye"  is 
still  so  widely  spread  throughout  the  island, 
even  among  the  upper  classes,  that  no  one  who 
does  not  wear  a  charm  is  considered  safe.  A 
Venetian  superstition  is  that  the  young  girl  across 
whose  feet  dirt  is  swept  will  never  get  married. 
The  periwinkle  has  in  Italy  gained  for  itself 
the  name  of  Death's  flower,  from  the  ancient  cus- 
tom of  raising  it  for  garlands  when  an  infant 
died. 

Japan. —  Japanese  sailors  think  it  a  good 
omen  to  cross  the  bows  of  a  foreign  vessel  and 
frequently  they  run  into  considerable  danger  in 
order  to  do  it.  The  Japanese  have  some  curious 
ideas  about  their  finger  nails.  One  of  them  is  to 
the  effect  that  they  must  not  be  cut  before  start- 
ing on  a  journey,  lest  disgrace  befall  the  person 
before  he  reaches  his  destination.  Neither  should 
they  be  cut  at  night,  lest  cat's  claw'S  should  grow 
out.  To  throw  nail  parings  into  the  fire  is  to 
invite  some  great  calamity.  If,  while  trimming 
the  nails,  a  piece  should  fall  into  the  fire,  the 
person   will    soon    die.     They   are   superstitious 
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about  many  flowers  and  will  have  none  of  them. 
Many  favorites,  as  the  orchid,  gentian,  daphne, 
and  azalia,  are  utterly  prohibited  for  felicitous 
occasions.  There  is  also  with  them  an  aristocracy 
of  flowers  most  sharply  defined.  The  iris  is  of 
princely  dignity,  but  because  of  its  purple  color 
must  not  be  used  for  weddings.  Some  flowers  in 
themselves  are  regarded  as  being  of  ill  omen. 
Such  is  the  camellia,  for  instance,  which  is  neg- 
lected because  its  red  blossoms  fall  off  whole 
in  a  manner  which  reminds  them  of  decapitated 
heads. 

Java. —  When  search  is  made  for  the  body  of 
a  drowned  person  a  live  sheep  is  thrown  into  the 
water  and  is  supposed  to  indicate  the  position 
of  the  body  by  sinking  near  it. 

Mexico. —  In  Mexico  the  Indian  carnation 
bears  the  name  of  the  flower  of  the  dead,  and 
when  a  virgin  dies  it  is  customary  for  a  young 
woman  to  carry  a  garland  of  flowers  and  sweet 
herbs  in  front  of  the  coffin.  The  high  priest  of 
the  ancient  Mexicans  gave  aloe  leaves,  traced 
over  with  sacred  characters,  to  people  going 
among  volcanoes,  to  protect  them  from  the  inci- 
dent dangers. 

Noi'zuay. —  Norwegian  sailors  believe  in  the 
existence  of  a  heck  or  merman,  a  sea  animal  rep- 
resented as  having  a  fish  body  with  the  head  of  a 
man  and  the  flowing  ringlets  of  a  boy.  The  mer- 
man sits  upon  the  waves,  plays  the  harp  and  fol- 
lowing the  example  of  many  of  the  Norse  fisher- 
men, wears  a  red  cap.  It  is  never  seen  more  than 
once  in  seven  years,  and  no  matter  how  many 
vessels  appear  in  its  sight  they  all  must  inevitably 
perish.  A  curious  custom  is  practised  in  Nor- 
way, where  those  in  search  of  a  drowned  body 
row  to  and  fro  with  a  cock  in  the  boat,  fully 
expecting  that  the  bird  will  crow  when  the  boat 
reaches  the  spot  where  the  corpse  lies. 

Persia. —  In  Persia  the  crowing  of  a  cock  is 
the  sign  of  some  event  affecting  the  family,  and 
the  master  of  the  house  hastens  to  feel  the 
bird's  feet.  If  they  are  cold  it  is  a  premonition 
of  death  ;  but  if  they  are  warm  the  sign  is  pro- 
pitious, and  the  master  rejoices  in  coming  good 
fortune. 

Peru. — To  procure  rain  the  Peruvians  used 
to  set  a  black  sheep  in  a  field,  pour  chica  over 
it  and  give  it  nothing  to  eat  till  rain  fell. 

Philil'pine  Islands. —  In  the  interior  moun- 
tain districts  the  natives  have  gods  innumerable ; 
gods  of  the  air,  of  the  water,  and  in  fact  of 
everything  imaginable.  When  sickness  or  death 
approaches,  the  witch  or  sorceress  of  the  village 
is  called  in.  An  ox  and  a  pig  are  killed ;  she 
places  the  reeking  skull  of  the  pig  over  her  own 
head  and  works  herself  into  a  frenzy  of  invoca- 
tion. The  spirits  of  the  dead  receive  special 
honors,  and  sacrifices  are  made  in  their  behalf. 
Many  curious  demons  and  hobgoblins  abound  in 
Philippine  superstition,  too  numerous  to  be  de- 
scribed  in   detail. 

Poland. —  Poland  has  a  wealth  of  inimal  su- 
perstitions. The  goat  is  there  considered  the 
best  harbinger  of  luck,  while  the  wolf,  crow  and 
pigeon  are  looked  upon  as  unlucky.  The  skin 
of  a  cat  worn  on  the  chest  is  alleged  to  cure 
consumption. 

Romany. —  The  people  of  the  gypsy  tribe  be- 
lieve that  a  coin  or  shell  or  pebble  carried  by  a 
person  becomes  imbued  with  his  or  her  person- 
ality. For  that  reason  the  Maria  Theresa  dollar 
is  sought  after  by  Romany  people  throughout  the 
Vol.  14 — 60 


world.  In  all  lands  this  piece  of  money  is  held 
in  high  esteem  for  magical  purposes.  The  gyp- 
sies believe  that  witches  use  egg  shells  to  make 
plates,  pots  and  dishes  to  feed  out  of  at  their 
banquets. 

Rumania. —  Rumanian  mothers  tie  red  rib- 
bons around  the  ankles  of  their  children  to  pre- 
serve them  from  harm. 

Russia. —  Superstition  has  always  found  a 
place  in  Russia.  The  Russian  General  Skobeleff 
would  never  ride  in  battle  any  other  horse  than 
a  gray  one,  since  it  was  on  a  gray  horse  that 
he  fought  his  first  battle  (in  the  late  Russian 
war)  and  he  believed  that  it  would  be  fatal  to 
him  to  change  afterward.  The  primitive  Rus- 
sians place  a  certificate  of  character  in  a  dead 
person's  hands,  which  is  to  be  given  to  Saint 
Peter  at  the  gates  of  heaven. 

Samoa. —  The  natives  of  Samoa,  in  order  to 
secure  the  admission  of  a  departed  spirit  to  the 
joys  of  their  paradise,  wreathe  the  head  of  the 
corpse  with  flowers,  and  offer,  as  the  Chinese  do, 
a  baked  pig  to  their  god  in  the  name  of  the  de- 
parted. 

Scotland. —  In  Scotland  it  is  considered  un- 
lucky for  the  mother  and  her  baby  to  go  out  of 
doors  until  the  child  is  baptized;  to  be  engaged 
with  a  ring  containing  either  opals  or  emeralds ; 
for  lovers  to  give  either  a  Bible  as  a  present  be- 
fore marriage;  to  be  married  in  a  month  where 
the  letter  A  is,  such  as  May ;  unlucky  for  any  of 
the  wedding  guests  to  be  dressed  in  green  or 
black ;  a  crepe  bonnet,  or  a  band  on  a  gentleman's 
hat ;  these  accidents  entail  lifelong  misery  to  the 
newly  married  couple.  A  young  woman  who 
tries  on  a  widow's  cap  is  sure  to  be  a  widow  after 
marriage.  It  is  unlucky  to  try  on  your  bridal 
dress  before  the  bridal  day;  to  see  your  future 
husband  on  the  day  of  the  marriage  until  the 
ceremony.  To  bring  flowering  hawthorn  into 
a  house  denotes  a  death  in  the  family.  In 
Scotland  all  salt  cellars  should  be  full  on  New 
Year's  Day.  Otherwise  the  household  having 
the  empty  cellars  will  suffer  want  during  the 
ensuing  year.  In  Scotland  to  pass  a  bare- 
footed woman  before  going  on  board  ship  will 
result  in  scaring  the;  fish  away,  and  men  bear- 
ing the  names  of  Rosse,  Fullie  and  White  must 
never  be  on  a  fishing  boat  at  the  same  time  for 
the  combination  will  "hoodoo"  the  catch.  Scotch 
sailors  will  not  speak  of  a  four-footed  animal 
while  on  the  ocean. 

Solomon  Islands. — The  savages  of  these  is- 
lands believe  that  the  world  is  a  cocoanut  shell 
of  enormous  dimensions,  at  the  top  of  which  is  a 
single  aperture  communicating  with  the  upper 
air,  where  human  beings  dwell.  At  the  very 
bottom  of  this  imaginary  shell  is  a  stem  grad- 
ually tapering  to  a  point  which  represents  the 
beginning  of  all  things.  This  point  is  a  spirit 
or  demon  without  human  form,  whose  name  is 
"Root  of  All  Existence."  By  him  the  entire 
fabric  of  creation  is  sustained.  In  the  interior 
of  the  cocoanut  shell,  at  its  very  bottom,  lives  a 
female  demon.  So  narrow  is  the  space  into 
which  she  is  crowded  that  she  is  obliged  to  sit 
forever  vi-ith  knee  and  chin  touching.  Her  name 
is  "The  Very  Beginning,"  and  from  her  are 
sprung  numerous  spirits.  They  inhabit  five  dif- 
ferent floors,  mto  which  the  great  cocoanut  is 
divided.  From  certain  of  these  spirits  mankind 
is  descended.  The  islanders,  regarding  them- 
selves as  the  only  real  men  and  women,  were 
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formerly  accustomed  to  regard  strangers  as  evil 
spirits  in  the  guise  of  humanity,  whom  they 
killed  when  they  could,  offering  them  as  sac- 
rifices. 

Spain. —  The  Spaniards  never  put  the  left 
foot  down  first  when  stepping  on  board,  for  to 
do  this  will  surely  bring  disaster.  Spaniards,  in 
the  i6th  century,  believed  that  spiders  indicated 
gold  where  they  were  found  in  abundance.  In 
Spain  the  new  born  infant's  face  is  swept  with 
a  pine  bough  to  bring  good  luck. 

Sweden. —  In  Sweden  it  is  unlucky  to  kill  a 
stork,  a  robin  or  a  swallow.  If  one  kills  a 
wren  he  will  break  a  bone  before  the  year  is  out. 
It  is  also  unlucky  to  kill  a  martin.  Many  ani- 
mals possess  the  power  of  curing  diseases. 
Three  hairs  taken  from  the  "cross"  of  an  ass, 
that  is  the  mark  running  up  the  back  and  out  at 
right  angles  over  the  shoulders,  will  cure  whoop- 
ing-cough, but  the  ass  will  die.  Another  sure 
cure  for  whooping-cough  can  be  obtained  by 
asking  and  following  the  advice  of  a  man  riding 
a  piebald  horse.  Swedish  sailors  will  not  men- 
tion the  name  of  the  port  for  which  they  are 
bound. 

Switserland. —  If  a  huntsman,  on  going  out 
in  the  morning,  sees  a  fox  cross  his  path,  or 
meets  an  old  woman  or  friar,  he  immediately  re- 
turns home  again ;  as  he  is  persuaded  that,  in  the 
first  instance,  he  will  meet  with  no  game,  and  in 
the  other  that  he  will  shoot  a  man  hidden  in  the 
leaves,  or  do  some  other  irreparable  mischief. 
In  the  Alps  the  mountaineers  believe  that  if  the 
cuckoo  sing  in  the  direction  of  the  north,  it 
will  rain  the  next  day ;  but  if  toward  the  south, 
the  weather  will  be  fine.  In  the  Tyrol  if  a 
youngster  look  pale  and  sickly  his  parents  sus- 
pect that  the  moon-rays  must  have  found  their 
way  into  his  bedchamber. 

Turkey. —  In  Turkey  if  a  cat  enters  a  cham- 
ber where  a  person  is  dying,  and  manages  to 
pass  over  his  or  her  body  before  being  driven 
from  the  room,  both  the  dying  person  and  the 
cat  become  vampires,  and  live  ever  after  by  suck- 
ing the  blood  from  living  people.  If  one  finds 
a  piece  of  bread  lying  upon  the  ground  he  must 
pick  it  up,  kiss  it  and  carry  it  until  he  finds  a 
hole  into  which  it  can  be  inserted.  To  step  upon 
a  piece  of  bread,  or  to  leave  it  lying  upon  the 
ground,  is  one  of  the  unpardonable  sins,  and 
dooms  the  offender  to  the  third  hell,  where  he  is 
perpetually  gored  by  an  as.  that  has  but  a  single 
horn,  and  that  in  the  centre  of  his  forehead. 
The  Turk  is  convinced  that  misfortune  hovers 
nigh  when  he  sees  a  rose  leaf  fall  to  the  ground, 
and  many  people  pay  particular  attention  to  the 
flowers  and  leaves  which  are  decaying,  gathering 
them  carefully  to  prevent  them  from  dropping. 

United  States. —  In  Michigan  a  double  cedar 
knot  is  carried  in  the  pocket  to  cure  rheumatism, 
and  in  New  Hampshire  a  man  carries  a  gall  from 
the  stems  of  goldenrod  for  the  same  disease. 
Hickory  nuts,  the  buckeye,  and  its  cousin,  the 
horse  chestnut,  which  brings  good  luck  in  New 
Jersey,  are  other  foes  to  rheumatism  in  different 
localities.  Some  people  wear  a  strange  ring 
made  of  a  potato  with  a  hole  bored  through  it 
for  rheumatism,  and  others  carry  a  plain  potato 
in  the  pocket.  The  charm  is  more  potent  if  the 
potato  has  been  stolen.  According  to  a  Maine 
belief,  a  nutmeg  pierced  and  hung  on  a  string 
around  the  neck  prevents  boils,  croup  and  neu- 
ralgia.    In  some  parts  of  Massachusetts  the  cows 


are  believed  to  forecast  the  future,  and  if  they 
*moo"  after  midnight  it  is  a  warning  of  an  ap- 
proaching death  in  the  family.  Among  the  West 
Virginia  mountaineers  the  crowing  of  the  cock 
before  the  door  tells  of  coming  company.  It  is 
believed  on  Cape  Cod  and  in  many  other  dis- 
tricts along  the  New  England  coast  that  a  sick 
man  cannot  die  until  the  ebb  tide  begins  to  run. 
In  New  England  the  sailors  carry  as  a  talisman 
a  bone  taken  from  a  living  turtle,  a  pebble  from 
a  fishhawk's  nest,  or  a  small  bone  from  the  head 
of  a  cod.  In  Connecticut  the  belief  holds  that 
beans  and  potatoes  must  be  planted  in  the  old  of 
the  moon  to  prevent  them  running  to  vines.  In 
Texas  superstitious  people  carry  a  small  bone 
from  a  fish's  head,  but  the  luck  only  comes  after 
the  charm  has  been  lost.  See  also  Amulet; 
Divination" ;  Folklore;  Hoodoo;  Legend;  M.\s- 
cot;  Mythology;  Omen;  Talisman;  Witch- 
craft, ETC. 

Will  M.  Clemens, 
Editorial  Staff,  ^Encyclopedia  Americana.^ 

Suppe,  soop-pa',  Franz  von,  Austrian 
opera  composer;  b.  Spalato  l8  April  1820;  d. 
Vienna  21  May  1895.  His  musical  ability  early 
manifested  itself,  and  when  he  was  but  15  years 
old  he  composed  a  mass  which  was  sung  at 
the  Franciscan  church  at  Zara.  His  first  opera, 
'Sommcrnachtstraum,'  appeared  in  1844.  His 
best  known  works  are  the  operas  'Fatinitza* 
and  'Boccaccio,'  and  his  overture  *Poet  and 
Peasant.'  He  was  for  many  years  Kapellmeis- 
ter at  Vienna. 

Sup'ple-jack,  the  popular  name  given  to 
various  strong  twining  shrubs,  for  example,  cer- 
tain West  Indian  species  of  Paullinia  and  Scr- 
jania  which  furnish  walking-sticks ;  or  Cardio- 
spcrmiim  grandiAorxim,  or  the  high-climbing 
shrubby  Bercliemia  scandcns.  This  last  is  found 
in  the  southeastern  United  States,  and  has 
tough,  terete  branches,  oval  leaves,  small  green- 
ish flowers  in  panicles,  and  oval  purple  drupes, 
which  render  it  conspicuous  in  autumn.  The  ■ 
supple-jacks  of  Australia  are  climbing,  woody 
varieties  of  Clematis  aristala,  and  that  of  New 
Zealand  is  one  of  the  largest  brambles  known 
(Rubits  australis),  reaching  to  the  tops  of  the 
tallest  trees.  It  is  also  called  the  New  Zealand 
lawyer. 

Supplementary    Proceedings    are    in    the 

nature  of  a  civil  and  equitable  action  whereby 
property  of  a  judgment  debtor  may  be  reached, 
where  said  property  cannot  be  taken  under 
the  usual  process  of  execution;  its  object  pri- 
marily is  to  discover  the  property  of  a  judg- 
ment debtor,  which  is  subject  to  execution,  and 
to  learn  if  the  debtor  possesses  or  controls  any 
property,  which  is  applicable  to  the  satisfac- 
tion of  the  judgment.  Any  creditor  who  has 
reduced  his  claim  to  a  judgment  and  issued 
execution  thereon,  may  institute  supplementary 
proceedings,  and  the  first  creditor  who  does  so 
and  prosecutes  the  proceeding  with  due  dili- 
gence obtains  a  prior  lien  on  the  assets  of  the 
debtor.  Supplementary  proceedings  exist  and 
are  regulated,  according  to  the  statutes  in  each 
State,  some  jurisdictions  afford  much  the  same 
remedy  through  other  means ;  many  States  do 
not  allow  the  remedy  against  corporations.  Or- 
ders for  examination  in  supplementary  pro- 
ceedings are  granted  by  a  judge  having  juris- 
dictions according  to  the  statutes  under  which 
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the  right  to  maintain  the  proceeding  is  derived 
and  may  be  held  before  a  judge  or  referee  ap- 
pointed for  the  purpose ;  this  order  must  be 
served  upon  the  person  to  be  examined  and  it 
may  be  set  aside  on  account  of  any  defect  but 
otherwise  must  be  complied  with.  If,  from  the 
examination,  it  appears  that  the  judgment 
debtor  has  in  his  possession  or  under  his  con- 
trol property  or  money  by  which  a  judgment 
may  be  satisfied,  the  judge  may,  in  his  discre- 
tion, direct  the  debtor  or  person  holding  said 
property  for  him  to  deliver  the  property  to  a 
receiver  for  the  purpose  of  applying  same  to 
the  judgment.  One  who  disregards  or  disobeys 
the  orders  of  the  judge  in  these  proceedings 
is  subject  to  punishment  for  contempt. 

Supplicants,  the  name  assumed  by  the 
petitioners  against  the  introduction  of  Arch- 
bishop Laud's  Service  Book  and  the  Book  of 
Canons  into  the  Church  of  Scotland :  as  their 
petition  had  no  effect  the  Supplicants  in  163S 
signed  the  National  Covenant  and  Confession 
of  Faith,  which  that  year  were  ratified  by  the 
General  Assembly :  thereafter  they  were  known 
as  Covenanters  (q.v.). 

Suppository,  a  medicinal  compound  pre- 
pared m  the  form  of  a  cone,  sphere,  or  cylin- 
der, for  introduction  into  the  rectum,  urethra, 
or  vagina,  there  to  be  dissolved  (melting  grad- 
ually by  the  heat  of  the  body)  for  the  purpose 
intended,  as  action  on  inflamed  mucous  mem- 
brane, evacuation  of  the  bowel,  etc.  Cocoa- 
butter  is  the  basis  of  suppositories,  and  among  the 
usual  ingredients  are  opium,  belladonna,  lead, 
carbolic  acid,  cocaine,  and  other  substances. 

Suppura'tion,  a  morbid  process  in  animal 
tissues  w^iich  gives  rise  to  the  formation  of 
pus.  It  is  one  of  the  destructive  terminations 
of  inflammatory  action.  The  inflammatory  leu- 
cocytes, instead  of  developing  into  fibre-cells 
and  forming  tissue,  become  developed  into  pus- 
globules,  and  the  exudation  breaks  down  more 
or  less  completely  into  a  creamy  fluid  called 
pus,  which  consists  of  these  globules  floating  in 
scrum,  the  liquor  puris.  Pus-globules,  as  seen 
out  of  the  body,  are  but  little  different  in  ap- 
pearance from  leucocytes.  The  leucocyte,  when 
treated  with  acetic  acid,  displays  the  appearance 
of  a  nucleus  in  its  interior,  that  appearance 
being  usually  regarded  as  the  result  of  a  shrink- 
ing "of  the  protoplasm  of  which  it  is  composed. 
The  pus-globule  shows  more  distinct  trace  of 
a  membrane,  and  is  frequently  many-nucleated 
when  treated  with  acid,  a  condition  which 
Rindfleisch  regards  as  indicating  a  tendency 
to  degenerate  and  break  down.  Many  of  the 
corpuscles  of  pus  display  no  difference  in  char- 
acter from  the  blood-leucocytes,  having  only 
single  nuclei,  showing  the  same  amoeboid  move- 
ments, and  being  in  fact  obviously  the  same 
things  both  in  structure  and  function.  This 
should  be  borne  in  mind  in  connection  with 
the  fact  that  suppuration  is  not,  in  most  cases, 
wholly  a  destructive  process,  but  serves  also 
as  one  of  the  usual  modes  of  repair.  The  re- 
sult of  the  process  of  suppuration  is  thus  two- 
fold, being  in  part  destructive  and  in  part 
constructive.  Suppuration  in  the  interior  of  the 
body  usually  terminates  in  the  formation  of  an 
abscess;  but  in  some  cases  the  matter  is  difTused 
through  the  interstices  of  the  part,  and  is 
termed  diflfuse  inflammation. 


Supralapsarians,  sii"pra-lap-sa'ri-anz,  those 
Calvinislic-  theologians  who  maintain  the  strict 
doctrines  of  Predestination,  Election  of  Grace 
and  Reprobation,  namely,  that  the  Creator  for 
his  own  glory  decreed  the  fall  of  man  and  the 
consequent  introduction  of  sin  into  the  world ; 
and  that  the  election  of  some  to  life  everlasting 
and  the  damnation  of  others  was  made  "beyond" 
(or  before,  supra)  Adam's  fall,  and  was  in  no 
way  consequent  on  it  or  dependent  on  it.  See 
Predestin-xtion. 

Supranat'uralism.    See  Supernaturalism. 

Suprare'nal  Capsules,  two  glandular  bodies 
situated  at  the  front  portion  of  the  upper  end 
of  each  kidney.  They  are  generally  classified 
with  the  spleen  and  similar  structures  as  duct- 
less glands.  Each  suprarenal  capsule  exhibits  a 
yellowish  color.  That  of  the  right  kidney  is 
somewhat  of  triangular  shape,  the  left  being  of 
somewhat  crescentic  form.  In  some  cases  these 
bodies  may  be  hardlj'  recognizable  on  account 
of  their  minute  size.  Their  average  weight  is 
from  one  to  two  drams.  Each  capsule  is  con- 
nected to  its  kidney  by  areolar  tissue  only,  no 
vascular  or  other  connections  existing  between 
the  glands ;  and  neither  capsule  has  any  outlet 
or  excretory  duct.  They  lie  behind  the  peri- 
toneum, or  lining  membrane  of  the  abdomen, 
the  front  surface  of  the  right  suprarenal  capsule 
being  in  contact  with  the  under  surface  of  the 
liver,  the  same  surface  of  the  left  being  in  rela- 
tion with  the  pancreas  and  spleen.  The  capsules 
derive  their  blood  from  the  aortic,  renal,  and 
phrenic  arteries,  and  return  their  blood  by  the 
suprarenal  vein,  which  receives  its  blood  from 
the  net-work  of  the  medullary  portion,  and  also 
partly  from  the  cortical  substance  of  the  organ. 
The  nerves  of  the  suprarenal  capsules  are  nu- 
merous, and  are  branches  of  the  solar  and  renal 
plexuses  and  of  the  phrenic  and  pneumogastric 
trunks.  The  suprarenal  capsules  are  present  in 
all  mammals,  and  are  largest  in  Rodcntia,  and 
smallest,  proportionally,  in  the  whales,  in  which 
they  are  lobulated  or  divided  into  lobes.  In 
birds  they  are  of  small  size,  and  exist  generally 
on  the  inner  aspects  of  the  kidneys.  In  sharks 
they  exist  as  a  single,  long,  lobular  organ  lying 
behind  the  kidneys ;  and  in  frogs  and  toads  they 
appear  as  yellowish  patches  on  the  kidney. 
They  are  also  lobular  in  sturgeons  and  other 
fishes,  and  in  newts  and  Urodcla  generally. 
That  these  bodies  may  have  some  important  func- 
tion to  discharge  in  connection  with  the  blood- 
circulation  of  the  embryo  is  a  highly  reasonable 
suggestion ;  but  further  than  this  general  state- 
ment physiology  cannot  certainly  proceed. 
Facts  of  much  interest  in  connection  with  these 
bodies,  however,  have  been  observed  in  cases  of 
Addison's  disease  (q.v.).  The  actual  diseases 
to  which  these  bodies  are  liable,  consist  of  hyper- 
trophy or  enlargement,  atrophy  or  wasting, 
tuberculous  degeneration,  fatty  disease,  and  oc- 
casionally cancerous   infiltration. 

Supremacy,  Royal,  as  a  term  in  English 
law,  is  practically  restricted  to  denote  the  au- 
thority of  the  crown  in  matters  ecclesiastical. 
After  the  abolition  of  the  papal  supremacy  at  the 
English  Reformation,  the  royal  supremacy  was 
affirmed  by  various  acts  under  Henry  VIII.  and 
Elizabeth,  all  enforcing  an  oath  of  supremacy. 
The  oath  was  taken  by  holders  of  public  offices 
along  with  the  oath  of  allegiance,  and  afterward 
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with  that  of  abjuration,  until  the  three  were 
consolidated  in  one.  The  revised  oath  of  al- 
legiance imposed  upon  members  of  parliament 
does  not  expressly  affirm  the  royal  supremacy  in 
ecclesiastical  matters. 

Supreme  Court  of  the  District  of  Colum- 
bia.   See    Court. 

Supreme  Court  of  Judicature,  a  legal  tri- 
bunal in  which  are  united  all  the  higher  courts 
of  justice  in  England,  exclusive  of  the  appellate 
jurisdiction  of  the  House  of  Lords  and  of  the 
privy-council.     See  Court. 

Supreme  Court  of  the  United  States,  The, 
is  a  cardinal  feature  of  our  Federal  representa- 
tive government,  balancing  and  harmonizing  all 
its  parts,  a  tribunal  vi'hich  has  received  the 
general  approval  and  admiration  of  foreign 
jurists  and  statesmen,  and  commands  the  uni- 
versal respect  and  confidence  of  the  people  for 
whom  it  administers  justice.  The  Federal  Con- 
vention of  1787,  which  framed  our  Constitution 
and  created  this  unique  tribunal,  was  composed 
mostly  of  members  of  the  legal  profession, 
which  has  always  in  America  been  the  chief 
nursery  of  statesmen ;  but  Washington,  the 
soldier,  presided,  and  Franklin,  the  philosopher, 
advised  at  every  step.  The  members  of  the 
Convention  were  undoubtedly  chosen  from  the 
best  qualified  men  that  the  country  could  furnish 
for  the  momentous  work  which  was  set  before 
them,  and  their  merits  have  been  so  universally 
recognized  that  I  need  not  repeat  any  of  the 
emphatic  tributes  which  many  great  Englishmen 
have  paid  to  the  results  of  their  labors.  Their 
work  was  finished  in  four  months'  secret  session 
at  Philadelphia,  but  most  of  them  had  been  in 
training  for  it  through  twenty  long  years  of 
trial  and  trouble.  From  1765,  the  time  of  the 
passage  of  the  Stamp  Act,  which  was  passed 
through  both  Houses  of  Parliament  with  little 
opposition,  the  colonists,  and  especially  the 
lawyers  of  the  Colonies,  had  been  careful  and 
earnest  students  of  the  principles  of  free  gov- 
ernment. 

In  1774,  having  exhausted  in  vain  all  appeals 
toKing  and  Parliament  for  a  redress  of  their 
grievances,  they  sent  delegates  to  a  Continental 
Congress  to  deliberate  on  the  state  of  public 
affairs,  and  in  this  Congress,  which  lasted  for 
seven  years,  many  of  the  future  framers  of  the 
Constitution  who  were  members  of  it  found  a 
most  instructive  school  of  statesmanship,  and 
constantly  devoted  themselves  to  the  social  and 
political  education  of  the  colonists  in  matters 
of  government  and  of  public  law  and  popular 
rights.  In  1776,  as  the  representatives  of  the 
United  States  of  America  in  General  Congress 
assembled,  appealing  to  the  Supreme  Judge  of 
the  world  for  the  rectitude  of  their  intentions, 
they  did,  "in  the  name  and  by  the  authority  of 
the  good  people  of  the  Colonies,  solemnly  pub- 
lish and  declare  that  these  United  Colonies  are, 
and  of  right  ought  to  be,  free  and  independent 
States;  that  they  are,  and  of  right  ought  to  be, 
absolved  from  all  allegiance  to  the  British 
Crown ;  and  that  all  political  connection  between 
them  and  the  State  of  Great  Britain  is.  and 
ought  to  be,  totally  dissolved."  They  declared 
"'that  as  free  and  independent  States  they  have 
full  power  to  levy  war,  conclude  peace,  contract 
alliances,  establish  commerce,  and  to  do  all 
other  acts  and  things  which  independent  States 
may  of  right  do.*  and  for  the  support  of  this 


declaration,  with  a  firm  reliance  on  the  protection 
of  Divine  Providence,  they  mutually  pledged  to 
each  other  their  lives,  their  fortunes,  and  their 
sacred  honor.  From  the  hour  of  the  Declara- 
tion, the  men  who  made  it,  and  all  the  other 
statesmen  of  the  Colonies,  had  to  give  renewed 
and  constant  study  to  the  whole  science  of  gov- 
ernment. As  they  proved  able  by  force  of  arms 
to  make  good  this  declaration,  the  United 
Colonies  became  from  its  date  a  new  nation, 
over  which  Congress,  by  general  consent  and 
acquiescence,  exercised  the  powers  of  a  general 
government,  for  all  the  purposes  of  the  very 
serious  exigency  w'hich  had  called  it  into  exist- 
ence. But  it  was  a  government  by  Congress 
only,  with  feeble  and  undefined  powers,  without 
an  executive,  and  w'ithout  a  judiciary.  While 
the  war  lasted  it  barely  sufficed,  and  afltorded 
daily  object  lessons  of  its  own  defects,  and  of 
what  was  required  for  a  better  government 
when  better  days  should  come. 

The  several  individual  States,  being  absolved 
from  the  royal  charters  under  which  they  had 
before  practically  managed  their  own  affairs, 
adopted  written  Constitutions,  based  in  each 
case  upon  the  sovereignty  of  the  people,  to  take 
the  place  of  the  former  dominion  of  Parliament 
An  epoch  of  constitution  making  set  in,  during 
which  the  principles  of  representative  popular 
government  were  discussed  and  understood. 
Virginia,  the  largest  of  the  States,  the  home  of 
Washington,  Jefferson,  Madison,  and  Monroe, 
who  were  to  be  four  out  of  the  first  five  Presi- 
dents of  the  United  States,  took  a  leading  part. 
New  Hampshire  had  already  framed  a  temporary 
form  of  government  "during,"  as  they  said,  "the 
unhappy  and  unnatural  contest  with  Great  Brit- 
ain." South  Carolina  and  New  Jersey  had 
followed,  but  in  the  case  of  the  former  it  was 
expressly  declared  that  the  Constitution  estab- 
lished was  "established  until  an  accommodation 
of  the  unhappy  differences  between  Great  Britain 
and  America  could  be  obtained." 

Massachusetts,  in  1780,  with  the  utmost  pains 
and  deliberation  prepared  and  adopted  a  com- 
plete Constitution,  in  which  the  powers  of  gov- 
ernment were  carefully  distributed,  with  the 
solemn  declaration  that  neither  the  legislative, 
executive  or  judicial  department  should  ever 
exercise  the  powers  of  either  of  the  others  "to 
the  end  that  it  may  be  a  government  of  laws 
and  not  of  men."  During  the  war  the  other 
colonies  were  engaged  in  the  same  business  of 
founding  States  upon  the  principles  of  civil  and 
religious  liberty,  embodied  in  written  constitu- 
tions. Rhode  Island  alone,  founded  by  Roger 
Williams,  the  great  apostle  of  toleration,  having 
received  from  Charles  II.  in  1603  a  royal  char- 
ter, subsisted  under  it  until  1842  without  adopt- 
ing any  written  Constitution. 

But  it  was  not  only  in  the  individual  States 
that  the  framers  of  our  Constitution  were  in 
all  those  years  gathering  knowledge  and  experi- 
ence in  the  science  of  popular  government. 
From  the  very  date  of  the  Declaration,  Congress, 
conscious  of  the  inadequacy  of  its  powers,  even 
forthe  purposes  of  carrying  on  war  and  conduct- 
ing foreign  affairs,  entered  upon  the  novel  and 
difficult  task  of  arranging  a  scheme  which  should 
enable  it  more  efficiently  to  conduct  those  affairs 
which  were  of  common  interest  to  all  the  people 
of  the  thirteen  States,  and  which  no  one  of 
them,  nor  all  of  them  individually,  could  control. 
After  two  years  they  adopted  and  submitted  to 
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the  States  what  they  styled  "Articles  of  Confed- 
eration and  perpetual  Union,"  but  it  was  not 
until  March  1781  that  the  powers  of  Congress 
were  enlarged  by  the  final  ratification  of  these 
articles  by  the  delegates  of  all  the  States.  But 
this  attempted  bond  of  union  —  a  crude  experi- 
ment in  the  formation  of  a  national  government 
—  proved  little  better  than  a  rope  of  sand,  and  ut- 
terly failed  to  accomplish  the  purposes  intended. 
While  the  war  lasted  the  tremendous  pressure  of 
their  common  danger  and  common  distress  kept 
the  States  together,  and  made  them  obedient  to 
the  requests  of  Congress  which  really  had  no 
power  to  command,  but  as  soon  as  this  external 
pressure  was  taken  off,  they  fell  apart,  and  each 
asserted  its  independent  sovereignty.  So  jealous 
were  the  States,  which  had  just  escaped  from 
the  dominion  of  one  central  power,  of  anjthing 
which  should  seem  to  create  dominion  over  them 
in  another,  that  although  upon  paper  they  had 
laid  many  restraints  upon  their  own  action,  and 
conferred  upon  Congress  extensive  powers  over 
their  Federal  affairs,  they  had  carefully  refrained 
from  giving  any  sanction  to  those  powers,  and 
from  granting  to  Congress  the  means  of  com- 
pelling obedience  to  its  enactments.  The  Articles 
provided  for  no  Federal  executive  and  for  no 
judiciary  department,  although  they  authorized 
Congress  to  provide  for  the  settlement  of  boun- 
dary disputes  between  States,  and  to  appoint 
courts  of  prize  and  for  the  trial  of  piracies  and 
felonies  on  the  high  seas.  Moreover,  Congress 
could  not  of  its  own  authority  raise  a  dollar  of 
money  for  revenue,  or  a  single  man  to  recruit  its 
armies.  It  could  only  make  requisitions  for 
men  and  money  upon  individual  States,  which 
met  ihcm  or  not  as  they  found  it  convenient. 
Nor  could  it  proceed  at  all  in  the  exercise  of 
the  principal  powers  nominally  conferred  upon 
it  until  nine  States  assented  to  the  same.  One 
of  the  leading  writers  of  the  time  thus  describes 
the  powers  of  Congress  under  this  Confedera- 
tion: 

By  this  political  compact  the  United  States  in  Con- 
gress assembled  have  exclusive  power  for  the  following 
purposes,  without  being  able  to  execute  one  of  them. 
They  may  make  and  conclude  Treaties,  but  can  only 
recommend  tlie  observance  of  them.  They  may  appoint 
Ambassadors,  but  cannot  defray  even  the  expense  of 
their  tables.  They  may  borrow  money  in  their  own 
name  on  the  faith  of  the  Union,  but  cannot  pay  a 
dollar.  They  may  coin  money,  but  they  cannot  purchase 
an  ounce  of  bullion.  They  may  make  war  and  deter- 
mine what  number  of  troops  are  necessary,  but  cannot 
raise  a  single  soldier.  In  short,  they  may  declare 
everything,   and   do  nothing. 

Judge  Story  says  that,  strong  as  this  lan- 
guage is,  it  has  no  coloring  beyond  what  tlie 
naked  truth  would  justify,  and  even  Washington 
himself  wrote:  "The  Confederation  appears  to 
me  to  be  little  more  than  a  shadow  without  the 
substance,  and  Congress  a  nugatory  body,  their 
ordinances  being  little  attended  to."  Of  course, 
under  such  a  system  our  national  affairs  drifted 
steadily  and  rapidly  from  bad  to  worse.  Interest 
on  the  public  debt  could  not  be  paid,  nor  the 
ordinan,'  expenses  of  government  be  provided 
for.  The  treaties  wliich  had  been  made  could 
rot  be  carried  out,  and  foreign  nations  would 
not  deal  in  the  way  of  new  treaties  with  the 
envoys  of  a  Ixsdy,  which  had  no  head  and  no 
power  to  perform  what  tliey  should  agree  to 
in  its  behalf.  Our  external  commerce  was  at 
the  mercy  of  foreign  nations,  whose  laws  con- 
trived   for   its    destruction.    Congress    could    do 


nothing  to  coimteract.  And  worst  of  all,  our 
domestic  commerce,  which  between  all  the  citi- 
zens of  one  nation  should  be  free  and  equal,  was 
at  the  mercy  of  the  caprice  or  selfishness  of 
each  individual  State.  There  were  many  boun- 
dary disputes  between  States  which  threatened 
civil  war.  Federal  laws  were  a  dead  letter, 
without  Federal  courts  to  expound  and  define 
their  true  meaning  and  operation,  or  an  execu- 
tive to  see  that  they  were  properly  executed. 
There  was  a  general  failure  as  yet  to  realize 
in  actual  enjoyment  the  advantages  we  had  won 
by  seven  years  of  war,  and  everything  seemed 
drifting  toward  bankruptcy,  disunion,  and  an- 
archy. But  these  verj'  defects  of  the  Confed- 
eration, and  the  evils  which  resulted  from  them, 
demanded  the  constant  exercise  of  the  best 
brains  in  all  the  States  to  understand  and  to 
remedy  them,  and  opened  a  new  school  for  all 
our  statesmen  in  the  study  of  constitutional 
government.  When  Washington  had  laid  down 
his  sword  and  surrendered  his  commission 
to  Congress,  after  the  signing  of  the  treaty  of 
peace  which  acknowledged  the  independence  of 
tlie  United  States,  he  exhorted  his  countryinen 
by  all  they  held  dear  to  provide  for  the  estab- 
lishment of  a  strong  and  stable  government  as 
the  only  hope  of  retaining  the  liberties  they  had 
won  ;  and  from  that  hour  until  the  Federal  Con- 
stitution was  made  and  ratified,  he  and  Hamil- 
ton, and  Franklin  and  Madison,  and  all  the  other 
great  statesmen  who  made  it,  or  helped  to  secure 
its  adoption,  were  engaged  in  the  constant  study 
of  the  principles  of  free  government,  and  in 
enforcing  them  upon  the  attention  of  their  fellow 
citizens,  so  that  they  came  to  the  performance 
of  their  great  duties  in  the  Federal  Convention 
as  graduates  of  the  best  practical  school  of 
Constitutional  Law  that  the  world  has  ever  seen. 
Their  allotted  task  was  to  create  a  National 
Government  which  should  reach,  for  its  own 
proper  purposes,  by  its  own  power,  every  man 
and  every  foot  of  territory  in  the  whole  United 
States,  and  should  at  the  same  time  leave  un- 
touched and  undiminished  the  complete  control 
by  each  State  of  all  its  internal  and  domestic 
affairs ; —  which  should  be  entirely  adequate 
without  aid  from  the  States,  to  govern  the  people 
effectively  in  all  matters  that  involved  the  general 
interests  of  all,  to  deal  with  foreign  nations  with 
the  whole  power  and  resources  of  the  entire 
people  behind  it,  in  all  the  exigencies  of  peace 
and  war,  and  to  accomplish  all  this  with  the 
least  possible  vesting  of  arbitrary  power  in  any 
department  or  officer  of  the  new  government. 
They  differed  in  opinion  and  sentiment  on  many 
points,  but  all  agreed  in  a  supretne  dread  of 
arbitrary  power,  whether  it  should  be  exercised 
by  the  executive,  the  legislative  or  the  judiciary 
department,  whether  by  a  single  man,  or  by  a 
majority  of  all,  for  they  considered  that  the 
majority  without  any  restrictions  upon  its  power 
might  become  quite  as  dangerous  as  any  other 
despot.  They  did  not  believe  with  my  Lord  Coke 
tliat  absolute  despotic  power  must  in  all  govern- 
ments reside  somewhere.  Tlicy  carried  this 
distrust  of  arbitrary  power  so  far  that  they 
actually  tied  the  hands  of  the  people,  whom  they 
regarded  as  the  source  of  all  political  power,  and 
deprived  them  of  the  right  to  consider  any 
amendment  of  the  Constitution,  until  it  should 
be  proposed  by  a  vote  of  two  thirds  of  both 
Houses  of  Congress  or  by  a  Convention  called 
by  Congress,  on  the  application  of  the  Icgisla- 
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tures  of  two  thirds  of  the  States,  and  deprived 
them  of  the  power  of  voting  directly  upon  any 
amendment,  which  could  only  be  ratified  by  the 
legislatures  or  conventions  of  three  fourths  ot 
the  States.  ,        ,     ,      tt  •.  j 

In  other  words,  the  people  of  the  United 
States  who  ordained  the  Constitution,  deprived 
themselves  of  the  power  to  modify  it  by  the 
direct  vote  of  a  majority  or  two  thirds  or  even 
three  quarters  of  their  own  number,  whether 
that  number  should  be  3,000.000  or  80,000,000. 
They  must  act  deliberately  and  indirectly  through 
congresses,  legislatures,  and  conventions.  Truly 
a  rare  instance  of  political  self-restraint  at  the 
basis  of  free  popular  government.  One  of 
the  best  definitions  of  the  objects  of  such  gov- 
ernment is  contained  in  the  preamble  of  the 
Constitution : 

We,  the  People  of  the  United  States,  in  order  to 
form  a  more  perfect  Union,  establish  justice,  insure 
domestic  tranquillity,  provide  for  the  common  defence, 
promote  the  general  welfare  and  secure  the  blessings  ot 
liberty  to  ourselves  and  our  posterity,  do  ordain  and 
establish  this  Constitution  for  the  United  States  of 
America. 

It  was  to  "establish  justice"  for  the  people 
of  the  United  States  that  the  Federal  judiciary, 
with  the  Supreme  Court  as  its  head,  was  created. 
It  forms  the  balance  wheel  by  which  the  affairs 
of  the  nation  and  its  relation  to  the  States  are 
kept  in  working  order,  and  is  itself  held  in 
check  by  the  power  of  the  President  to  appoint 
its  members  as  vacancies  may  occur,  and  by  the 
power  of  Congress  to  impeach  them  for  mis- 
conduct, to  regulate  the  measure  of  its  appellate 
jurisdiction,  and  to  increase  or  diminish  its  num- 
bers. The  permanent  stability^  of  the  judicial 
power  is  assured  by  its  being  imbedded  in  the 
Constitution,  with  a  jurisdiction  co-ordinate  with 
that  of  the  executive  and  legislative  depart- 
ments, by  the  extreme  difficulty  in  the  way  of 
any  amendment  that  would  impair  it,  and  by  the 
universal  conviction  which  the  experience  of  a 
century  has  produced,  that  its  continued  exist- 
ence with  the  full  enjoyment  of  its  present  func- 
tions is  absolutely  essential  to  the  successful 
working  of  our  scheme  of  popular  representative 
government. 

The  great  achievement  of  the  framers  of  the 
Constitution,  was  so  to  distribute  the  powers  of 
government  between  the  States  and  the  Nation, 
as  to  give  the  latter  supreme  control  over  all 
subjects  that  concerned  the  general  interests  of 
all,  and  reserve  to  each  of  the  former  exclusive 
control  over  local  affairs  which  concerned  only 
its  own  territory  and  people,  and  to  do  this  in 
such  a  way  that  the  State  and  Federal  Adminis- 
trations should  not  clash  in  actual  operation. 
They  knew  well  the  importance  of  a  distribution 
of  the  powers  of  government  between  the  three 
great  departments.  They  created  a  Congress  on 
which  they  conferred  legislative  powers  over  18 
enumerated  subjects,  necessarily  involving  the 
general  interests  of  the  people  of  all  the  States 
and  essential  to  national  sovereignty,  including 
the  le\'y!ng  and  collection  of  taxes  for  Federal 
purposes,  the  borrowing  of  money,  the  regulation 
of  commerce  with  foreign  nations  and  among 
the  several  States,  the  coining  of  money,  declar- 
ing war,  raising  and  supporting  armies,  and 
maintaining  a  na\ry.  They  placed  such  limits 
upon  the  exercise  by  Congress  of  legislative 
power  as  should  prevent  its  interference  with 
legitimate  local  administration  by  the  States,  or 


with  the  fundamental  rights  of  the  citizens,  and 
put  such  prohibitions  upon  the  legislative  power 
of  the  States  as  should  prevent  their  interference 
with  the  general  powers  and  functions  of  the 
Federal  Government  They  vested  the  executive 
power  of  the  Federal  Government  in  the  Presi- 
dent, who  was  made  commander-in-chief  of  the 
army  and  navy  and  of  the  militia  of  the  States 
when  called  into  the  service  of  the  United  States. 
He  was  granted  power  to  pardon  offenders 
against  the  United  States,  to  make  treaties, 
provided  two  thirds  of  the  Senate  concur,  to 
have  a  veto  power  over  acts  of  Congress,  which 
could  be  overridden  only  by  a  vote  of  two  thirds 
on  reconsideration.  He  was  also  to  nominate, 
with  the  advice  and  consent  of  the  Senate,  am- 
bassadors, judges,  and  all  the  principal  officers 
of  the  United  States,  to  recommend  to  the 
consideration  of  Congress  such  measures  as  he 
should  judge  necessary  and  proper,  to  commis- 
sion all  officers  of  the  United  States,  and  to  take 
care  that  the  laws  should  be  faithfully  executed. 
And,  finally,  to  secure  the  absolute  supremacy 
of  the  Federal  Government  over  all  matters  of 
Federal  cognizance,  it  was  expressly  provided 
that  "this  Constitution  and  the  laws  of  the  United 
States  which  shall  be  passed  in  pursuance  there- 
of, and  all  treaties  made  under  the  authority 
of  the  United  States,  shall  be  the  supreme  law  of 
the  land,  and  the  judges  of  every  State  shall 
be  bound  thereby,  anything  in  the  Constitution 
or  laws  of  any  State  to  the  contrary  notwith- 
standing."  This  making  the  Federal  Constitu- 
tion and  treaties  made,  and  laws  of  Congress 
passed  under  its  authority,  the  supreme  law  of 
the  land  is  the  key  of  our  dual  system  of 
government,  as  the  omnipotence  of  Parliament 
is  the  key  of  the  British  Constitution.  But  the 
Federal  Government,  though  supreme  within 
the  limits  prescribed,  is  not  omnipotent ;  it  must 
keep  within  those  limits.  By  the  loth  amend- 
ment, passed  immediately  after  the  adoption  of 
the  Constitution,  to  prevent  Congress  from 
meddling  with  the  domestic  concerns  of  the 
States,  or  exercising  powers  not  granted  to  them, 
it  was  expressly  provided  that  the  powers  not 
delegated  to  the  United  States  by  the  Constitu- 
tion, nor  prohibited  by  it  to  the  States,  are 
reserved  to  the  States  respectively,  or  to  the 
people. 

Thus  the  people  of  the  United  States  created 
for  themselves  two  separate  and  distinct  gov- 
ernments, each  "of  the  people,  by  the  people,  and 
for  the  people,"  each  independent  and  exclusive 
of  the  other  within  its  own  scope  and  sphere, 
and  each  able,  without  aid  from  the  other,  to 
reach  for  its  own  purposes,  by  its  own  authority, 
every  person  and  every  foot  of  land  within  its 
territory.  Complex  as  it  may  appear  to  people 
living  under  other  forms  of  government,  tliis 
dual  system  has  worked  very  simply,  smoothly, 
and  harmoniously  from  the  beginning  until  now, 
except  for  the  single  occasion  when  the  terrible 
question  of  slavery  proved  to  be  too  much  for 
all  the  departments  of  government  combined, 
and  could  only  be  settled  by  our  long  years  of 
Civil  War.  But  how  has  this  marvelous  result 
been  accomplished?  How  has  it  been  possible 
for  these  two  Governments,  each  of  prescribed 
and  limited  powers,  and  each  department  of  both 
similarly  defined,  to  act  independently  and  at 
the  same  time  harmoniously  over  the  same  peo- 
ple? By  what  magical  force  has  each  power, 
State   and   Federal,   been   kept   within    its   own 
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limits?  What  has  prevented  constant  and  hope- 
less conflict  between  State  functions  and  oflicials, 
and  Federal  functions  and  officials,  between 
State  and  Nation,  and  between  State  and  State, 
originally  13  in  number  and  now  45?  How  has 
it  been  possible  to  secure  the  due  protection  of 
the  law  to  the  citizens  of  one  State  in  each  of  the 
other  States,  and  the  rights  of  aliens  against 
local  prejudice  and  discrimination  in  anj'  State, 
and  how  has  the  faith  of  treaties  been  preserved 
in  every  locality?  These,  and  a  thousand  other 
similar  questions  and  doubts  as  to  the  successful 
working  of  our  system,  are  answered  by  pointing 
to  the  Supreme  Court  created  by  the  Constitu- 
tion, and  to  the  Federal  courts  inferior  to  it 
created  by  Congress,  in  w'.iich  the  judicial  power 
of  the  United  States  is  vested,  a  power  which, 
as  I  have  said,  is  co-ordinate  and  co-extensive 
with  the  executive  and  legislative.  Over  what- 
ever region  Congress  may  attempt  to  legislate 
or  the  President  to  execute  its  laws,  there  the 
judicial  power  extends,  to  pass,  if  need  be,  upon 
the  legality  of  their  acts  and  the  validity  of  their 
laws.  The  Constitution,  and  each  of  its  pro- 
visions, is  supreme  over  President,  Congress, 
Courts,  and  States,  and  the  valid  laws  of  Con- 
gress, and  treaties  made  under  the  authority 
of  the  United  States,  are  the  supreme  law  of 
the  land  for  all  its  people,  and  for  the  courts, 
legislatures,  and  governors  of  each  State.  The 
Supreme  Court  is  the  final  judge  of  the  validity 
of  all  laws  passed  by  Congress  or  by  the  legis- 
latures of  each  of  the  45  States,  when  brought 
to  the  test  of  the  Constitution  of  the  United 
States,  and  of  the  legality  of  all  official  acts 
when  brought  to  the  same  test.  It  and  the 
Federal  courts  inferior  to  it  furnish  the  vehicle 
by  which  the  judicial  power  of  the  United  States 
is  carried  into  the  whole  of  its  vast  territory, 
to  administer  justice  within  the  limits  prescribed 
to  it,  to  enforce  the  Federal  laws  and  to  punish 
offenders  against  them. 

The  third  Article  of  the  Constitution  is 
marvelously  brief  and  simple.  The  judges,  ac- 
cording to  tliat  good  old  rule  whicn  has  worked 
so  well  in  England  since  the  days  of  William 
and  Mary,  are  to  hold  their  offices  during  good 
behavior,  and  can  only  be  removed  by  impeach- 
ment, and  their  compensation  shall  not  be 
diminished  during  their  continuance  in  office. 
The  Supreme  Court  has  original  jurisdiction 
only  in  cases  affecting  ambassadors,  public 
ministers,  and  consuls,  and  in  those  in  which 
a  State  shall  be  a  party.  The  first  branch  of 
this  original  power  has  seldom  been  invoked, 
but  over  and  over  again  a  great  State  has  been 
brouglit  to  its  bar  by  another  State  to  settle 
boundary  disputes,  always  tlie  most  dangerous 
to  the  peace  of  adjoining  States,  and  in  each 
instance  its  decree  has  been  submitted  to  with 
implicit  obedience  —  a  most  unique  judicial 
power,  and  a  most  convincing  example  to  per- 
suade all  nations  to  settle  these  most  perilous 
questions  by  arliitration.  It  has  been  well  said 
*that  the  provision  that  the  judicial  power  created 
by  the  people  shall  he  the  arbiter  between  the 
Slates  themselves,  in  all  tlieir  controversies  with 
each  other,  marks  the  highest  level  ever  attained 
in  the  progress  of  representative  government." 
Tocqueville  says :  *In  the  nations  of  Europe  the 
courts  of  justice  are  only  called  upon  to  try 
the  controversies  of  private  individuals,  hut  the 
Supreme  Court  of  the   United  States  sununons 


sovereign  powers  to  its  bar."  John  Stuart  Mill 
declares  it  to  be  "the  first  example  of  what  is 
now  one  of  the  most  prominent  wants  of  civi- 
lized society,  a  real  international  tribunal."  In 
all  other  matters  the  jurisdiction  of  the  Supreme 
Court  is  only  appellate.  The  judicial  power  ex- 
tends only  to  cases  as  they  arise  between  party 
and  party,  and  in  the  Supreme  Court  as  they 
come  to  it  mostly  by  appeal  from  the  inferior 
Federal  courts,  or  by  writ  of  error  to  the  State 
courts. 

The  courts  of  the  United  States  exercise  no 
supervision  over,  or  interference  with,  the  Presi- 
dent or  Congress,  or  the  legislatures  of  the 
States.  They  have  no  veto  power.  They  do  not 
lie  in  wait  for  Acts  of  Congress,  to  strangle 
them  at  their  birth.  They  have  no  jurisdiction 
to  pronounce  any  statute,  either  of  a  State  or 
of  the  United  States,  void  because  irreconcilable 
with  the  Constitution,  except  as  they  are  called 
upon  to  adjudge  the  legal  rights  of  litigants  in 
actual  controversies.  They  simply  pass  upon 
the  rights  of  parties  as  they  come  before  them, 
and  if  a  provision  of  the  Constitution,  or  of  a 
Federal  statute,  or  a  treaty  is  invoked  for  or 
against  a  right  claimed  or  denied,  they  interpret 
the  Constitution,  the  law,  or  the  treaty,  and 
determine  the  right.  In  this  way  and  in  this 
way  only  if  an  Act  of  Congress  or  of  a  State 
Legislature  is  claimed  to  be  invalid,  or  an  ofiicial 
act  is  claimed  to  be  illegal  under  the  Constitu- 
tion of  the  United  States,  and  the  decision  of 
that  question  is  vital  and  necessary  to  determine 
the  rights  of  the  parties,  they  perform  the  ordi- 
nary duty  of  interpretation,  and  declare  the 
validity  or  invalidity  of  the  act,  and  so  deter- 
mine the  right  between  the  parties  before  them 
in  that  particular  case,  and  for  no  other  purpose, 
and  this  may  happen  months  or  years  after  the 
enactment  of  the  statute. 

Tlie  Supreme  Court  performs  no  duties 
except  judicial  duties.  So,  when  in  1794  Presi- 
dent Washington  requested  the  opinions  of  the 
judges  on  the  construction  of  the  treaty  with 
France  of  1778,  they  declined  to  comply,  and 
when  an  early  Congress  enacted  that  certain 
pension  claims  should  be  considered  and  passed 
upon  by  the  Federal  courts,  the  Supreme  Court 
upheld  them  in  refusing  to  act  under  it,  upon 
the  ground  that  the  power  proposed  to  be  con- 
ferred was  not  judicial  power  within  the  mean- 
ing of  the  Constitution.  Nor  will  the  Court  give 
a  hearing  to  a  fictitious  or  collusive  case, 
contrived  to  raise  a  question  as  to  the  validity 
of  a  statute.  Keeping  strictly  within  the  limit 
prescribed  to  it  of  exercising  only  judicial  pow-er, 
the  Federal  judiciary  has  steadily  refrained  from 
exercising  any  political  power,  which  belongs 
exclusively  to  Congress  and  the  President,  and 
so  it  has  been  brouglit  into  no  collision  witli  the 
other  departments.  It  will  not  even  indulge  in 
discussions,  or  express  opinions  upon  purely 
political  questions.  All  attempts,  for  instance, 
to  induce  it  to  interfere  either  to  restrain  or 
compel  the  President  in  the  exercise  of  his 
power  to  see  tliat  the  laws  are  faithfully  executed 
have  failed.  In  the  case  of  foreign  nations,  as 
well  as  in  tliat  of  the  sovereign  Stales  of  the 
Union,  the  Government  acknowledged  by  tlie 
President,  or  by  the  President  and  Congress,  is 
always  recognized  by  the  Supreme  Court.  In 
all  such  questions  as  are  purely  political  it  holds 
itself  bound  liy  llie  acts  of  the  other  departments. 
So  the  question  whether  and  upon  what  condi- 
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tions  aliens  sliall  be  expelled  or  excluded  from 
the  United  States,  belonging  to  the  political 
departments  of  the  Government,  the  Court  re- 
fused to  express  any  opinion  upon  the  wisdom, 
the  policy,  or  the  justice  of  the  measures  enacted 
by  Congress  in  the  exercise  of  the  powers  con- 
fided to  it  by  the  Constitution  over  that  subject. 
Thus  it  constantly  sets  the  example  to  each  of 
the  other  departments  of  the  Government  of 
minding  its  own  business,  and  keeping  strictly 
within  ks  assigned  province.  But,  careful  as  the 
judges  are  to  confine  the  exercise  of  the  Federal 
judicial  power  to  cases  as  they  arise,  that 
power  does  extend  to  "all  cases  of  law  and 
equity  arising  under  the  Constitution,  the  laws  of 
the  United  States,  and  treaties  made  under  their 
authority,  to  all  cases  affecting  ambassadors, 
other  public  ministers  and  consuls,  and  to  all 
cases  of  admiralty  and  maritime  jurisdiction"; 
and  whenever  any  such  case  does  come  before 
the  Supreme  Court  it  must  take  cognizance  of  it, 
and  it  cannot  shrink,  and  never  has  shrunk,  from 
determining  the  question  of  private  right  so 
arising.  It  is  under  these  clauses  that  its  unique 
and  peculiar  function  of  testing  the  validity  of 
State  laws  and  Constitutions  and  of  Federal 
statutes,  and  the  legality  of  the  acts  of  State 
and   Federal   officers  arises. 

The  remainder  of  the  Federal  judicial  power 
depends  wholly  upon  the  character  of  the  parties 
to  the  controversy.  It  extends  "to  controversies 
to  which  the  United  States  shall  be  a  party." 
This  enables  the  Federal  courts  to  enforce  the 
Acts  of  Congress,  civil  and  criminal,  against  all 
persons  within  the  realm ;  "to  controversies 
between  two  or  more  States,"  the  purpose  of 
which  I  have  already  indicated,  as  making  the 
Supreme  Court  the  arbitrator  and  peacemaker 
between  sovereign  States ;  to  "controversies  be- 
tween a  State  and  citizens  of  another  State, 
between  citizens  of  different  States,  between 
citizens  of  the  same  State  claiming  lands  under 
grants  of  different  States,  and  between  a  State, 
or  the  citizens  thereof,  and  foreign  States,  citi- 
zens, or  subjects."  It  was  wisely  concluded  that 
in  all  such  cases  justice  would  be  safer  and 
surer,  against  State  or  local  interest,  prejudice 
or  passion,  in  Courts  representing  and  vested 
with  the  authority  of  the  whole  nation,  than  in 
the  courts  of  the  State  of  an  interested  party, 
and  that  foreigners  especially  should  have  the 
right  to  have  their  causes  heard  and  decided  by 
national  tribunals.  These  clauses,  which  make 
jurisdiction  dependent  upon  the  citizenship  or 
character  of  the  parties,  have  been  a  prolific 
source  of  litigation  in  the  Federal  courts,  have 
opened  to  them  the  entire  field  of  law  and  equity ; 
have  extended  their  adjudications  to  the  whole 
body  of  jurisprudence,  and  have  given  to  the 
decisions  of  the  Supreme  Court,  by  reason  of 
the  weight  and  force  of  character  of  the  Court 
and  its  members,  a  commanding  authority  with 
the  State  courts,  and  persuasive  influence  with 
foreign  tribunals.  But  in  this  department  of  its 
functions  the  Supreme  Court  does  not  differ, 
in  the  scope  of  its  powers  and  duties,  from  the 
courts  of  last  resort  of  other  nations,  and  its 
distinctive  and  peculiar  character  is  not  involved. 
The  power  of  the  Court  to  declare  State  and 
Federal  statutes,  and  the  acts  of  the  National 
and  State  executive  officers  invalid,  as  being  in 
violation  of  the  Constitution  nf  the  United  States, 
naturally  attracts  the  attention  of  foreign  ob- 
servers. 


In  the  112  years  of  its  existence  the  Court 
has  pronounced  21  Acts  of  Congress,  and  more 
than  200  State  statutes,  to  be  in  conflict  with 
the  Federal  Constitution,  and  therefore  invalid, 
and  in  each  instance  there  has  been  complete 
and  peaceful  acquiescence  in  the  decision.  So 
that  instead  of  being  a  disturbing  element,  the 
exercise  of  this  power  confirms  the  peaceful 
relations  between  the  States  and  the  Nation,  and 
between  the  States  as  among  themselves,  protects 
foreign  nations  from  the  breach  of  treaties,  and 
conserves  the  rights  of  property  and  contract, 
and  the  fundamental  rights  of  personal  liberty. 
The  Constitution  provides  that  "no  State  shall 
pass  any  law  impairing  the  obligation  of  con- 
tracts," and  the  aid  of  the  Court  has  often  been 
invoked  for  protection  against  the  attempts  of 
States  to  violate  this  prohibition.  The  framers 
of  the  Constitution  believed,  and  the  people  of 
the  United  States,  in  view  of  the  successful 
operation  of  this  prohibition  for  more  than  a 
century,  believe  that  the  States  ought  not  to  be 
permitted  to  intervene  between  the  parties  to  a 
contract,  to  destroy  or  impair  the  binding  force 
of  terms  by  which  they  have  agreed  to  be  bound, 
and  that  such  intervention  is  contrary  to  the 
principles  of  popular  government.  It  is  true  that 
in  the  daj'S  that  tried  men's  souls  before  the 
adoption  of  the  Federal  Constitution  many 
attempts  had  been  made  by  States  to  intervene 
for  tins  purpose,  which  doubtless  led  to  the 
adoption  of  this  clause. 

Mr.  Hamilton,  in  the  "Federalist,"  class- 
ing such  laws  with  bills  of  attainder  and  ex 
post  facto  laws,  which  are  prohibited  by  the 
same  clause,  says: 

Laws  impairing  the  obligation  of  contracts  are  con- 
trary to  the  first  principles  of  the  social  compact,  and  to 
every  principle  of  sound  legislation.  They  are  pro- 
hibited by  the  spirit  and  scope  of  the  State  Constitu- 
tions. Our  own  e.xperience  has  taught  us,  nevertheless, 
that  additional  fences  against  these  dangers  ought  not 
to  be  omitted.  Very  properly,  therefore,  have  the  Con- 
vention added  this  constitutional  bulwark  in  favour  of 
personal  security  and  private  rights.  .\nd  I  am  much 
deceived  if  they  have  not,  in  so  doing,  as  faithfully 
consulted  the  genuine  sentiments  as  the  undoubted  in- 
terests of  their  constituents.  The  sober  people  of  Amer- 
ica are  weary  of  the  fluctuating  policy  which  has 
directed  the  public  councils.  They  have  seen  with 
regret  and  indignation  that  sudden  changes  and  legisla- 
tive interferences  in  cases  affecting  personal  rights, 
become  jobs  in  the  hands  of  enterprising  and  influential 
speculators,  and  snares  to  the  more  industrious  and  less 
informed  part  of  the  community.  They  have  seen,  too, 
that  one  legislative  interference  is  but  the  first  link  of 
a  long  chain  of  repetitions,  every  subsequent  interfer- 
ence being  naturally  produced  by  the  effects  of  the 
preceding.  They  very  rightly  infer,  therefore,  that 
some  thorough  reform  is  wanting  which  will  banish 
speculations  on  public  measures,  inspire  a  general  pru- 
dence and  industry,  and  give  a  regular  course  to  the 
business  of  Society. 

In  the  celebrated  Dartmouth  College  case  the 
protection  of  this  clause  was  invoked  by  the 
trustees  of  the  college,  to  recover  its  property 
from  a  person  who  held  it  for  new  trustees 
under  the  authority  of  a  law  of  the  State  of  New 
Hampshire.  In  1769,  King  George  III.  by 
royal  charter  incorporated  twelve  persons, 
therein  named  as  "The  Trustees  of  Dartmouth 
College,"  granting  to  them  and  their  successors 
the  usual  corporate  privileges  and  powers,  and 
authorizing  the  trustees  who  were  to  govern 
the  College  to  fill  up  all  vacancies  which  may 
be  created  in  their  own  body.  The  application 
by  the  founder,  who  had  already  established  the 
college,    was    for    a    charter    to    incorporate    a 
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religious  and  literary  institution,  and  stated  that 
large  contributions  had  been  made  for  the  object, 
which  would  be  conferred  upon  the  Corporation 
as  soon  as  it  was  created,  and  on  the  faith  of 
the  charter  the  property  was  conveyed  to  it. 
After  the  Revolution,  in  1816,  the  Legislature 
of  New  Hampshire  passed  an  act  increasing  the 
number  of  trustees  to  21,  giving  the  appoint- 
ment of  the  additional  members  to  the  governor 
of  the  State,  and  creating  a  Board  of  Overseers 
with  power  to  inspect  and  control  the  most 
important  acts  of  the  trustees.  Admitting  that 
the  provision  of  the  Constitution  embraced  only 
contracts  which  respect  property  or  some  object 
of  value,  and  which  confer  rights  which  may 
be  asserted  in  a  court  of  justice,  and  did  not 
refer  to  grants  of  political  power  or  to  acts 
creating  institutions  to  be  employed  in  the  admin- 
istration of  Government  or  of  public  property, 
or  in  which  the  State  as  a  government  was 
alone  interested,  the  Court  after  most  mature 
consideration  reached  the  conclusion,  that  the 
charter  was  a  contract  which  secured  to  the 
trustees  the  property  and  control  of  the  college 
—  a  contract  made  upon  valuable  consideration  — 
for  the  security  and  disposition  of  property, 
and  on  the  faith  of  which  real  and  personal 
property  had  been  conveyed  to  the  institution, 
and  therefore  a  contract,  the  obligation  of  which 
could  not  be  impaired  without  a  violation  of  the 
Constitution  of  the  United  States.  It  held  that 
the  statute  of  New  Hampshire  did  impair  it, 
and  was  therefore  void,  and  rendered  judgment 
restoring  the  property  and  control  of  the  College 
to  the  trustees  who  represented  the  founder. 
The  opinions  of  Chief  Justice  Marshall  and 
Judge  Story  are  masterpieces  of  judicial  reason- 
ing, and  the  principles  laid  down  by  them  have 
ever  since  prevailed.  In  56  cases  decided  by  the 
Court,  acts  of  State  legislatures  have  been 
declared  invalid  in  accordance  with  these  prin- 
ciples, because  they  impaired  the  obligation  of 
contracts,  and  it  is  not  too  much  to  say  that, 
instead  of  having  a  disturbing  or  disintegrating 
effect  upon  civil  society,  these  decisions  have 
done  more  than  any  other  single  cause  to  in- 
culcate a  reverence  for  the  law,  and  for  the 
sanctity  of  the  right  of  private  property,  which 
is  one  of  the  chief  objects  of  free  government. 

It  is  true  that  the  constitutional  prohibition 
against  laws  impairing  the  obligation  of  contracts 
docs  not  expressly  apply  also  to  Congress.  In 
the  Convention  Mr.  Gerry,  a  prominent  delegate 
from  Massachusetts,  made  a  motion  that  Con- 
gress ought  to  be  laid  under  the  like  prohibition, 
but  found  no  seconder.  But  in  the  amendments 
which  were  proposed  by  Congress  at  its  fir.st 
session,  almost  as  conditions  on  which  many 
of  the  States  had  adopted  it  and  which  were 
quickly  ratified,  other  restraints  were  laid  upon 
Congress  which  had  the  like  effect.  It  was 
expressly  declared  that  no  person  shall  be  de- 
prived of  life,  liberty,  or  property  without  due 
process  of  law,  nor  shall  private  property  be 
taken  for  public  use  without  just  compensation, 
and  Congress  is  bound  by  these  prohibitions.  No 
matter  what  the  emergency,  it  cannot  violate 
these  fundamental  principles  of  personal  rights. 
The  Court  has  held  that  the  United  States 
cannot,  any  more  than  a  State,  interfere  with 
private  rights  except  for  legitimate  governmental 
purposes,  that  they  arc  as  much  bound  by  their 
contracts    as    are    individuals,    that    if    they    re- 


pudiate their  obligations  it  is  as  much  repudia- 
tion, with  all  the  wrong  and  reproach  that  term 
implies,  as  it  would  be  if  the  rcpudiator  had 
been  a  State,  a  municipality,  or  a  citizen.  But 
strict  and  earnest  as  the  Court  has  been  in 
enforcing  its  constitutional  prohibition  against 
laws  impairing  the  obligation  of  contracts,  it 
has  been  ready  to  recognize  and  give  full  force 
and  effect  to  the  statutes  of  other  nations  which 
imposed  no  such  prohibition  on  the  law-making 
power. 

The  Canada  Southern  Railway  Company, 
under  its  charter  granted  by  the  Dominion  of 
Canada,  had  issued  its  bonds  at  a  high  rate  of 
interest,  and  had  sold  them  in  New  York  to 
citizens  of  the  United  States,  but  getting  into 
difficulties  the  company  devised  a  scheme  of 
arrangement,  which  was  enacted  by  the  Dominion 
Parliament,  by  which  the  interest  on  the  bonds 
outstanding  was  scaled  down  to  a  lower  rate 
without  the  consent  of  the  bondholders,  a  clear 
case  of  impairing  the  obligation  of  a  contract. 
The  bondholders  appealed  to  the  Supreme  Court, 
which  held  that  the  "Arrangement  Act"  was 
valid  in  Canada,  and  bound  non-assenting  bond- 
holders there  by  force  of  the  scheme ;  that  as 
it  did  have  that  effect  in  Canada,  the  Courts  of 
the  United  States  should  give  it  the  same  effect, 
even  as  against  citizens  of  the  United  States 
whose  rights  accrued  in  the  United  States  before 
its  passage :  that  there  was  no  constitutional 
prohibition  in  Canada  against  the  passing  of 
laws  impairing"  the  obligation  of  contracts,  and 
that,  under  these  circumstances,  the  true  spirit 
of  international  comity  required  that  schemes 
of  this  character,  legalized  at  home,  should  be 
recognized  in  other  countries. 

The  clause  of  the  Constitution  giving  Con- 
gress the  power  to  regulate  commerce  with 
foreign  nations,  and  between  the  States,  has  been 
another  fruitful  source  of  business  in  the  Su- 
preme Court  in  the  way  of  testing  the  validity 
of  State  laws.  At  the  outset  of  steam  navigation, 
the  State  of  New  York  undertook  to  reward 
Robert  Fulton  for  his  invention  and  enterprise 
by  an  act  giving  him  the  monopoly  of  navigat- 
ing by  fire  or  steam  all  the  waters  within  the 
jurisdiction  of  the  State.  Under  this  act  the 
assignee  of  Fulton  had  commenced  running  a 
line  of  boats  between  certain  ports  of  New 
Jersey  and  New  York,  and  obtained  from  the 
State  courts  of  New  York  an  injunction  to 
restrain  the  owners  of  an  opposition  line  of 
boats,  put  on  between  the  same  ports,  from 
entering  the  waters  of  New  York  State  with 
their  boats.  But  the  Supreme  Court  held,  upon 
appeal,  that  the  New  York  enactment  was  in 
conflict  with  the  power  of  Congress  to  regulate 
commerce,  and  with  its  Acts  in  relation  to  com- 
merce, and  upon  this  ground  vacated  the  injunc- 
tion and  established  the  right  of  all  vessels  to 
enter  the  port  of  New  York  under  the  authority 
of  Congress.  It  was  held  that  by  virtue  of  the 
con.stitutional  clause  referred  to,  Congress  had 
exclusive  authority  to  regulate  commerce  in  all 
its  forms  in  all  the  navigable  waters  of  the 
United  States,  their  bays,  rivers,  and  harbors, 
and  to  make  navigation  free  to  all  without  any 
restraint  or  interference  from  any  State  Legis- 
lature. By  a  long  series  of  decisions  that  fol- 
lowed under  the  commerce  clause  the  Court,  with 
inflexible  firmness  and  far-reaching  sagacity, 
established  the  absolute  supremacy  of  the  nation 
over  the  whole  subject  of  commerce,  navigation, 
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travel,  and  intercourse  between  the  States,  which 
went  far  to  strengthen  the  power  of  the  Union. 
At  the  same  time  they  secured  to  the  citizens 
of  every  State  the  full  enjoyment  of  the  privi- 
leges and  immunities  of  citizens  in  all  the  other 
Slates,  and  also  that  absolute  freedom  of  internal 
trade  throughout  the  country  which  has  so  vastly 
promoted  the  prosperity  of  the  people. 

The  influence  of  the  Court  in  maintaining 
the  faith  of  treaties  has  been  powerful  and  far 
reaching.  By  the  treaty  of  peace  with  Great 
Britain,  in  1783,  it  was  agreed  that  British 
creditors  should  "meet  with  no  lawful  impedi- 
ments" in  the  collection  of  their  claims;  and  the 
Constitution  said  that  treaties,  like  laws,  made 
under  its  authority,  should  be  the  supreme  law 
of  the  land.  Various  attempts  had  been  made 
by  several  States,  before  the  adoption  of  the 
Constitution,  to  impede  or  prevent  the  collection 
of  such  claims.  The  subject  provoked  bitter  and 
exciting  controversies,  but  the  Court,  against  the 
contention  of  John  Marshall  himself,  then  at  the 
bar.  held  that  the  treaty  was  supreme,  and 
equal  in  its  effect  to  the  Constitution  itself, 
in  overruling  all  State  laws  upon  the 
subject,  and  that  its  words  were  as  strong 
as  the  wit  of  man  could  devise  to  override  all 
obstacles  directed  against  the  recovery  of  such 
debts.  Of  course,  any  such  law  passed  by  a 
State  after  the  treaty  contrary  to  its  terms 
would  be  void. 

Perhaps  the  most  striking  illustration  of 
the  power  of  the  Court  to  declare  Acts  of  Con- 
gress itself  invalid,  as  contrary  to  the  Constitu- 
tion, was  the  celebrated  Income  Tax  (q.v.)  case. 
Congress  in  1894  had  passed  a  General  Revenue 
Law,  certain  sections  of  which  imposed  an 
income  tax  upon  all  incomes  exceeding  a 
certain  amount  named.  This  tax  was  levied 
indiscriminately  upon  all  incomes  alike,  from 
whatever  source  derived,  wdiether  from  the  rents 
of  real  estate,  the  income  of  invested  personal 
property,  or  from  earnings.  But  the  Constitution 
had  ordained  that  direct  taxes  should  be  appor- 
tioned among  the  several  States  according  to 
the  numbers  of  their  respective  populations,  in 
contradistinction  to  duties,  imposts,  and  excises, 
which  should  be  uniform  throughout  the  United 
States.  It  was  contended  by  those  who  chal- 
lenged the  validity  of  the  law,  that  taxes  on 
rent,  and  taxes  on  the  income  derived  from 
invested  personal  property,  were  direct  taxes 
within  the  meaning  of  the  Constitution,  and  that 
instead  of  being  levied  uniformly,  man  for  man, 
throughout  the  United  States,  they  should  have 
been  apportioned  among  the  several  States 
according  to  population.  The  difference  was 
very  considerable  and  substantial.  The  effect  of 
the  .^ct.  if  sustained,  would  be  to  throw  the 
principal  burden  of  the  tax  upon  a  few  large 
States,  in  which  the  relative  proportion  of  wealth 
was  in  excess  of  the  relative  proportion  of 
population,  and  to  exempt  the  other  States  pro- 
portionally from  their  constitutional  share  of 
the  tax.  The  opponents  of  the  income  tax  also 
insisted  that  any  inequality,  which  should  arise 
from  its  being  apportioned  among  the  States 
according  to  population,  was  an  inequality  con- 
templated by  the  framers  of  the  Constitution, 
and  was  intended  to  prevent  an  attack  upon 
accumulated  property  by  mere  force  of  numbers. 
The  Court,  against  vehement  and  powerful  oppo- 
sition at  the  bar.  and  from  a  formidable  minority 
of  the  members  of  the  Court  itself,  took  this 


view,  and  declared  the  tax  to  have  been  laid 
unconstitutionally,  so  far  as  it  affected  incomes 
from  rents  and  from  invested  personal  property. 
And  as  the  invalid  portions  constituted  so  large 
a  proportion  of  the  whole  income  tax  levied  by 
the  Act,  that  Congress  could  not  be  deemed  to 
have  intended  to  impose  the  rest  without  them, 
it  further  adjudged  that  all  the  income  tax 
provisions  of  the  Act,  which  constituted  a  single 
and  entire  scheme,  must  be  held  void.  There 
were  some  popular  protests  against  the  decision, 
and  direful  prophecies  that  it  would  disable  the 
nation  in  future  emergencies  from  raising  the 
revenue  it  needed,  but  no  sucli  results  have  yet 
appeared.  Congress,  in  its  subsequent  enact- 
ments, has  conformed  to  the  decision,  and  when 
the  war  with  Spain  came  on,  and  an  immensely 
enlarged  revenue  was  needed  at  once,  it  found 
no  difficulty  in  imposing  taxes  constitutionally 
and  so  successfully  that,  the  year  after  the  war 
closed,  the  Treasury  was  found  to  be  burdened 
with  so  great  a  surplus  that  the  entire  body  of 
war  taxes  had  to  be  repealed  at  once.  The  same 
case  contains  a  fine  illustration  of  the  power  of 
the  Court  to  protect  the  States  in  the  exercise 
of  their  legitimate  power  to  manage  their  own 
affairs  from  interference  by  the  Federal  Govern- 
ment. The  income  tax  was  levied  also  upon 
income  derived  from  the  interest  upon  bonds 
issued  by  municipal  corporations,  which  were 
but  civil  divisions  of  the  States,  and  the  Court 
held  that  as  a  ta.x  upon  the  income  of  municipal 
bonds  tended  to  cripple  the  power  of  the  local 
authorities  to  raise  money  for  the  purposes  of 
local  government,  it  was  not  within  the  power 
of  the  Federal  Government  to  impose  it,  any 
more  than  it  would  be  constitutional  for  the 
States  to  impair  the  power  of  the  Federal  Gov- 
ernment to  raise  money  for  Federal  purposes  by 
ta.xing  its  bonds. 

By  the  adoption  of  the  14th  .\mendment 
(q.v.),  to  meet  the  conditions  resulting  from  tlie 
abolition  of  slavery  at  the  close  of  the  Civil  War, 
new  restraints  were  imposed  upon  the  States,  the 
consideration  of  which  has  largely  occupied  the 
attention  of  the  Supreme  Court.  It  provides  that 
"No  State  shall  make  or  enforce  any  law  which 
shall  abridge  the  privileges  or  immunities  of 
citizens  of  the  United  States ;  nor  shall  any 
State  deprive  any  person  of  life,  liberty,  or 
property  without  due  process  of  law ;  nor  deny 
to  any  person  within  its  jurisdiction  the  equal 
protection  of  the  laws."  Doubtless  this  amend- 
ment was  primarily  intended  for  the  protection 
of  the  newly  emancipated  slaves,  especially  in 
the  States  where  they  had  so  long  been  held  in 
bondage,  but  in  its  language  there  is  no  distinc- 
tion of  race  or  color,  and  the  Court  held  that 
it  could  make  no  such  distinction  in  its  applica- 
tion, which  must  be  made  alike  to  all  cases  and 
subjects  that  came  within  the  scope  of  its 
language  in  its  natural  meaning. 

It  must  not  be  thought,  however,  from  these 
numerous  restraints  imposed  by  the  Constitution 
upon  the  power  of  the  States,  and  the  very 
considerable  number  of  cases  (exceeding  200  in 
all)  in  which  the  Supreme  Court  has  pronounced 
their  statutes  invalid,  that  the  Court  is  biased 
against  the  States,  or  inclined  unduly  to  enforce 
the  limits  imposed  upon  them.  On  the  contrary, 
it  has  been  quite  as  jealous  and  careful  to  uphold 
and  maintain  the  reserved  rights  of  the  States 
in  all  matters  of  local  and  domestic  concern, 
and  to  protect  them  from  violation  by  the  Federal 
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Government,  as  it  has  been  to  maintain  the 
exclusive  province  of  Congress  in  national  con- 
cerns against  intrusion  by  the  State  legislatures. 
It  has  endeavored,  with  success,  to  maintain  the 
just  and  exact  balance  of  power  between  them 
as  prescribed  by  the  Constitution.  As  against 
the  200  cases  in  which  State  laws  have  been 
invalidated  by  its  judgments,  vastly  more  numer- 
ous cases  will  be  found,  in  its  reports,  in  which 
State  laws  have  been  maintained  by  it  against 
attack  on  the  ground  that  they  involved  a  viola- 
tion of  the  Federal  restraints.  If,  tlicn,  it  be 
asked  — why  has  it  only  pronounced  21  Acts  of 
Congress  invalid  on  constitutional  grounds; 
while  200  State  laws  have  been  condemned?  the 
answer  is  that  there  are  45  States  and  only  one 
Congress,  and  that  the  members  and  Couiniittees 
of  Congress  are  much  more  familiar  with  the 
Federal  Constitution  than  those  of  a  State  Legis- 
lature, who  naturally  look  first  to  that  of  their 
own  State.  It  is  notable,  too,  that  the  legislators 
of  some  States  must  be  much  more  studious  of 
the  Federal  Constitution  than  others,  for  while 
Louisiana,  which  became  a  State  in  1812,  and 
from  its  French  origin  has  retained  the  civil  law 
instead  of  the  common  law,  has  had  20  of  its 
laws  pronounced  invalid  for  violation  of  the 
Constitution,  Massachusetts,  one  of  the  original 
13  States,  has  only  suffered  twice  in  this  way 
in  her  whole  history. 

Congress  is,  of  course,  in  the  first  instance 
the  judge  of  the  constitutionality  of  its  own 
Acts,  and  its  members  being  mostly  lawyers,  are 
familiar  with  the  letter  and  spirit  of  the  Con- 
stitution. The  cardinal  and  wholesome  rule  of 
the  Court  has  been,  not  to  pronounce  either  a 
State  or  Federal  law  invalid  on  constitutional 
grounds  unless  the  violation  is  clearly  established, 
that  the  presumption  is  in  favor  of  the  validity 
of  a  statute,  and  that  this  continues  until  the 
contrary  is  shown  beyond  a  rational  doubt.  The 
Supreme  Court  has  felt  that  one  branch  of  the 
Government  cannot  encroach  on  the  domain  of 
the  other  without  danger,  and  that  the  safety  of 
our  institutions  depends  in  no  small  degree  on 
a  strict  observance  of  this  salutary  rule.  It 
speaks  volumes  for  the  wisdom  and  caution  of 
the  Court  which  is  vested  with  this  remarkable 
and  fascinating  power,  that  in  so  great  a  mass 
of  State  legislation,  some  of  it  crude  and  un- 
digested, consisting  of  thousands  of  volumes,  it 
has  not  found  it  necessary  to  exercise  the  power 
much  more  frequently.  It  has  been  a  source  of 
frequent  wonder  to  foreign  observers  that  a 
written  Constitution,  which  was  framed  in  the 
i8th  century  for  13  feeble  States,  with  3,000,000 
of  people  of  substantially  uniforin  wealth  or 
poverty,  scattered  along  the  Atlantic  seaboard, 
and  for  whose  government  it  was  regarded  as  a 
precarious  experiment,  should  be  found  to  an- 
swer as  well  in  the  20tli  century  for  the  needs 
of  a  great  nation  of  80.000,000  in  45  States, 
occupying  the  breadth  of  the  continent,  with 
gigantic  accumulations  of  individual  and  corpo- 
rate property,  with  conflicting  interests  and  senti- 
ments, and  wide  differences  of  social  condition. 
There  was  much  debate  in  the  discussions  which 
resulted  in  the  adoption  of  the_  Constitution, 
whether  the  government  which  it  called  into 
being  could  reach  and  control  even  a  people 
that  was  expected  to  occupy  the  territory  which 
the  Treaty  of  Peace  of  1783  secured  to  the 
United  States,  which  extended  only  from  the  .\t- 
lantic   to   the   Mississippi   River,   and    from   the 


lakes  to  the  northern  boundary  of  Florida.  Since 
that  time  our  territory  has  expanded  more  than 
four  times,  and  now  embraces  insular  possessions 
of  vast  extent,  at  enormous  distance  from  the 
seat  of  government  and  half  way  round  the 
globe. 

The  fundamental  difficulties  of  time  and  space 
have  been  overcome  by  the  triumphs  of  steam 
and  electricity,  wholly  unforeseen  and  unex- 
pected in  1787,  but  which  now,  in  the  case  of 
the  United  States  and  Great  Britain  alike,  have 
rendered  possible  the  administration  of  govern- 
ment from  London  or  from  Washington  on  any 
portion  of  the  earth's  surface.  At  the  time  of 
the  adoption  of  our  Constitution  it  took  about 
as  long  to  travel  the  length  or  breadth  of  the 
then  United  States  as  it  does  now  to  go  from 
New  York  to  Manila,  or  from  London  to  Pekin, 
and  orders  of  either  Government  which  then 
would  have  taken  months  to  transmit,  now  reach 
their  destination  so  as  to  be  put  in  execution 
at  the  other  end  of  the  world  in  a  few  hours, 
and  sometimes  in  a  few  minutes.  But  in  our 
case,  we  can  account  for  the  fact  that  a  written 
Constitution,  instead  of  being  torn  asunder  and 
left  by  the  way  as  the  nation  expanded,  as  new 
and  wholly  unexpected  conditions  arose,  has 
grown  with  the  growth  of  the  nation,  like  the 
hide  of  an  animal  from  its  birth  to  its  maturity, 
so  that  it  still  embraces  and  covers  the  whole 
of  our  vast  national  life.  We  owe  it,  first,  to  the 
wisdom  of  its  framers,  who  inserted  in  it  only 
fundamental  rules  and  principles,  generally  and 
briefly  expressed,  leaving  it  always  to  Congress 
to  fill  in  and  provide  for  all  details ;  and  sec- 
ondly, to  the  vigorous  and  masterly  manner  in 
which  the  Supreme  Court  has  exercised  its 
essential  and  lawful  function  of  construction. 
By  this  it  has  applied  the  whole  instrument  and 
each  of  its  parts  to  new  conditions  as  they  arose, 
and  has  developed  and  strongly  asserted  the 
inherent  powers  of  sovereignty  intended  to  be 
vested  in  the  Government  of  the  United  States, 
and  necessarily  resulting  from  their  existence 
as  a  nation.  It  was  our  happy  fortune  that  for 
34  years,  in  that  critical  period  of  our  history 
which  was  to  determine  whether  we  were  to  be 
a  great  and  powerful  nation,  adequate  for  all 
the  needs  of  a  first-class  power  in  the  world,  or 
only  a  league  of  States  like  the  old  Confedera- 
tion, we  had  the  benefit  of  the  broad  and  robust 
iiucllect  of  Chief  Justice  Marshall,  to  enforce 
the  liberal  principles  of  construction  which  the 
genius  of  Hamilton  had  laid  down. 

In  a  single  paragraph  he  states  the  whole 
theory  upon  which  the  Court  has  administered 
the  Constitution,  and  fitted  it  to  the  growing 
wants  and  changing  conditions  of  the  Nation : 

The  Government  is  acknowledged  by  all  to  be  one  of 
enumerated  powers.  The  principle  that  it  can  exercise 
only  the  powers  Rrantcd  to  it  is  now  universally  .nd- 
mitted.  Hut  the  ([ucstion  respectinR  the  extent  of  the 
powers  actually  granted  is  perpetually  arising,  and  will 
probably  continue  to  arise,  as  long  as  our  system  shal' 
exist.  Hie  powers  of  the  government  are  limited,  ana 
its  powers  are  not  to  be  transcended.  Hut  the  sound 
construction  of  the  Constitution  must  allow  to  the 
National  Legislature  that  discretion  with  respect  to  the 
means  by  which  the  powers  it  confers  are  to  he  carried 
into  execution,  which  will  enable  that  body  to  perform 
the  high  duties  assigned  to  it,  in  a  manner  most  bene- 
ficial to  the  people.  Let  the  end  he  Icgitiniatc.  Id  it  be 
within  the  scope  of  the  Constitution,  and  all  means 
wiiich  are  appropriate,  which  are  plainly  adapted  to  that 
end,  an<I  winch  are  not  prohibited,  but  are  consistent 
with  the  letter  and  spirit  of  the  Constitution,  arc 
constitutional. 
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Hamilton,  in  the  <Federalist,^  declared  that 
«the  judiciary  is  beyond  comparison  the  weakest 
of  the  three  departments  of  power;  that  it  can 
never  attack  with  success  either  of  the  other 
two;  and  that  all  possible  care  is  requisite  to 
enable  it  to  defend  itself  against  their  attacks. 
Montesquieu,  whose  works,  with  Blackstone  s, 
were  the  text-books  of  constitutional  liberty 
which  the  framers  had  constantly  in  hand,  de- 
clared that  "the  judicial  power  is  next  to  noth- 
ing." And  it  was  said  by  another  French 
publicist,  "It  has  no  guards,  palaces,  or  treasures, 
no  arras  but  truth  and  wisdom,  and  no  splendor 
but  the  justice  and  publicity  of  its  judgments.* 
But  the  Supreme  Court,  sustained  generally  by 
the  confidence  and  affection  of  the  people,  has 
more  than  held  its  own.  Keeping  carefully 
within  its  own  limits,  it  has  for  the  most  part 
labored  to  keep  the  other  departments  of  gov- 
ernment within  theirs,  and  the  powers  of  the 
States  and  of  the  nation  from  coming  into 
conflict.  In  its  hands  the  judicial  power  has 
been  the  force  of  gravitation  which  has  kept 
each  member  of  our  federal  system  in  its  proper 
orbit,  and  maintained  the  essential  harmony  of 
the  whole. 

The  closing  scene  in  the  Federal  Convention, 
which  made  the  Court  in  a  way  the  guardian  of 
the  Constitution,  will  be  ever  memorable.  After 
months  of  discussion,  sometimes  violent,  more 
than  once  approaching  the  very  brink  of  dissolu- 
tion, in  hopeless  despair  of  coming  to  any 
agreement,  at  last  the  grand  triumph  of  com- 
promise and  mutual  concession  was  accomplished, 
and  the  members  met  to  affix  their  names  to 
the  instrument.  Hamilton,  one  of  the  youngest, 
acted  as  scribe,  and  after  Washington  had  signed 
first  as  "President  and  Deputy  from  Virginia," 
inscribed  on  the  great  sheet  of  parchment  the 
name  of  each  State,  as  the  delegates  came  for- 
ward in  geographical  order  to  add  their  names. 
When  all  had  signed,  Franklin,  the  oldest  and 
most  famous  of  them  all,  pointing  to  the  sun 
emblazoned  behind  the  chair  in  which  Washing- 
ton had  presided  through  the  whole  struggle, 
said  to  those  about  him,  "In  the  vicissitudes  of 
hope  and  fear,  I  was  not  able  to  tell  whether  it 
was  rising  or  setting.  Now,  I  know  that  it  is 
the  rising  sun."  After  more  than  a  century's 
trial  of  their  work,  the  sun  which  Franklin  saw 
is  not  ye»  near  the  zenith  —  much  has  been  done, 
but  vastly  more  remains  to  be  accomplished,  and 
it  is  still  morning  with  our  young  Republic. 
Joseph  H.  Cho.\te, 
Late  United  States  A7>ibassador  to  the  Court  of 
Saint  James. 
Surabaya,  soo-ra-bi'a  (Dutch,  Soerab.\j.\), 
Java,  (i>  the  capital  of  the  residency  of  the 
same  name  occupying  the  eastern  third  of  the 
island.  The  city  is  situated  on  the  Strait  of 
Surabaya,  which  separates  Madura  Island  from 
the  north  coast  of  Java.  It  is,  ne.xt  to  Batavia, 
the  most  important  port  and  commercial  station 
in  the  Dutch  East  Indies,  and  has  machine- 
shops  and  other  industries.  It  exports  sugar, 
coffee,  and  the  various  products  of  the  residency. 
Pop.  (1900)  146,944,  including  about  9,000  Eu- 
ropeans. (2)  The  province  of  Surabaya  has  an 
area  of  2,327  square  miles  and  a  population  of 
2,114,000. 

Surajah  Dowlah,  soo-ra'ja  dow'la,  the  last 
independent  nawab  of  Bengal,  under  whom 
was  perpetrated  the  massacre  of  the  Black  Hole 


(q.v.).  He  succeeded  his  grandfather,  Alt 
Verdy  Khan,  in  1756,  and  within  two  months 
of  his  accession  found  a  pretext  for  marching 
on  Calcutta.  On  the  arrival  of  Clive  and  Ad- 
miral Watson  he  retreated  to  Moorshedabad, 
but  was  routed  at  the  battle  of  Plassey  (23  June 
1757).  He  then  fled  up  the  Ganges,  but  was 
betrayed  by  a  fakir,  and  was  put  to  death  by 
order  of  the  son  of  Meer  JafSer,  the  new 
nawab.  Surajah  Dowlah's  reign  lasted  15 
months,  his  age  at  the  time  of  his  death  being 
barely  20. 

Surakarta,  soo-ra-kar'ta,  Java,  a  central 
town  connected  by  rail  with  Samarang  on  the 
north,  and  Surabaya  on  the  east.  It  is  the  resi- 
dence of  the  native  sultan  of  Surakarta,  who  is 
a  dependent  of  the  Dutch  government  and  is 
advised  by  a  resident.  The  town  (pop.  124.000* 
is  the  capital  of  his  kingdom,  a  mountainous 
but  in  part  very  fertile  region,  with  an  area 
of  2,191  square  miles  and  a  population  of 
1,053,985. 

Surat,  soo-rat',  India,  a  town  in  the 
Gujarat  division  of  Bombay,  extends  for  some 
distance  in  crescent  from  along  the  river  Tapti, 
in  a  fertile  valley.  The  nawab's  palace  lies  with- 
in the  confines  of  the  fort  The  remarkable 
buildings  are  four  handsome  Mohammedan 
mosques,  two  Parsee  fire-temples,  several  Hindu 
temples,  and  a  clock-tower  (80  feet  high). 
There  is  also  an  extensive  bazaar,  and  a  Hindu 
hospital  for  sick  animals.  Industry  is  limited 
to  the  manufacture  of  cotton  and  silk  goods, 
shawls,  etc.,  articles  of  ornamentation,  jewelry 
and  ivory  objects,  indigo  and  pottery.  The  ex- 
ports are  cotton  and  grain.  The  commercial  im- 
portance of  Surat  w'as  established  in  the  i6th 
century,  and  it  was  the  starting  point  for  pil- 
grimages to  Mecca.  Its  decline  dates  from  the 
removal  of  the  East  Indian  Company  to  Bombay. 
Fire  and  flood  contributed  subsequently  to  its 
decadence.  It  flourished  during  the  American 
Civil  War  through  its  cotton  export.  Pop. 
(1901)   119,306. 

Surcouf,  siir-koof,  Robert,  French  naval 
officer:  b.  1773;  d.  1827.  Much  of  his  life  at 
sea  was  devoted  to  privateering  and  he  was 
known  as  "the  king  of  the  Corsairs."  From 
1798  to  1801  and  from  1809  to  181 1,  he  scoured 
the  sea  for  English  merchantmen  as  Paul  Jones 
did  some  years  previously.  His  life  was  divided 
between  building  French  ships  on  shore,  and 
scurrying  the  high  seas  for  English  merchant 
vessels.  It  was  his  advice  to  Napoleon :  "At- 
tack rich  England  in  her  riches  —  in  her  mer- 
chant vessels ;  leave  your  ships  of  the  line  at 
home  and  send  out  light  privateers !" 

Surety.     See  Suretyship. 

Suretyship,  a  word  derived  from  tht 
French  siircte,  and  the  Latin  securitas,  which 
means  freedom  from  care.  It  signifies  the  obli- 
gation of  a  person  to  answer  for  the  debt,  fault 
or  non-performance  of  another,  and  to  make 
good  any  loss  occasioned  thereby  to  the  extent 
provided  in  the  contract.  .  The  difference  be- 
tween suretyship,  and  guarantee  is  an  essential 
one.  a  contract  of  suretyship  being  a  direct 
liability  to  the  creditor  for  the  act  to  be  per- 
formed by  the  debtor,  whereas  a  guarantee  is 
liability  only  for  the  debtor's  ability  to  perform 
this  act.    A  contract  of  suretyship  is  an  imrae- 
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tiiatc  and  direct  undertaking  that  the  act  shall 
be  done,  and  if  the  act  is  not  done,  the  surety 
becomes  responsible  at  once. 

The  Constitution  of  the  United  States  makes 
it  impossible  for  any  State  to  enforce  a  law 
which  might  be  construed  as  impairing  the 
rights  of  a  creditor  under  a  contract  of  surety- 
ship, but  like  other  contracts  it  may  be  vitiated 
and  annulled  through  fraud  or  duress  in  the  exe- 
cution. The  surety  is  entitled  to  such  informa- 
tion both  from  creditor  and  debtor  as  will  enable 
him  to  know  the  nature  of  the  obligation  which 
he  is  assuming,  and  if  there  is  fraudulent  mis- 
representation or  suppression  of  the  facts  with 
the  purpose  of  obtaining  his  agreement  to  the 
undertaking  the  surety  can  obtain  relief  in  a 
court  of  equity.  On  the  other  hand  this  relief 
would  not  be  granted  against  innocent  parties 
who  had,  without  notice  from  the  surety,  in- 
curred expenditure  or  assuiued  obligations  on 
account  of  the  existence  of  the  suretyship  con- 
tract. Of  course  in  such  a  case  the  surety  would 
have  a  right  to  redress  from  the  creditor  or 
debtor,  or  both,  who  had  caused  him  loss  by 
deceiving  him. 

It  should  be  understood  that  there  is  no 
obligation  on  the  part  of  the  creditor,  or  of  the 
debtor  to  disclose  all  facts  relating  to  the  risk, 
but  only  those,  the  withholding  of  which,  if 
known  to  them,  or  either  of  them,  would  con- 
stitute intent  to  mislead.  The  surety,  on  the 
other  hand,  is  expected  to  use  reasonable  judg- 
ment and  precaution  in  making  the  contract. 
The  presumption  of  law  is  that  the  suretyship, 
the  surety's  signature  being  admitted,  is  valid, 
and  upon  him  rests  the  onus  of  attacking  its 
validity,  if  he  so  desires. 

The  surety's  responsibility  cannot  be  changed, 
or  the  contract  modified  in  any  manner  without 
his  consent,  and  should  any  change  be  made  in 
the  contract  without  such  consent,  the  surety  is 
discharged  from  his  obligation.  It  does  not 
matter  whether  the  change  wou'd  be  advantage- 
ous to  the  surety  or  otherwise,  he  has  a  right  to 
stand  upon  the  original  terms,  and  cannot  be 
held  responsible  for  any  different  terms.  This 
applies  also  to  any  extension  of  the  term  of 
credit  specified  in  the  contract  without  the 
surety's  approval  in  legal  form. 

Upon  discharge  of  his  obligation  by  the 
debtor,  the  surety  is  of  course  released.  Should 
the  debtor  default,  and  the  surety  have  to  pay, 
the  surety  becomes  entitled  to  all  the  rights  and 
securities  previously  held  by  the  creditor.  If 
there  are  several  sureties,  and  the  creditor's 
claim  is  enforced  against  one  only,  the  latter  can 
compel  his  cosureties  to  pay  their  several  shares, 
and  he  also  has  a  claim  against  the  principal  for 
the  amount  which  he  has  expended  in  meeting 
the  obligation.    See  Guarantee. 

Surf-bird,  a  shore-bird  {Aphriza  virgata), 
having  a  distinct  place  of  itc-  own  between  the 
sandpipers  and  plovers.  It  is  about  10  inches 
long,  with  the  wing  7;  dark  brown  above,  lighter 
on  the  wing  coverts,  with  white  spots  and  stripes 
on  the  head  and  neck;  upper  tail  coverts  and 
basal  half  of  tail  white,  the  latter  terminated 
with  brownish  black;  under  parts  white,  tinged 
with  ashy  in  front,  each  feather  having  a  brown- 
ish black  crescent.  The  bill  is  about  as  long 
as  the  head,  with  vaulted  obtuse  tip  and  com- 
pressed sides;  wings  long  and  pointed.  It  is 
found  on  the  Pacific  coast  of  North  and  South 


America,  and  in  the  Sandwich  Islands,  migrat- 
ing from  northern  to  temperate  regions  in  win- 
ter and  back  again  in  summer.  It  is  usually 
seen  on  the  edge  of  steep  rocks,  among  the  re- 
treating waves,  searching  for  small  mollusks  and 
marine  animals,  allowing  the  surf  sometimes  to 
dash  over  it,  whence  the  common  name ;  its 
flight  is  short,  with  a  quick  and  jerking  motion. 

Surf-clam.    See  Clam. 

Surf  Duck,  or  Surf  Scoter.    See  Scoter. 

Surf-fish,  one  of  the  many  small  ovoid 
fishes  of  the  family  Embiotocida:,  related  to  the 
percoids,  which  abound  upon  the  Pacific  coast 
of  North  America,  where  they  are  found  numer- 
ously in  the  surf  on  sandy  beaches,  and  in  the 
mouths  of  rivers.  They  are  often  gayly  colored, 
sometimes  in  extraordinary  patterns  of  spots  or 
bars ;  and  are  easily  caught  but  not  valued  much 
as  food.  The  most  familiar  one  is  Aml>histicus 
argenteus;  several  others  are  locally  known  as 
the  blue,  black,  red  and  white  perches,  the 
alfione,  etc.    All  are  viviparous. 

Surf-smelt,  a  small,  eminently  toothsome 
smelt  {Hypviiiestts  pretiosus),  numerous  along 
the  coast  of  California  and  northward,  where  it 
spawns  in  the  surf,  and  is  caught  in  great  quan- 
tities in  nets. 

Surface,  Joseph,  a  character  in  Sheridan's 
comedy,  'The  School  for  Scandal.'  He  is  a 
mean  hypocrite  who  affects  great  seriousness  and 
sentiiuentality. 

Surface,  i.  A  physical  surface  may  be 
defined  as  formed  by  the  boundaries  or  limiting 
portions  of  a  given  body.  2.  A  mathematical 
surface  is  the  boundary  between  two  given  por- 
tions of  space.  It  may  be  of  various  orders,  a 
plane  surface  being  of  the  first  order,  a  quadric 
surface  of  the  second  order,  etc.  A  surface 
through  all  points  of  which  a  straight  line  may 
be  so  drawn  as  to  rest  entirely  within  the  said 
surface,  is  termed  a  ruled  surface.  The  cone, 
conoid,  and  cylinder  are  examples  of  this  class. 
A  surface  is  said  to  be  of  the  «th  order  when  it 
is  intersected  at  n  points,  either  imaginary  or 
real,  by  a  given  arbitrary  line.  For  a  treatment 
of  the  subject,  consult  Smith's  'Solid  Geom- 
etry'   (,3d  ed.  i8gi). 

Surface  Tension,  that  property  of  liquids 
in  virtue  of  whicli  they  tend  to  take  such  a  form 
as  to  have  the  smallest  surface  possible.  The 
name  "surface  tension"  has  reference  to  the  fact 
that  liquids,  when  freed  from  the  action  of  grav- 
ity and  other  comparatively  powerful  forces, 
behave  as  though  their  surfaces  were  elastic  mem- 
branes, which  are  everywhere  in  a  state  of  uni- 
form tension.  Beginners  in  tlie  study  of  physics 
often  form  the  idea,  from  their  text-books,  that 
this  hypothetical  tension  is  real  and  that  the  sur- 
face of  a  liquid  really  is  membranous  in  nature, 
and  subject  to  an  actual,  physical  tension.  This 
is  not  at  all  the  case ;  for  the  behavior  of  the 
liquid  is  due  to  an  entirely  different  cause,  as 
will  be  understood  by  reference  to  Fig.  i.  AB 
here  represents  a  liquid  surface,  and  111  m  111  in  in 
represent  a  molecule  of  tlie  liquid,  which  is  orig- 
inally in  the  interior  of  the  liquid,  but  which  is 
removed  from  it  in  the  manner  illustrated  by  the 
successive  figures,  i,  2,  3,  4,  and  5.  Consider, 
first,  the  state  of  the  molecule  in  in  the  position 
I.  It  is  here  surrounded  by  the  liquid  on  all 
sides,  and  the  attractive  influence  that  the  otlier 
molccifles  of  the  liquid  exert  upon  it  is  sensibly 
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the  same  in  all  directions.  The  circle  that  is 
drawn  about  m  represents  a  sphere  whose  radius 
is  the  "radius  of  sensible  molecular  attraction" ; 
that  is,  it  is  equal  to  the  (unknown)  distance  at 
which  we  may  suppose  that  the  attraction  of  one 
molecule  of  the  liquid  for  another  one  ceases  to 
be  sensible.  The  attractive  influence  of  those 
parts  of  the  liquid  which  are  external  to  this 
sphere  being  by  hypothesis  insensible,  we  may 
regard  in  as  influenced  solely  by  such  molecules 
as  are  within  a  sphere  of  the  radius  shown.  It 
is  easily  seen,  therefore,  that  the  attraction  of 
the  liquid  for  m  will  be  the  same  in  all  directions 
(and  therefore  without  any  resultant  effect),  so 
long  as  the  sphere  remains  totally  submerged. 
But  when  the  molecule  m  approaches  the  surface 
so  nearly  that  a  part  of  its  sphere  projects  into 
the  air  as  shown  at  2,  it  is  equally  evident  that 
the  attractive  force  upon  m  is  no  longer  the  same 
in  all  directions.  In  order  to  make  it  so,  we 
should  have  to  cut  off,  from  the  bottom  of  the 
sphere  at  2,  a  segment  equal  to  the  segment  that 
projects  into  the  air,  as  indicated  by  the  little 
shaded  area.  The  mass  of  fluid  that  lies  between 
this  shaded  segment  and  the  surface  of  the 
liquid  is  without  any  resultant  effect  upon  m,  on 
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account  of  its  symmetry  with  respect  to  in;  and 
hence  in  the  position  2  we  may  regard  m  as  sub- 
ject only  to  the  unbalanced  downward  attraction 
that  the  shaded  segment  e.xerts  upon  it.  In  po- 
sition 3  the  molecule  has  reached  the  surface  of 
the  liquid,  and  it  is  subject  to  a  downward  at- 
tractive force  due  to  the  mass  of  liquid  contained 
in  the  entire  lower  half  of  the  sphere.  In  bring- 
ing the  molecule  from  position  I  to  position  3, 
we  therefore  have  to  move  it  upward  against  a 
force  which  tends  to  pull  it  back  into  the  liquid 
again ;  this  force  becoming  active  from  the  mo- 
ment that  the  sphere  of  sensible  molecular  at- 
traction first  becomes  tangent  to  the  surface  of 
the  liquid,  and  increasing  in  magnitude  until  it 
attains  its  maximum  value  when  the  molecule 
actually  reaches  that  surface.  Hence  we  have 
to  perform  work,  in  order  to  transport  a  mole- 
cule from  the  interior  of  a  liquid  to  the  surface ; 
and  this  amounts  to  saying  that  we  have  to  per- 
forrn  work  in  order  to  increase  the  surface  of  a 
liquid.  But  this  is  just  what  we  should  have  to 
do  if  the  surface  of  the  liquid  were  an  elastic 
membrane  ;  and  hence  it  is  permissible  to  imagine 
that  the  surface  is  such  a  membrane ;  and  it  is 
found  that  such  a  conception  makes  it  easier  to 
understand  and  describe  the  phenomena  that  re- 
sult from  molecular  attractions  in  liquids.  It 
will  be  noted,  however,  that  in  extending  the 
surface  of  a  liquid  we  do  not  actually  stretch  the 
existing  surface.  We  merely  bring  more  mole- 
cules from  the  interior,  where  the  forces  acting 
upon  them  are  balanced,  to  the  surface,  where 
These  forces  are  not  balanced. 

The  phenomena  of  surface  tension  are  most 


obvious  in  soap  films  and  in  foams,  where  the 
mass  of  the  liquid  concerned  is  so  small  (rela- 
tively to  the  surface)  that  the  molecular  forces 
which  give  rise  to  the  so-called  "surface  tension* 
can  easily  preponderate  over  gravity,  which  is 
relatively  powerful  in  liquid  bodies  of  large  mass 
and  small  surface.  The  French  physicist  Plateau 
devoted  a  vast  amount  of  attention  to  the  phe- 
nomena that  are  manifested  by  liquid  films,  and 
by  masses  of  liquid  that  are  freed  from  the  in- 
fluence of  gravity  by  being  suspended  in  other 
liquids  with  which  they  will  not  mix,  but  which 
have  the  same  density  as  the  liquid  to  be  studied. 
Olive  oil  can  readily  be  freed  from  the  action  of 
gravity,  by  submerging  it  in  a  mixture  of  alcohol 
and  water,  w'hose  composition  is  regulated  by 
trial  until  the  mixture  has  precisely  the  same  spe- 
cific gravity  as  the  oil.  A  mass  of  oil  which  is 
submerged  in  this  manner,  and  is  not  constrained 
in  any  way,  at  once  assumes  a  spherical  form ; 
for  the  sphere  has  a  smaller  surface  than  any 
other  solid  of  the  same  volume. 

The  existence  of  surface  tension  can  be 
shown  readily  and  strikingly,  even  in  a  large 
mass  of  water,  by  several  very  simple  experi- 
ments. Of  these,  the  camphor-movement  ex- 
periment is  one  of  the  best  known.  To  perform 
it,  a  perfectly  clean  vessel  is  filled  with  clean 
water,  some  of  the  water  being  allowed  to  flow 
over  the  sides  of  the  vessel,  so  that  any  super- 
ficial impurities  may  be  washed  away.  Very  fine 
scrapings  of  camphor  are  then  allowed  to  fall 
upon  the  surface  of  the  water ;  and  if  the  water 
surface  is  sufficiently  clean,  these  scrapings  at 
once  begin  to  execute  the  most  violent  move- 
ments. The  motion  of  the  camphor  is  due  to  the 
fact  that  the  surface  tension  of  a  solution  of 
camphor  in  water  is  less  than  that  of  pure  water. 
The  camphor  particles  do  not  dissolve  evenly  on 
all  sides ;  and  the  horizontal  pull  exerted  upon 
them  by  the  water  is  greatest  in  those  directions 
in  which  the  concentration  of  the  solution  in 
immediate  contact  with  the  particles  is  least. 
Hence  the  motions.  The  great  importance  of 
absolute  cleanliness  in  this  experiment  is  well 
illustrated  by  touching  with  a  slightly  greasy 
finger  a  water  surface  upon  which  camphor  par- 
ticles are  in  rapid  motion.  The  entire  surface 
becomes  contaminated  almost  instantly,  so  that 
the  camphor  movements  become  deadened,  or 
cease  altogether. 

The  effects  of  surface  tension  are  observable 
in  large  masses  of  liquid,  where  those  masses 
come  in  contact  with  the  walls  of  their  contain- 
ing vessels.  The  slight  elevation  of  the  water  in 
a  drinking  glass,  where  the  water  touches  the 
glass,  is  due  to  this  cause.  This  particular  phe- 
nomenon is  more  marked  in  the  case  of  a  glass 
tube  of  small  diameter,  dipping  in  a  vertical  po- 
sition into  a  vessel  of  water  (or  any  other  liquid 
which  actually  wets  the  glass).  Let  the  glass 
tube  be  inserted  into  the  water,  so  that  it  is 
wetted  up  to  a  certain  level,  and  let  the  tube  be 
then  raised  slightly.  The  glass,  in  the  region 
which  has  been  submerged  below  the  general 
level  of  the  water  and  is  now  raised  above  it 
again,  adheres  to  the  water,  and  as  the  tube  is 
raised,  the  column  of  water  within  it  sinks  at 
the  centre,  so  that  its  surface  becomes  concave, 
as  is  illustrated  in  Fig.  2.  The  weight  of  that 
part  of  the  water  within  the  tube  which  stands 
above  the  general  level  of  the  water  in  the  ex- 
ternal vessel  (that  is,  the  weight  of  that  portion 
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which  lies  between  the  actual  water  surface  in 
the  tube,  and  the  dotted  horizontal  line),  is  sus- 
tained by  the  tension  of  the  curved  surface  (or 
"meniscus")  that  bounds  the  column  at  the  top; 
this  tension  acting  sverywliere  in  the  direction 
of  the  surfnce  of  the  water,  and  therefore  having 
an  obliquely-upward  direction  around  the  edges, 
and  hence  a  vertical  component,  which  is  capable 
of  sustaining  the  water  in  the  tube.  In  the  case 
of  a  liquid  which  does  not  wet  the  tube  (for  ex- 
ample, in  the  case  of  mercury  and  glass),  the 
curvature  of  the  liquid  surface  is  in  the  opposite 
direction  from  that  observed  with  water  and 
glass;  that  is,  the  meniscus  is  convex  upwards, 
as  shown  in  Fig.  3,  and  the  liquid  in  the  tube 


Fig.  2, 


I'lG.   3. 


stands  at  a  lower  level  than  corresponds  to  the 
general  level  of  the  liquid  surface  in  the  contain- 
ing vessel.  In  a  barometer,  the  meniscus  of  the 
column  is  convex  upward,  and  the  depression 
of  the  column  due  to  the  surface  tension  of  the 
mercury  is  usually  quite  sensible ;  so  that  in 
order  to  be  in  a  position  to  know  the  exact 
neight  at  which  the  mercury  in  the  column 
would  stand  if  the  tube  were  large  enougii  in 
diameter  for  the  effects  of  surface  tension  to  be 
negligible,  it  is  necessary  to  investigate,  very 
carefully,  the  way  in  which  the  depression  varies 
with  the  diameter  of  the  tube,  and  with  the 
height  of  the  meniscus  itself.  Numerous  observ- 
ers have  made  extensive  investigations  of  this 
sort,  and  have  given  their  results  in  tables.  A 
very  good  table  of  this  kind,  due  to  Mendclccff, 
is  given  in  Guillaume's  'Tliermomctrie  de  Pre- 
cision,* and  other  tables  will  be  found  in  nearly 
all  of  the  works  upon  meteorology.  The  prop- 
erty of  liquids  in  virtue  of  which  they  stand,  in 
a  vertical  tube,  at  an  elevation  different  from 
that  in  the  vessel  into  which  the  tube  dips,  is 
commonly  called  "capillarity,"  in  reference  to 
the  small  diameter  of  the  tubes  in  which  the 
effect  is  most  noticeable  (Latin,  cafillus, 
«hair»). 

T.\BLE   OF    SURFACE   TENSIONS    AT   20°    C.     (68°    F.). 


Liquid 

Dynes 
per     centi- 
metre 

Grams 
per     centi- 
metre 

Grains 
per  inch 

Water    

8i. 
540. 
3.!.l 

30.6 

25-5 
36.9 
29.7 
3"-7 

0.083 

•  551 

•  033 
.031 
.026 
.038 
.030 
.032 

3--4 

21.58 

Carbon     disulphide.  . . 

1.28 

1.22 

1.02 

Olive   oil    

1.47 

1.27 

The  surface  tension  of  a  liquid  is  measured 
by  the  horizontal  pull  that  the  liquid  can  exert 
upon  a  straight  line  one  unit  in  length,  lying  in 
its    surface;    the    pull    being    perpendicular,    of 


course,  to  the  direction  of  the  line.  The  ac- 
companying table  contains  the  surface  tensions 
of  various  liquids  as  determined  by  Quincke,  and 
quoted  by  Maxwell.  Mercury,  for  example,  is 
capable  of  exerting  a  pull  of  31.58  grains  upon 
a  straight  line  one  inch  long,  lying  in  its  sur- 
face. The  value  of  the  surface  tension  of  water 
given  in  this  table  is  certainly  too  great.  Brun- 
ner  found  it  to  be  75.2  dynes  per  centimetre,  and 
Wolf  found  76.5  and  77.3.  Rayleigh's  determi- 
nation, based  upon  a  study  of  the  wave-length 
of  ripples,  gave  73.9  dynes  at  18°  C. ;  and 
T.  Proctor  Hall  found  that  at  T°  C.  the  surface 
tension  of  water,  in  the  same  units,  is  given  by 
the  expression 

75.48  — 0.140  r. 
Consult:  Plateau,  'Statique  experimentale 
et  theorique  des  liquides  soumis  aux  seules 
forces  moleculaires*  ;  Boys,  'Soap  Bubbles  and 
How  to  Make  Them'  ;  Risteen,  'Molecules  and 
the  Molecular  Theory  of  Matter.'  Also,  any 
extended  treatise  on  physics. 

A.  D.  Risteen,  Ph.D., 
Editorial  Staff,   ^Encyclopedia  Americana.^ 

Surfaces,  Theory  of. — Surface,  in  the  mathe- 
matical sense,  is  tnc  common  boundary  of  two 
contiguous  regions  of  space.  The  develop- 
ments in  this  vast  field  of  mathematical  in- 
vestigation are  essentially  of  inodem  origin. 
The  geometers  of  the  Greek  school  were  ac- 
quainted with  some  of  the  elementary  proper- 
tics  of  a  few  surfaces,  notably  those  of  sphere, 
cylinder,  and  cone,  but  the  systematic  and 
fruitful  study  of  surfaces  began  with  their 
representation  by  means  of  equations  in 
Cartesian  coordinates  (see  Geometry,  Carte- 
sian). This  was  not  done  imtil  the  method 
of  coordinates  had  been  employed  with  success 
in  the  study  of  plane  curves,  wdiereupon  its 
application  to  surfaces  presented  itself  as  a 
natural  extension.  According  to  Cantor, 
•Gcschichte  der  Mathcmatik,'  Parent  (1666- 
17 16)  was  the  first  to  represent  surfaces  ana- 
lytically by  means  of  a  single  equation 
F(x,  y,  ~)  =0.  To  eacVi  set  of  values  of  .r, 
y,  z  satisfying  this  equation  corresponds  a 
jioint  of  lh(>. surface.  With  the  introduction 
of  coordinates  two  distinct  phases  in  the  study 
of  surfaces  present  them.selves.  On  the  one 
hand  the  surface  is  defined  in  some  purely 
geometric  way,  and  the  problem  is  to  find  an 
equation  analytically  representative  of  the 
surface.  On  the  other  hand  an  equation  is 
assumed,  and  the  problem  is  to  arrive  at  the 
projierties  of  the  surface  from  its  analytical 
definition.  In  the  first  case  no  less  than  in 
the  second,  the  deduction  of  geometric  proiiei-- 
ties  proceeds,  in  the  main,  along  analytical 
hues.  It  is  at  once  evident  that  the  second 
phase  of  the  general  problem  greatly  broadetis 
the  scopo  of  investigation,  and  it  is  from  this 
jioint  of  view  that  the  mathematicians  have 
studied  the  surfaces  defined  by  algebraic  equa- 
tions of  second,  third,  fourth,  and  higher  de- 
grees. The  algebra  brings  in  imaginaries,  and 
this  leads  to  the  introduction  of  surfaces  that 
are  altogether  imaginary,  and  to  the  con- 
sidcratioii  of  imaginary  points  and  elements  in 
connection  with  real  surfaces. 

In  what  has  been  said  thus  far  the  point  has 
figured  as  the  primitive  element  of  the  surface, 
;ni<l  in  CO  mcclinn  with  it  the  surface  is  a  two- 
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uimensional  contiiimtm  of  points.  With  the 
expansion  of  the  subject  additional  primitive 
elements  were  introduced,  viz.,  the  plane  and 
the  line,  and  from  the  standpoint  of  the  new 
elements  the  surface  ma}'  be  regarded  as  a 
two-dimensional  continuum  of  planes,  i.e.,  as 
the  envelope  of  its  tangent  planes,  or  as  a  three- 
dimensional  continuum  of  lines,  -i.e.,  the 
envelope  of  its  tangent  lines.  The  theory  of  a 
surface  as  the  envelope  of  its  x'  of  tangent  lines 
constitutes  a  special  chapter  in  the  general 
theory  of  complexes  of  straight  lines  (see  Line 
Geometry).  Along  with  the  analytical  method, 
the  synthetic  or  projective  method  has  been 
employed,  and  with  special  elegance  and  com- 
pleteness in  the  case  of  surfaces  of  the  second 
order.  With  this  brief  introduction  we  now 
pass  to  a  more  detailed  account  of  the  devel- 
opments in  this  branch  of  mathematics. 

1.  Algebraic  Surfaces  in  General. — Any  sur- 
face which  can  be  analytically  expressed  by 
an  algebraic  equation  between  the  Cartesian 
coordinates  x,  y.  o  of  a  point  of  space  is  called 
an  algebraic  surface.  The  order  of  the  surface 
is  the  number  of  points  of  intersection  (real 
or  imaginary)  of  the  surface  by  an  arbitrary 
straight  line.  The  order  of  the  surface  is 
obviously  the  same  as  the  degree  n  of  its 
equation.  The  class  is  the  number  of  tangent 
planes  of  the  surface  that  pass  through  an 
arbitrary  line.  When  there  is  no  singularity 
(see  7)  on  the  surface  the  class  is  ii(n  —  i)-. 
The  rank  of  the  surface  is  the  order  of  a  cir- 
cumscribing cone  whose  vertex  is  an  arbitrary 
point  of  space.  The  rank  is  n(n  — i).  The 
intersection  of  the  surface  by  a  plane  is  a 
curve  of  «th  order,  and,  by  the  foregoing,  the 
class  of  this  curve  is  the  same  as  the  rank  of 
the  surface. 

2.  The  Plane. — This  is  the  simplest  of  all 
surfaces,  and  its  equation  in  the  variables 
X,  y,  c  is  of  the  first  degree :  Ax  +  By+Cz  +  D  =0, 
in  which  .4,  B,  C,  D  are  constants.  It  is  the 
only  surface  of  first  order. 

3.  Surfaces  of  the  Second  Order,  or  Quadric 
Surfaces. — The  earliest  investigations  were 
connected  with  the  surfaces  of  the  second 
order,  namely,  those  defined  by  the  general 
equation  of  the  second  degree: 

Ax'  +  By'  +  Cz'  +  2Fyz  +  2Gzx  +  zHxy 

-I-  2Lx  +  2My  -f  2.V.~  4-P  =0. 

This  equation  contains  ten  coefficients  which 
enter  homogeneously.  However,  only  the  nine 
ratios  of  the  coefficients  are  essential,  as  the 
equation  may  be  divided  through  by  any 
coefficient  that  is  not  zero.  From  this  fact 
comes  an  important  theorem.  The  substitu- 
tion of  the  coordinates  of  a  given  point  in 
the  general  equation  imposes  one  equation  of 
condition  ujjon  the  coefficients;  nine  such 
equations  determine  the  ratios  of  the  coeffi- 
cients, and  herewith  the  equation,  and  with 
It  the  surface.  The  theorem  follows:  A  sur- 
face of  second  order  is  in  general  determined 
by  nine  points  through  which  it  is  to  pass. 

4.  Classification  of  Quadric  Surfaces. — There 
are  in  all  sixteen  surfaces  of  the  second  order, 
when  the  purely  imaginarv  and  degenerate 
cases  are  included  in  the  "numeration.  The 
grouping  of  the  individual  surfaces  varies  with 
the  principle  employed.  The  principle  of  divi- 
sion may  be  based  on  analytical  criteria,  or 
on    geometrical    characteristics.      Four    differ- 


ent varieties  of  geometrical  classification  are 
knomi.     In  one  the  surfaces  are  divided  into 

(a)  the  surfaces  with  center  or  central  surfaces, 

(b)  the  non-central  surfaces.  A  second  classi- 
fication gives,  (a)  ruled  surfaces  with  real 
generating  lines  (see  16),  (6)  non-ruled  sur- 
faces (analytically  these  latter  surfaces  are 
ruled  surfaces  with  imaginary  generating  lines). 
A  third  classification  rests  upon  the  presence 
or  absence  of  vertices  on  the  surface.  For 
example,  a  cone  has  a  vertex,  and  two  inter- 
secting planes  are  a  degenerate  form  of  a  surface 
of  second  order  with  the  line  of  intersection 
as  a  line  of  vertices.  An  ellipsoid  is  without 
a  vertex.  The  fourth  classification  is  based 
upon  the  nature  of  the  conic  that  is  cut  from 
the  surface  by  the  plane  at  infinity. 

We  now  present  a  classification  based  upon 
analytical  criteria.  This  is  effected  by  means 
of  the  values  of  two  polynomials  J  and  D, 
functions  of  the  coefficients,  and  of  the  roots 
k=X.  n,  V,  of  a  cubic  equation  in  k  called  the 
discriminating  cubic.  The  polynomials  may 
be  conveniently  put  in  the  determinant  form, 
as  also  the  cubic  equation: 

J  = 


A  H  G  L 

,  D  = 

A  HG  , 

A-k  H    G 

HB  F  M 

HB  F 

H  B-k  F 

G  F  C  N 

G  F  C\ 

G     F  C-k 

L  MNP 

I.   Surfaces  for  which  -i  ^o- 

(a)   D^.o,   (i)     Ellipsoid,  real,   if  ^,   ^,   ~ 

^  a        A        A 

are  all  negative. 

(ii)    Hyperboloid  of  one  sheet  if  two 

of  the  quantities  are  negative. 

(iii)  Hyperboloid  of  two  sheets  if  one 

of  the  quantities  is  negative. 

(iv)  Ellipsoid,  imaginary',  if  all  the 

quantities  are  positive. 

These  are  surfaces  with  center.     By  a  suitable 

transformation   of   the  coordinate  axes  to   the 

center   the    general    equation    can   be    thrown 

into  the  form    Xx' + /ty' +  vz' +d=o,  in   which 

d=jT  and  X,  ft,  v  are  the  roots  of  the  discrimi- 
nating cubic. 


1^'..; ' 

"■        -a"'      ': " 


Fig.  I. — Ellipsoid. 

(,?)  D=o,    (i)  ElHptic    paraboloid    if   X    and    ,« 
have  the  same  sign, 
(ii)  Hyperbolic  paraboloid  if  X  and  ft 
have  different  signs. 
When  D=o,  one  of  the  roots  X,  ;i.  v  is  zero, 
and  it  is  here  assumed  that  v  =  o.     By  a  suit- 
able transformation  of  the  origin  of  coordinates 
to  a  point  of  the  surface,  the  equation  may  be 
made  to  take  the  form    Xx'  -i- fty'  +  ^Q"=o- 

The  surfaces  (a)  and  (,5)  are  surfaces  without 
vertices. 
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II.   Surfaces  for  which  J=>o. 


(r)  D 


.0,    (i)  Cone,  real,  if  X,  ft,  v  arc  not  all 
of  same  sign, 
(ii)  Cone,  imaginary,  if  X,  /i,  v  are  of 
same  sign. 


fall    into    two    categories; 
cylinder,    each    containing 


(i)    the    cone    and 
one     set    of     gen- 


FlG.  2. — Hyperboloid  of  One  Sheet. 

By  taking  the  origin  at  the  vertex  of  the 
cone  the  equation  may  be  brought  into  the  form 
Xx'  -t-  fty^  +  vz^  =o. 


Fig.  4. — Elliptic  Paraboloid. 

For  (i),  (ii),  (iii).  the  general  equation  admits 
of  being  thrown  into  the  form  Xx''  +  ity-  +1I  -^o, 
and  for  the  parabolic  cylinder  into  the  form 
Ky''+Sx=o. 

Since  a  cylinder  may  be  regarded  as  a  cone 
■with  infinitely  distant  vertex,  and  a  pair  of 
planes  as  a  degenerate  case  of  a  cone,  it  follows 
that  the  surfaces  (?-)  and  (3)  may  be  con- 
sidered as  cones,  i.e.,  the  surfaces  with  vertex  or 
vertices. 

The  ruled  .surfaces  among  (juadric  surfaces 
Vol.   14-61 


-.  2  . 

:       ^4^ X 

1 y^.  .  .' 

Y      I 


Fig.  3. — Hyperboloid  of  Two  Sheets, 

(5)   D=o,     (i)  Elliptic  cylinder,  if  X  and  /<  are 
of  same  sign  and  do. 
(ii)  Hyperbolic  cylinder,  if  X  and  ji 
are  of  diiferent  signs  and  d'   o. 

(iii)  A  pair  of  intersecting  planes, 
real  or  imaginary,  if  J=o. 

(iv)  Parabolic  cylinder;  or  two  paral- 
lel planes,  real  or  imaginary 
(if  all  the  subdeterminants  of 
D  are  zero). 


Fig.  s. — Hyperbolic  Paraboloid. 

crating  lines  infinite  in  number;  (2)  the 
hyperboloid  of  one  sheet  and  the  hyperbolic 
paraboloid,  each  containing  two  sets  of  gener- 
ating lines  infinite  in  number.  On  the  two 
last-named  surfaces  no  two  lines  of  one  set 
intersect,  but  each  hne  of  one  set  intersects 
all  the  lines  of  the  other  set. 

5.  Surfaces  of  the  Third  Order,  or  Cubic  Sur- 
faces.— A  considerable  number  of  theorems 
about  these  surfaces  are  now  known,  thou.sjh 
their  properties  have  by  no  means  been  so 
exhaustively  studied  as  in  the  case  of  quadric 
surfaces.  There  are  two  especially  distin- 
guishing properties  to  be  noted  concerning 
them:  first,  on  the  general  surface  there  are 
twenty-seven  right  lines;  second,  there  is  re- 
lated to  the  surface  a  pentaedron  whose  edges 
and  vertices  lie  on  the  Hessian  of  the  surface. 
When  there  is  no  singular  point  on  the  cubic 
surface  its  equation  can  be  thrown  into  the  fonn 
c,W,^+c^W,^+c^\V,^  +  c,W,^  +c^\V.^^  =0,  where 
Wj,  W~,  .  .  .  are  linear  in  .v,  y,  z  and  the  equa- 
tion \\\+W.,  +  \\\  +  W^  +  \\\=o  holds  identi- 
cally.    The  Hes.sian  of  the  cubic  is 


c,iv,  "'"cjv',"^; 
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a  surface  of  fourth  order.  It  contains  the  ten 
edges  and  the  ten  vertices  of  the  pentaedron 
formed  by  the  five  planes  IF,  =0.  ll';=o,  .  .  . 
The  vertices  are  double  points  (see  7)  of  the 
Hessian.  For  particulars  as  to  these  surfaces 
consult  Salmon,  'Geometry  of  Three  Dimen- 
sions,' and  also  Sturm,  'Synthetische  Unter- 
suchungcn  iiber  Flachen  dritter  Ordnung' 
(Leipzig,  1867). 

6.  Surfaces  of  Fourth  Order. — Of  these  only 
special  surfaces  have  been  thoroughly  dis- 
cussed, among  them  the  ruled  surfaces  and 
the  Kummer  surface.  The  Kummer  surface 
contains  sixteen  double  points  and  sixteen 
singular  planes.  Each  of  the  planes  is  tangent 
to  the  surface  along  a  conic  and  eontaius  si.K 
of  the  doulile  points,  and  through  each  double 

goint  pass  six  of  the  singular  planes.  Consult 
almon- Fiedler,  vol.  2,  and  Kummer,  •Berliner 
Abhandlungcn'  (1866).  The  results  obtaineil 
in  the  sturly  of  algebraic  surfaces  of  order 
higher  than  the  fourth  are  of  more  or  less 
fragmentary  character,  and  need  not  be  re- 
ferred to  in  this  brief  sketch. 

7.  Ordinary  and  Singular  Points. — In  general 
the  n  points  of  intersection  of  a  line  and  sur- 
face are  distinct,  hut  if  a  point  P  apj)cais 
as  k  coincident  points  anifmg  the  11  inter- 
sections for  every  strai.ght  line  through  it.  it; 
is  called  a  A;  multiple  point  of  the  surface.  When 
k=2  it  is  a  double  point,  when  ^  =  3  a  tripl'; 
point.     Multiple    points    are    singular    points. 
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Through  a  aouble  point  on  a  surface  an  infinity 
i.f  lines  can  be  drawn  each  of  which  will  pass 
through  a  third  point  on  the  surface  infinitely 
near  the  double  point.  The  locus  of  these 
lines  is  a  cone  of  second  order.  There  are 
three  cases:  (i)  the  cone  is  a  proper  cone,  and 
the  double  point  is  called  a  conical  point:  (2) 
the  cone  degenerates  into  two  intersecting 
planes,  and  the  point  is  a  bi planar  point;  (3) 
the  cone  degenerates  into  two  coincident 
planes,  and  the  point  is  a  um'planar  point  or 
pinch  point.  There  may  be  a  curve  locus  of 
double  points  on  a  surface:  for  example,  the 
curve  of  intersection  of  a  surface  by  itself  is  such 
a  locus,  as  is  also  the  curve  of  contact  of  two 
sheets  of  the  same  surface  with  each  other. 
For  a  detailed  study  of  the  character  of  a  sur- 
face in  the  neighborhood  of  a  double  point 
consult  Rohn.  'Mathematische  Annalen,  22' 
(1883).  Jis  the  study  of  a  surface  proceeds 
in  general  from  the  equation  of  the  surface, 
it  is  to  the  analysis  we  must  look  for  a  definitive 
criterion  distinguishing  ordinar>-  and  singular 
points.  A  point  Jt,,  y,,  s,  of  a  surface  F{x.  y,  z) 
=  0  is  said  to  be  ordinary,  if  the  F  function  is 
developable  in  an  entire  series  in  the  neighbor- 
hood of  X,,  v..  3,,  and  if  the  three  first  deriva- 

dF   dF'dF  ,         ,    .       „  ,  • , 

tives  1: — -  ^r-  •  ;;—  do  not  simultaneously  vanish 

d.v  '  dy  oz 
at    the   point.     All   other  points   are   singular 
points. 

8.  General  Considerations.  Curvilinear  Co- 
ordinates.— Modem  progress  in  the  theory  of 
surfaces  begins  with  the  appearance  in  1827 
of  Gauss's  paper,  '  Disquisitiones  generales  circa 
superficies  curvas'  (translated  into  German  in 
Ostwald's  Klassiker  der  exakten  Wissenschaf- 
ten:  into  English  by  Morehead  and  Hilte- 
beitel.  Princeton).  Two  things  in  this  classical 
production  have  profoundly  affected  svibse- 
quent  developments  in  the  theory.  The  first 
was  the  systematic  employment  of  curvilinear 
coordinates,  and  therewith  a  demonstration  of 
the  great  advantages  which  could  be  derived 
from  their  use;  the  second  was  the  conception 
of  a  surface  as  a  two-way  extension,  not  rigid 
but  flexible,  which  could  be  made  to  assuine 
new  shapes  by  bending  without  stretching.  All 
surfaces  derived  from  a  riven  surface  by  bend- 
ing are  said  to  be  applicable,  or  developable, 
upon  each  other.  It  is  clear  that  the  geometry 
<.>f  figures  on  such  surfaces  is  the  same.  The 
analytical  criteria,  whether  two  given  surfaces 
are  applicable  upon  each  other,  constitute  one 
of  the  interesting  chapters  in  the  general  theory. 
In  expressing  the  Cartesian  coordinates  .v.  y.  z 
as  functions  of  two  variables  u,  v  called 
parameters: 

(A)     x  =  <j>{u,v),     >'  =  ;i;(m,  f),     z  =  (/i(^u,v), 

a  new  form  of  representation  of  surfaces  is 
established.  The  elimination  of  u  and  v 
would  obviously  lead  to  one  equation. 
F{.r.  y.  z)  =0.  If  u  b?  given  a  definite  value 
Jf„,  and  V  be  allowed  to  vary,  a  cur\'e  will  be 
.ceneratcJ  lying  on  the  surface  (see  Curves  of 
Double  Curvature).  The  curve  is  called  the 
u„  curve,  that  is,  it  is  named  by  the  special 
value  of  the  parameter  that  is  constant  at  all 
its  points.  Assigning  a  second  value  to  u, 
say  !<,,  and  allowing  v  again  to  vary,  there 
would  be  formed  the  m,  curve  of  the  surface. 
In  this  way  there   could   be  formed  an  00'  of 


curves  on  the  surface  constituting  the  family 
of  u   curves.      Similarly,   there  is  a   family  of 

V  curves  each  characterized  by  a  definite  value 
of  V  while  u  is  variable.  Each  point  of  the 
surface  is  the  intersection  of  a  u  curve  and  a 

V  curve,  and  the  curves  are  called  its  curvilinear 
coordinates.  One  may  thus  speak  of  the  point 
("o.  ■^o)  of  the  surface,  or  in  general  of  the 
point  (u.v).  in  place  o*"  refe:ring  to  it  by  its 
Cartesian  coordinates.  Both  coordinate  sys- 
tems are  put  in  evidev,-,a  by  writing  the  point 
in  the  form  (.r.  y,  z;  u,  v).  A  restriction  upon 
the  values  u  and  v  may  take,  such  as  an  equa 
tion  f(u.  v)  =0,  defines  a  curve  on  the  surface. 

g.  Tangent  Plane.  Principal  Xormal  Sec- 
tions.— If  to  all  the  curves  on  a  surface  passing 
through  an  ordinary  point  P  (.x,  y,  z;  u,  v) , 
tangents  be  drawn  at  P.  the  line  will  lie  in  a 
plane  called  the  tangent  plane  at  P.  Its 
equation  is 


\du 


ac_dyd: 
'dr~a?a 


\,.       .       [dzdx     dzd.x\.  . 
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^\-here  f,  ij.  ^  are  the  current  coordinates  of 
the  points  of  the  plane. 

The  line  perpendicular  to  the  tangent  plane 
at  P  is  the  normal  of  the  surface  at  P.  Every 
plane  through  the  normal  is  a  normal  plane, 
and  the  sections  made  by  them  with  the  sur- 
face are  normal  sections. 

10.  The  Fundamental  Quadratic  Forms  and 
the  Fundamental  Magnitudes  of  the  First  and 
Second  Order.  The  Fundamental  Equations. — 
The  entire  theory  of  a  surface  is  implicitly 
involved  in  two  fundamental  quadratic  differ- 
ential forms,  and  in  three  fundamental  differ- 
ential equations.  The  first  form  is  the  ex- 
pression for  the  square  of  the  arc  length  ds 
on  the  surface  between  two  infinitely  near 
points  P(,x,  y,  s;  u,  v)  and  P^{x+dx,  y  +  dy. 
z+dz;    u+du,   v+dv).       This  is   found   to   be 

(a)  ds-  =d.x-+dy-  +dz^  ^Edu^  -^  iFdu  dv-rCdv-, 

where 

-©■-©■-©^ 

dx  dx     dvdv     d:  dz 
d.t  dc     i)H  dv     du  dv' 

The  second  quadratic  differential  form  is  the 
expression  for  twice  the  distance,  d,  from  the 
point  Pi  to  the  tangent  plane  at  /': 
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The  six  magnitudes  E,  F,  G;  D.  D',  D"  on 
account  of  their  importance  are  called  ftmda- 
mental  magnitudes :  the  first  three  as  con- 
taining deri\atives  of  the  first  order  are  called 
the  fundumcnial  magnitudes  of  the  first  order; 
the  second  three  as  containing  derivatives  of 
the  second  order  are  called  the  fundamental 
magnitudes  of  the  second  order.  The  six  magni- 
tudes are  not  independent  of  each  other,  but 
are  connected  by  three  partial  differential 
eciuations  called  the  fundamental  equations  of 
the  surface.  These  may  be  obtained  by  differ- 
entiation from  the  foregoing  equations.  They 
are: 
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conditions:  E>o,  G>o,  EG  —  F^>  o.  To 
Bonnet  is  due  the  theorem  that  a  surface  is 
completely  detennined  in  all  respects,  except 
only  as  to  its  position  in  space,  by  six  gi\en 
functions  E,  F,  G,  D,  D' ,  D"  of  two  variables 
M,  <',  provided  that  the  six  functions  satisfy 
the  three  fundamental  equations  (y).  (o).  (e). 
and  the  three  inequalities.  The  determination 
of  the  Cartesian  variables  .r,  y,  z  as  functions  of 
u  and  V,  depends  upon  the  integration  of  a 
differential  equation  of  the  Riccati  type  (see 
Equations,  Differential). 

II.  Cuveaturc  of  Curves  Traced  upon  the  Sur- 
face. Theorems  of  Mensnier  and  Euler.  Prin- 
cipal Radii  of  Curvature. — The  problem  of  the 
curvature  of  cur\-es  traced  on  the  surface 
through  P,  and  the  relations  of  these  curva- 
tures, is  simplified  by  considering  first  only 
those  cur\-es  that  have  a  common  tangent  at 
P.  Let  the  common  tangent  be  PT ,  and.  for 
the  sake  of  definiteness,  let  it  be  the  tangent 
through  P{u,  v)  and  the  infinitely  near  point 
P^{u-\-du,v  +  dv).  Conceive  as  drawn  the 
sphere  whose  radius  R  and  center  are  the 
radius  of  curvature  and  center  of  curvature 
(relative  to  P)  of  the  normal  section  with  the 
tangent  line  PT  Mensnier's  theorem  states 
that  the  plane  of  osculation  of  any  cur\e 
through  P  with  tangent  line  PT  intersects 
the  sphere  in  the  circle  of  curvature  of  the 
curve  relacive  to  P.  If  r  is  the  angle  between 
the  plane  of  osculation  of  the  curve  and  the 
normal  section,  and  R  the  radius  of  curvature 

of  the  curve,  then  R=R  cos  t. 

It  remains  to  express  the  value  of  R. 
Xcwtoij's  theorem  concerning  curvature  of 
plane  curves  giver  immediately: 
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Equation    (j-)   was  established   by   Gauss  in 
•the  paper  previouslv  cited.     The  first  member 

/;//'  _  p'i 
of  this  equation,  — ^=7= — ; — ,  has  an  interesting 

EG  —  r  * 
geometrical  significance  in  connection  with  the 
curvature  of  the  surface  (sec  12).  E(|uations 
(5)  anil  (e)  were  determined  by  Mainardi  (1857) 
and  eleven  years  later,  independently,  by 
Codazzi.  The  three  equations  are  known  as 
the  Gauss-Mainardi  or  Gauss-Codazzi  equa- 
tions.     It   is  evident   that   E,  F,  G  satisfy  the 


To  each  value   of  -j—  correspond  a  tangent 

direction  at  P  and  a  normal  section,  and   the 

equation    above   determines   the   curvature   of 

this    section    relative    to    P.     There    are    two 

dv 
values  of  -r-,  for  one  of  which  R  takes  a  maxi- 
du 

mum    value,   and    for    the    other  a   minimum 

value.     By    the    usual    methods    employed    in 

dz* 
maxima   and    minima    the    two    values    of   -j- 

du 

are  found  to  satisfy  the  equation 

(,)     (ra" -(;/?')(£)' 

+  {ED"  -GD)^^  +ED'  -FD  =0, 

and  the  two  correspon-'ing  values  of  A',   viz., 
/C,  and  y?j,  the  equation 

(6)  (DD"~D")R' 

-  (ED"  -  2FD'+GI))R  +EG-F'  =0. 

The  two  tangent  directions  at  P  thus  distin- 
guished are  at  right  angles  to  each  other  and 
are  called  the  principal  directions  of  curvature 
at  P.  and  the  corresponding  normal  sections 
are  the  principal  normal  sections.  R,  and  R, 
are  called  the  principal  radii  of  curvature  01 
the  surface  at  P. 
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Euler's  theorem  expresses  the  radius  of 
curvature  R  of  any  nomial  section  in  terms 
of  the  principal  radii  of  curvature  and  an 
angle  4>.     The  equation  is 

(,)  i=^cos^^+^^sin»<^. 

where  (p  is  the  angle  between  the  nonnal  sec- 
tion in  question  and  the  principal  normal  sec- 
tion corresponding  to  K,.  In  Euler's  and 
Mensnier's  theorem  the  theory  of  the  curva- 
ture of  curves  traced  on  a  surface  finds  a 
satisfactory  exposition. 

12.  Curvature  of  the  Surface.  Gauss  Spher- 
ical Representation.  —  Various  definitions  of 
curvature  of  a  surface  have  been  suggested, 
of  which  three  have  found  general  acceptance. 
The  three  curvatures  di'Jer  in  kind.  It  is 
found  that  the  mean  value  of  the  curvatures 
of  all  the  normal  sections  through  P  (relative 
to  P)  is  one  half  the  sum  of  the  curvatures 
of   the   principal   normal  sections   at   P,   viz., 

—  (—  -1-7;- )  .     It  would  be  natural  to  take  this 

2  \R,      RJ 

value   as  the   mean   curvature   of  the   surface 

at  P,  but  the  mathematical  world  has  chosen 

to  give  the  name  mean  curvature  to  the  double 

of  the  quantity.     Having  regard   to   (&) ,   one 

has 

(;i)  Mean  curvature  at  a  point 

i_       I    _ED"-2FD'  +GD 
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The  other  two  curvatures  are  connected  with 
Gauss's  method  of  representing  a  surface  upon 
a  sphere  by  means  of  parallel  normals.  At  a 
point  P  of  the  surface  the  positive  normal  is 
drawn;  from  the  center  of  the  sphere  a  radius 
is  drawn  parallel  to  the  nonnal;  the  extremity 
p  of  this  radius  is  called  the  spherical  image 
or  picture  of  P.  When  P  describes  a  curve 
on  the  surface,  p  describes  a  curve  on  the 
sphere,  and,  in  general,  to  an  area  on  the 
surface  corresponds  an  area  on  the  sphere. 
Gauss  has  called  the  area  on  the  sphere  the 
total  curvature  (curvatura  integra)  of  the  corre- 
sponding area  on  the  surface.  If  da  is  an  in- 
finitely small  area  on  the  surface  about  the 
point  P  and  <f<7,  its  total  curvature,  the  ratio 

da.  .        ,1   J    , 

3—  is  called  the  measure  of  curvature  (curvatura 

aa  '  ^ 

specifica)    or   Gauss    curvature   of   the    surface 

at  P.     Gauss  showed  that  this  ratio  is       ',  , 

R1R2 
whence  the  theorem,  that  the  measure  of  curva- 
ture at  a  point  is  equal  to  the  product  of  the 
principal  curvatures  of  the  surface  at  the 
point.  Using  K  to  represent  this  curvature, 
and  having  regard  to  (6), 

f/j)   Measure  of  curvature  at  a  point 

_,. I DD"-D'- 
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13.  Dupin's  Indicatri.-c.  Lines  of  Curvature. 
Asymptotic  Lines.  Conjugate  Directions. — To 
ascertain  the  nature  of  the  surface  in  the  imme- 
diate neighborhood  of  a  point  P,  one  intersects 
the  surface  by  a  plane  parallel  to  and  infinitely 
near  the  tangent  plane  at  P.  The  curve  o'f 
section  is  called  the  indicatrix  relative  to  P. 
The   indicatrix    is,  in    general,  a    conic    whose 


equation  is  {jf)  when  d  is  constant.  As  d  is 
infinitely  small  of  second  order,  the  curve  may 
be  regarded  as  lying  in  the  tangent  plane  at  P 
with  P  as  center.  Taking  the  tangents  of  the 
principal  directions  of  curvature  at  P  as 
coordinate  axes  (f,,  fj),  equation  (/9)  becomes 

When  /?,  and  R^  have  like  signs  the  indica- 
trix is  an  ellipse,  and  when  the  signs  are  unlike 
it  is  a  hyperbola.  In  the  first  case  P  is  an 
elliptic  point  of  the  surface  and  the  neighbor- 
hood of  P  is  conve.x-convex  relati\-e  to  the  tan- 
gent plane;  in  the  second  case  P  is  a  hyperbolic 
point  and  the  neighborhood  of  P  is  convex- 
concave.  If  either  /?,  or  A',  is  infinite  at  P, 
the  indicatri.x  is  tivo  infinitely  near  parallel 
right  lines.  P  is  then  called  a  parabolic  point. 
A  surface  may  contain  a  region  of  elliptic 
points  and  a  region  of  hyperbolic  points.  The 
curve  separating  the  two  regions  is  a  locus  of 
parabolic  points.  For  a  surface  of  parabolic 
points.  A'  must  be  identically  zero  (see  17). 

By  reference  to  the  indicatrix  at  every  point 
of  the  surface,  one  may  define  the  system  of 
lines  of  curvature  as  the  two  series  of  orthogo- 
nally intersecting  curves  (00'  in  each  series) 
whose  tangent  directions  coincide  with  the 
principal  axes  of  the  indicatrix,  i.e.,  with  the 
principal  directions  of  curvature  (see  ii). 
From  the  definition  it  follows  that  (tj)  is  the 
diflfercntial  equation  of  the  lines  of  curvature. 
The  integration  of  (?))  for  any  surface  whose 
fxmdamental  magnitudes  are  known,  furnishes 
the  two  series  of  lines  of  curvature  of  the 
surface.  It  is  characteristic  of  a  line  of  curva- 
ture that  the  normals  of  the  surface  at  two 
consecutive  points  of  the  curve  intersect,  and 
this  property  is  sometimes  given  as  the  defini- 
tion of  the  curve.  By  reference  to  this  property 
a  ready  means  is  occasionally  aiTorded  for 
identifying  the  lines  of  curvature:  for  example, 
on  a  surface  of  revolution  one  of  the  series  of 
lines  of  curvature  consists  of  the  meridian 
curves  and  the  other  series  of  the  parallel 
circles.  The  sphere  and  plane  form  a  class 
apart  from  all  other  surfaces  as  regards  lines 
of  curvature,  for  any  curve  on  either  surface 
is  a  line  of  curvature.  To  Joachimsthal  is  due 
the  theorem  that,  if  two  surfaces  intersect  in 
a  constant  angle  and  the  curve  of  intersection 
is  a  line  of  curvature  on  the  one,  it  is  also  a 
line  of  curvature  on  the  other.  It  follows  in 
particular  that,  if  a  plane  or  sphere  intersects 
a  surface  in  a  constant  angle,  the  curve  of 
section  is  a  line  of  curvature. 

Again,  by  reference  to  the  indicatrix,  one  de- 
fines the  system  of  asymptotic  lines  as  the  two 
series  of  intersecting  curves  whose  tangent 
directions  coincide  with  the  asymptotes  of  the 
indicatrix.  Asymptotic  lines  are  real  only  in 
the  hyperbolic  region  of  the  surface.  The 
differential  equation  of  asvmptotic  curves  is 
(J=o) 


M 


Ddu'  +  2D'du  dv  +  D"dv'=o. 


It  is  characteristic  of  an  asymptotic  line  that 
the  plane  of  osculation  at  any  point  of  it  is 
the  tangent  plane  of  the  surface  at  the  point. 

Two  conjugate  diameters  of  the  indicatrix  of 
a  point  give  conjugate  directions  at  the  point; 
hence   to   any  direction   there  is  a  conjugate 


SURFACES 


A  svstem  of  curves  consisting  of  two  series  of 
intersecting  curves  is  conjugate  when  the  above 
condition  is  satisfied  at  everv  point  of  inter- 
section. In  partial  illustration  of  the  fore- 
going definitions  it  may  be  remarked  that  all 
the  points  of  a  hypcrboloid  of  one  sheet  are 
hyperbolic,  and  that  the  right-line  generators 
are  its  asymptotic  lines.  On  the  anchor-ring 
surface,  i.e.,  the  surface  generated  in  rotating 
a  circle  about  a  line  in  its  plane,  the  cur\-es 
described  by  .-1  and  B,  the  extremities  of  the 
diameter  parallel  to  the  axis  of  rotation,  are 
curves  of  parabolic  points;  the  inner  surface 
of  the  ring  is  the  region  of  hyperbolic  points, 
the  outer  surface  the  region  of  elliptic  points. 
The  generating  circle  is  in  every  position  a 
line  of  curvature.  It  remains  to  define  an  um- 
bilic  as  a  point  at  which  the  indicatrix  is  a 
circle, 

14,  Isothermal  Lines.  Minimal  Lines.  Geo- 
desic Lines — Curvature — Circles — Coordinates. 
— If  the  ds'  of  a  surface  assumes  the  fonn 


into  the  form 


ds^=?dXdii, 


(0 


ds'^  =  a{u,  t')[dM'-fc(r'], 


where  E=G  =  a{u.v),  F  =0.  the  parameter 
curves  i(=constant.  t'=constant,  form  an 
isothermal  system  (or  isometric  system)  of 
curves.  The  parameters  u  and  v  are  called 
thermal  parameters.  The  distinguishing  prop- 
erty of  isothennal  lines  lies  in  this,  that  by 
their  means  the  surface  can  be  di\nded  into  a 
network  of  infinitely  small  squares.  The 
division  is  effected  by  giving  to  ti  and  i'  series 
of  values  in  arithmetical  progression,  the  two 
series  having  the  same  common  difference 
(du=dv).  The  squares  differ,  in  general,  in 
magnitude.  There  is  an  infinity  of  isothermal 
s)-stems  on  a  surface,  for  the  characteristic 
form  (c)  is  reproduced  in  new  parameters 
«,,  t',,  by  making  the  substitutions 

u-I-iV=/(m,  +iv,),     u-iv=f,(u,  -ii\), 

where  ;'  and  /,  are  conjugate  functions  but 
othenvise  arbitrary. 

It  is  noted  that  (f)  may  be  thrown  into  the 
form  ds'' =  a{tc,  v)[{du +!  dv){du —i  dv)],  and 
hence,  by  the  substitutions  ),=u  +iv,  ft  =u  —  iv, 


where  /3  is  a  function  of  X  and  fi.  The  parame- 
ters >l,  n  are  conjugate  imaginaries  and  the 
two  series  of  corresponding  curves  on  the 
surface  are  imaginary'.  They  are  called  the 
minimal  lines  of  the  surface,  as  it  is  evident 
that  along  any  one  of  them  ds^=o.  The  tan- 
gents of  a  minimal  line  are  the  minimal  right 
lines  (see  Curves  of  Double  Curv,\ture). 
Bv  integrating  Ji'=o,  one  can  determine  the 
minimal  parameters  and  thence  a  pair  of  iso- 
thermal parameters.  Just  as  there  is  but  one 
system  of  lines  of  curvature  and  one  system 
of  asymptotic  lines,  so  there  is  but  one  system 
of  minimal  fines  on  a  surface, 

A  geodesic  line  is  a  curve  such  that  at  every 
point  P  of  it,  the  principal  normal  of  the  curve 
and  the  normal  of  the  surface  coincide.  The 
shortest  curve  traced  between  any  two  points 
of  the  surface  is  a  geodesic.  A  given  geodesic 
does  not  always  represent  the  shortest  curve 
between  any  two  of  its  points,  but  the-property 
of  shortest  distance  does  hold  for  sulliciently 
small  segments  of  the  geodesic.  On  a  surface 
of  negative  Gauss  curvature  (AT  negative  at  all 
points)  a  geodesic  does  not  cease  to  be  a  curve 
of  shortest  length.  On  a  surface  of  positive 
Gauss  curvature  (A.'  positive),  e.g..  on  a  sphere, 
a  geodesic  may  cease  to  be  a  .shortest  curve 
when  prolonged,  A  string  stretched  on  a  sur- 
face lies  in  a  geodesic;  keeping  one  extremity 
of  the  string  fi.xed  at  a  point  P  and  rotating 
about  P.  the  second  extremity  of  the  string 
describes  a  curve  called  a.  geodesic  circle.  It  is. 
in  general,  not  a  geodesic  curve.  If  at  P  and 
Pi,  two  infinitely  near  points  of  an  arbitrary 
curve  c  on  a  surface,  geodesies  be  drawn  tan- 
gent to  the  curve,  the  ratio  of  the  angle  between 
the  geodesies  to  the  arc  length  /^P,  is  called 
the  geodesic  curvature  of  c  at  P.  Obviously, 
geodesies  are  curves  of  zero  geodesic  curvature. 
The  torsion  of  the  geodesic  tangent  to  c  at  P 
is  called  the  geodesic  torsion  of  c  at  P.  A  line 
of  curvature  is  a  curve  of  zero  geodesic  torsion 
at  every  point.  The  dilTercntial  equation  of 
geodesies,  derived  from  the  definition,  is 


(P) 


\dv      2  dti)  \du)  iw' 


,,      ^.dv       I  dE     dE  dv   , 
du       2  o»      dv  au 

du        du     2  dv      du  du     2  dv  \du 


y 


+  €■ 


£v 
du' 


ds'  -'dti'  +Gdv\ 


an  equation  of  second  order.      From  the  theory     one  has 
of  these  equations  (see  Equations,  Differen- 
tial)  it  follows,  that   an   infinity  of  geodesies 
may  be  drawn  at  any  point  of  a  surface,  each 
determined  bv  its  direction  at  the  point. 

The  expression  for  ds^  takes  a  notable  form 
when  the  parameter  lines.  j;=constant.  are 
geodesies,  and  the  parameter  lines,  u  =constant , 
are  their  orthogonal  trajectories.  Two  cases 
are  of  interest: 

(i)  The  geodesic  parallel  system,  in  which  the 
geodesies     are     drawn     perpendicular     to     an  p,^  ^ 

arbitrary    curve    c    as    shown    in    Fig,    6,    and  ■     .         ,  ■         ,     ,    .. 

/    /  are  the  orthogonal  trajectories.     Any         (3)   The  geodesic  polar  system,  in   which  the 

two  trajectories  intercept  e(iual  lengths  on  the  curve  i'  reduces  to  a  point  O  as  sh(jwii  in  l-ig.  7, 
gecKiesics  and  it  is  from  this  fact  that  the  and  the  geodesies  proceed  from  O.  The  orthog- 
trajectories  derive  their  name  of  gc<'(/i-.M'6- fura/-  onal  trajectories  are  geodesic  circles.  If  M 
lels  If  u  represents  the  distance  from  c  to  a  represents  the  distance  from  O  to  a  geodesic 
geodesic   parallel  measured  on   the   geodesies,    circle,  and  v  llie  angle  from  a  fixed  geodesic 
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taken  as  a  base,  to  any  geodesic,  there  follows; 

ds'=du'+GJv\ 

where  G^  is  a  function  of  u  and  i'  satisfying  two 
conditions  at  the  pole  point: 

"We  mention,  finally,  a  system  of  reference  in 
which  the  curves  are  geodesic  ellipses  and 
hyperbolas.  If  a  point  P  moves  so  that  the  sum 
(difference)  of  its  geodesic  distances  from  two 
arbitrary  curves  c,  c,  of  the  surface  is  constant, 
it  describes  what  is  called  a  geodesic  ellipse 
(hyperbola) ;  c  and  c,  must  not  be  geodesic 
parallels.  Weingarten  has  shown  that  the 
system  of  geodesic  ellipses  and  hyperbolas  is 
orthogonal.  A  special  case  is  when  c  and  e, 
reduce  to  points.  Liouville  has  investigated  a 
class  of  surfaces  on  which  there  is  an  isothermal 
system  of  geodesic  ellipses  and  hyperbolas. 
The  form  of  the  arc  element  is 

ds^  =-  Ifin)  +  g{v)]  {dir-  +dv') , 

and  the  differential  equation  of  the  geodesies 
can   be   integrated   and   brought   to   the   form 

/,  ^—  I      ,  ==b,  w^here    a    and   h 

\//(k)  +a  J  Vg(t')-(2 
are  constants  of  integration.  Surfaces  of  the 
second  order  and  surfaces  of  rotation  belong 
to  the  Liouville  surfaces.  Gauss  established 
the  theorem  that  the  sum  of  the  angles  of  a 
geodesic  triangle  (the  sides  are  geodesic  lines) 
is  greater  than,  less  than,  or  equal  to,  -,  accord- 
ing as  the  triangle  lies  in  an  elliptic,  hyperbolic, 
or  parabolic  region.  The  only  surface  that  can 
contain  an  area  of  parabolic  points  is  a  develop- 
able surface  (see  i6),  i.e.,  a  surface  developable 
upon  a  plane. 

15.  Representation  of  One  Surface  upon  An- 
other Surface.  Conformal  Representation.  Ap- 
plicability.— In  map  drawing  one  has  an  in- 
stance of  the  depiction  or  representation  of  one 
surface  upon  another.  To  each  point  of  one 
surface  corresponds  a  definite  point  of  the 
other  surface.  The  character  of  the  depiction 
is  a  matter  of  the  law  or  relation  of  the  corre- 
sponding points  of  the  two  surfaces.  If  the 
equations  of  a  surface  .4  are  expressed  in 
parameters  u,  ti  and  those  of  surface  B  in 
parameters  «,,  z\,  any  equations  u^=g(u.v), 
1.',  =h(u,  li)  will  give  a  law  of  correspondence  of 
points,  provided  that  to  a  pair  of  values  of 
II.  V  there  corresponds  a  pair  of  values  !(,,  t',, 
and  conversely. 

When  each  infinitely  small  triangle  on  the  one 
surface  is  depicted  in  an  inpnitelv  small  and 
simitar  triangle  on  the  other  surface,  the  de- 
piction is  said  to  be  conformal.  It  follows  that 
corresponding  angles  on  .4  and  B  are  equal;  also 
that  ds'=kds,^,  where  ds  is  arc  length  on  .4 
measured  from  a  point  P,  ds^  the  corresponding 
arc  length  on  B,  and  k  a  quantity  depending 
on  the  position  of  P  and  independent  of  the 
direction  of  ds.  The  analytical  side  of  con- 
formal representation  is  completelv  resolved 
by  recourse  to  thermal  parameters.'  The  arc 
element  of  .4  in  the  thermal  parameters  «,  v 
is  ds'  =  a(du'-i-dv');  similarly,  arc  element 
of  B  in  the  thermal  pararrieters  h.  v,  is 
ds^'=^(du,'-\-dv,').     The  relations 

2«,  +iv,  =f(u-\-iv),     «,  -iV,  =f^(,i-iv), 


where  /  and  /,  are  arbitran,-  conjugate  functions 
establish  a  conformal  representation,  since,  by 
virtue  of  these  relations,  ds^  =kds,'.  Any  two 
surfaces  can,  in  general,  be  conformally  repre- 
sented upon  each  other  in  an  infinity  of  ways. 
The  functions  /  and  /,  can  be  chosen  to  furnish 
the  most  advantageous  conformal  representa- 
tion. 

Two  surfaces  are  applicable  or  developable 
upon  each  other  if  the  corresponding  infinitely 
small  triangles  are  equal  in  all  respects.  This 
requires  that  corresponding  arc  elements  shall 
be  everyivhere  equal,  namely,  that  k,  and  v^ 
shall  be  such  functions  of  u  and  v  as  to  trans- 
form the  first  member  of  the  equation 

E^dii^^  4-  2F^du^dz\  +G^dr\'' 

^Edu''  +  iFdit  dv  +Gdv- 

into  the  second  member.  The  letters  with  sub- 
scripts indicate  the  elements  of  the  second 
surface.  In  general,  this  transformation  can- 
not be  made,  and  hence  two  arbitrarily  given 
surfaces  are,  in  general,  not  developable  upon 
each  other.  It  is  obvious  that  all  surfaces 
deri\-ed  froin  a  given  surface  by  bending  with- 
out stretching  (see  S)  are  applicable  upon  each 
other.  Hence  the  parameters  of  any  one  of 
them  are  expressible  in  the  parameters  of  the 
original  surface.  All  the  surfaces  may,  accord- 
ingly, be  assumed  defined  in  the  same  parame- 
ters M,  V,  whence  it  follows  that  the  fundamen- 
tal magnitudes  E,  F ,  G  will  be  identically  the 
same  for  the  entire  series  of  surfaces.  The 
three  magnitudes  E,  F,  G  and  all  functions 
fonned  from  them  and  their  partial  derivatives 
are  invariants  of  bending.  Some  important 
conclusions  can  immediately  be  drawn  from 
these  statements.  We  observe  that  the  left- 
hand  member  of  equation  (7-)  is  the  Gauss 
measure  of  cur\-ature  and  that  the  right-hand 
member  is  a  function  of  E,  F ,  G  alone.  We  con- 
clude that  the  Gauss  cur\^ature  does  not  change 
in  any  deformation  of  a  surface  by  bending. 
One  notes  also  that  equation  (p)  depends  only 
on  E,  F .  G,  whence  the  theorem  that  a  geodesic 
curve  remains  a  geodesic  in  the  deformation  by 
bending. 

As  earth-dwellers  the  most  interesting  depic- 
tion to  us  is  that  of  a  sphere  upon  a  plane. 
The  sphere  is  not  developable  upon  a  plane  and 
therefore  any  depiction  is  bound  to  be  a  distorted 
image  of  the  original.  A  conformal  repre- 
sentation will  at  least  preserve  angles,  and  the 
picture  and  original  will  be  siinilar  in  the 
corresponding  infinitely  small  parts.  The  two 
best  known  examples  of  a  conformal  repre- 
sentation are  the  stereographic  projection  (Hip- 
parchus,  Ptolemv)  and  the  projection  of  Mer- 
cator.  Expressing  the  sphere  of  radius  one  in 
thermal  parameters  «,,  r, : 


2M, 


u,'+i 


u,'+v,'  +  i-  '      ,,^^  +  v,'  +  i-         u.-'+v.-'  +  i' 

and  a  plane  in  thermal  parameters  ti,  i':  x  =11, 
y=v\  the  stereographic  projection  is  furnished 
by  the  relations  «  4-/1'  =  «, -I- ;i',,  u  —  iv  —  it^—iv^, 
or  simply  !(=«,,  v=z\.  For  the  Mercator 
correspondence,    one    sets     up     the     relations 

u^  +iz\  =e"+"',   ,(j  —iv^  =?""*",  or  «,  =f'*  cos  v, 

Vy  =eu  sin  v.  In  the  stereographic  projection 
the  circles  of  the  sphere  are  represented  by 
circles  (or  straight  lines)  in  the  plane;   in  tha 
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Mcrcator  map  the  meridians  and  parallels  of 
latitude  appear  in  the  plane  as  a  system  of 
orthogonally  intersecting  right  lines. 

Special  Surfaces.  • 

1 6.  Rilled  Surfaces. — The  continuous  motion 
of  a  straight  line  through  a  simple  infinity  of 
positions  generates  a  ruled  surface.  When  the 
consecutive  generators  intersect,  that  is,  when 
the  generating  line  is  always  tangent  to  one 
and  the  same  space  curve,  the  surface  is  a 
developable  surface.  In  the  contrary  case  the 
surface  is  called  a  skew  surface.  The  director 
cone  of  the  ruled  surface  is  formed  by  drawing 
through  an  arbitrary  point  of  space  lines  par- 
allel to  the  generators  of  the  ruled  surface.  The 
equations  of  the  most  general  ruled  surface  are 

x  =  a,+^iU,     y^a^+i'i^u,     2  =  0:3+,^, 

'  where  a,,  a^,  a,;  A.  ^i-  A  ^^e  functions  of  v 
alone.  The  curves  i'=constant  are  the  right- 
line  generators;  the  curves  M=constant  are 
trajectories  of  the  generators.  The  trajectory 
M=o  IS  sometimes  called  the  director  curve. 
The  important  elements  are;  (i)  The  angle  (i<^ 
between  two  con.secutive  generators  g  and  g, ; 

(2)  the  shortest  distance  da  between  g  and  g, ; 

(3)  the  value  of  u  corresponding  to  the  point, 
called  central  point,  where  the  shortest  dis- 
tance  meets  g.      Putting  for  brevity 

B,^:%d,3,-l),dl),. 
the  values  are 


rf^  = 


rf/c-  —. 


/?,  /J.  A 
djS,  d3,  dL 
da,  da.,  da. 


B, 

B. 

B, 

'l' 

/?, 

?. 

da 

da 

da. 

VB'¥B'+B' 


B,^+B^'+B, 


constant  curvature  are  developable  upon  each 
other,  and  in  «'  of  ways.  The  geometry  of  figures 
on  a  surface  of  constant  positive  curvature 
may  therefore  be  studied  on  a  sphere;  that 
of  developable  surfaces  on  a  plane;  and, 
finally,  the  geometry  of  surfaces  of  constant 
negative  curvature  is  identical  with  that  of 
the  pseudosphere.  All  surfaces  of  constant 
negative  curvature  are  called  pseudosphericaL 
surfaces.  In  employing  a  geodesic  polar  system 
of  reference  (see  14)  the  ds-  of  pseudospherical 

surfaces  with  measure  of  cur\'ature  —773  takes 

K 

the  form  ds^  =du^ +R^  sinh -jrdv-.  A  charac- 
teristic distinction  between  the  geometries  of 
the  three  kinds  of  surfaces  of  constant  curva- 
ture, is  indicated  by  the  number  of  geodesies 
that  may  be  drawn  through  a  point  parallel  to 
a  given  geodesic.  On  a  pseudospherical  .sur- 
face two  parallels  may  be  drawn ;  on  a  develop- 
able surface  only  one  parallel;  on  the  surface 
of  positive  cirrvature,  none. 

18.  Minimal  Surfaces. — They  are  defined  to 
be  the  surfaces  of  mean  curvature  zero.  H  =0 
(see  12).  At  every  point  of  such  a  surface 
R^  =  —R,.  Historically  the  theorj'  of  these 
surfaces  'had  its  origin  in  Lagrange's  investi- 
gation of  the  surface  of  minimum  area  with 
prescribed  boundary  curve.  It  was  ascer- 
tained that  for  such  a  surface  K,  =  —R,,  but 
the  converse  statement  does  not  always  hold 
without  limitations.  Integrations  of  the  differ- 
ential equation  of  minimal  surfaces  were  given 
by  Legendre,  Monge,  and  Enneper.  We  give 
here  the  equations  as  found  by  Weierstrass: 

x=if(i  -u')F{u)du  +  i  J(i  -v')F,iv)dv, 
j,=l/*(i  +u-)F(u)du-^J(i  +v')Fi(,v)dv, 


The  locus  of  the  central  points  ot  the  genera- 
tors is  a  curve  called  the  line  of  striction.  Its 
equation  is  the  third  of  the  group  above. 
For  a  developable  surface  dK=o.  The  surface 
is  cylindrical  if  B.,—B.,—B^=o.  The  tangent 
plane  to  a  skew  surface  at  a  point  contains  the 
generator  through  the  point,  and  the  plane 
rotates  about  the  line  as  the  point  of  contact 
moves  on  the  line.  The  normals  of  the  surface 
along  a  generator  form  a  hyperbolic  paraboloid. 
A  ruled  surface  may  undergo  a  deformation  by 
bending  so  as  to  remain  a  ruled  surface.  The 
developable  surfaces  are  so  named  because 
they  are  devcloj)able  upon  a  plane.  Their 
linear  element  ds''  admits  of  being  thrown  into 
the  form  of  the  ds^  '^!  the  plane. 

17.  .Surfaces  of  Constant  Gauss  Curvature. — 
These  surfaces  are  of  three  kinds:  (i)  Surfaces 
of  constant   positive  curvature  for  which  K  or 

I 


RJ<, 


is  positive  and  constant  at  every  point. 


The  sphere  is  the  type  of  this  class.  (2)  Sur- 
faces of  zero  curvature  for  which  K  =0  at  all 
points.  These  are  the  developable  surfaces 
(sec  16)  of  which  the  plane  is  the  type.  (3) 
Surfaces  of  constant  iief^alive  curvature,  K<o, 
of  which  the  pscudosplierc  is  the  type.  The 
pseudosphere  is  the  surface  gcnerr'.ed  by 
rotating  a  tractri.x  alwut  its  asymptote. 
Minding  showed  (<Crell(''s  Journal  fiir  Mathe- 
■matik,  19,  1839')  that  all  surfaces  of  the  sanio 


fitF(u)du+fvF,(v)dv. 


F  and  F,  are  conjugate  functions  of  the  con- 
jugate complex  variables  u  and  v.  All  minimal 
.surfaces  are  contained  in  these  formulas. 
When  the  ftmction  F  is  algebraic  the  surface 
is  algebraic,  and  conversely.  A  minimal  sur- 
face can  be  deformed  by  bending  so  as  to 
remain  a  minimal  surface.  For  this  it  is 
necessary  and  suliicient  that  one  replace  F{u) 
and  F,(v)  by  f'"F(K)  and  e~"F,(,v)  respect- 
ively. All  the  surfaces  corresponding  to  val- 
ues of  a  (real  constants)  are  developable  upon 
each  other  as  having  the  same  ils''.  The  only 
ruled  minimal  surface  is  the  ordinary  helicoidal 
surface  with  director  plane.  The  only  minimal 
surface  of  rotation  is  the  catenoid  j'.i-.,  the 
surface  generated  by  rotating  a  catenary  about 
its  base.  These  two  surfaces  are  devtlopable 
upon  each  other.  The  minimal  surface  is  the 
only  surface  (aside  from  the  sphere)  whose 
spherical  representation  is  conformal  (see  i  2  and 
15).  For  jjarticulars  as  to  these  surfaces  con- 
sult Schwarz,  <Gesammelte  Mathemalische  Ab- 
handlungen'  (vol.  i,  1890);  Darboux,  '  LeQons 
sur  la  Throne  Gt-ncJrale  des  Surfaces.'  vol.  i, 
1887. 

19.  Concludinfi  Remarks. — In  addition  to  the 
special  surfaces  here  described  may  be  noted  the 
surface  of  centers,  i.e.,  the  locus  of  the  centers 
of  curvature  of  a  given   surface.      It    consists 


SURFACES 


of  two  sheets  5"i  and  5i  corresponding  to  tlie 
two  centers  of  curvature  at  every  point.  Also 
may  be  noted  the  ll'-surfaccs  or  Weiiigortcn  sur- 
faces, in  which  i?i  and  R,  are  functioiially 
related.  A  functional  relation,  f{Ri,  R-^)—o, 
defines  an  infinity  of  surfaces.  In  passing 
to  the  surface  of  centers  of  each  individual 
of  such  a  group,  Weingarten  showed  that 
all  the  sheets  i'l  are  developable  upon  each 
other  and  upon  the  same  surface  of  rotation. 
The  same  theorem  holds  of  course  for  the 
sheets  S-.  Surfaces  of  constant  curvature,  and 
minimal  surfaces,  are  special  \\'-surfaces. 
Finally,  there  are  certain  analytical  expressions 
constructed  in  the  fundamental  magnitudes, 
some  arbitrary  functions,  and  derivatives  of 
the  functions,  which  have  the  same  value 
whatever  the  parameters  employed.  In  other 
words  they  are  quantities  invariant  with  re- 
spect to  a  change  of  parameters.  When  the 
arbitrary  functions  are  present  they  are  called 
diffrreii'tini  parameters.  When  the  arbitrary 
functions  are  not  present  they  are  called  differ- 
ential invariants.    Manifestly  these  magnitudes 


are  connected  with  those  geometrical  properties 
that  are  essentially  independent  of  the  par- 
ticular    system     of    parameter     reference.     For 

I 

example.     Gauss    curvature    is     obviously 

R.R. 
an  invariant. 

20.  Bibliography. — Some  of  the  principal  trea- 
tises on  the  theory  of  surfaces  are :  G.  Darboux, 
'Le?ons  sur  la  Theorie  Generate  des  Surfaces' 
ffour  volumes,  Paris,  1887-1896)  ;  L.  Bianchi, 
'Lezioni  di  G'ometria  Differenziale'  (Pisa,  2d 
edition,  1902,  translated  into  German  by 
Lukat,  'Differentialgeometrie, '  Leipzig,  1896)  ; 
L.  Raffy,  'Lemons  sur  les  .Applications  Geome- 
triques  de  1' Analyse'  ("Paris,  1897)  ;  G.  Scheffers, 
'Anwendung  der  Differential-  und  Integral- 
rechnung  auf  Geometric'  (two  volumes,  Leip- 
zig, 1902)  ;  Salmon,  'Geometry  of  Three  Di- 
mensions' (Dublin,  1882)  :  Salmon-Fiedler, 
'Analytische  Geometric  des  Raumes'  (Leipzig, 
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